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THE CBJECTIVES OF THE PROJECT, CONDUCTED DURING THE
FERICD SEFTEMBER 20, 1965, TO MARCH 15, 1968 WERE TO (1)
CETERMINE THE ECUCATIONAL NEEDS CF THOSE PERSCONS WORKING AS
SCIENTIFIC SECRETARIES, (2) DEVELOF AN INSTRUCTIONAL PROGRAM

- TO MEET THESE ERUCATIONAL NEEDRS, (3) CONDUCT A FILOT TRAINING

FROGRAM TO TEST THE APEQUACY COF THE INSTRUCTICONAL FPROGRAM,
ANB (4) DETERMINE THE CRITERIA AND EVALUATIVE INSTRUMENTS FOR
FREBICTING THE SUCCESS CF FPERSONS TO BE TRAINED. ECUCATIONAL
NEEES WERE DETERMINES THROUGH A REVIEW OF LITERATURE, A
SURVEY OF EXISTING SPECIALIZED SECRETARIAL TRAINING FROGRAMS,

" AND OBSERVATIONS, INTERVIEWS AND A QUESTICNNAIRE STUBY CF

FERSCONNEL IN 118 SCIENCE-RELATED ORGANIZATIONS IN 5
CIFFERENT STATES AN THE PISTRICT OF COLUMBIA. A FILOT
TRAINING PROGRAM FOR 46 TRAINEES, CONSISTING COF 320
CLOCK-HOURS OF INSTRUCTION, BASED ON CRUCIAL TASKS IDENTIFIED
IN THE STUBY WAS CCNDUCTED AND EVALUATED. IT WAS FOUND THAT
SCIENTIFIC SECRETARIES HAVE SFECIAL EDUCATICNAL NEEDS FOR
CEVELOFING KNOWLEDGE AND SKILLS IN BASIC GENERAL SCIENCE,
SCIENTIFIC ANEC TECHNICAL TERMINOLOGY, MATHEMATICS, TECHNICAL
TYFING (EQUATICNS, SYMBOLS, AND FORMULAS), AND TECHNICAL

. SHORTHAND . THE TRAINEES ACHIEVED SIGNIFICANT IMPROVEMENT IN

KNOWLEDGE ANE SKILL ON 16 OF 20U PRE- ANC POST-TEST MEASURES
(.05 LEVEL) AS A RESULT OF THEIR EXFERIENCE IN THE FILOT

TRAINING FROGRAM. IT WAS CONCLUBEE THAT IT AFFPEARS FOSSIELE
TO FREDICT WITH CONSIPERABLE ACCURACY THE DEGREE CQF SUCCESS

- WHICH ABULT WOMEN WILL ACHIEVE IN A FORMALIZED TRAINING

PROGRAM FOR SCIENTIFIC SECRETARIES. EXTENSIVE AFFENDIXES
INCLUDE CATALOG DESCRIFTIONS OF EXISTING TRAINING FROGRAMS,
THE FROJECT EVALUATICON, PROJECT DATA, ANL CURRICULUM GUIDES
FOR SCIENTIFIC SECRETARY TRAINING FROGRAMS FOR SECRETARIAL
SKILLS, ENGLISH, MATHEMATICS, AND SCIENCE. (FS)
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INTRODUCTION

Background of the Project

The impact of rapidly expanding scientific knowledge and its
technological application presents a major challenge to education
for the development of programs that will train competent persons
to perform increasingly specialized and complex tasks in our
modern science-oriented world. Secretarial education is no excep-
tion in the general trend toward greater specialty and complexity,
as illustrated by the prior development of acceptable training
programs to prepare persons for jobs as '"medical" and "legal"
secretariese.

By virtue of being located within a rapidly growing scientific
complex (including basic research, engineering design, and commercial
production) in the immediate Denver-Boulder area, certain faculty
and staff members of the University of Colorado perceived a need for
specially trained persons to provide secretarial services for
scientists and engineers. Consequently, in May of 1965, these
University staff members collaborated in the preparation and sub-
mission of a proposal to the Ue. S. Commissioner of Education, under
the provisions of Section 4 (c) of the Vocational Education Act of
1963, for the development of an experimental program to train
"scientific" secretaries. The proposal was subsequently approved
to provide funds to conduct a research and development project during
the period September 20, 1965, to March 15, 1968.

An Advisory and Supervisory Committee composed of University
faculty and staff members was established to assist with the general
planning and supervision of the project. Individually, the
Committee members conducted and supervised those research and
developmental activities appropriate to their respective special
fields. Research and teaching assistants were appointed to assist
Committee members in carrying out the several phases of the project.
A part-time secretary was employed to provide required secretarial
servicese.

Definition of the Problem

Briefly stated, the problem in this project was to determine
whether or not there are special skills and knowledge required of
the secretary working in a scientific setting and, if so, to deter-
mine whether or not an instructional program specifically designed
to meet the specialized educational needs of scientific secretaries
would, in fact, provide these skills and knowledge to persons with

1




appropriate ability and motivation. Criteria for the selection of
trainees who could successfully complete such an instructionral
program also were studied.

Objectives of the Project

In order to study the problem as defined above, the following
objectives were established for the project:

1.

2.

3.

be

It
project

1.

2.

3.

to determine the educational needs of those persons working
as scientific secretaries in relation to tbe requirements
of their employers;

to develop an instructional program to meet the educational
needs of scientific secretaries;

to conduct a pilot training program to test the adequacy

of the instructional program, including a follow=-up eval-
uvation of the trainees' on-the-job performance; and,

to determine the criteria and evaluative instruments for
predicting the success of persons to be trained for employ-
ment as scientific secretariese.

was anticipated that, if successful, this experimental
would have at least the following beneficial outcomes:

it would assist interested and capable individuals to
obtain specialized training which would enhance their
employability as secretaries;

it would provide the impetus and guidelines for community
colleges, area vocational schools, business schools, and
related educational agencies throughout the nation to
conduct similar programs to train scientific secretaries;
and,

it would facilitate the work of scientists and engineers
by providing them with specially trained and competent
supporting secretarial services.

It is within this frame of reference that the various research
findings, instructional materials, conclusions, and recommendations
which have resulted from this project are set forth in the ensuing
sections of this reporte.
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Determining the Educational Needs of Scientific Secretaries

Review of related literature.

The review of related literature was planned to meet three
objectives: to determine the cuirent thinking (as revealed in
periodical literature) of educators and leaders in science-related
industries concerning the work and training of the scientific
secretary; to find an authoritative study of general secretarial
skills and traits to use as a basis on which to build the skills
of the scientific secretary; and to determine if the curricula of
secretarial training programs in other specialized areas might
provide guidelines in constructing a curriculum for scientific
secretarial training. The review of literature was limited, with
one exception, to what has been published in the last five yearse.

Current thinking of educators and leaders in science-related
industries regarding the work and training of the scientific
secretary. There has been very little published about the work
and training of the scientific secretary. Veon said:

it has been found that a real shortage lies in the area
of technical aides or assistants or secretaries. If engineers
and scientists have to assume so much of their paperwork, it
is quite obvious that there is a great loss of vital research.
If the secretary is competent to assume much of this paper-
work, and if he is interested in science and engineering
p.obiems, he will find that because of the demand and the
fact that there are so few qualified individuals for this
job, he will work up the ladder to a position in the bracket
of middle management.

Veon continued:

The technical secretary will have new duties to perform
as well as to master present duties more skillfully. This
person must have not only an interest in science but also
at least a good general background of scientific knowledge.
This will enable the secretary to handle scientific and

1Dorothy H. Veon, '"Secretarial Education with a Future,"
Business Education Yearbook 1962, Chapter 1, pp. 6-7.
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technical terminology in performance of duties. A mastery
of mathematics through calculus is advantageocus. Special
training will be needed in advanced shorthand and tran-
scription to adapt to special problems relating to tzaking
scientific dictation. The individual must also be a master
of statistical typing required by scientists and engineers.
Basic knowledge of chemistry and physics are desirable.
Preparation should be supplemented by excursions .o such
places as chemical plants, airline installations, scientific
institutions, and atomic power plants.1

The Science-Engineering Secretary, a reference book which
was written by Stafford and Culpepper to assist the technical
secretary, is based on experience acquired by both authors at the
RAND Corporation, Santa Monica, California, and at Thompson Ramo
Wooldridge, Inc., Los Angeles. In the preface of this book the
authors commented:

Today's science-engineering secretary and typist is a
specialist in a group of specialists. Her skills are varied.
She must be expert at handling the voluminous paperwork
necessary in a world where Science creates, Engineering adapts
and develops, Industry produces. Such an environment has
created a new language of science and technology, as well as
new office procedures, typing techniques, and technical special=-
ties.

Putney suggested that more schools should be making surveys
of their communities to see if they are meeting industry's need
for technical secretaries; and she described a survey underway at
Rochester Institute for this purpose.3

Kurtz, who has helped to develop a successful technical
secretarial training program at Colby Junior College, New London,
New Hampshire, reported on that program in the March, 1964, issue
of The Journal of Business Education. She said that Colby's survey
of industry previous to the beginning of the program there
emphasized the need for college-trained technical secretaries.®

1ibid., p. 9.

2Alison R. Stafford and Billie Jean Culpepper, The Science=
Engineering Secretary, (Englewood Cliffs, N. J., Prentice-Hall,
Inc., 1963) p. v.

3Agnes Putney, "Meeting Industry's Needs for the Technical
Secretary,!" Business Education World, March, 1965, p. 65 and 68.

4Margaret A. Kurtz, "Who Should Train Technical Secretaries--
Industry or Educators?" The Journal of Business Education, March,

1964, pp. 230-232.
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Authoritative study of general sccretarial skills. A
complete survey of basic secretarial skills and traits was needed
to use as a basis on which to build the skills and traits
necessary for the scientifin secretary. Analysis cf Secretarial
Duties and Traits, by Charters and Whitley,l presented the most

complete survey. Since the findings of the survey appeared to be
still valid today, this study was chosen for use in the present
study even though the booi: was not published recently.

Curricula of secretarial training programs in other specialized
areas. GCourse offerings of a random sample of legal and medical

secretarial training programs were examined to see if guidelines

might be discovered for use in developing the scientific secre=-
tarial training program.

Letters were sent to 100 schools, selected randomly from the
complete listing in a naticnal directory of schools offering legal
and medical secretarial training. The letters requested catalogs,
course descriptions, and any additional information that the schools
felt would be pertinent. Over fifty schools responded by sending
bulletins and catalogs which were analyzed.

Survey of existing training programs for the scientific secretarye.

Names of schools and colleges offering any kind of technical ;
secretarial training were sought in national directories and in 3
the periodical literature. Letters were sent to 24 schools which
were described as having some training for the scientific secretary.
Included were schools which listed training for '"technical,"
nengineering,' "electronics,'" "scientific research,'" "engineering-
science," "automation," and "aviation' secretaries.

The responses to the request for information indicated that
two schools had cancelled their programs, one school had no one
enrolled in the program, and in one school there was still doubt
about the future of the program at that institution. However,
eight schools sent catalogs and/or course descriptions which
contained information of some relevance to the development of this
program. (For a summary of the course offerings of these schools,
see Appendix _A .)

1y, W. Charters and Isadore B. Whitley, Analysis of
Secretarial Duties and Traits, Baltimore, Maryland, Williams &

Wilkins Company, 1924.
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Development of interview and questionnaire instrumentse.

The initial questionnaire items were obtained from two
sources. Those items pertaining to the normally expected secre-
tarial tasks and skills were selected from prior studies in this
field. Those items concerning the special tasks and skills
required of secretaries working in a scientific setting were
developed through observations, interviews and study of job
descriptions, and by reading the available literature related to
the scope of special tasks and abilities which scientists require
of their secretaries. The critical incident technique as developed
by John C. Flanaganl was used in the construction of each instru-
ment. The questionnaire was designed to collect specific
incidents of effective and ineffective behavior in respect to the
scientific secretarys! jobe. These initial items were compiled in
a preliminary questionnaire, including pertinent personal data
concerning the respondent, for trial use with scientific secretaries.
Similar procedures were followed in developing questionnaire items
for the instruments to be used with scientist supervisors and
personnel managers which would elicit the same basic information,
although differing in format and extent of detail. These
preliminary questionnaires were evaluated by using them both as
interview and written response instruments with 69 secretaries, 22
scientist supervisors, and 21 personnel managers in 43 different
science-related organizations readily available in the Boulder and
Denver metropolitan area. The face validity of the instrument and
lack of confusion on the part of the secretaries, supervisors, and
personnel managers in their responses to the preliminary question-
naires was accepted by the Committee as indicative that the
instruments did obtain the desired data effectively and on a
consistent basis. Some minor modifications in items and format
were made, primarily to facilitate completion of the questionnaires
and the tabulation of the data.

Selection of organizations and individuals for interviews and
questionnairese.

The Committee agreed that the population to be surveyed should
be as representative as possible with respect to: 1) the kinds of
organizations employing scientific secretaries; 2) their major
fields of scientific endeavor; and 3) their geographic location.

ljohn C. Flanagan, "The Critical Incident Technique,"
Psychological Bulletin, Vol. 51, No. 4, July, 1954.
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On this basis a list of 542 different organizations was compiled
from national directories, representing the following major fields
of scier.tific endeavor in the approximate proportions indicated:

Aerospace 17%
Biology and pharmaceuticals Th
Chemistry 15%
Earth science and oceanography 8%
Mathematics, computers and

controls 147%
Physics and electronics 15%
Technology (unclassified) 247,

In addition, a list of 43 science-related organizations located in
the State of Colorado was compiled to serve as the immediately
available population for observations, interviews, and preliminary
testing of the questionnaire.

The Committee further agreed that, in order to broaden the
base of questionnaire responses, it would be necessary to seek
data from three categories of persons familiar with the crucial
tasks and critical qualifications of scientific secretaries; namely:
1) secretaries currently working in the scientific setting, 2)
scientists currently supervising such secretaries, and 3) personnel
managers responsible for employment, training and evaluation of
performance of scientific secretaries.

Final application of interview and questionnaire instruments.

Letters with return postcards were sent to the 542 selected
organizations on the nationwide list, requesting their cooperation
in responding to the questionnaire. OCf the 218 responses received,
121 were affirmative. After reviewing the nature of these 121
organizations, the Committee sent additional letters of inquiry to
eight governmental agencies and ten educational institutions in an
effort to increase their representation in the sample. Affirmative
responses were received from four additional govermmental agencies
and one educational institution.

The revised final questionnaires (see Appendix _B ) were
submitted to the U. S. Office of Education and, upon approval,
were mailed to 363 secretaries, 199 scientist supervisors, and 107
personnel managers of the 126 organizations agreeing to participate
in the study. Follow-up of non-responding organizations was
initiated after eight weeks had been allowed for response. A cut-off
date of April 30, 1966, was established for inclusion of responses
to be used in the analysis of the data for determining the critical

Ty




LR S Vol ol ) o

FIE T

WP W R L A e

W PO o e

wik ¥

,.L‘_.‘
vv_&ﬁ,&“"?”-‘?‘ﬁwhﬁ”w e

tasks and corresponding skills and knowledge on which the curriculum
for the pilot training program would be based. By that date,
responses were received from individuals in 61 science-related
organizations in 25 different states and the District of Columbia.
Subsequent to the cut-off date, responses were received from
individuals in an additional 14 scientific organizations. Thus,

the final total of responses received from secretaries, scientists,
and personnel managers represented 118 different scientific
organizations (including the 43 Colorado organizations in the
preliminary, trial runm).

Curriculum Development

The scope of the task in developing the curriculum for the
pilot training program included the following functions:

1. formulation of objectives for the imstructional
program;

2. determination of course content appropriate to the
trainees! capabilities and the knowledge and skills
to be learned;

3. preparation and selection of instructional materials;

4., determination of instructional methods and techniques
to be utilized;

5. determination of a satisfactory time schedule for
the instructional program; and

6. provision for evaluation and modification of the
curriculum as the training program progresseda

In order to carry out these functions, it was necessary to
determine the crucial skills and knowledge required of scientific
secretaries as identified through the critical incident technique.
Curriculum obj«ctives were formulated on the basis of the critical
incidents and were categorized according to major areas of instruc-
tion to establish the scope of the curriculum.

The course content in each of the major areas of instruction
also was determined on the basis of the identified crucial tasks.
The level of instruction (i.e., degree of difficulty) was estab-
lished on the basis of the level of educational attainment of the
scientific secretaries who participated in the questionnaire
survey and interviews and, also, the responses of scientist super-
visors and personnel managerse.




Available published instructional materials in the major areas
of instruction were reviewed and selected with respect to their
appropriateness to the curriculum objectives, course content, and
level of instruction. Original instructional materials were pre-
pared by the project starf in lieu of or as supplementary to
published materials, as required. Actual copies of correspondence,
reports and records currently being produced in the offices of
scientific organizations also were reviewed and selected or adapted
for use as instructional materials.

The methods of instruction were determined in accord with
generally accepted principles in the field of adult education.
Specific instructional techniques were selected on the basis of the
degree of experiential abstraction of course content and the
required degree of student participation in the particular learning
activity.l

The schedule for the pilot training program was determined on
the basis of the estimated total of clock hours of class instruction
and skills practice required to complete the course content in each
of the major areas of instruction, arranged in weekly blocks of
time found to be most convenient through a survey of the prospective
trainees.

Preliminary curriculum guides, incorporating objectives,
content, methods and materials, for each of the major areas of
instruction were prepared by the project staff. Provision was
made for subsequent evaluation and modification of these preliminary $
curriculum guides based on data obtained from: 1) an analysis of
the characteristics of the selected trainees; 2) an analysis of the
pre-test results; 3) periodic teachers' evaluation of the trainees!
achievement; and, 4) an analysis of the trainees' respomses to
evaluative questionnaires administered at midterm of the pilot
training program (December, 1966).

Recruitment and Selection of Trainees

In response to newspaper publicity and notices which were
sent to scientific organizations and agencies in the Denver-Boulder
area, over eighty persons made application for admission to the
pilot program, and eventually forty-six were accepted. During the
initial screening, applicants were separated into three groups--
acceptable, unacceptable, and questionable. At first 'acceptable"

1cf., Coolie Verner, A Conceptual Scheme for the Identification
&nd Classification of Prucesses for Adult Education, Adult Education
Of the U. S. Ao, waShington, De. Cm, 1962, PPe 13-29.
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ratings were given only to applicants who, in addition to being
high school graduates:

1. had marketable skills in typing and shorthand;

2. had some experience in scientific secretarial work
or a good high school or college background in
science and mathematics;

3. gave evidence of above average capability and
intelligence; and,

4. gave evidence of career commitment, motivation, and
continuing interest in the program.

Later in the selection process it became necessary to modify
these criteria somewhat in order to balance the group of selectees
and keep it as representative as possible of the different kinds
of people who might be taking the course in the future. Thus,
some applicants with less secretarial experience or science back-
ground were accepted while others more experienced and skilled
were rejected. Similarly, some applicants were rejected because
they were within an overly-represented age group. However, selection
criteria with regard to intelligence and motivation remained un-
changed, as these attributes were concidered necessary for the
successful completion of the course. In a few instances, personal
references were obtained to clarity and substantiate the qualifica-
tions of applicants.

An attempt was made to select trainees who represented a
reasonably broad range of experience, talent, and personal charac-
teristics. The wide variety of trainee qualifications was
considered important in the predictive study based on the pilot
training program. However, no one was selected who was considered
incapable of completing the pilot project successfully. The
Committee selected a number of trainees without scientific back-
ground or current scientific employment because it was felt that
these trainees were representative of persons who would take the
course in the future.

Evaluation of the Pilot Training Program

The research design for evaluating the effectiveness of the
pilot training program consisted of four parts; namely: 1) pretest
and post test procedures, 2) teachers' evaluations of trainees'
progress, 3) trainees! evaluation of the training program, and 4)
the trainees! work supervisors! evaluations of the training program.
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Selection, preparation, and use of pretest and post test instruments.

A review of the relevant literature in the field indicated
that, although many studies had been carried out, very few obtained
results that were directly relevant to the Scientific Secretary
Training Program (SSTP). No single test instrument or test battery
was found to be dominant in the field and no study was found to be
identical or parallel with the SSTP proposal. Those test instru-
ments that appeared most promising were secured and car=fully eval-
uated by the Committee and the instructiona®! staff to determine
their appropriateness for the SSTP. Certain standardized tests
were thought to be useful or at least worthy of experimentation.

In the area of secretarial skills, science and mathematics, no
complete sets of standardized tests were fourd that were relatively
short and still covered the curriculum content areas in an appro-
priate manner. Thus, it became necessary to select certain
standardized tests and to prepare from materials available other
appropriate tests to form a complete battery. Where possible the
project staff selected materials that had been used before and
reworked them into the pretest and post test format. For the
shorthand transcription test this was a relatively straightforward
process that involved selecting appropriate content and setting
time limits. The science test was composed of questions that were
related to the curriculum content and to the amount of time and
emphasis given each scientific field in the proposed curriculum out-
line. The mathematics test was prepared to evaluate two levels of
performance. It was recognized that secretaries generally were not
well trained in advanced mathematics and that their responsibilities
usually required them to handle only relatively simple arithmetic
problems. Consequently, a list of fifteen basic but somewhat
difficult mathematical problems were used to evaluate this level of
performance. The second level of mathematics testing consisted of
a list of symbols and terms judged to be appropriate io the pro-
posed mathematics course contemnt.

The pretest and post test battery was administered on the , ]
first two days and again on the last two days of class. Parallel
forms of the tests were used where available. No information on
individual results was given to the trainees or the instructors,
although the instructors were informed of the general areas of
weakness, identified by the pretest battery.

The pretest battery contained the following standardized
and locally constructed tests:

Minnesota Clerical Test

Cooperative English Expression Test, Form 1A
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DAT Language Usage Test, Form A (spelling and sentences)
A twenty minute typing test (Appendix _C )
A thirty minute shorthand transcription test (Appendix C )

A mathematics test consisting of 15 locally constructed
pre-college questions and problems, and a selection of
vocabulary terms in the identification of mathematical
expressions (Appendix _C )

The post test battery included basically the same tests, with
Form 1B of the Cooperative English test and Form B of the DAT
test being used. The locally constructed tests were repeated in
the same form as part of the final examination in each section.
The Minnesota Clerical Test was not repeated in the post test
battery since it was intended primarily for descriptive purpose.
rather than measurement of achievement.

The possible limitations of using a locally constructed test
as a pre and post measure of performance were recognized but it
was felt that the benefit derived from an instrument specifically
oriented toward the content of the curriculum warranted such pro=-
cedure since none of the available standardized instruments were
found to cover this content adequately.

In addition to the pre and post measures of achievement, a
test battery designed to describe each participant in the pilot
program along general ability and personality dimensions was
chosen. The test battery selected consists of a slightly modified
version of the Wechsler Adult Intelligence Scale (WAIS) which has
been researched and related to the Personality Assessment System
developed by Dr. John Gittinger and published in part in research
articles by Dr. David Saunders. This test appeared to be the most
appropriate instrument available for a detailed analysis of the
trainees and the collection of data used to differentiate the
characteristics of the successful and non-successful trainee in
the pilot program. The WAIS was administered during the second
month of the pilot training program and was not repeated since its
purpose was to provide information describing each individual in
the program as well as the certain subgroups and to develop a
method for predicting performance of future participants in similar
programs.

Teachers! evaluation of trainees'! progress.

The teacher's responsibility was divided into two major
sections. The first consisted of their daily class record of
attendance and performance on in-class tests. The class record
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form was developed primarily for the use of the teacher in indivi-

dual consideration, the teaching of trainees, and to give a basis for

later ratings and evaluation. The second responsibility of the
teachers was to rate each of the trainees in regard to the top,
middle, and bottom third of their class and give evaluative and
anecdotal comments for the trainee file. The first ratings were
secured at the midterm of the program and repeated again at the end.

At the completion of the Scientific Secretary Training Frogram
each trainee was rated by each teacher on a number of criteria
including their level of achievement, degree of improvement, degree
of interest, and the general impressions they made. (see Appendix
_D_for the rating form.)

Trainees'! evaluation of the pilot training program.

An evaluation questionnaire was constructed and, after review
and revision by the Committee, was distributed to the entire group
cf trainees at midterm in December, 1966, at the close of the
training program, June, 1967, and again in December, 1967, six
months later. The trainees were asked to be as honest as possible
in expressing their views concerning the effectiveness of the
program. Tallies were made of the quantifiable cata, and the open-
ended questions were categorized and tallied. The instrument used
for this evaluation has been placed in Appendix _E and consists
of several specific questions to which the trainee responds with
an E for excellent, S for satisfactory, or U for unsatisfactory.
Wherever U was used, the trainee was acked to explain. The evalua-
tion form was repeated three times and the responses were anonymous.
A rating scale for evaluating the curriculum objectives also was
constructed and was used in the June, 1967, and December, 1967,
evaluation procedures. The evaluation questionnaire and the
curriculum objectives rating scale were used as interview instru-
ments with those trainees who were working in a scientific setting
in December, 1967.

Supervisors! evaluation of the pilot training program.

Evaluation questionnaires were constructed and sent to the
work supervisors of the trainees in March, 1967, for information
regarding the trainee's title and job responsibilities, dates of
employment, whether changes in benefits or responsibilities had
occurred and whether the training program was responsible for any
such changes. Also asked were questions concerning changes noted
in various aspects of the trainee's on=che=job performance since
being in the program. Additional questions asked for program
recommendations and for information regarding employment oppor-
tunities for scientific secretaries within the supervisor'!s com=
pany and whether there were other secretaries within the company
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who could benefit from the program. The supervisors also were
sent a rating scale which listed the program's specific curriculum
objectives in each of the four instructional areas. They were asked
to indicate how well they thought the program was meeting these
objectives, basing their judgments on the job performances of the
trainees in their employ. The evaluation questionnaire was used
again in December, 1967, as part of the follow-up evaluation of
trainee progress. Because of the criticalness of tne final eval-
uation, it was considered essential to use personal interviews with
the supervisors of those trainees working in a scientific gettinge.

The supervisors were quite busy and not aware of the details
of the Scientific Secretary Training Program and their responses
were sometimes limited, as might be expected. However, their
involvement and their judgment were valuable both in Marech of 1967,
and again in December of 1967. (See Appendix _F_ for the supervi-
sors! evaluation form.)

The Predictive Study

Five steps were used to develop the prediction equations and
the recommendations for the selection of future trainees.

First, data concerning the trainees were carefully analyzed
and described in order to determine the trainees' characteristics
and the offect of the pilot training program on the trainees'
performance. The analysis was based on the data gathered from the
trainee application form, the pretest and post test procedure, and
the teachers'! evaluations of the trainees' achievement.

Second, six outcomes of the training program were selected as
criteria for the prediction study; namely:

Trainees'! final achievement rating based on
instructor ratings and post test results.

Length of time trainees persisted in the project.
Improvement in secretarial skills.
Improvement in English.
Improvement in sciencee.
Improvement in mathematics.
Third, the trainee application form and the pretest and post
test data were related to the six criteria listed above by Pearson

and multiple correlation coefficients as well as "F1t and'"t" tests
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of significant differences derived from an analysis of covariance
statistical procedure.

Fourth, the above relationships were used in a regression
analysis carried out to establish the beta weights used in the
regression equation.

Fifth, a set of qualifications and a test battery were iden-
tified and recommended as guide lipes in the selection of trainees
likely to benefit most from the training received in the pilot
training program.

Treatment of the Data

The research design required considerable data processing.
It was found neces: ary to punch the data into cards and use computer
programs for analysis.

The first phase of the analysis was primarily descriptive,
involving the tallying of responses, ranking and reporting of
appropriate percentages. Data obtained from all questionnaires,
application forms, rating instruments, and tests were treated in
this manner.

The second phase of analysis was comparative wherein corre-
lations or tests of significant diiferences were rune.

The third phase of analysis was predictive and consisted ox
multiple correlation and multiple regression analysis studies.

Thus, the treatment of data permitted a number of evaluative
observations and analyses to be made as the pilot training program
was being developed, while it was being carried out, at the end of
the training program, and after the follow-up study was completed.
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RESULTS

Identification of Educational Needs of Scientific Secretarieg

Findings from the review of related literature and the survey of
other secretarial training programs.

Current thinking of educators and leaders in science-related
industries regarding the work and training of the scientific
secretary. Everyone writing on this subject was in agreement that
a new type of secretary is emerging in science and technology, and
this secretary needs to learn many things which are not taught in
the standard secretarial training program. If the secretary can
gain some of this knowledge before beginning the job, the time
spent learning on the job can be reduced and the secretary can
quickly become a productive member of the organization. There is
a growing awareness among educators in this field that the schools
should be conducting surveys and working with scientific industry
to determine the possible need for training programs for the
scientific secretarye.

Authoritative study of general secretarial skills and traits.
The study by W. W. Charters and Isadore B. Whitley, Analysis of
Secretarial Duties and Traits, was selected by the Committee for
use in constructing instruments to survey personnel directors,
supervisors of scientific secretaries, and secretaries in scientific
settingse Table 10, "Frequency ranking of 871 duties," and Exhibit
M, "Vocational traits for secretaries,’ were used in the present
study.

Curricula of secretarial training programs in other specialized
areas. Analysis of the bulletins and catalogs from schools offer-
ing training for the medical and/or legal secretaries resulted in
two findings relevant to the present study. First, most of these
programs require at least two semesters of specialized training
beyond the acquisition of basic secretarial skills; and second,
many of the schools indicated that acceptance into the special
training program is partly determined by better-than-average ability
as indicated by high school grades.

Existing training programs for secretaries working in a scien-
tific setting. An analysis of the school catalogs and literature
received concerning existing training programs for the scientific
secretary showed that most of the schools have narrowed their train-
ing to preparation for one area of science or technology, often
to a training program for engineering secretaries. Several responses
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received from officials of these schools indicated feeling that
they are successfully fulfilling the need for engineering secre=~
taries in their communities; that industry is pleased with the
training their students receive; and that the graduates are
commanding higher-than-average beginning salaries, with good oppor=-

tunities for promotion.

Officials of three schools responded that they have developed
programs for training the scientific-technical secretary and that
they have had these programs in operation for two or more yearse.
One of these schools, Bryant and Stratton Business Institute, Inc.,
Buffalo, New York, selects students for its program on the basis
of high school grades, an aptitude for mathematics and English, and
above-average ability. Before specialization, all skills are
developed, with ability to take shorthand at 100 to 110 words per
minute, and to type at least 50 words per minute. In addition to
a course in Technical Dictation and one in Technical Typewriting,
students must take ''Science of Mathematics and Blueprint Reading"

and "Report Writing.'

The program which is currently offered at Cerritos College in
Norwalk, California, is based on the program developed at Colby
Junior Coll:zge, New London, New Hampshire. Research for the
technical secretarial program at Colby began in 1958 when members
of the Secretarial Science Department determined the need for such
a program through a survey of industries engaged in research and
development. In addition, they mailed a questionnaire to Colby
alumnae working in similar industries, and they interviewed per-
sonnel in technical industries in the Boston area. After Colby
teachers satisfied themselves of the need for such training, they
introduced a program in technical secretarial training in the fall
of 1959. In their program, courses in chemistry and physics from
the regular college offerings are required, and mathematics is
recommended. Tihen, in addition to the ntandard subjects for secre-
tarial students at Colby, students in this specialized training
take "Technical Dictation and Transcription,' which includes under-
standing of terminology as well as writing and transcribing tech-
nical shorthand. Technical typewriting is developed in this course

as an aid to transcription.

Miss Margaret Kurtz and Miss Dorothy Adams have developed
special materials for teaching technical dictation and transcription.
Arrangements were made with the authors and with the publisher,
McGraw-Hill, to use portions of this material, which was still in
preparation for publication, in the pilot training program at the

University of Colorado.l

1Dorothy Adams and Margaret Kurtz, The Technical Secretary:
Terminology and Transcription, Gregg Division;'MgGraw-Hill Book

Company, New York, 1968.
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Description of the respondents and non-respondents to questionnaires
and interviews.

The follbwing tabulations describe the secretarial and managerial
respondents and non-respondents to the survey in regard to the kind
of scientific organizations and their geographic locations:

Number of Organizations

Respondents 118
Non-Respondents 41
Total 159

Number of Secretary and Management Returns

Non-Respondents Respondents

Secretary 103 198

Management 93 170
Totals 196 368

Type of Organization

Non-Respondents Respondents
Educational 2 22
Government 2 14
Industry 35 82
Unknown _2 _0
Totals 41 118

Geographic Area

Non-Respondents Respondents
East 14 23
West 5 10
Central 15 24
Colorado 7 _61
Totals 1 118




Scientific fields included in the study,

Scientific Frequency Frequency
Field of Non-Respondents of Respondents Percent of Total

(Non-Resp.) (Resp.)

% %

Aerospace 3 19 1.7 10.5
Architecture - 1 - 0.6
Astronomy 1 2 0.6 1.2
Biochemistry 1 1 0.6 0.6
Biology - 5 - 2.8
Chem. Engineering 7) 10 7) 20 5.5 11.0
Chemistry 3) 13)
Civil Engineering - 2 - 1.2
Cryogenics 1 2 0.6 1.2
Electrical Engine. - 6 - 3.3
Electronics 8 14 b.b 7.6
Engineering 8 10 b.b 5.5
Forestry - 1 - 0.6
General Research 1 9 0.6 5.0
Geology - 1 - 0.6
Math - 2 - 1.2
Mechanical Engin. - 6 - 3.3
Medical Sciences - 2 - 1.2
Metallurgy - 6 3.3
Mineralogy 1 5 0.6 2.8
Oceanography 1 - 0.6 -
Physics 3 15 1.7 8.3
Radio Communication 2 4 1.2 2.4
Technology 4 b 2.4 _2.4

Totals 44 137 24.9% 76.6%

The preponderance of employment opportunities in private
industry was represented proportionately in the survey. The large
number of returns from governmental agencies and educational
institutions located in Colorado was due to the size and importance
of the many science-related governmental activities readily avail-
able in the Boulder-Denver area and the willingness of the University
of Colorado's science departments and research units to cooperate
in the study.

The major fields of scientific interest were identified and
reported by the respondents. Some respondents listed two or more
major fields of scientific interest which accounts for a s<eming
discrepancy in totals.

The comprehensive nature of the obtained sample was considered
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adequatlely represcntative of the work setting wherein scientific
secretaries are employed. The non-respondents also were tabulated
and evaluated to verify the representativeness of the obtained
sample.

Findings from interviews and questionnairese.

The interview and questionnaire information was found to be
very similar and was combined for this analysis. All responses
were tabulated and are presented in Appendix G . An examination
of the combined results from the preliminary runm, final run, and
after the cut-off date indicates that the most prominent products
of the respondents were related to research, chemistry, electricity,
and missiles. Aerospace, physics, and chemistry were the most
frequently mentioned fields of study or industry. The number of
industrial organizations far cutnumbered all other types of organi-
zations, and applied research far outnumbered basic research. The
responses came mainly from large organizations with several thousand
employees and many secretaries. Stenographic pools were not used
in most of the responding organizations. The secretaries who
responded had an average age of 40, were experienced in secretarial
work, and scmewhat over half of them were married. Very few of the
secretaries were college graduates although ten reported being
overtrained, and only nine thought they were undertrained.

With respect to the nature of specialized tasks and training
required, the 198 secretaries working in a scientific setting reported
the following in Table _1I :

1. The most helpful courses were typing, shorthand, and English.

2. They wished they wouid have taken more courses in chemistry,
general mathematics, foreign language, physics, general
science, advanced mathematics, English and shorthand.

Many secretaries reported that they had taken some of these
courses, and generally they enjoyed them.

3. The most crucial tasks and skills required of secretaries
according to their own report were fast and accurate typing,
shorthand, technical typing, English, scientific terminology,
telephone duties, office management, and filing.

4. When asked what changes in their skills and knowledge
would make them more ideal secretaries in their present
positions, they expressed preference for technical know-
ledge, science, scientific terminology, and fast and
accurate typinge.

5. The advantages of specialized training were seen as
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increasing their knowledge of science and scieantific
terms and their ability to set up tables and graphs.

TABLE 1

SUMMARY OF SECRETARIES! RESPONSES

l&ourses and Crucial Crucial Change to. Advan- Most Wished
Tasks Tasks Skills be Ideal tages Help for
Fast and accurate
typing 58 80 15 123 11
Shorthand 58 59 97
Technical typing 43
Telephone duties 28
Office management 27
Filing 18
Basic sec. skills 25 27
Understanding job 25
Scientific terms 25 13 52
More science 17 12
Technical knowledge 21
English 65 82 12
Set up tables, graphs 11
Chemistry 10 34
General Mathematics 27
Foreign language 22
Physics 21
General science 17
Advanced mathematics 12

The job activities most frequently performed by scientific
secretaries were those which also would be norinally expected of
secretaries working in a non-scientific setting. Such job activities
as typing routine material, keeping ordinary files, taking dictation,
and routine telephone duties were identified as daily tasks by more
than two-thirds of the respondents. Certain specialized tasks
associated with the scientific nature of the employer's enterprise
were also performed frequently by these secretaries. Such tasks as
keeping current research files, taking technical dictation, typing
mathematical and scientific equations and proofreading from
technical copy were daily job activities for more than twenty per
cent of the secretaries and were performed one or more times a month
by another forty per cent of the respondents.

A comparison of the secretaries! and personnel managers'
responses concerning the type of training and courses which would
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best prepare a secretary for work in the scientific setting recalled

the following:

Per Cent of Respondents

Training and Courses Secy!'!s ‘Perse. Mgrse.
Scientific and technical terms, to f

abbreviations and symbols 42 41
English 28 29
Basic science 24 23
Basic secretarial skills 19 27
Mathematics 24 16
Technical typing (equations, symbols,

Greek letters, formulas, etc.) 17 13
Chemistry 20 -
Technical shorthand 11 -

A summary of the recommended training courses and the frequency
of responses are presented in the following table:

TABLE 11

RECOMMENDED COURSES

Recommended Secretaries Supervisors Personnel Total]
Couytrse Managers
Science and tech. terms 57 12 26 95
Basic science 31 17 15 63
English 34 18 52
Mathematics 31 10 41
Technical typing 27 9 36
Technical shorthand 17 18 35
Chemistry 23 23
Basic secretarial skills 21 21
Understanding business 4 5 9
Understanding research 8 8
Business Administration 4 4

When the secretaries were asked to identify the particular
areas where further study of science would be of value to them
in their work, they responded as follows:




Area of Further Study in Science Per Cent of Respondents

General scientific terminology 58
Mathematical expressions and symbols 54
Technology 54
Engineering 49
Specific scientific terminology 40
Physics 34
Chemistry 33
Electronics 29
Computer science 19
Aerospace and astronomy 8
Earth science 8
Oceanography 6
Biology 5

Only nine secretaries reported a job title of "technical"
secretary, and one reported a job title of 'research'" secretary.
When the responses of these ten secretaries were compared with
those of the rest of the sample, very few discrepancies in reported
data were noted. Rather, the responses of these ten secretaries
tended to support: and emphasize more heavily the particular areas
of desired training, crucial tasks and crucial skills mentioned by
the remainder of the sample.

Specifically, these ten secretaries placed considerably
greater emphasis on training in basic science, mathematics, mathe-
matical expressions and symbols, technical shorthand and engineering.
In addition, general science terminology, specific terms in the
secretaries' scientific areas, technology and computer science were
mentioned more often as valuable areas of further study. The
technical secretaries also expressed a considerably stronger need
for previous course work in general science and felt, more than
the rest of the sample, that one of their weakest areas was
technical vocabulary. In regard to the tasks rated by the secre-
taries as those most crucial to their jobs, the technical secretaries,
compared with the rest of the sample, mentioned technical typing
at least twice as often and filing about four times as often. The
crucial skills mentioned at least twice as often were typing, short-
hand, and English, while technical terminology was mentioned four
times as often, and filing alsc was given hLeavy emphasis.

When a detailed breakdown of specific filing tasks was consi-
dered, very little difference was apparent ir the filing activities
of the ten technical secretaries compared with those of the rest of
the group. In regard to organizing and analyzing data, again the
difference was small, but the technical secretaries appeared to
function in this area somewhat more frequently than did the remainder
of the sample.




Most of the supervisors surveyed were scientists in adminis-
trative and management positions. In reporting their secretaries!
job activities, frequent mention was made of the routine secre-
tarial and administrative tasks, such as typing, filing, telephone
duties, taking dictation, and general office management. However,
the most frequently named single activity was technical typing and,
when asked what further training they would like their secretaries
to have, :he supervisors most often recommended training in basic
science and in technical terminology and symbols. A comparison
between the secretaries! activities checked by supervisors as
" jeal™ and the secretaries! actual job activities showed a strong
desire by the supervisors for more secretarial help in the areas of
organizing and analyzing data. Two activities in particular were
emphasized by the supervisors: 1) assembling data for supervisors!
use in reports, conferences, and research projects; and 2) making
calculations from or preparing graphical representations of technical
or statistical data.

In general, the qualifications of a good scientific secretary
were reported by their scientist-supervisors to be similar to
those of any other secretarial position with the addition of
specialized training in both science and the use of technicel termi-
nology.

Program Evaluation

Findiugs from pre and post testing procedure.

The results of the pre and post testing procedure are
presented in Table III . The table includes data concerning the
dropouts test scores. However, all comparisons of test data were
based only on the 34 trainees who completed the training program
so that the dropout data did not influence the gains achieved.

The data indicates that sixteen of the twenty pre &¢énd post
measures reached at least the .05 level of significant improve=- |
ment. The most dramatic change occurred in the fantastic reduction ‘
of mean percentage errors for ten minute rough draft typing from
00.60 to 00.09. A 94.6 percent improvement was achieved in chemistry
(pretest mean = 5.9, post test mean = 1ll.4 from a possible 20 points).
A 94.1 percent improvement was achieved in dictation-transcription
weighted wpm (mean 14.9 to 28.9). Other outstanding gains were
achieved in the areas of mathematical symbols (mean 13.7 to 20.1),
total science score was (30.5 to 49.3) and earth science plus
astronomy (mean 8.3 to 13.0). The.smallest significant improve-
ment occurred in mathematics problems (mean 9.06 to 10.35).

Only one of the four measures that did not show statistically
significant improvement failed to register even a small gain. The
dictation rate code pretest mean was 2.4 and post test code mean
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was 2.5 where a code of 1 = 110 wpm, 2 = 90 wpm, 3 = 70 wpm, and
4 = 00 wpm. The post test dictation rate was about two wpm slower
than the pretest mean rate. The other three areas of non-signi-
ficant in the statistical analysis did show positive gains and
occurred in the evaluation of percent.age errors for five minute
straight copy (mean 2.3 to 1.6), five minute statistical copy

typing (mean 2.3 to 1.7), and non-technical spelling (mean 90.97
to 91.24 percentile). '

The pretest mean scores for the ten dropouts were inferior
to those of the 34 successful trainees on all twenty pre and post
measures and also on the five additional pretest measures. The
three most spectacular differences between the dropout and success-
ful trainee pretest mean scores occurred in the area of English
mechanics of expression (47.3 to 169.6), percent of errors on five
minute straight copy typing (12.2 to 2.2) and percent errors on
five minute statistical copy typing (12.00 to 2.25). The three
measures of English performance and the verbal intelligence score
showed substantially lower pretest mean scores for the dropouts
compared to the 34 trainees completing the training program.

25




TABLE _III

SCIENTIFIC SECRETARY TRAINING PROGRAM TEST SCORE REPORT

Pretest Pretest Post test
es Possible Dropout Class Class
Range Average Average Average

Typing,5' straight copy

Gross wpm O=00 57.4 62.41 74,188

% Errors O=c0 4,25 2.83 1.59
Typing, 10' rough draft

Gross wpm O=o0 27.5 33.85 40,388

% Errors O=co 1.5 0.60 0.09s
Typing, 5' statis. copy

Gross wpm 0= 49.0 55.65 67.038

% Errors 0-~o0 4.89 o> 1.66
Dictation

Rate Code? 1-4 2.9 2.41 2.50

Weighted wpm® 000 9.8 14.86 28.858

7% Accuracy 0-100 60.3 79.29 94,978
English

Coop Expression®* % 47.3 169.59 172.828

DAT Spelling#¥* 0-99 81.0 90.97 91.24

DAT Sentences®¥ 0 99 59.9 76,56 87.358
Mathematics (no. right)

Problems 0-15 8.5 9.06 10.358

Symbols 0-33 12.5 13.18 20.038
Science (no. right)

Physics 0-33 7.8 8.29 11.82s

Chemistry 0-20 4.8 5.88 11.448

Bi01ogy 0"'6 3.0 3.82 5.158

*Converted score based on a range of 115-191 (pretest) and 115-194
(post test).
%*%Percentile score = percentage of publisher's norm group receiving
lower scores.
a1 = 110 wpm, 2 = 90 wpm, 3 = 70 wpm, 4 = 00 wpm.
bGross wpm. times dictation rate in wpm/100 = weighted wpm.
s = Statistically significant (.05 level) change in group score
from pretest to post test.
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~ Pretest Pretest Post test

= = 3 =
Test N=10 N =34 N = 34

Possible Dropout Class Class
Range Average Average Average
Earth Sci. &
Astron. 0-25 7.9 8.132 13.008
Computers &
Math 0-16 (19 5.15 7.858
Total score 0-100 28.u 30.50 49.268
rMinnesota Clerical (no. right)
Number comparison 0-200 130.1 140.29 -
Name comparison 0-200 139.3 158.68 -
Wechsler Adult Intell. Scale N =25
Total verbal#®#*%* 0-100 68 86.15 -
Total performance***0-100 75 75.21 -
Grand total=##% 0-100 78 83.47 -

Teachers® evaluation of trainees! progress.

At the end of the pilot training program each instructor rated
each trainee on a three point scale as belonging to the top, middle,
or bottom third of the class. A composite of these individual class
ratings was used to assig. a final performance rating to each
trainee who completed the program. All trainees who dropped out of
the program received the same rating even though som2 were quite
capable and performed well at the time they withdrew. The final
rating of all 46 trainees who began the project showed 11 (top),

16 (middle), 7 (bottom), and 12 (drop-out). Very few of the

trainees changed from their midterm (December, 1966) and final

(June, 1967) rating. Also, those assigned to the A and B skill
groups generally remained where they were placed by the pretest data.

The achievement of the trainees reported in the pre anc post
test study indicated that good progress was made by the group as
a whole. However, the seven trainees given a lower third (3) final
rating attained a level cf achievement which seems questionable in
terms of satisfactory performance as a scientific secretary. The
twenty-seven with top or middle third ratings appeared not only to
have gained considerably from the pilot training program, but also,
to have attained a final level of achievement adequate for satis-
factory to good performance as a scientific secretary. (See Appendix
H for final composite rating of trainees).
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Evaluation of curriculum objectives.

The nineteen objectives of the training program were evaluated
two times by the trainees (June, 1967, and Dec., 1967), once by the
course instructors and Committee (June, 1967), and once by the
trainees' supervisors (Marhc, 1967). The rating form appears in
Appendix _1I and provides a statement of each of the curriculum
objectives.

The results of the evaluation of curriculum objectives are
reported in Table IV below.

TABLE IV

MEAN RATINGS OF CURRICULUM OBJECTIVES

Curriculum Trainees Trainees Instructors Committee Supervisors Total

Objectives*June, 1967 Dec., 1967 of SSTP of Trainees MEAN
A. SKILLS
1 5024 5.23 6 6 5.40 5.64
2 6.03 555 5.5 6 5.83 5.73
3 4.18 4.48 5 4 5.22 4,58
4 3.85 4,23 4 4 4,67 4,15
5 3.97 4.13 4 4 5.67 4,35
6 4,38 4.58 4e5 5 5.31 4.69
7 5.71 5.91 6e5 6 5.70 6.05
Average L,77 4687 5.07 5.00 5.40 5.03
B. SCIENCE
1 5.88 5.56 6 6 5.55 5.80
2 5.41 553 6 5 5.71 5653
3 5.79 5.41 ) 5 5.33 5.51
4 5.27 5.28 7 5 4.75 5.46
5 538 5.41 T 6 5.00 5. 76
Average 5.55 S5.44 6.70 5.40 5.27 5.61
C. ENGLISH '
1 5.21 5.19 4 - 5.83 5.06
2 4,77 5.00 4 - 5.70 4.87
3 3.91 4,28 5 - 5.36 4,64
4 5.62 5.12 5 - 5.92 5.42
5 5.62 4,97 4 - 5.67 5.06
Average 5.03 4,91 4,40 - 5.70 5.01
D. MATH.
1 5.00 4,50 5 2 4.50 4,20
2 5.38 5.22 4 3 5.78 4,68
Average 5.19 4,86  4.50 2.50 5.14 L bb
Total Mean 5.08 5.03 5.26 4.79 5.42 5.12

*See Appendix I for statement of each curriculum objective.
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The trainees rated the science curriculum objectives ﬁighest (mean
of 5.6 and 5.4 on a 7 point scale), the mathematics objectives
second highest (mean of 5.2 and 4.9 on a 7 point scale), the English
objectives third highest (mean of 5.0 and 4.9), and secretarial
skills objectives lowest (mean of 4.8 and 4.9). The rating of secre=-
tarial skills objectives was the only area where the mean ratings
improved between the final June evaluation and the follow-up
evaluation in December. In general, there was a high degree of
consistency between the June and December total mean ratings of the
four courses.

The trainees' mean rating increased (5.1 to 5.0) from July to
December for the curriculum objectives related to skill in preparing
technical documents for the printer (+ «38), the ability to compose
letters (+ «37), and the writing of technical reports and proposals
(+ .30). They decreased their mean rating in December for the
attainment of the curriculum objectives related to appreciation for
advanced mathematical methods and language (- .50), the ability to
recognize and correct errors in grammar, word usage and syntax (- .50
and - .35), proficiency in taking and transcribing technical dictation
(- .48), and a general qualitative understanding of those basic
principles and processes of the natural and physical science (- .38).
All of the below average and average mean ratings in June were
raised in December while five of the six highest June ratings were
lower in December.

The instructors' ratings were seldom more than one point above
or below the trainees' mean ratings. The science curriculum objec-
tives were rated quite high by the instructors as were the clerical
skills objectives. Both the English and mathematics instructors
rated the curriculum objectives lower than the trainees. The over-
all instructor mean rating was somewhat higher than the trainee
mean ratinge

The Committees' mean ratings for curriculum objectives were
the lowest of all rating groups. The mathematics objectives mean
rating was extremely low (2.5).

The mean ratings of curriculum objectives made by the super-
visors of the trainees in March, 1967, were the highest of all group
ratings (5.5). They felt most satisfied with the English objectives
(5.7) and least satisfied with the trainees' attainment of the
mathematics objectives (5.1). However, all curriculum objectives
were rated well above average by the supervisorse.

The results indicated that the two curriculum objectives
receiving the lowest composite mean rating were A4--Development of
skill in preparing technical documents for the printer and Dl--
Development of insight into and appreciation for advanced mathe=-
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matical methods and language. The highest composite mean rating
was given to A7--Development of an understanding of the need for
accuracy, flexibility, tact, and patience in scientific secretarial
worke

Trainees' evaluation of the pilot training project.

A tabulation of the responses obtained from the three program
evaluation forms completed by the trainees (December, 1966, June,
1967, and December, 1967) is presented in Table V. The responses
of the dropouts from the program also were tabulated and are
presented in Appendix _J . A further tabulation of the trainees'
most frequent comments concerning unsatisfactory (U) ratings is
presented in Appendix _K .

TABLE V

MIDTERM, FINAL AND FOLLOW-UP EVALUATION OF THE
SSTP BY THE TRAINEES WHO COMPLETED THE PROGRAM

gé r.: Frequency of Ratings on Evaluation Questionnaire
DT %
-
229 & Skills Science Math English Totals Grand
¢ 0
rz 8!5 g T 2% 3% 1%k 2% 3k 1k 2% 3k Q% 2% 3k | 1w 2% 3% Total
E 332725 191621 13 8 7 2112 3|86 63 56 205
IA S 1 7 7 1318 11 17 21 19 12 19 17 |43 65 54 162
U 0 00 200 456 1 3121 7 818 33
9 8 8 5 8 5 5 5 1 5 3 01232414 61
1B S 1222422 242325 19 20 20 29 29 30 |94 9% 97 287
U 32 2 5 3 2 10 911 0 2 218 16 17 51
E |10 9 4 2 1 2 0 0 0 5 &4 5])1714 11 42
IC s |19 20 23 1018 17 13 15 16 26 28 26 {68 81 82 231
U 5 5 5 221513 211916 3 2 115141 35 127
E |3133260 162015 8 7 3 24 24 15}79 8 59 222
IIA S 3 1 6 141117 16 20 17 10 10 16 |43 42 56 141
U 0o 00 330 9 712 0 0 1}1210 13 35
E (282525 181919 1014 9 1411 9 |70 69 62 201
1IB S 5 9 7 141513 18 16 15 15 20 19 |52 60 54 166
U 1 00 200 6 4 8 1 3 4110 712 29
% 1 = lst Evaluation 12/66 (N = 34); 2 = 2nd Evaluation 6/67 (N = 34)
3 = 3rd Evaluation 6 moe iollow-up (N = 32)
#%* E = Excellent S = Satisfactory U = Unsatisfactory
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g:gti Frequency of Ratings on Evaluation Questionnaire
D69 %
558 & | skills Sci Math  English | Total Grand
'% 0 & ills cience at nglis otals sran
(3 S':E t;g 15 2% 3% Qe 2% 3% Q% 2% 3 Qw 2% 3k ] 2% 3% Total
E| 292522 141212 7 4 4 18 14 7| 68 55 45 168
11C S 5 9 9 151919 1719 17 15 16 21| 52 63 66 181
U 0 01 4 3 1 91111 1 4 4]14 18 17 49
£ 1292925 2021 18 17 14 11 16 16 13| 82 80 67 229
[t s 4 5 7 11 11 13 12 14 15 18 17 17 | 45 47 52 144
U 0O 00 3 21 46 5 011 7 9 1 23
E} 222610 151210 7 3 1 1z 13 7| 56 48 28 132
IIE s 1 10 918 16 1316 14 8 12 17 12 20| 57 42 66 165
U 2 5 4 3 9 6 12 2319 5 9 5122 46 34 | . 102
E | 282921 222629 18 19 13 23 13 101]91 87 73 251
ITF S 6 511 11 8 3 14 10 14 10 19 17 | 41 42 45 128
U O 00 160 2 55 1 2 5] 4 710 21
E}151511 1310 6 14 7 4 18 12 6|60 44 27 131
IIG S | 151719 121721 14 21 21 14 21 21|55 76 82 213
U 4 2 1 9 7 4 6 & 6 2 1 4121 16 15 52
E|191810 1712 9 1512 5 2013 9]71 55 33 159
IIn s | 151316 21 11 21 21 1518 23 13 21 21|54 76 86 216
U O 01 61 2 4 4 4 1 0 2111 5 9 25
E|[181710 1414 7 1415 7 16 15 8 |62 61 32 155
I1-1 S | 16 1722 19 20 23 18 18 22 18 18 24|71 73 91 235
U O 00 1 02 21 2 01©O0}] 3 2 4 9
. E 284255197 175171153 128108 65 192150 92 765685507 1,956
Total
15 14 i4 61 43 31 89100105 15 28 41 180185191 536

1 the total frequency for the third evaluation is based on two
less trainees and thus there are 24 less ratings available in
the total E, S and U scores.
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Each trainee rated the twelve questions for the four curriculum
areas as excellent, satisfactory, or unsatisfactory. The rank
order of their composite excellent ratings showed the following:
IIF--Is the class interesting and/or stimulating?(251), IID--Is the
content relevant to the work of a scientific secretary, as you
understand the job? (229), IIA--Is the instruction presented at an
understandable level? (222), and IA--In terms of your conception of
a scientific secretary's work, please rate the relevance of the
four areas of imstruction (205). The rank order of their composite
unsatisfactory ratings were as follows: IC--Rate the degree to
which your previously acquired skills or knowledge prepared you for
work in each arez (127), IIE--Has enough time been scheduled for
each area? (102), IIG--Is the amount and difficulty of in-class
work reasomable? (52), IB--How would you rate your own degree of
improvement in the knowledge and skills covered by each area? (51),
and IIC--Does the method of instruction seem effective for efficient
learning of the content? (49). The largest satisfactory rating was
given to IB--(287) and the smallest satisfactory rating was given
to IIF--(128).

In December, 1966, almost everyome (30 or 34 or 88.8%) marked
one or more U's (unsatisfactory) to question IC--Rate the degree to
which your previously acquired skills or knowledge prepared you for
work in each area. Over one-third (37.5%) of the total responses
to the four subject areas for IC were U while only one-eighth (12.5%)
were E (excellent). The situation changed somewhat by June, 1967,
so that the greatest number of U's were given to question IIE--Has
enough time been scheduled for each area? (33.8%). Both IC and
IIE received the largest number (27%) of U's in the follow-up
evaluation (December, 1967).

Mathematics and science represented the major concern of the
trainees in regard to weak background (IC). About half (47%)
indicated a weakness in both mathematics and science, while another
third (32.4%) indicated a weakness in either mathematics or science
and only one-fifth (20.6%) felt their background was satisfactorye.
Only two people (3%) indicated an excellent background in science,
and no one claimed an excellent mathematics background.

Since all of the remaining questions were directly related to
the instructional program rather than the background of the
trainees, they have been summarized and are presented as one unit.

Six trainees (17.6%) in December, 1966, did not mark any items
with Ue Six other trainees (or 17.6%) marked 72 of the 129 U's

(or 56%). Thus about one-sixth of the trainees marked over half of
the U's. One person alone marked 19 U's (or 14.7%) while 22 (or
64.7%) of the trainees marked only 57 (or 44%) of the U's.
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The unsatisfactory ratings related to the four instructional
areas are summarized and presented in Table VI,

TABLE _VI_

TRAINEE EVALUATION OF INSTRUCTIONAL AREAS

Number of Unsatisfactory Ratings
[Course Midterm Final Follow-up*
Mathematics 68 81 89
Science 39 28 18
English 12 26 40
Skills _10 _9 _9
Total 129 144 156

*Two less trainees rated the programe.

At the midterm evaluation there were 107 U's given to mathe-
matics and science. Forty-two (or 39.2%) of the total U's were
marked as pairs in both mathematics and science by twelve (35.2%)
of the trainees. One person alone marked five pairs of U's in
mathematics and science.

The five questions that received 50% or more excellent (E)
ratings were: IIF--Is the class interesting and/or stimulating?
(62.8%); IID--Is the content relevant to the work of a scientific
secretary as you understand the job? (57.9%); IIA--Is the instruc-
tion presented at an understandable level? (55.8%); IA--In terms
of your conception of a scientific secretary's work, rate the
relevance of the four areas (51.2%); and IIB--Are the instructional
materials appropriate for the students in the course? (50.8%).
English and mathematics lost the largest percentage of the midterm
excellent ratings in the final and follow-up evaluations.

Supervisors! evaluation of trainees! on-the~job performance.

In March and again in December of 1967, six months after the
completion of the pilot training program, the work supervisors of
the trainecs were asked to evaluate their on-the-job performance.
In December, 1967, the evaluation form (Appendix F) was used as an
interview instrument with the supervisors of the thirteen trainees
who were then employed as secretaries in a scientific setting and
was mailed to the remaining supervisors. Because of personnel
changes within the employing organizations and job changes effected
by the trainees after completion of the training program, there
was not a continuity of the same supervisor-trainee relationship
in a number of instances. Consequently, the supervisors could not
always use the time period of March to December as their frame of
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reference in responding to the evaluation form.

There was only one reported instance of an employing organi-
zation changing a secretarial job title to include designation of
a technical or scientific specialty. Two trainees were employed
as technical typists. Several trainees had job titles that
suggested a high level of responsibility; such as executive secre=-
tary, private secretarv, office supervisor and supervisory pur-
chasing agent.

In nine instances, the supervisors reported that the trainees
had been given promotions or had been hired in new jobs as a result
of the specialized training they had received. Three other trainees
were reported to have the potential for promotion in the future.
Some examples of the supervisors comments were:

"One of the reasons we hired (name omitted) was because she
had taken your course and done so well in it. She submitted
samples of her technical skills with her application. Two
of our top scientists have given her technical reports to
type and have landed her ability to us."”

"Her change from Secretary I to that of Technical Typist 1
resulted in an upgrading of one pay grade and was due to the
Scientific Secretary Training Program.'

"(name omitted) was promoted to confidential secretary while
in the program. The training was one factor considered in the
promotion."

"The Scientific Secretary Training Program improved her value.
She shows more dedication to her work."

"The Scientific Secretary Training Program qualified (name
omitted) to be hired in September, 1967, and led to her

selection over other applicants.'

n(Name omitted) would have been hired as a clerk instead of a

stenographer if riot for the Scientific Secretary Training Program."

"She has received a promotion to the top job in her office
with an estimated salary of $700.00 per month."

"She has received both a promotion and merit increase due to
the Scientific Secretary Training Program."

Nine supervisors reported that the trainees had been given new

responsibilities or assignments other than promotions. In each in-
stance the trainee'!s new responsibilities and assignments were
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reported as being more specialized in the scientific organization,
ranging from technical typing and technical shorthand-transcription
to library research and compiling research reportse.

Ten supervisors reported that the trainees had received salary
increases or other benefits but that it was not possible to
attribute these benefits solely to the training program.

The most frequently reported changes in the trainees perfor-
mance were improved interest, attitude, and overall job performance.
Improvement in speed and accuracy in typing and shorthand were the
most frequently reported changes in secretarial skills. Increased
understanding of terminology was the most frequent change reported
with respect to the trainees! knowledge of science. Increased
awareness of correct word usage was the most frequently reported
change in knowledge of English. The most frequently reported
instances of no change occurring in the trainees! performance was
with respect to knowledge of mathematics.

The supervisors! recommendations and suggestions for improving
the training program included the following:

Need more emphasis on correct word usage, grammar.

Study of symbols and terminology is sufficient for mathematics.
Mathematical problems need not be stressed.

Technical shorthand sho'ild be emphasized.

Separate technical typing from full scientific secretary
curriculum to speed up skills training.

It would be helpful to include sessions on reading electronic
schematics, wiring devices, lists of materials.

... Good secretarial skills background suould be a prerequisite.

Trainees should have a bachelor!s degree with a major in
science and then train in secretarial skills.

Should have a broader course framework including courses in
social institutions, general humanities, and advanced English
composition.

Should have an expanded program to include more hours of in-
struction.

A university can handle this type of training better, and
with less expense, than can a companye.
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Among other interesting, voluntary comments offered by the
supervisors were the following:

An SSTP trainee has the edge in job getting and improving
on the job.

Understanding scientific notation and something of the logic
of scientific thought helps in communicating with other workers.

The SSTP trainee is much more advanced as a secretary.

Better to take training after the trainee is place&kﬁithin
a scientific settinge.

The most significant contribution of the SSTP is itgs moti-
vation. It encourages secretaries to take more coursese.

Scientific secretaries need more experience and maturity
than other secretariese.

1t would be wonderful to have such a course offered in our
area (Illinois).

Characteristics of the Trainees

Trainee biographical data.

The following tabulations give a distribution breakdown on
the thirty-four trainees who completed the training program and
the ten dropouts with regard to their residence, approximate ages,
previous work experience, present employment, and levels of edu-
cation. The two trainees who dropped out after the first meeting
are not included in these tallies.

Residence
City Total Trainees Dropouts
Boulder 20 6 ,
Denver 10 !
Denver vicinity 8 1 ;
Longmont 2 :
Golden 2 1 f
Louisvilile 1 1 :
Eldorado Springs 1 1
44 10




Approximate Age

Age Group Total Trainees Dropouts
18-19 2
21-25 5 3
26-30 7 2
31-35 3 3
36-40 2
41-45 17 4
46-50 4
51-54 4
Total 44 10
Previous Work Experience
Type of Work Total Trainees Dropouts
Secretarial or clerical 32 9
Scientific secretarial 10 1
Other (medical technicia ,
keypunch, teacher, nurse) 7 5
4,9 15
t‘ Present Employment
| 4 Type of Job Total Trainees Dropouts
: Secretarial (scientific) 16
Secretarial (non-scientific) 20 7
j Nursing : 1
1] Unemp loyed 7 3
Total 44 10
‘ Level of Education
Educational Level Total Trainees Dropouts
High School only 9 1
Secretarial and/or
Business School 13 1
Other post~high school 5 1
Some college 21 3
College graduate 5 7
Total 53*% 12%*

*Some trainees had more than one type of previous work experience.

*%Some trainees had completed more than one level of post-high ;
school education.
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Trainee Test Datae.

The data from three typing tests and one dictation test were
used in assigning trainees to subgroups A (faster) and B (slower)
for instructional purposes. It was apparent that the trainees had
a fairly wide range of secretarial skills as well as English, mathe=-
matical and science proficiency. This was to be expected and was
in keeping with the research design. An indication of the trainees'
apparent weakness in science and mathematics can be readily observed
from the mean scores reported in Appendix _L . The trainees! secre-
tarial skills, though relatively better than their mathematics and
science achievement, were still somewhat limited. The trainees who
were assigned to the slower group might even be classified as
borderline in terms of marketable secretarial skills.

Both the pretest and WAIS data would indicate that the trainees
were capable of learning an adequate amount of ini rmation in the
areas of mathematics and science as well as improving their secre-
tarial skills. Although some trainees consistently scored low on
this battery of tests, it did not agpear that there were any who
were incapable of profiting from the pilot training programe. It is
possible that a few trainees had such high capabilities that they
found the program insufficiently challenging.

A summary of the test data for the dropouts is presented in
Appendix M . Four of the dropouts were classified into the A
subgroup on the basis of good secretarial skills. All four of the
A subgroup dropouts and two of the six B subgroup dropouts were
above average on a majority of the pretest scores. At least half
of the dropouts were quite capable individuals. The other four of
the B subgroup dropouts placed above the mean only on one to four
of the twenty pretest scores. They were definitely more limited
than the 34 successful trainees in both background preparation and
ability, but probably could have benefitted from the training program.

About half of the dropouts represented high risk or borderline
trainees. The other half of the dropouts scored above average on
a majority of the pretests and would likely have completed the course
quite satisfactorily if personal problems or other demands on their
time had allowed them to remain in the program. The type of person
who dropped out was about equally represented in the high risk and
low risk categories so that the important characteristics of the
trainees who completed the pilot program remained relatively
unchanged by the loss of about one-fourth of the trainees origi=-
nally selected.

Some trainees were as low as fifth grade or perhaps junior
high school level in regard to mathematics and science knowledge.
They had above-average general intelligence and would compare fairly
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well with a freshman college class in ability, but they were far
below an average college freshman class in content and achievement
related to mathematics and sc¢ience. They were far above an average
college freshman class in secretarial skills. In general, the
trainees were mature, intelligent, adult women who specialized in
secretarial functions, but were very weak and undeveloped irn the
areas of science and mathematics.

At the completion of the pilot training program, each instructor
rated each trainee on a three point scale as belonging to the top (1),
middle (2), or bottom {3) third of the class. A composite of
these individual class ratings was used to assign a final perfor-
mance rating to each trainee. All trainees who dropped out of the
program received a rating of four (4) even though some were quite
capable and performed well. ™ All 46 trainees who were originally
accepted in the program were divided into the above four groups and
compared. There were 1l one's, 16 two's, 7 three's, and 12 four'se.

The four rating groups above were compared by use of an
analysis of variance design to determine which of 52 variables
would be useful to describe the final rating groups.

Significant differences were found between group mean scores
on several variables. The most useful variables have been ranked
according to their analysis of variance F value and are reported in
Table VII. This table reports the mean scores for the most important
variables. The data support the results of the regression analysis
study and show the usefulness of the DAT Speliing test as an
indicator of suscess in the program. Both rating Groups 1 and 2
showed quite high spelling mean scores while both Groups 3 and 4 were
similar but considerably lower than Groups 1 and 2. The Cooperative
English Expression test scoras and the Wechsler Vocabulary sub-
score show approximately the same tendency although not so precise.

Several mean score comparisons such as chemistry, Minnesota
Clerical Name Comparison, 5 minute straight copy typing gwpm, and
10 minute rough draft typing gwpm appear to be quite useful to
distinguish between the high and low raving groups.
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The research design required applicants to have at least
minimal qualifications. There was also a concern for including
some people who represented the extremes of experience, age,
skills, ability, and personality. Although a fairly wide cross
section of some characteristics was secured it was also apparent
that the group was fairly homogeneous in regard to such factors
as sex, secretarial experience, interest in the field, and future
objectives.

The results of test data and observations were carefully
screened for evidence leading to further description of the nature
of the trainee group and especially in an attempt to discover
which characteristics, if any, could be used to predict success
in the training program. A major problem was that no one was
admitted who couldn't succeed, and no one who completed the course
failed so that success was strictly a matter of degree and not a
clear=-cut criterion.

The chiaracteristics given sericus consideration were:
introversion- extroversion; flexibility-rigidity; social adapta-
bility-unadeptability; energy level; ability level; general drive
or motivation to succeed and degree of compulsivitye The trainees
were divided into three groups for this phase of the study:
top third, bottom third, and dropouts (with complete data).

The first three of these personality characteristics or
dimensions were fairly well distributed across all three groups
listed above and only the degree of each characteristic could be
identified as possibly related to performance in the training
program. The trainees who had the highest achievement tended to
be introverts who, through compensation, had adopted an extroverted
pattern of behavior. They were fairly flexible although about
half of them became flexible by compensation of a fairly rigid
childhood background. They were predominantly unadaptable (as opposed
to adaptable) in their social role. As a group the traineces were
relatively mature and successful secretaries. They were somewhat
insecure as people and needed considerable structure, supervision,
and encouragement. They were relatively good in clerical skills
but quite limited and insecure, although interested in mathematics
and science.

The top third of the trainees consisted of a moderately
homogeneous group characterized by good to excellent verbal ability
for all but two individuals who had only average ability. All but
one of the top group had good energy; all but four were generally
well motivated; and no one had either too much or too little
obsessive-compulsive tendency.

The bottom third of the trainees, who incidentally completed
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the course successfully and actually made good progress on the pre
and post test battery, can be characterized as also having good to
excellent abiliiy (only two had average ability on national norms);
all but three had good energy; all but four were generally well
motivated; and seven of eleven were well adjusted in regard to
obsessive-compulsive tendencies. There was only a slight difference
in the personality of the top and bottom third of the trainees, and
this is not too surprising since both groups completed the program
satisfactorily. The key to understanding the influence of person-
ality factors here is the balance of the four areas of ability
energy, motivation, and compulsiveness. In the top group, there

was never more than one weak area while four trainees had no weak
areas. The bottom third contained only four trainees with one weak
area, six with two weak areas, and one with three weak areas. Two
of the five dropouts with complete data showed that the two wh~

were the last to withdraw had only one weak area; two other dropouts
had two weak areas, and one had three weak areas. Thus it appeavs
that the trainees who were rated highest were either well equipped
on all four dimensions of personality or able to compensate for
their one relatively weak dimension. The bottom third of the trainees
had slightly less to work with and several of them were forced to
compensate on two or three personality dimensions. This was in
addition to possible handicaps in content background, time and
energy left over from full-time jobs and home responsibilities.

The true value or total impact of these personality characteristics
can be understood best in relationship to the pretest data, home

and work responsibilities and various other factors related to the
trairing programe.

The Prediction of Success in the
Scientific Secretary Training Program

The results of the multiple regression analysis indicated that
(subject to cross-validation) the final rating of the participants
in the pilot training program can be predicted with considerable
accuracy. The multiple correlation of pretest data with final
performance ratings based on a composite of top, middle, and bottom

third ratings (as well as dropout) in the four subject areas was
.86 (Table VIII).
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TABLE _VIIL
MULTIPLE CORRELATION AND REGRESSION EQUATION FOR FINAL TRAINEE RATING

R Variable Name Sign and Beta Weight

«609 DAT Spelling +.04588
«687 WAIS Verbal IQ +.04911
« 786 DAT Sentences -.05485
819 Coop. Expression +.03312
«845 Shorthand Speed on Application > +.01366
.861  Science-Chemistry +.08890

(Constant) +12.53326

The correlations with persistency in the project were also quite
high (Table IX).

TABLE IX
MULTIPLE CORRELATION AND REGRESSION EQUATION FOR NUMBER OF MONTHS
TRAINEES REMAINED IN TRAINING PROGRAM

R Variable Name Sign and Beta Weight

«579 DAT Spelling -.13566
«657 WAIS P. Completion Perspective= +.42802
«690 DAT Sentence +.14095
«782 WAIS Verbal IQ -«16996
«807 WAIS Picture Completion +.27547
«825 Coop. Expression -.06862

(Constant) +13.44591

*]1 + 2 (PC5 + PCyg - PC1] - PC34 - PCys)

The six variable multiple correlation (R) with final performance
rating (1 = top, 2 = middle, 3 = bottom, 4 = dropout) was .86 with
a standard error of estimate (S.E.) of .60.

The best single predictor of final standing was the Differential
Aptitude Test (DAT) Spelling test with a pearson product moment
correlation (r) of .61 and a standard error of estimate of .88. The
next best variable for multiple regression prediction of final
performance rating was the Wechsler Adult Intelligence Scale (WAIS)
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Verbal 1Q with a pearson r of .51, a multiple correlation (R) of

.69 and an S.Ee of .82, The next four most useful pretest variables
in the regression cequation were as follows: DAT Sentences, Cooper=
ative English Expression Test, the traince application statcment of
shorthand speed and the chemistry subtest score based on twenty
questions of the 100-question science pretest.

Other promising variables that correlated well with the final
performance rating but did not account for substantailly more
variance in the multiple prediction equation were: Wechsler Infor-
mation subscore (r = .48), 10-minute rough draft gross words per
minute (gwpm) (r = .47), Minnesota Clerical Name Comparison (r = .46),
Wechsler Total IQ (r = .46), Wechsler Vocabulary subscore (r = .45),
pretest five-minute statistical copy typing gwpm (r = .41), pretest
shorthand dictation rate (r = .39), pretest science total score
(r = .37), pretest five-minute straight copy typing gwpm (r = .37),
and pretest shorthand percentage accuracy (r = .36). (See Appendix
_N_for the r of the remaining variables).

The prediction of final rating and length of time a trainee will
remain in the training program utilized basically the same variables,
especially the DAT English Spelling test. (See Table IX and
Appendix _0_).

‘The prediction of improvement in secretarial skills, mathematics
and science also relied most heavily upon the DAT Spelling test
score whereas the prediction of improvement in Engiish was depen-
dent primarily upon the Coop Expression test score. (See Appendices
P, Q, R, S). Age and shorthand speed reported on the trainee
application blank were poesitively related to improvement in both
secretarial skills and English. The number of years of previous
employment was positively related to improvement in both mathematics
~and science. However, the teachers! ratings received by the trainees
with respect to the top, middle, and bottom third on composite
achievement in all areas showed little, if any, relationship to
prior work experience as a secretary in a scientific setting.
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IV

DISCUSSION

The Questionnaire and Interview Results

An analysis of the questionnaire and interview results
(Appendix'_g_) showed the secretaries themselves primarily as
secretaries and not as assistant scientists. Their supervisors,
however, would like them to be able to take over several additional
tasks. The supervisors and personnel managers rated secretarial
skills as the most importznt, but they mentioned frequently the
need for technical training such as technical terminology, know-
ledge of science, scientific terminology, basic science, plotting
data, scanning technical publications for significant material and
data reproduction. The supervisors were fairly well satisfied with
the present level of secretarial skills, but they were quite
definite in their desire for secretaries with more scientific
and technical training.

The data in Tables I and II (pages 21,22) suggest that there was
strong support for a training program that included basic secre-
tarial skills with a technical emphasis, science and technical
terms, English, mathematics of some type, and science of some type.
Also mentioned, but to a lesser degree, were courses like foreign
language, business understanding, business or office administration,
physics, data processing, public relations, and use of computers
and automatic office equipment. There seemed to be a lack of
definitive agreement concerning just what type of mathematics and
science courses were needed. No indication was found that the
secretaries should be trained as junior scientists. The scientist's
need for help was described more in terms of giving the secretaries
increased self-confidence, basic scientific orientation and appre-
ciation of the work of a scientist so that they could take over
more responsibility in the scientific setting.

With the anticipation of coming automation and computer pro-
gramming in office procedures, it was somewhat surprising that very
few recommended an appropriate training course for computers and
automated office equipment.

In general, the results of the interviews and the questionnaires
indicated strong support for a curriculum that emphasized basic
secretarial skills, English, mathematics, and basic science with an
emphasis on technical terminology. Other concerns expressed were
for business and public relations training. Accuracy, poise, and
getting along with people also were reported as important traits
needed by scientific secretaries.
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Description of the Pilot Training Program

A complete description of the course content and instructional
methods and materials used in the pilot training program is
contained in the curriculum guides in Appendices T U V and W.

Only a brief summary of the nature of the pilot training program
is presented here in order to provide an overview of the instruc-
tional program.

The results of an analysis of the questionnaire and interview
data showed that all three sample troups felt that a training
program for scientific secretaries should include not only secre=-
tarial skills and introductory general science, but instruction in
English and mathematics as well. Curriculum objectives based on the
results of the analysis were subsequently drawn up by the project
staff members responsible for curriculum development in each of
these four areas and may be summarized as follows:

1. Secretarial Skills.

de

b.

Ce

d.

Ce

f.

developing skill in technical typing, using preferred

styles for typing equations, formulas, abbreviations
and symbols.

developing proficiency in taking and transcribing
technical dictation.

developing concepts about writing technical reports
and proposals and skill in preparing such documents
for the printer.

developing skill in using, classifying, and filing
scientific material.

developing knowledge and understanding of the different
phases of a scientific secretary's job, including
principles of office management and administration;
planning; scheduling and organizing procedures.

developing an understanding of the need for accuracy,
flexibility, tact, and patience in scientific
secretarial work.

reinforcing the learning in science and mathematics
by coordinating the materials used for typing and
shorthand.

w
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2. Sciericee

Qe

b.

6
°

d.

Ce

to provide the trainees with a basic knowledge of
terminology in a wide range of scientific fields.

to develop an understanding of the frame of reference
of the scientist, and the procedures, equipment, and
language involved in scientific research.

to develop a general, qualitative understanding of
those basic principles and processes of the natural and
physical sciences which would enable the trainees to
function effectively as secretaries in a variety of

scientific settingse.

to develop skill in the use of library facilities and
familiarization with pertinent scientific reference

materialse.

to develop an understanding of the interrelations
among scientific fields.

3. EngliSh.

Qe

b.

Co

d.

Ce

developing the ability to spell accuratelye.

developing and increasing a knowledge of both techmical
and non-technical vocabulary.

developing the ability to compose letterse.

developing the ability to recognize errors in grammar,
word usage, and syntax.

developing the ability to correct such errors and
rewrite sentences and paragraphs more effectively.

4., Mathematicse.

Qe

b.

to provide the trainees with some insight into and
appreciation for advanced mathematical methods and
language as these relate to scientific and technological
research, including statistical analysis of data.

to familiarize the trainees with the various mathematical
symbols, expressions, and conventions used by scien-
tists and engineers.

Upon reviewing the potential scope of the course content for
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the pilot training program, the Committee agreed that an estimate
of approximately 320 clock hours of instruction represented a
reasonable total time allotment for the training program. Conse-
quently, a weekly schedule of ten class hours per week for a period
of thirty-two weeks was adopted and a class schedule was prepared,
allotting approximately four and one-half hour class periods a week
to secretarial instruction, three and one-half hour periods to
science, and one hour periods each to English and mathematics.
Classes were scheduled for Tuesday and Thursday evenings and Satur-
day mornings in accordance with the prospective trainees! over-
whelming perference for evening and Saturday sessions.

Due *o the varying typing and shorthand skill levels of the
trainees, it was decided that they would be divided intec two groups
in order to achieve a more homogeneous grouping in typing and
shorthand proficiency. Trainees having better typing and shorthand
skills were placed in Group A and the others were assigned to
Group B. In order to facilitate class scheduling, the groups were
scheduled separately in the science, English, and mathematics areas

as well.

The program ran continuously from September 27, 1966, to June 3,
1967, with allowance made for the usual University holiday vacation
periods. During the second semester some minor changes in scheduling
were made on the basis of the midterm evaluation of the program by
the trainees. The English and mathematics class schedules were
altered temporarily so that trainees might have uninterrupted two=-
hour periods for their library work assignments. Slightly more
class cime was allowed for mathematics and, in the science and
secretarial skills areas, there was a change of procedure so that
more class time might be utilized for study and skills practice.
Weekly class schedules for the first and second semesters are given

below:

First.Semester

Tuesday Evening

7:00 - 7:50 Group A - Mathematics; Group B - Secretarial Skills
8:00 - 8:50 Group A - English; Group B - Mathematics
9:00 - 9:50 Group A - Secretarial Skills; Group B - English

Thursday Evening

7:00 - 8:15 Grcup A - Science; Group B - Secretarial Skills

8:30 - 9:45 Group A - Secretarial Skills; Group B = Science
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Saturday Morning

8:30 - 10:10 Group A - Science; Group B - Secretarial Skills
10:20 - 12:C0 Group A - Secretarial Skills; Group B - Science
Second Semester

——

Tuesday Evening

7:00 - 8:00 Groups A and B meet together for special
sessions--guest speakers, panel discussions,
etc. This time was used for secretarial
skills when no special sessions were scheduled.

8:05 - 9:00 Group A - Mathematics; Group B - English

9:05 -10.00 Group A -~ English; Group B - Mathematics

Thursday Evening

7:00 - 8:00 Group A and B meet together for science lectures.

8:10 - 8:55 Group A works on technical typing; Group B works
on technical shorthand.

9:00 - 9:45 Group A works on technical shorthandj; Group B
works on technical typing.

Saturday Morning

8:30 -10:10 Group A - Secretarial Skills; Group B - Science
10:20 -12:00 Group A - Sciencej; Group B - Secretarial Skills

During the course of the pilot training program, a number of
supplies, materials, University equipment and facilities were made
available to the trainees. These included:

l. Two classrooms for lecture-discussion sections and one machines
room housing typewriters and dictation equipment. In addition,
an adjacent. simulated office equipped with a desk, typewriters,
file, and bookcase was set up for the trainees' use.

2. Texts and reference materials in the four areas of instruction
covered in the program.

j 3. Supplies, including three-ring binders, paper, typewriter
g erasers, rulers, and shorthand practice notebooks.
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4. Thirteen Selectric Typewriters with ecientific symbolis foi use
in class, plus one executive and one Mouel C typewriter with
Typits for scientific symosols for practice usee

5. Thirty-five manual typewriters for certain kinds of practice.

6. Fifteen IBM dictation stations for use in practicing machine
transcription and taking shorthand at different speeds.

7. Tape recorders, movie cameras, slide projectors, and other
audiovisual equipment as needed.

8. Laboratory facilities for the purpose of demonstrating
scientific principles and introducing scientific terminologye.
These facilities were made available at the University of
Colorado and at the Fairview High Schoole.

9. University of Colorado library facilities for practice in
library research methods.

10. University of Colorado computer facilities, as well as those
of other agencies within the community, for demonstration
purposess

Selection of the teaching assistants for the program's four areas

of instruction was made according to qualifications established by
the University of Colorado and the Extension Division for instruc-
tors of Continuing University Studies. Special attention also was
given to their areas of specialization, and the four teaching
assistants selected were weil qualified in this regard.

At various times throughout the year, the trainees also heard
a number of visiting le~turers who were drawn from the University
of Colorado faculty and from various scientific and industrial
organizations in the communitye

The fcllowing is a brief summary of the major emphases in
each of the four areas of instruction and the instructional ma-
terials and methods used:

le Secretarial skills and office administratione.

Major emphasis in this area was placed on technical typing
practice, including typing of scientific reports, and dictation
practice in the fields of synthetics, life scienczs, aerospace,
physics, mathematics, electronics, electrical engineering, and
communicationse During the second semester, the area of adminis-
trative services was added to the secretarial skills curriculum
and was carried concurrently with skill improvement. Topics studied
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in this area included public relations, information handling and
records management, supervision and coordination, systems
analysis and special secretarial duties such as scheduling pro=-
cedures.

Instructional materials and methods included:

a. the use of special tuols for technical typing, such
as lnterchangeable keys, Typits, IBM elements,
transfer sheets, and templates;

I

be practice in taking dictation from technical and
scientific materials at different speeds;

ce practice in using shorthand forms for technical words;
d. exercises in actual office practices;
e. vVvisits to libraries and data processiang centers;

fo visiting lecturers from scientific organizations who
were brought in for special phases such as technical
report writing; and,

g. reinforcing the understanding c¢f introductory general
science and technology by emphasizing technical word
meanings and carefully selecting instructional material
in typing and shorthand to coordinate content with
units of scientific instruction.

2. Sciencee.

In their science classes the trainees studied the basic
principles and terminclegy contained in various texts covering the
general areas of atomic and nuclear structure, chemical and nuclear
reactions, industrial chemical processes, geological processes,
weather and climate, the fundamentals of solar and stellar astronomy,
genetics and evolution, ecology, bssic electronics, compuiers and
computer processesS.

Materials and methods included:

a. Six paperbound books serving as introductory material
for lectures and discussions covering the range of
fields mentioned above. In addition the trainees were
provided with a reference handbook, a science dictionary,
and a weekly science magazine.

be Field trips to a variety of scientific laboratories for



the purpose of demonstrating laboratory equipment and
techniques and reinforcing understanding of laboratory
and scientific terminology and methods. The trainees
also were given practice in performing simple experi-
ments themselves to help ther gain a more concrete
understanding of certain scientific principles.

c. practice in locating scientific materials in a library.
d. studen¢ participation and discussion in class.

e. visiting lecturers in several of the fields being
studied who discussed current research in their areas
from the layman's point of view.

f. utilization of appropriate slides, charts, maps,
graphs, and films.

ge study guides and terminology lists, which were used in
connection with reading assignmentse.

3. EngliSho

errors in sentence structure and grammar, developing skills in
editing, rewriting, summarizing information, liktrary research, and
correct spelling and pronunciation.

Major emphasis was placed on recognition and correction of
Teaching materials and methods included:
a. five books which were used as references or as sources
of material for class discussions guided by the instructore.

be a compilation prepared by the instructor of English
errors commonly found in newspapers, scientific journals,
television programs, and currently popular books, which
was used as a basis for class discussions and exercises.
In addition, the trainees brought to class examples from
their own work cr examples found in print of sentences
about which questions could be askede The trainees
practiced correcting or rewording these sentences.
While practice drills in error-spotting became pro-
gressively more difficult over time, continual atten-
tion was paid to the fundamentals.

ce reviews of previously studied material which continued
throughout the year in the form of oral and written
quizzes and exercises.
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d. writing assignments which required some assempling
of research information.

4. Mathematicse.

During the first semester, emphasis was placed on developing
a good background in the fundamentals of algebra and developing
an understanding of metheds or solutions of linear equations,
systems of equations and simultaneous methods of solution. Further
topics studied included slope of a straight line and higher order
equations. Developing an appreciation of the processes of trigono~
metry, analytic geometry, differential and integral calculus, and
the development of differential equations were covered during the
second semester. The trainees also were taught how to read
mathematical tables and use of a slide rule. Time did not allow
for a detailed study of statistics; however, the trainees were
introduced to some of the more common statistical terms and their uses.

Materials and methods included:

a. 1information shects and assigned exercises on various
topicse.

b. handwritten material to be transcribed and typed.

c. lectures and class discussions based on information
sheets, exercises and typing material.

A continuing effort was made throughout the year to integrate
the four areas of instruction as closely as possible. The secre=-
tarial skills class, for example, practiced typing mathematical
equations supplied by the mathematics instructor and the trainees
also worked extensively on a joint science and English library
project. Similar effort was made to correlate the material being
studied in the science and secretarial skills areas. In addition
to integration of the four areas, continuing emphasis was also
placed on the practical application of skills and understandings
to problems encountered in scientific secretarial work.

The responses to the evaluation questionnaires obtained near
the midpoint of the pilot program in December of 1966 were examined
carefully and were used to make certain modifications in the second
half of the program. The most important modification was in regard
to changing the level of classroom instruction in mathematics and
science, which, at times, was found to have been above the level of
comprehension of many of the trainees. More structured assignments
and class discussions were provided, based on specific study questions.
A slight modification in the schedule also was made in order to
permit twenty minutes additional time per week for the mathematics
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class when all students (Groups A and B) could meet together.
Evaluation of the Pilot Training Program

Test resultse.

The first phase of evaluating the pilot training program was
to compare the results of tests administered at the beginning and
end of the pilot project. Some tests contained parallel forms
which were ideal for this type of research design. Several of the
tests were developed by the instructors specifically for this pro-
ject and as such were less well refined and did not have parallel
forms. Most of the material used in the teacher constructed instru-
ments has been used in previous learning situations so that a
reasonable degree of confidence could be placed in the test results.
The nine-month interval between the pretest and post test adminis-
trations was considered sufficient to allow for a retest on an
identical instrument, especially since no content feedback was
given to the trainees following the pretest. The trainees were
unaware that the same tests would be repeated at the end of the
program.

Only foir of the twenty pretest measures failed to reach the
.05 level of significance. The .05 level of significance was
chosen because of the relatively small sample size (N = 34) and
the t computed for related samples under the one-tailed assumption.

The evaluation of dictation rate contained some inherent
difficulties. Each trainee was given dictation at three rates
(Code 1 = 110 wpme, 2 = 90 wpm., 2 = 70 wpm., 4 = 00 wpm.). Then
each trainee was granted the option of choosing which of the three
sets of dictated material she would transcribe. Obviously, the
slower the dictation rate chosen the better the chance for a higher
transcription rate and a lower number of errors. Since the dictation
speed, transcription gwpm and number of errors were interrelated,
it was necessary to consider all three for a valid evaluation. The
interrelation of dictation rate and transcription gross words per
minute (gwpm) was handled by dividing the dictation wpm rate by 100
and multiplying this quotient times the transcription gwpm. The
results of this formula was called weighted wpm and was viewed as
a correction factor to penalize those trainees who chose to tran-
scribe a slower dictation rate and to reward those who selected a
faster rate. The transcribing and typing errors were all converted
into a percent accuracy figure based on gwpm. Thus the weighted
wpm and percent accuracy figure was considered to be comparable
across pre and post test results regardless of the dictation rate
selected.

The fact that the dictation rate chosen by the 34 trainees for
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the post test was two wpm less (a higher code number) than the

rate chosen for the pretest does not indicate a loss of proficiency
during the pilot pruject but rather that the trainees became more

-3 aware of the need for accuracy and found it necessary to decrease

| their dictation rate slightly in order to increase their transcrip-
tion weighted wpm from a mean of 14.9 to 28.9 and their percent
accuracy from 79.3 to 95.0. Since poth the weighted wpm and the
percent accuracy increases were highly significant and the final
level of achievement was quite good, it appears reasonable to
conclude that the slight decrease in dictation rate of about two
wpm (code mean = 2.41 to 2.50) resulted from the choice of the
trainees and was of no serious concern or consequence. The out-
standing increases in transcription rate and percentage accuracy
were curriculum objectives of the pilot project and both were
achieved.

Each of the other three statistically non-significant areas of
pre and post test results contain some factors worthy of comment.
Two of the three statistically insigpificant results involved
measures of percentage of error basea on five minute typing tests.
In both situations the pretest percentage of typing errors (errors
divided by wpm) was only 2.24 and 2.25 respectively and thus very
little, if any, possibility remained for a significant decrease in
percentage of error on the pc~t test. Therefore, it was not too
surprising that the post *“est percentage of error (1.59 and 1.66
respectively) was not significantly lower than the pretest percentage
of error (2.24 and 2.25) even though the errors decreased by about
one-third and one-fourth respectively. Since the percentage of
errors and the gwpm are so closely interrelated, any evaluation of
one necessarily involves a consideration of the other. The gwpm
typing rate increased significantly from pre to post test for
straight copy from 62.4 to 74.2 and for statistical copy from 55.6
to 67.0. Thus, the curriculum objectives for typing skill were
definitely achieved as verified by a significant improvement in
gwpm and a substantial although not significant reduction in the
percentage of errors.

‘ It should be noted that some individual trainee's post scores

: showed a very small gain in gwpm but a large decrease in the number
and percentage of errors, while other trainees showed a large in-
crease in gwpm and a small decrease or even an increase in errors.
The percentage error procedure corrected the above problem, but
only in terms of errors. Some other correction procedure is needed
that will take into consideration simultaneously the direction and
amount of change both in gwpm and errors. The other observation is
that two error measures showed significant improvement from pre to
post test. The first was a decrease of 0.60 to 0.09 in percent of
errors on typing 10 minutes of rough draft. The mean gwpm increased
from 33.8 to 40.4 while the mean percent errors dropped six-sevenths

56°




of the pretest mean to an extremely low 0.09 percent (errors per
100 gwpm). It also should be noted that there was an increcase from
79.3 to 95.0 percent accura.y for the dictation-transcription error
measures.

The lack of significant improvement in spelling (90.97 %ile to
91.24 %ile) was of considerable concern to the Committee. A
careful analysis of the situation was made and is worthy of some
comment.

It is clear that the pretest mean was unusually high with the
spelling percentile being within nine poincs of the maximum score.
Furthermore, although the change in the pre and post test mean was
not statistically significant in spelling, it was positive. When
extremely high or low scores are achieved on the pretest, it is
common to find slightly less extreme scores on a retest due to the
statistical phenomenon known as ''regression to the mean of extreme
scores.”" Since the dropout mean score on the pretest was 81.0
percentile for the spelling test, it appears that most o the
""regression to the mean" was downward due to the large number of
extremely high scores on the pretest by the 34 trainees completing
the project.

It also is possible that a non-significant although slightly
positive gain on the spelling post test could be interpreted as
indicating that this variable was quite reliable and very difficult
to change, especially in a group of experienced secretaries. This
hypothesis is supported by the fact that the spelling test was by
far the most consistant and best single predictor of improvement,
persistency and general success in the training program.

The Committee also noted that several trainees complained about
the increased difficulty of the post test form as compared to the
pretest form of the DAT Spelling test. When the ccores of the
nineteen trainees in the 97 to 99th percentile on the DAT Spelling
pretest form A were compared to the alternate form B post test,
twelve decreased and only seven stayed the same or increased. This
point is quite important when it is noted that it involved over
half of the trainees who had only from two to zero percentile points
available for improvement. In addition to the lack of adequate
test ceiling, the concept of '‘regression to the mean'" appears to be
operating here especially since the top trainees, with very few
exceptions, improved their scores on all other pre and post tests.

Finally, it should be noted that the objective of the training
was to improve technical or scientific vocabulary, spelling, short-
hand, and typing. The Differential Aptitude Test instruments were
not designed specifically to measure performance of a technical
nature. The decision to use a standardized and published test with
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alternate forms and national norms which did not cover the technical
content emphasized in the English and secretarial skill courses may
be questionable. However, teacher-made tests with appropriate
content also may be questionable due to the lack of research. It is
apparent that more test development is necessarye.

Another area of pre and post testing that requires comment, even
though significant vesults were achieved, is the basic pre-college
mathematics test which contained fifteen problems. The mean score
was improved slightly from 9.06 to 10.35 even though very little
classroom time was devoted to training in fundamental mathematicse.
The substantial gains shown in the pre and post mean scores (13.18
to 20.03) on the mathematics symbols test were of more relevance to
the curriculum objectives and should be weighted considerably more
than the mathematics problem test. Since the instructional emphasis
was on higher mathenatics, a pre and post test should have been
used that would have evaluated higher rather than fundamental
mathematicse

Also, the biology subtest of the teacher-made science test
contained only six questions which was probably too short for
adequate reliability and validity. The mean improvement from pre
to post test in biology was 3.8 to 5.2 which was significant but
subject to question due to the very limited sample.

In summary, it may be said that the testing instruments were
carefully selected and well constructed and that the pre and post
test results were highly positive and gave strong evidence of an
effective training program. However, a careful analysis of the
test results indicated that the dictation rate, percentage errors
for five minute typing tests, standardized spelling test, the
mathematics problem test, and the biology subtest oi the science
battery all had limitations serious enough to warrant some revision
before being used in another similar programe. All of the locally
constructed tests should be refined and validated before future use.

Teachers! evaluation of the trainee's progresse.

The teachers rated the trainees in December, 1966, and again
in June, 1967. The teachers were asked to assign the trainees to
a top, middle, and bottom third categorye.

The ratings by the teachers were used to calculate both final
achievement level and improvement in each of the subject areas.
The ratings formed the basis of the correlational and predictive
studies and proved to be highly related to the test data.

Since the teachers did not know the pretest performance of each
specific trainee, although they knew the mean scores of the group,
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it is noteworthy that the teacher ratings and the pretest results
would relate so well.

-

An important factor in the teachers! ratings of the trainees
was the increased understanding of the trainees! individual pro-
gress that developed over a period of time. The teachers kept
anecdotal records and classroom test performance records on each
trainee so that they could evaluate them very well. Also, the
teachers! ratings indicate that the trainees who started well and
were capable coritinued to do well and those who were very iow in
the beginning and were less capable found it difficult to make up
their limited background in this type of training programe.

Evaluation of the curriculum objectives.

The highest mean ratings were given to the curriculum objectives
by the supervisors (5.4) and the lowest (4.8) was given by-the
Committee. The instructors mean rating was 5.3 compared to 5.1 and 1
5.0 by the trainees. Thus the Committee felt satisfied that the
project was effective even though they were able to see areas that
needed improvement. There was a high degree of consistancy in the
judgment of the trainees, instructors, Committee, and the supervisors,
even though some group ratings were consistently higher than others.

The overall average rating of the nineteen objectives was 5.12
(above average) on a 7 point rating scale. The science objectives
were rated highest (5.6) by the total group while the mathematics
objectives were rated lowest at &.4.

When all groups were combined, the highest rated curriculum
objective (6.0 mean score) was in the secretarial skills area
where the goal was to develop an understanding of the need for
accuracy, flexibility, tact, and patience in scientific secretarial
work. . The second higiiest rated objective (5.8 mean score) was the
development of a basic knowledge of scientific terminology. The
lowest rated objectives (4.2 mean) were the development »f skill in
preparing technical documents for the printer and the development
of insight into and appreciation for advanced mathematical methods
and language as these relate to scientific and technological
research, including statistical analysis of data.

The evaluations suggested that the teaching of advanced mathe-
matics and certain specific scientific tasks were too difficult
to be accomplished in the time allotted during this project.
Inclusion of these objectives in similar, future training programs
without adequate allowance of time would be questionable. Perhaps
there are certain of the required knowledge and skills which should
be reserved for "advanced" training of scientific secretariese.
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Trainee's evaluation of the pilot training program.

The results of the three evaluatjons of the instructional
program by the trainees indicated that the secretarial skills
area received the most excellent (E) and fewest unsatisfactory(U)
ratings. This was not too surprising sin~e it was the area the
trainees knew best and in which they felt the most secure. The
mathematics area was rated the lowest and there is little doubt
that the trainees felt very insecure trying to understand and
appreciate advanced mathematics. Science was the next to the low-
est in the midterm rating but improved rapidly and was close to
the top and near secretarial skills on the follow-up ratings.

In general, there were fewer E's and more S's (satisfactory)
ratings given in each repetition of the evaluation. The U's
decreased in June, 1967, and increased in December of 1967.

The data in Table VI, page 33, show that mathematics was rated
at midterm as a problem area and became progressively worse. Science
was rated at midterm as a less severe problem and improved tremen-
dously. English was rated at midterm very well but was not as
highly rated by the time of the follow-up evaluation. The secre-
tarial skills were given consistently high ratings at each of the
three evaluations.

There was a noteworthy shift in the items that received the
highest number of unsatisfactory ratings. At the midterm evaltvation
the trainees down-rated most severely their own lack of preparation
for the project while at the final evaluation they down-~rated the
lack of time to master the course work. Both of these items were
down-rated about equally ir the follow-up evaluation. It should be
noted that both a lack of background and a lack of time were
relatively '"safe" to criticize since they did not "hurt' anyone.

The only item ratings to improve between the midterm and final
evaluation were the lack of background problem and the presentation
of instruction aX a. understandable level. The lack of background
problem continued to improve but the ratings on the level of
instruction decreased between the final and the follow-up evaluation.
The higher June, 1967, ratings on the level of instruction may be
due in part to the feedback given the instructors at midterm and
the lower follow-up ratings may reflect the difficulty of retaining
and using new information.

The only noticable gain in ratings between the final and
follow-up evaluation occurred in the science area where the
relevancy, interest, and stimulation of the course were rated
higher in retrospect. The sharpest loss in rating at the follow-up
evaluation occurred in regard to the relevancy of English.
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The majority of the trainees (22) appeared to cope with the
program on a satisfactory basis. 5ix experienced very slight
difficulty and another six had serious difficulty. This general
breakdown is fairly normal considering the rescarch design wherein
a cross section of trainees was selected for the project.

Supervisors! evaluation of trainees' progress.

The responses from the supervisors were rather difficult to
secure and only about half of them felt they knew enough to rate
the curriculum objectives at the March, 1967 evaluation. It was
encouraging to note that they rated the project higher than the
trainees, instructors, and the Committee. They agreed with the
composite rating that the two weakest areas were the development
of skill in preparing technical documents for the printer and the
development of insight into and appreciation for advanced mathe-
matical methods and language. Their highest ratings were given to
the development of the ability to recognize errors in grammar, word
usage, and syntax; the development of proficiency in taking and
transcribing technical dictation; and, the development of spelling
accuracy. Thus it appears that the trainees' work supervisors noticed
the quickest improvement in the secretarial skills and the scientific
terminology arease.

Six months after the project ended a major area of the trainees!
work responsibilities reported by the employers was technical typing
and technical reports which was consistent with the midterm rating
of curriculum objectives. They did not appear to be adopting the
title of technical or scientific secretary but they seemed to prefer
to hire and promote the trainees who had completed this program.
Some employers were very positive in their praise of the value of
the Scientific Secretary Training Program. They mentioned the
results of the project as having increased the trainees' skills,
knowledge, dedication, and self-confidence. They revised the work
responsibilities of the successful trainees by assigning them to
laboratories, promoting them into positions of technical respon-
sibilities and using them on technical typing and technical report
assignmentse.

Although the number of employers who made comments was some-
what limited there was almost unanimous support for the pruvject.
They felt it was definitely a worthwhile program and wanted more
areas emphasized and a longer program.

The Predictive Study
The predictive study was one of the more promising aspects of

this pilot program. The wwvltiple correlation coefficient of six
pretest scores with the final rating of the trainees was .86 which
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was unusually high. The six scores represented spelling, verbal
I1Q, sentences, English expression, shorthand speed, and chemistry
{Table VIII, page44)}. A multiple correlation of .83 occurred
between six pretest scores and the number of months trainees
remained in the project (Table IX, page44). Spelling, sentences,
verbal IQ, and English expression were common scores in both of
these multiple correlations.

When improvement in the four subject matter fields was correlated
with ten pretest scores the resulting coefficients were also
unusually high. (science = .84, mathematics = .81, English = .86,
and secretarial skills = .87. See Appendices P, Q, R, and S).

The spelling score was the most highly related to five cf the
8ix measures of achievement reported above. Only the prediction
of improvement in English failed to utilize the contribution of the
spelling score. It should be noted here that spelling was ore of
the three pre and post test scores that did not show a significant
improvement during ithe pilot project. English sentences, English
expression and WAIS Verbal or total IQ scores were also highly
related to five of the six measures of achievement. The chemigtry
subscore was related to four of the six measures of achievement
while shorthand speed and the WAIS picture completion scores were
related to three of the six measures of achievement.

"hus spelling and several verbal scores as well as chemistry
wer: highly related to trainee achievement. The criteria of
achievement varied considerably but the multiple correlations remained
exceedingly high and the predictions based on the correlaticas
were unusually accurate.

It is encouraging to know that the age of the trainee was not
a handicap; rather,within the age limits oi the trainees in this
study, the older the trainee the more likely she would improve in
English (r = .46) and secretarial skills (r = .50). Also, the
longer the number of years of previous employment the better the
chance of imgrovement in science (r = .35) and mathematics (r = .32).
WAIS verbal an total IQ correlations with achievement were all
positive and wer¢ quite useful in predicting final ratings (r = .51
and .45); the number of months trainees remained in the project
(r = .42 and .38); improvement in mathematics (r = .31); improve-
ment in English (r = .43); and the improvement in secretarial
skills (r = ,31) Eight WAIS subscores were of some predictive value
with picture completion showing the most usefulness.

Somewhat disappointing was the relationship of high school
rank percentile (HSR) to final rating (r = .31) and also the
relative lack of science and mathematics predictors in the multiple
regression equation. A possible explanation of the relatively low
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predicting value of HSR is the fact that many of the trainees
graduated from high school so long ago that such data was unavail-
able, forgotten, or not accurately recallede The apparent void of
science and mathematics predictors may indicate that a better and
most certainly longer instrument is needed in these areas and that
verbal and secretarial ability as well as secretarial experience
was the overwhelming factor in this training project and in the
final performance and persistency rating. 1t can also be hypothesized
that certain personality characteristics such as the degree of
compulsiveness, the amount cf introversion, motivation, interest and
willingness to work were of more importance in this prcject than
mathematics and science ability and background. However, there

were some promising predictors of final rating that involved
mathematics and science, such as: the Wechsler Information sub-

score (r = .48); pretest science-chemistry (20-question) subscore

(r = +42); pretest five-minute statistical copy typing gwpm (r = .41);
pretest total science(100-question) score (r = .37); Wechsler

Digit Span subscore (r = .33); pretest science-biology subtest

(r = «30); five-mivute statistical copy typing errors (r = .30);
Wechsler Arithmetic subscore (r = .28); and, pretest mathematics
symbols test (r = .24). It is important to note that most of the
above measures are subtests or short tests, and several of them are
teacher-made tests that have not yet been revised on a basis of
reliability and validity data. Thus, upon further analysis, it
appears that some potentially useful measures of mathematics and
science ability and aptitude have been identified and with
additional effort could become more effective in the prediction of
success in a similar training program. However, it also should be
noted that the best single predictor of those trainees most likely
to improve in both science and mathematics during the nine-month
pilot training program was a spelling test and that the number of
years of previous employment was also an excellent indicator (r =
«35 and .32) of improvement in science and mathematics.

The regression equations (Tables VIII and IX; Appendices P, Q,
R, and S) for predicting final performance and persistency as well
as improvement in the four subject matter areas indicated that a
test battery for the selection of students who can benefit most
from a training program similar to the one utilized in this project
should consist of some combination of tests from the following list:
the DAT Spelling and Sentence test; a good verbal and quantitative
intelligence test; some measure of shorthand and typing speed and
accuracy; a longer and improved test in chemistry, science and math,
an indication of age and the number of years of previous employment.
Although overshadowed by the measures of English ability and Verbal
Intelligence, it is important to note the apparent usefulness
(r = 46, «40) of the fif :een-minute Minnesota Clerical Test and
Name Comparison when correlated with the final performance and
persistency rating in the pilot project.
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It would appear that the mean scores achieved by the middle-
third group of trainees (2) as reported in Table VIII (page 44 )
represent possible cut-scores for the selection of future traineese.
Such cut-scores would probably be higher than necessary for ade=-
quate achievement and might better be used as guidelines rather
than absolute criteria for admission into the training programe.

Although not part of the predictive study, the findings from
\e survey of "medical' and "legal" secretary training programs
suggest that the trainees should have a better-than-average high
school achievement record and should have acquired a proficiency
somewhat beyond the level of basic secretarial skills. Also, prior
work experience in a scientific setting did not appear to be an
important consideratioi. in the performance of the trainees. There
is no apparent evidence that reasonably high prerequisites for
entrance into a specialized training program for scientific secre-
taries would exclude trainees with a potential for successful
completion of the program.
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CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS

Certain conclusions, implications, and recommendations may be
formulated on the basis of the findings resulting from the research
and deva2lopmental activities conducted by this projecte In most
instances, the specific conclusions are self-evident from the
results and have been incorporated in prior discussion of the
analysis and interpretation of the data. They are generalized
and briefly restated in this section of the report for the pur=-
pose of clarity and concise summary. Those implications and recom-
mendations which can reasonably be inferred from the results of
this study also are summarized and listed herewith.

Conclusions
It may be concluded from this study that:

1. There are identifiable special skills and knowledge required
of secretaries working in a scientific setting.l

2. Scientific secretaries are also required to have a high
degree of proficiency in the typical, general knowledge
and skills required of other secretaries; such as typing,
shorthand, spelling, and punctuation.

3. There is a current and increasing national requirement fer
specieclly trained individuals to provide supporting secre-
tarial services for scientists and engineers in the rapidly
growing scientific and technological facet of our nation's

economy.

4. At the present time, most scientific secretaries must rely
upon their own individual study or upon in=service
orientation or training provided by their employers to obtain
the special knowledge and skills required in their worke

5. An adequate curriculum for a formalized, class instruction
program based on the specialized, educational needs of
scientific secretaries should be offered at least at the
post=-secondary school level and should consist of no less
than 320 clock hours of class instruction and skills practice
(cf. recommendations concerning desirable scheduling).

1. Note: See Section III of this report for detailed descriptions
of special educational needs of scientific secretaries.
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6.

7e

8.

9.

10.

11.

The kinds of specialized instructional staff, materials,
equipment, and facilities required to offer a formalized
training progran. for scientific secretaries would Pnoear
to be within the personnel and fiscal capability ot most
existing community colleges, area vocational schools,
colleges, and universitiese.

Adult women of 3arying ages with intellectual capability

and formal education abcve that of the average national
adult population can and do significantly increase their
knowledge and improve their skills by participating in a
formalized training program designed to meet the specialized
educational needs of scientific secretariese.

Achieving appreciation for and understanding of advanced
mathematical processes is the area of study of greatest
difficulty and dissatisfaction for these students, due
primarily to their inadequate prior formal educational
experience and resultant lack of interest in this field.

The increased knowledge and improved skills achieved by
these students in a formalized training program do improve
their proficiency as secretaries working in a scientific
setting and enhance their employability and advancement.

It appears possible to predict with considerable accuracy
the degree of succese which adult women will achieve in
a formalized training program for scientific secretaries.

Although further refinement and validation is nreded, the
criteria identified and the predictive instruments used in
tliis study may be utilized with some confidence in the
selection and assignment to instructional levels of
trainees in a scientific secretary training program similar
to the one conducted by this project (cf. recommendations
for refinement and validation.)

Implications

The results obtained and the conclusions reached in this
study suggest that some modifications in existing educational
and science-related research and business practices may warrant
consideration by those persons directly concerned.

1.

A matter of general concern is that the current need for
more adequately trained scientific secretaries, as reported
by employers, implies that many highly trained scientists
and engineers may not be able to make the fullest use of
their talents in the discovery and application of
scientific knowledge.
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2. The fact that most scientific secretaries must rely on
their own individual study or on industry sponsored
in-service training to acquire needed knowledge and
skills suggests that established educational institutions
and agencies should begin at once tc utilize their
capabilities in meeting an important educational need -~
both with reference to pre-service training of youth
and in-service retraining of adults.

3. The wide variance and inadequacy of background in
mathematics and sci.nce acknowledged by the respondent
secretaries who are currently we:king in scientific
settings warrants consideration of the development of
an individual systems approach for in-service training
of scientific secre taries in these important subject arease.

4. The increasing specialization and complexity of tasks in
science-related endeavors suggests that the competencies
required of scientific secretaries will follow suit;
thereby implying the need for developing differentiated
(but articulated) levels of training corresponding to the
patterns of specialized work assignments to be developed
by employers. Eventually, the top-ranked scientific
secretary positions may required training comparable to
a bacculaurate degreee.

5. Educational institutions engaged in general secretarial
training, including secondary schools, might well consider
developing introductory units of instruction to provide
initial orientation to secretarial work in a scientific
setting and to stimulate interest in seeking further
training and employment in this field. The early identi-
fication of an individual's ability and interest in science
and mathematics and potential application in secretarial
work is implicit.

6. The clearly different qualifications required and the
special nature of work assignments of scientific secre-
taries suggests that both private enterprise and govern-
mental personnel systems should develop appropriate job
classifications, with commensurate compensation, for this
specialized type of employment.

Recommendations

In general, the results of this study indicate that a formalized
class instruction program of the type conducted in the pilot
training project is successful in increasing the knowledge, skills,
and on-the-job proficiency of the individuals so trained and that
their success in completing such a training program can be predicted
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with reasonable accuracy. However, the evaluation of this pilot
project also reveals certain needed improvements which are
incorporated in the following recommendations. In comtemplation
of offering a similar training program, it is recommended that:

1.

3.

4e

A more homogenous grouping of trainees should be achieved by
administering the predictive test battery in advance and by
making the assignments to particular group levels in accord
with the test resultse.

Either the schedule should allow more time for remedial or
refresher work to bring the trainees' basic typing and short-
hand skills up to a satisfactory level or a recommended
minimum, demonstrated skill of 50 wpm in typing and 80 wpm

in shorthand should be established as a prerequisite.

A class schedule for individuals who have full-time employment
probably should not exceed five hours of in-class instruction
per week and should be correspondingly extended to 64 weeks in
length (or approximately the equivalent of four semesters,. rather
than two semesters) with the understanding that some out~-of=-class
preparation also will be required. (This recommendation should
not be construed as indicating a preference for this type of
schedule over the ten hour per week schedule for 32 weeks which
is believed to be a satisfactory schedule for persons who do

not have full-time employment.)

Either some provision should be made for individual, supervised
study time in addition to the 320 clock hours of in=-class
instruction and skills practice or it should bte understood that
a normal amount of '"homework" will be required. (It is not
possible to recommend a uniform requirement for out-of-class
preparation but, based on the experience of this project, it
seems reasonable to suggest that a student with average ability
should expect to spend about one hour in outside preparation
for each hour spent in class.)

Closer integration of the instruction in the science and
mathematics areas with the secretarial skills areas can be
achieved through allowing the instructors adequate time for
advance planning and preparation of dictation and typing
exercises which are closely related to or directly taken from
the material to be studied in sequence in science and mathe-
matics. (This would be a more desirable and realistic
procedure to assure close integration of instruction rather
than anticipating that instructors can be given sufficient
time for planning and preparation of integrated imstructional
materials as the program progresses.)
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6.

8.

9.

10.

The emphasis of instruction in mathematics should not include
any attempt to develop actual manipulative ability in algebra,
trigonometry, or any other advanced mathematical processes

but should, rather, emphasize a purely qualitative understanding
of the various branches of mathematics and their importance

to scientific work and a practical study of the meaning and
significance of a broad range of mathematical nomenclature and
symbolism. Emphasis on fundamental arithmetic and accuracy

is also recommended.

The locally prepared pre and post tests should be given item
analysis and be revised accordingly to increase validily and
reliability. More specifically; a) the biology test should
be lengthened to include at least 20 relevant questions,

b) the mathematics test should be revised to include more
questions concerning understanding of mathematical nomenclature
and symbolism, and c) the five minute straight copy and the
five minute statistical copy typing tests should be revised to
include material more directly related to the curriculum

and selected at a higher level of difficulty.

The Cooperative Mechanics of Expressicn test should be replaced
by a similar test which has a higher ceiling and more
comparable alternate formse.

In addition to the DAT Spelling test, a comparable spelling
test with appropriate technical content and alternate forms
should be utilized to supplement the evaluation of spelling
improvemente.

A formula or procedure should be developed to represent the
simultaneous improvement in wpm and percentage error in typing
and shorthand transcription. The weighted wpm used to relate
dictation and transcription rate used in this study is an
example of such a formula.
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SUMMARY

The problem in this project was to determine whether or not
there are special skills and knowledge required of the secretary
working in a scientific setting and, if so, to determine whether
or not an instructional program specifically designed to meet the
specialized educational needs of scientific secretaries would, in
fact, pravide these skills and knowledge to persons with appropriate
ability and motivation. ‘The problem of determining criteria for
successful completion of such an instructional program also was
studied.

The following objectives were established for the project:

1. to determine the educational needs of those persons
working as scientific secretaries in relation to the
requirements of their employers;

2. to develop an instructional progrsm to meet the educational
needs of scientific secretaries;

3. to conduct a pilot training program to test the adequacy
of the instructional program, including a follow-up
evaluation of the trainees! on-the-job performance; and,

4. to determine the criteria and evaluative instruments for
predicting the success of persons to be trained for
employment as scientific secretariese

The educational needs of scientific secretaries were deter=-
mined through:

le a review of the related literature;

2. a survey of existing specialized secretarial training
programs; and,

3. observations, interviews, and a questionnaire study
involving secretaries, scientist supervisors, and
personnel managers in 118 science-related organizations
in 25 different states and the District of Columbia. The
crucial tasks performed by scientific secretaries, as
identified in this study, were used as the basis for
developing the objectives, content, methods, and materials
for the pilot training programe.
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Forty-six voluntary trainees for the pilot training program
were recruited and selected on the basis of characteristics of
adult students who would be likely to participate in future,
similar programs. A pilot training program consisting of 320
clock hours of in~class instruction and skills practice was
conducted over a period of 32 weeks frcm September 27, 1966,
through June 3, 1967. The pilot program was evaluated on the
basis of the trainees! improvement in knowledge and skills and
their on-the-job performance. The evaluative procedures included:

l. comparison of the trainees! performance on a battery of
pre and post tests;

2. teachers! evaluations of the trainees' achievement;
3. trainees' evaluations of the instructional program; and

4. trainees!'! work supervisors' evaluations of the instructional
program and the trainees! on-the~job performance
(conducted six months after completion of the pilot
training program).

Identification of criteria for the prediction of success in
the pilot training program was accomplished through comparisons
of the trainees' performance on the pre and post test battery,
teachers! evaluation of trainee achievement, and selected trainee
characteristics. The data gathered in the study were treated
according te accepted procedures for descriptive, comparative,
and predictive analyses and included the computation of rank orders,
percentages, correlation coefficients, significant differences,
multiple correlation, and multiple regression equations, as
appropriate to the research design.

Related literature in thi3 new area of secretarial education
was found to be limited but indicated a recognition of the need
for specialized training for secretaries working in scientific
settings and a lack of available educational programs for persons
seeking special training as scientific secretaries.

The observations, interviews, and questionnaire responses of
secretaries, scientist supervisors, and personnel managers in
science~-related organizations clearly indicated that certain
crucial tasks performed by scientific secretaries required special
training not generally included in current secretarial education
curricula. More specifically, the respondents indicated that
scientific secretaries have special educational needs for developing
knowledge and skills in:

l.. basic, general science;
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2. scientific and technical terminology;
3. mathematics;

4. technical typing (equations, symbols, and formulas);

i

5« technical shorthand.

The respondents also indicated a need for scientific secretaries
to develop a high degree of proficiency in the basic secretarial
skills and use of the English language.

Curriculum guides, including objectives, units ef instruction,
teaching methods, and instructional materials were developed in
the instructional areas of basic science, mathematics, secretarial
skills, and English. A schedule of ten hours per week of in-class
instruction and skills practice extending over a period of thirty-
two weeks was adopted for the pilot training program. Approximately
four and one-half hours of instruction per week were allocated to
the area of secretarial skills, three and one-half hours per week
to instruction in basic science, and one hour per week was allocated
to each of the mathematicu and English instructional areas. The
trainees were divided into two groups, based on their demonstrated
proficiency in typing and shorthand skills, for purposes of
facilitating group instructione.

The trainces were all women who had completed a minimum of a
high school education and possessed at least marketable secretarial
skills. Variations in the trainees! ages, years of secretarial
work experience, level of formal education, and type of employment
represented a reasonable cross section of adult women who might
seek specialized training as scientific secretaries, including

thirteen trainees who were currently employed in a scientific settinge

As a group, the trainees' possessed above-average general intelli-

gence in relation to the national population but were far below an

average college freshman class in scholastic achievement related to
mathematics and science.

In general, the trainees achieved significant improvement in
their knowledge and skills as a result of their experience in the
pilot training program. Sixteen of the twenty pre and post test
measures reached the .05 level of significant improvement. Out-
standing gains were achieved in rough draft typing, dictation-tran-
scription weighted wpm, mathematics symbols, and total science
scores. The teachers' evaluations of the trainees' achievement
according to groupings based on the top, middle, and bottom thirds
of the total group indicated that twenty-s=ven of the thirty-four
trainees who completed the program attained a level of achievement
clearly adequate for satisfactory to good performance as a
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scientific secretary. The remaining seven trainees achieved a
level of performance which seemed questionable in terms of satis-
factory performance as a scientific secretary, althiough these
trainees did improve their knowledge and skills and might well
function adequately as technical typists. The trainees'! evaluation
of the pilot training program showed generally satisfactory to
excellent ratings for teaching methods and relevancy of content in
all instructional areas. However, strong dissatisfaction was
expressed by the trainees with regard to their own previous back-
ground in science and mathematics and the lack of instructional
time in the area of mathematics. The trainees'’ work supervisors
who responded to the evaluation of the pilot program curriculum
objectives indicated a high degree of accord with the overall
objectives and they were most satisfied with the achievement of

the English curriculum objectives and least satisfied with the
mathematics curriculum objectives. The supervisors who responded
in the six-month follow-up evaluation of the pilot training program
were in general agreement that the trainees! had improved in their
overall on-the-job performance where observation of comparable

pre and post training performance was possible. Where comparable
observation wis not possible, the supervisors nevertheless indicated
that the training experience had enhanced the trainees!' employ-
ability and possibility for career advancement.

With admitted reservations concerning revision and validation
of the predictive instruments used, it was found that successful
completion of a training program similar to the one conducted in
( this study can be predicted with a high degree of accuracy. One
: six-variable multiple correlation with four levels of final achieve-
-3 ment resulted in a multiple correlation (R) of .86 with a standard
’ error of estimate (S.E.) of .604. Measures of secretarial knowledge
and skills proved to bz much better predictors than measures of
knowledge in science &nd mathematicse. Level of achievement measure
: by the DAT Spelling test aad verbal IQ as measured by the Wechsler
- Adult Intelligence Scale were fould to be two of the best pre=~
: dictors in terms of multiple correlation with final achievement levels.

nd

The main conclusions related te the research design were:

1. the special educational needs of scientific secretaries
can be identified;

‘3 2. a training program based on these special educational needs

' can be developed and conducted and does result in improved
knowledge, skills, and on-the-job performance on the part
of adult, women trainees of above-average intelligence;

3. it appears possible to predict accurately the degree of
success which adult women will achieve in such a specialized
training programe
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Anong the more significant implications for modification of
\ existing educational and business practices cited were:

1.

2.

3.

be

there is an increasing need for programs to train scientific
secretaries which is not being met by established
educational institutions;

an individual-study approach to providing in-service
training in science and mathematics for currently
employad scientific secretaries warrents consideration;

both private enterprise and governmental personnel systems
should develop job classifications for scientific
secretary positions;

eventually, top-ranked scientific secretaries may require
up to four ears of post-secondary school education.

; Specific recommendations for improvement in the selection and
& grouping of trainees, scheduling, integration of instruction,
: emphases in mathematics, and the refinement and validation of
predictive instruments also were formulated.
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APPENDIX A

Catalog Descriptions of Existing Technical Training Programs

Bryant & Stratton Business Institute, Buffalo, New York

Technical Secretary

"In an age of expanding technology and emphasis on science, a
demand exists for well-trained technical secretaries. The
Niagara Frontier, as well as other areas, offers countless oppor=-
tunities for the secretary who can use, understand and interpret
the terminology of the scientists or engineers in such fields as
electronics, chemistry, aerodynamics and nuclear physics."

Time = 50 weeks (program may be cut to 40 weeks if the student
has already completed two or more years of
shorthand and typewriting.)

Term One: hrs. week Term Two: hrs. week
Shorthand I 10 Shorthand II 10
Business English 5 Communications in Bus., 5
Secretarial Typewriting 10 Secretarial Typewriting 5
Nancy Taylor 5
Term Three: Term Four:
Dictation=Transcription 10 Shorthand=Transcription 10
Secretarial Typewriting 5 Secretarial Typewriting 5
Secretarial Mathematics 5 Office Practice 5
Secretarial Accounting 5 Secretarial Accounting 5

Term Five:

Technical Dictation-Trans. 10
Technical Typewriting 5
Science of Math and

Blueprint Reading 5
Report Writing 5

Technical Dictation and Terminology = terminology used in sev-

eral scientific areas is practiced for meaning, spelling, and
use, Typical dictation includes scientific reports, memos, and
letters.

Technical Typewriting = covers techniques required for correct

presentation of math symbols, equations, chemical formulas,
engineering graphs and schematics.
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Science of Mathematics and Blueprint Reading -~ covers the basic
ideas 37 algebra, trigonometry, analytic geometry, and calculus,
as well as the symbols used to express them. Defines concepts
such as number, abscissa, parabola, quantification, logarithms,
locus, and the basic priciples of engineering drafting.

Report Writing - covers the manual, the article, the report, the
proposal, technical advertising, the technical movie, and writing
an original report.

Central City Business Institute, Syracuse, New York
Engineering Secretary (48 wks.)

Term One: hrs. week Term Two: hrs. week
Modern Communications 5 Modern Communications 5
Secretarial Accounting. 5 Secretarial Accounting 5
Introd. to Engineering 5 Engineering Mathematics 5
Shorthand Theory 5 Shorthand Theory 10
Typing Technique 5 Typing Technique 5
Term Three: Term Four:
Modern Communications 5 Modern Communications 5
Engineering Laboratory 5 Business Psychology 5
Dictation-Transcription 15 Engineering Laboratory II 15
Typing Technique 5 Dictation=Transcription 15
Nancy Taylor 3

Engineering Laboratory I and II - deal with actual problems which
call for advanced knowledge of centering and tabulation techniques;
the typing of engineering reports and other technical material
containing mathematical equations on specially designed IBM
typewriters; and dictation of letters and other material pertain-
ing to the engineering profession.

Engineering Mathematics -~ includes mathematical signs, symbols,
graphs, and use of mean, median and mode; reading of FHA and VA
specifications, blueprints, palns, architects' renderings; use

of the slide rule for multiplication, division, square roots and
cube roots; a review of algebraic terms, equations and expressions;
a review of 50 facts in geometry; finding the area of various
geometric figures; and trigonometry and the use of sin., cos.,

and tan.

Colby Junior College, New London, New Hampshire
Technical Secretary (two years)
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Year One: sem. hrse. Year Two: sem. hrs.
Communications 6 English electives 6
General Chemistry 8 Physics 4
Shorthand 3 Accounting 3
Dictation-Transcription 3 Secretarial Procedures 6
Typewriting 6 Technical Dictation 6
Electives 6 Electives 6
Physical Education 2 Physical Education 2

Technical Dictation - terminology in the fields of science and
technology are introduced in this course. Through dictation and
transcription of subject matter related tc chemistry and physics,
the student develops the accuracy, speed, and vocabulary that
enables her to meet the stenographic requirements of technical
organizations.

Candidates for this curriculum at Colby Junior College must present
at least one year of a laboratory science and three years of
mathematics in their secondary school work.

Grace Ball Secretarial College, San Francisco
Flectronics Technical Secretary (one year)

Term One: Units Term Two: Units
Shorthand 5 Dictation-Transcription 5
Typing 2 Typing 4
Accounting 3 Accounting 1
Word Study - L Payroll 1
Filing 2 Word Study 1
lath. Review 1 Business Dictation 5
Office Machines 2

Term Three: Term Four:

English 3 Economics 3
Business Dictation 5 Survey 3
Typing 2 Business Dictation 5
Secretarial Studies 4 Business Correspondence 2
Office Practice 1 New Dictation 1
New Dictation 1 Duplicating Processes 1
Term Five:

Manuscript Typing 3 Survey 3
Data Processing 2 Charm 1
Electronics Dictation 5
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Survey - covers the fundamentals of the electronics and scientific
fields with concentration on such specifics as:

terminology, sym-

bols, equations, special office forms, charts, graphs, basic blue-
print reading, departmental budget preparation and special reports.

Manuscripts - practice in setting up, proofreading, rough drafts,
and final copies of manuscripts and reports as they will be

encountered in office work.

Keystone Junior College, La Plume, Pennsylvania

Technical Secretary (4 sem.)

First Semester:

Personal Finance

Engineering Drawing

English
Mathematics
Shorthand

Typing
Third Semester:

Blueprint Reading
Physics

Shorthand

Typing

Office Machines
Economics
Elective

Crs.

NDWWWh W

WWHEN W

Second Semester

English
Mathematics
Shorthand
Typing
Electives

Fourth S.mester:

Cffice Management
Speech
Communications
Physics
Engineering Trans.

Point Park Junior College, Pittsburgh, Penn.

Engineering Secretary ( 4 trimester)

First Trimester: hrs. week

English Composition

General Science
Mathematics

Slide Rule
Shorthand
Typewriting
Physical Education

== WWwWwWw

Second Trimester:

English Composition

Shorthand (eng.)
Typewriting

Engineering Drawing

Electives

Crs.

AN WWW

WPLwWLWwWw

hrs. week




Third Trimester: Fourth Trimester:
Business Communications 3 Literature
Psychology 3 Shorthand {eng.)
Shorthand (eng.) 3 Transcription (eng.)
Typewriting 5 Secretarial Duties
Transcription (eng.) 5 Elective

Accounting 3

Engineering Drawing - Interpretation of drawings and symbols;
American standard drafting room practices. Course includes a
general survey of the functions and capabilities of various
shop machines, such as the lathe, mill, shaper, planer, drill
press, surface and cutter grinder.

Engineering Dictation - Development of technical vocabulary and
shorthand for mechanical, electrical, and electronic engineering.

Engineering Transcription - includes introduction to technical
report styles.

"The Engineering Secretarial Major is a professional program designed
to prepare young men and women to understand engineering and
scientific terminology, to take dictation at high speeds, and to
perform basic laboratory work."

Broome Technical Community College, Binghamton, New York
Engineering Secretary

" Term One: Term Four:
English 3 Chemistry 4
Psychology 3 Technical Shorthand 3
Mathematics 3 Sociology 3
Typing 2 Payroll Accounting 3
Shorthand 3 Engineering Drawing 1
Accounting 3 Personnel Administration 3
Term Two: Term Five:
English 3 Effective Speaking 3
Physics 3 Data Processing 3
Typewriting 2 Technical Shorthand 3
Shorthand 3 Business Law 3
Business Math. 3 Shop 2
Accounting 3 Office Practice 3
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Term Three: Term Six:

English 3 Economics 3
Physics 3 Business English 3
Typewriting 3 Shorthand 3
Shorthand 3 Office Practice 4
Transcription 3 Business Law 3
Accounting 3 Industrial Organization

and Management 3

Physics - Heat and sound; mechanics; electricity; light; modern
physicse.

Chemistry - for non-technical students, explaining basic laws,

principles, and theories. Topics include structure of matter,

chemical behavior, states of matter, solutions, and elements of
organic chemistry. The laboratory experiments are illustrated

by the instructor rather than practice by the student. '

Techn.cal Shorthand - Emphasis on increasing technical vocabulary.
Dictation and transcription of technical material from the fields
of scientific research and engineering. Dictation at 70 to 90 wpm.

Engineering Drawing - A basic drafting course specifically designed
for business students.

Shop - Observation and discussion of the machines and materials
used in industry to produce machines, appliances, containers.
Practice in processing metals, leading to acquaintance with
technical and shop terms and a knowledge of what is done in
machine shops.

Cerritos College, Norwalk, California
Technical Secretary

First Semester: Second Semester:

. Business Communications 3 Business Communications 3
Intermediate Typing 3 Personal Finance 3
Intermediate Shorthand 4 Intermediate Typing 3
Personnel Relations 3 Managerial Office Systems 2

Intermediate Shorthand 4
Third Semester: Filing : 1
Health Education 2 Fourth Semester:
Advanced Typing 3
Advanced Shorthand 3 American History 3
Technical Secretary 4 American Institutions 3

A-6
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Fourth Semester (cont.):

Office Machines 2
Technical Secrctary 4

Technical Secretary - Development of technical shorthand vocabulary;
training in spelling, pronunciation and definitions of technical
vocabulary, including emphasis on the airplane industry, missiles,
electronics, petroleum, nuclear physics and chemistry, data
processing, engineering, mathematics, and science. Second

semester will include instruction in technical typing, including
typewriting of engineering symbols, mathematical signs and rough
drafts, with particular emphasis on handbooks of a specialized

niture. Special training is given in technical secretarial and
office procedures.




APPENDIX B

Confidential Questionnaire for Secretaries

General Information

Employing Organization Name

Address

Principal Product Scientific Field

Check Type: Government Industry Education

Is this organization involved in Research? If yes,
Applied Basi.c

Approximate number of employees

(total company) (your department)
Approximate number of secretaries

(total company) (your department)
Title of your present position
Starting Date

Do you Lave a GS rating ? If yes, what is it ?

Are you in a stenographic pool ? Number of secretaries in
your office _

Sex: F M Age: (circle one) Below 20, 20-24, 25-29,
30-39, over 40

Marital status: Single Married Divorced Widowed

If married, what is occupation of spouse?

Educational status of spouse: {circle highest)High School 9 10 11 12
College 1 2 34 56 78
Title(s) of your supervisor(s)

What percent of time does your immediate supervisor(s) spend in the

Research Lab % Teaching 7% Administration o

(Other) %o o %o

B-1
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Your Previous Work Experience (List Most Recent Job First)

Title or Date Monthly| Part or
Title of Firm Type of Work | From| To Pay Full Time

Educational Background

Circle Highest Area of Nawle of Degree,
Type of School Egmpleted Emphasis|Diploma, Certificate]

igh Schocl Grade 9 10 11 12
Post H.S. Night School|Years 1 2 3 &

n-the=Job Training Weeks 1 4 8 Other
Business College Mos. 1 6 12 18 24
Vocational Cnllege Years 1 2 3 4
Junior College Years 1 2
University or College (Years 1 2 3 4

raduate School Years 1 2 3 &4

ther Years 1 2 3 4

ther

What specific courses taken in high school or elsewhere have
been most helpful in your present position?
Name of Course Type of School

What other courses do you wish you had taken?

What specific courses in science and mathematics have you had?

B-2




Did you enjoy these math and science courses?

Through what method did you obtain your present position? Check (v*)

Promotion within organization Relative Employment Agency

School Placement Office Newspaper ad Referral (by whom)

Other

What specifically made you interested in applying for the
particular position you now have?




® ®© ®© o ®© e e e o o w.—“lwm Asuczmv wwmwz QQQVM
e o o o o o o ya3shs Buri1J umMo inok dn 38§
e e e e e e L) e L) e L) e mw.—“.mm %Hmcﬂvho Q@@M

(£)
(?)
(D)

[ ] L J L J L J L J L J [ ] L J L J [ ] L J L J L] L] L J L J L J L J L J .wCIIH-HIOHm

(A3109ds) 13yl
® e e e o o = o o o o 5pPI0291 JU31Ed YdDIEDG
© e =+ o « - g3yo9ads pue sidradsnuew 1ITp3
e o o o o o + fdodo TBOTUYDD] WOIJ pPEIIJOOIJ
e e o o o o o e333urad 10J JEIIOIEW daedOag
e e o o o o og3TINP [EBIOUBUTI A0 BUTIIUNODDY
e o « ejuaudinbas fevTuyose3l 103 suoriistinboy
e e e o o o o o o o 5333797 9uTInOI 3soduwon

(8)
(L)
(9)
(s)
7
()
(?)
(D)

[} [} [} [ ] [ ] [ ] [ ] [} [} [ ] [ ] [} [ ] [} ..—“.NU.-HHO.—“U .Hﬁhwcwm

(A310ads) a3y3lg
e e o e e o o 3ousapuodsaiiod uBraioj ajpueq

-ng Inok
031 onjep

w ON S94A S W A NARWUd
' e 83 0 Dlu|Rlm  [Z2|-i|o
3 ~ = 0j=2]|0]n ol i |o
o) =3 [T 1N [} < =]t
+ O « r|~|o|o ® [=] Ol
s VTR S < W PO 4| = h<
bR e 1B 4 I
—I*-I—n -!.o .
< 3 o | 313
5 0o x [ o|o
co-n 3 oo
~ 0 (o] [~
= =g ol E
- = o lO
-t 0 (N b=
< 0 Qo s et
O 109 o
e o
2OUa10g IOSTAIAd |Aduanbaayg

(i3eyM) @8enlBuey uldraioJ ® asp
e o o o o og31INP dUOYdI[O] SBUTINOI WIOFIAdJ

(7)
(€£)
(?)
(D)

[ ] ) L] [ ] ) L] [ ] L] L] [ ] L] [ ] ) L] [ ] .mco.-ﬁu—..mu.-ﬁc:ﬂgoo

Judue3eUR 90T13FJ0Q PUB [BOTISTH [BIdUdH

°d

°d

Vv

«A3070UTWIS] PUE 9DUSTOS JO d3pajmouy

10] poou pue ‘iostaiadns InoA 03 anjea ‘Adudanbaijz
a3edcTpul 03 uuwnjod ajetadaadde syl (1) HoO9Yd> IsSeIjd
*wioJjaad Aew nok sa13TATIO®R qol pPalsT] aIe MOTag




Rttt i Ak A

e ® ® & & & o e o * 38S9]1S0Y SSIAUISNG SP OV ANV

e o & o © o o o ® o o o o UmHﬂOHUQNOOH se 19y A._“v

e o o o o o o o o o o o o o 0.—.&00& YiIM 1do®'lU0) v
AOOMH ol OONHV O.HdOmw& YT 30v'Uu0) *11

(A3103ds) a3yap

(?)

nof iapun 37doad jo *oN) sadylo 3staaadng (1)

[ ] [ ] [ ] [ ] [ ] [ ] ® [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ucm&mmmamz wo‘cﬁmmo .m

(£31093ds) a3yaQ

()

* sy110dax ssai8oad pue spiodax 3d3foad dedy (1)

[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] P ) [ ] [ ] [ ] [ ] mw“oomm .Q

ON S2A S WHI NARACA
= 3 0 SVIR|= |2|=||T
39 rerh O30 |0 ol ]l I
=) clo|laje |<1=No)e
t O 0 == |O o |\
=0 Q=R 8 |8 n
b p ol [&]C [
“ 3 oo 313
s 0O x et ojo
oo 3 o |6
a (o] e oy
F A ol E]
- Y = |0
rt O (0N b
< 0 Q =gt
O R O =
c 8o

90UdTOg JI0STAIad Adusnbaig
-ns anok
01 anjye\

W

(A3193ds) a3yl

STeoTpoTasad OTJTIUSIOS JO UBTIABIAQIT]
* 23EpP OTJTIUSTOS Sutwodur AJISSe])

s971J utradaad pue jutadoaa dooay
*JOIB3SdI JUSIAND JO sOTTF doay
* * * * ¢ *31TF p3TIISse(d dody
* * * * 9717 d1ydeadoriqrq do9y

(0T)
(6)
(8)
(L)
(9)
(S)
7

B-5




13430

sd1al ssaulsng

e o o o o o o e o o s o] .“.Q.HMU .—.ﬂwﬂﬂo.H EO.HM .H.m.cﬁ Hw“me wc.cﬁ “90“ mah.“—... AHV
L] L] [ ] [ ] [ ] L] L] [ ] [ ] [ ] L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] .ww.cﬁp.cﬁ>.-ﬁpu< wﬁ.-ﬁgh.ﬁ

-o8ed aad s1 £dod> 31y31BI1S UO SICAIS JO °Ou o8eaaA® Inox (9)

o o o .zmz

st Adoo 3y8TEIIS UO PII'S gutd43 s8eisAe anox (§)

SI01TSTA UITM

s8urjiosau ug

e e A

33e1s I9Y3o YITM

(£310°ds) ad3Yyap (%)
L] [ ] [ ] [ ] [ ] [ ] [ ] L] ...WH..-HQ%H. wmw: Amv

e esjoquis OTJTIUSTOS YITA 193tamadLy asp (2)
es£ay aiqed3ueyoadjuT YiTm ao3tamadLy ssp (1)
DTIA3O9T°

1enueul) a931amadLy asp
ST1ITMS 18Ta©IDII9§

vaquwbuwmnw UyatM

S9TaEP3}9129S YITIM auoiVy
:quads sT awryl SurdIiom inok jo juddiad 1eyM (8)

ON s® S W3 NANWUC
e 8 0 SWRim |20
3 mrhOl3l0] @] P
o clo oo |gq =)
+ 0 0 =|~=|jolo |o|+]ol
=0 A=iRs I8 il
e el B ] [
<@ 3 o|® 313
s o = oo
o Jl= Y ¢ I = « o
Lo T (] (o} ~—f
= s 4 13
R R v) = o {0
t O O k)
<@ 0 Q e i T
O 1 g9 =
c 1t o

aoust1og xostaixad Aduanbalig

-ns anok
01 anieA

(£3102ds) 19ya0 (L)

esuorjeZzTUE310 paje(ai o031 sdral PIdTF 3MEW (9)
e e o o o o egUOT]1USAUOD I0 BINDOTTO0D PUSIIV (G)

sisatnbur o3 s3yoefoad o1Jriuatos‘urerdxy (g)

°d

v
°I11

R I R R Tah NP R AP T L S O

B-6




e «j0sTAIddns DUO UBY} SIoW WOIJ UOTIBIDIP 3el (Z)

e o o o o o yoy7amadAl e 303ITP UOTIBIDIP el (1)

*SOTITATIOV ¥ STTINS uoTIdIIOSUBA] puU®B UOTIEIDIQ

ON s94 S WJI NARWJC
= 3 0 = | == S
3 O30 O] &
= (ol [ [= N L] < =N =
+ 0 0 =|—=lo]o |o|=]Oj—
o= 0 al=nis s ]
e O Wit et
W OMm | e 1o
< 3 oo 313
£ o % = o |0
o oo 3 R[]
s O O ]
- g w1 E
- = o |0
t O o=
< 0 QA 23 [us
O B Q@ b o
c 1 o

soua1og Iostaxad Aduanbaijg
-ns anok
01 SnjeA

e egydiaosaad

(£3122ds) I3yap

« s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>