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ABSTRACT

Vyas, Premila H. Criteria Identified by American Professors
for Selecting Participants for the Polytechnic Institute
Program in India. Unpublished doctoral dissertation,
University of Houston, June, 1967.

This study was concerned with the establishment of
criteria for selecting polytechnic institute participants in
India. A questionnaire, based on the opinion of American pro-
fessors, was devised to test six major categories: educational
qualifications; experience background; academic background; age;
professional status; and general characteristics. In addition,
characteristics of American students preferred by the American
professors were identified.

Means, standard deviations, coefficient correlations,
and t-tests were used to analyze responses on the rating
scales of Indian participants and preferred student character-
istics.

The results indicate that diploma or degree holders,
technicians, B.Sc. and M.Sc. with less than two years of teach-
ing or industrial experience, and teachers with scientific or
mathematical backgrounds should be admitted in the institute
program. Participants should represent the entire range of the
profession, be highly recommended by their principals, and be
screened to ascertain their leadership qualities as well as

personality characteristics.
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CHAPTER 1

THE PROBLEM AND A PREVIEW OF THE STUDY

I. INTRODUCTION

Background for the Study

The Ministry of Education recognizes that

the critical gap between the engineer and the

laborer must be closed. USAID/Education Division

believes that there is a deficiency here which

is reaching increasingly critical proportions as

USAID's stimulus to the nation's industry is

creating a huge demand for 'middle manpower'

skills. The Planning Commission and Ministry

of Education wisely moved toward establishing a

polytechnic system to fill that void.l

This generalization from a recent report of the United
States Agency for International Development (USAID) pointed
out the importance of establishing polytechnic schools as USAID
continued to assist in the development of India's economy. The
same report mentioned the fact that the Indian Government had
a desire to exchange new ideas between Indian and American
educators at the secondary and higher levels.?

The summer institute program is one of several programs
jointly sponsored by the USAID and appropriate agencies of the
Government of India. Such programs offer an opportunity for

American and Indian teachers and professors to exchange their

1k. L. Khetarpal, Education Division Report 1952-1965,
U. S. Agency for International Development, Education Division,
New Delhi, December 31, 1965, p. 6.

21bid., p. 7.




views and to discuss their professional problems.

In recent years several academic programs have been
initiated by the USAID in India to improve the standards of
teaching, examination and research at the secondary, college,
and university levels. One of these academic programs is the
Summer Science Institute for teachers in science, mathematics,

engineering and technology.

Summer Science Institute Program

These summer institutes are for science teachers in
secondary schools and professors in universities, colleges,
polytechnic institutes, and engineering colleges. Courses are
offered for science teachers and professors in physics empha~
sizing the Physical Science Study Curriculum (PSSC) approach,
chemistry stressing "CHEM STUDY", mathematics introducing the
new approach in algebra and geometry, and biology emphasizing
Biology Science Curriculum Studies (BSCS) material. Courses
are also offered at higher educational levels in civil, mech-
anical, electrical and production engineering.3

The Summer Science Institutes started with four
institutes for secondary science teachers in 1963 in collabora-
tion with Ministry of Education of the Indian Government,
University Grant Commission, and the United States Agency for

International Development. The program was such a success that

31bid., p. 24.



in addition, these agencies planned to impart new methods to
1,500 engineers and polytechnic faculty members from all over
India through summer school programs in 1964 and 1965. The
number of institutes grew to forty-four in 1964 and to ninety-
four in 1965.4

The American Reporter recently further supported that

there is a need for a number of increasing services of the
science institute program. For instance, there were forty-
three institutes for secondary school teachers in physics,
chemistry, mathematics, and biology, thirty-five institutes
for university and college teachers in the same subjects, eight
institutes for teachers in polytechnics, and twelve for teach-
ers in engineering colleges.5 A further expansion of the

program is visualized in subsequent years.

Polytechnic Summer Institute Program

A preliminary survey by Dean A. Ray Sims, College of
Technology, University of Houston, revealed that the summer
institute program would probably produce a greater immediate
economic return if the new ideas and methods could be learned
by the presently employed faculty and put in operation in
their own institutions. The survey also indicated the need

for improving teaching methods in polytechnic education and

41pid., pp. 19, 23-24.
Samerican Reporter, (Delhi) August, 1966, p. 5.




recommended that informal seminars, discussion groups, and
industrial field tours be used. These methods were mostly
unique to polytechnic programs in India.6

As a direct result of Dean Sims' survey, four summer
polytechnic institute centers were established in 1964 at
Ahmedabad, Chandigarh, Jadavpur, and Madras. Four American
professors were assigned to each center to teach courses in
civil, electrical, mechanical, and industrial engineering.
Sixty teachers from polytechnic schools in India were assigned
to each center to study with the American professors.

This polytechnic institute program was such a success
that in 1966 four more centers were added at Allahabad,
Gauhati, Banglore and Patna. One additional American profes-
sor was assigned to each location, and a new subject, drafting

and design, was introduced.”’
II. DEFINITION OF TERMS

Karnes M. Rays pointed out two significant changes
which have occurred in the definition of technical education.

It has been broadened in its meaning to encompass programs

6éA. R. Sims, Dean College of Technology, University of
Houston and Polytechnic Consultant, USAID, Polytechnic Educa-
tion in India, "Polytechnic Education in India--A Critical
Evaluation," prepared for Professor Humayun Kabir, Ministry
of Scientific Research and Cultural Affairs, August 28, 1963.

7pmerican Reporter, loc. cit.




designed to prepare technicians and semiprofessional personnel
in many fields in addition to those that are related to engi-
neering. There is now more general acceptance of the view
that technical education belongs at the post-high school level,
from the standpoints both of age and maturity of the student
and of the difficulty and complexity of the subject matter.
However, whether technical education should be considered an
integral phase of higher education remains a major issue.8
Technical education in India includes all levels of
preparation for mechanical arts, such as civil, electrical and
mechanical engineering.9 As indicated in Figure 1, it includes
courses for post-graduates aiming toward research, for under-
graduates leading to a bachelor's degree in engineering, for
diploma seekers in junior technical school, and for appren-

10

tices in secondary schools. The restricted concept of tech-

nical education associated with technician training in the

United States of America is unknown in India.ll

8karnes M. Rays, "Technical Education," Review of
Educational Research, American Educational Research Associa-
tion, October 1962, (Vol. XXXII, No. 4), Chapter VII.

9Donald G. Lux, "Technical Education in India," Compar-
ative Education Review, February 1964, pp. 301-306.

lOA Study of the Educational System of India and Guide
to the Academic Placement from India in United States Educa-
tional Institutions, World Education Series, A service of the
Committee on Foreign Students of the American Association of
Collegiate Registrars and Admissions Offices, 1964, pp. 27-28.

1ponald G. Lux, loc. cit.



STRUCTURE OF TECHNICAL EDUCATION IN INDIA*

INDUSTRY
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*¥Chart is taken from L. S. Chandrakant, Joint Educational Advisor, Ministry of Educa-
tion, Fourth Five-Year Plan of Technical Education, ADraft Report, November 1965, p. 1l1ll.
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Existing technical schools in India prepare students to
enter into engineering programs only. In atypical curriculum,
students have to take mechanical, electrical, and/or civil
engineering theory.l2 The highest type of technical education
in India is found in the engineering colleges, technological
institutes, and universities.l3

The polytechnic institutions in India conduct diploma
courses mainly in civil, electrical and mechanical engineer-
ing.14 The main difference between polytechnic schools, in-
stitutes, and engineering colleges is in the level of diffi-
culty of the courses, not in the application of knowledge.
Courses in polytechnic institutions lead students to diploma
or associate degrees, and the courses in engineering schools
lead students to a bachelor's degree in engineering.15

In 1960, the All India Council for Technical Education
recommended that the first degree courses in engineering and

technology be reorganized on a five-year pattern. This

recommendation was the result of the reorganization of

12}, s. chandrakant, Technical Education in India Today,
Ministry of Scientific Research and Cultural Affairs, Govern-
ment of India, January 1963, p. 10.

131bid., pp. 27-28.
141, s. Chandrakant, loc. cit.
154. E. Mccallick, W. H. Willson, "Final Report Septem-

ber 30, 1965," Summer Institute Program for Polytechnic
Faculties, India, 1965, pp. 1-2.




secondary education in India.l® 1t has been accepted by most
of the universities and many of the technical institutions in
India. Prior to this the first degree courses in engineering
and technology required four years.

There are several well established engineering colleges
in the country that have a long record of useful service in
the course of technical education. These colleges are also
active centers of post-graduate engineering education and re-
search though on a limited scale as compared to the institutes

of technology.l7

Bachelor of Engineering. Bachelor of Engineering and

Bachelor of Technology degrees are awarded by engineering col-
leges and require five years of study beyond the preuniversity
or high secondary level. For admission to an engineering col-
lege, the student has to pass a higher secondary examination

with science, technical subjects, or its equivalent.18

Bachelor of Science. The Bachelor of Science degree is

awarded by a science college or university. To gain admittance

16"All India Council for Technical Education," Model
Syllabus Five Year Integrated Course for First Degree or or
Equ1valent Award 1n Civil, Electrical and Mechanical Englneer-
ing, Ministry of Scientific Research and Cultural Affairs, p. i.

17, S. Chandrakant, Joint Educational Adviser, Ministry
of Education, Fourth Five-Year Plan of Technical Education, A
Draft Report, New Delhi, November, 1963, p. 68.

18world Survey of Education, India, 1966, p. 608.




to a college or university a student must have a secondary
school certificate (SSC) and pass a college entrance test.
Furthermore, the student is required to pass two other
examinations: the intermediate science examination after two
years, and an examination for the degree of Bachelor of Science
after another two years. The student graduates with a Bache-

lor of Science degree after completing the four-year coursed?

Diploma in Engineering. Diplomas in civil, mechanical,

electrical, communication engineering, and metallurgy are
awarded mainly at polytechnic institutions which are usually
non-affiliated institutions or at the Government Technical
Institutes. Students are admitted in this course after an
S.S.C. examination and are passed with English, physics, chem-
istry and mathematics or its equivalent. These students
graduate with a diploma in engineering after completing three
years.20

The main drawback in polytechnic diploma courses in
India is that the courses are in the broad fields of civil,

mechanical and electrical engineering. These courses are not

geared to specialization in any field of professional

19Handbook of Gujarat University, "Degree of the
Bachelor of Science," (B.Sc) p. 473.

20"Diploma Courses in Civil, Mechanical, Electrical,
and Electrical Communication Engineering and Metallurgy,"
Board of Technical Examinations, Maharshtra State.
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engineering work or in industry.zl

Associate Membership Certificate. This is a special

professional certificate awarded by the Institute of Engineers
in India. A person is eligible if he is at least eighteen
years of age and has practical experience in the engineering
field. He can be qualified as a pupil, apprentice or assist-
ant under a corporate member of the institutionor if he is being
trained in a recognized engineering institution, or is obtain-

ing training and experience in a manner approved by the council.

Certificate of Graduateship. A person holding a diploma

in engineering may, after practical experience, take the state
examination which is conducted by the Institute of Engineers
(India). Upon passing the state examination, a certificate of
graduateship is issued. This certificate is important profes-
sionally and has value in the engineering field, but it does
not improve the position of the holder as far as university

standing is concerned. 22

Technologist. A technologist is a person who holds a

degree such as a Bachelor of Engineering or a Bachelor of

21y, s. Chandrakant, Joint Educational Adviser, Ministry
of Education, "Fourth Five-Year Plan of Technical Education,"
A Draft Report, (New Delhi) November 1965, p. 78.

22"The Institution of Engineers (India)," Rules and
Syllabuses of Studentship and Associate Membership Examinations,
S. Gokhale Road, culcutra 20, November 1962, pp. 1, 3.
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Science. As a technologist, his main responsibility is to

apply scientific knowledge and method in the industrial field.

Technician. A technician is a person who holds a

diploma in civil, mechanical, electrical or industrial areas.
He is qualified from technical or polytechnic schools. He has
practical training to work under the general direction of a

technologist.

Craftsman. A craftsman is a skilled person or an
apprentice in a trade. He applies his skill on the "shop

floor”.23

Polytechnic Graduate. A polytechnic graduate, called

an engineering technician, differs from an engineer, a science
graduate or a craftsman in knowledge and skill. The engineers
and scientists are highly academically oriented. They use
their knowledge in high level design and research. Their job
is to guide the technicians. A polytechnic graduate is a
highly specialized technician who uses technical skills in
support of engineering activities. He serves in industry in
the field of applications.24 His usual activities are sales,

design, estimating, supervising, training and installing. He

23L. S. Chandrakant, Technical Education in India Today,
Ministry of Scientific Research and Cultural Affairs, Govern-
ment of India, January 1963, p. 8.

24McCallick and Willson, op. cit., pp. 1-2.
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works with engineers and architects or as a factory

representative.25
III. PURPOSE OF THE STUDY

One of the requirements for the success of a change
program of this type lies in the recruitment of participants
who would benefit most from the institute program as indicated
by increased effectiveness in their own teaching and their
ability to influence fellow teachers to change. Deshpande
suggested that previous training, experience, capabilities,
maturity, and subject matter background of the participants
be considered in selections for this kind of summer institute
program.26

Actually, the basic criteria established for the
selection of the participants in the 1964, 1965, and 1966
polytechnic institute program were that participants should
have a B.S. degree in engineering, two years of teaching expe-
rience in a polytechnic school, and an interest toward making

a career in the field of polytechnic education.2’? But the

25yilliam H. Willson, "A Summary Report on the Summer
Polytechnic Program at Central Polytechnic Chandigarh, Punjab,"
Final Report, Summer Institute for Polytechnic Faculties, Col-
lege of Technology, University of Houston, 1964, p. 5.

26g, p. Deshpande, "The Role of University Grant Commis-
sion in the Summer Science Institute," Participant Journal,
Indian American Technical Cooperation Program, July 1966, p. 15,

27summer Schools 1966 for Polytechnic Teachers, Associa-
tion of Principal of Technical Institutes, June 1966, p. 3.
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evidence indicates that these criteria were not strictly
adhered to in all programs.28

Nady, Chief Engineering Advisor for USAID Polytechnic
Programs in India, indicates in his summary of 1966 that there
was a variation of experience backgrounds and educational
qualifications of participants. He reported that the distri-
bution of participants in the 1966 institute by teaching expe-
rience was closely related to their professional degree and
teaching status. Fifty-two per cent of the group were lec-
turers. Bachelor degree holders amounted to fifty-five per
cent. Nady observed that these percenteages were far greater
than the corresponding percentages in the total faculty of
polytechnic institutes in India. Almost thirty per cent of
the participants had five to ten years of teaching experience.
By inference, sixty per cent of the participants varied in
teaching experience from less than five and from more than
eleven years. The report emphasized that the younger, less
experienced teacher should be selected particularly in the
light of the sequential program proposed from 1967 forward.2?

The summer polytechnic institute report of 1964 also

indicated that participants with different educational

28Phillips H. Hanney, Technical Advisor, Delhi, to the
writer, November 18, 1966.

29R. M. Nady, "Report on Summary of Indian Coordinators,"
Reports 1966 Polytechnic Teachers Summer Institutes, November
1966, pp. 2-3.
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backgrounds and experiences affected the success of the program.

...Ten to fifteen per cent of the partici-
pants had an unsatisfactory scientific or tech-
nical background. Approximately the same per-
centage had bachelor or master degrees. These
two groups were at the opposite ends of the
science background distribution curve. This
unbalance, although not serious, could be cor-
rected by planning well in advance the program
to be offered and the selection of the institu-
tion which would host the program. Applicants
for admission could be more closely screened, and
well balanc8d, accelerated curriculum could be
finalized.3

Willson further observed and reported that a careful

selection of participants would encourage better balance in

the educational background. However, he pointed out that this

does not signify that all participants should be highly quali-

fied.

But he suggested that they should have equal experience,

educational background, and must be polytechnic oriented.3l

The 1965 final report adds further support to these

opinions. The report especially indicates that polytechnic

institutes should employ a faculty which accepts the goals of

the institution.

.+ .Summer programs should be assigned to
institutes that employ a faculty that is tech-
nically oriented. Polytechnics that are

30william H. Willson, "A Summary Report on the Summer

Polytechnic Program at Central Polytechnic Chandigarh, Puhjab,"
Summer Polytechnic Report, 1964, p. 5.

3lwilliam H. willson, "A Summary Report on the Summer

Polytechnic Program in Mechanical Engineering Technology,"
Summer Polytechnic Report, 1964, p. 1.




integrated with engineering schools offering
degree programs or technical institutes offer-
ing trade level courses tend to dampen the
morale of the participant.32

Fowler emphasized the fact that there were seven diploma

holders and twelve degree holders at the center in Ahemedabad.

Participants' teaching assignments ranged through several areas

such as applied mechanics, hydraulics, and economics; therefore

the backgrounds of participants varied widely. Fowler also
observed that due to variation of background participants
responded with varying degrees of enthusiasm to the subject
matter. He suggested that:

.+.Participants should be more carefully

screened to assure that everyone has §§e back-

ground to participate in the program.

Evidence from the reports of American professors
indicates that participants with different educational back-
grounds and experiences affected the success of the program.
For instance, some participants were well grounded in theory
but lacked the necessary skills and experience to function

effectively in a laboratory setting. 1Indications are that

inadequacy of technical background, unfamiliarity with lab-

oratory methods, and involuntary selection of the participants

324, E. McCallick and W. H. Willson, "Final Report,
September 30, 1965," Summer Institute Programs for Polytech-
nic Faculty--India, 1965, pp. 7-8.

33Edgar T. Fowler, "Final Report Civil Engineering

Technology, L. D. College of Engineering, Ahemedabad, Gujarat,"

USAID Summer Science Institute for Polytechnic Faculties,
India 1966, pp. 2-3.
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add further difficulty in achieving the objectives of the
program. Thus, there seems to be a need to establish criteria
by which applicants for the polytechnic institute program can

be screened.
I1V. STATEMENT OF THE PROBLEM

An attempt will be made in this study to identify
criteria for the selection of Indian participants to attend
future polytechnic summer institutes. Due to cultural, insti-
tutional, and distance factors between U.S.A. and India, iden-
tification will be confined to only one of several sources of
criteria. This source will be the opinions of those American
professors who have taught in the polytechnic summer insti-

tute program in India.
V. OUTLINE OF THE PROCEDURE FOR THE STUDY

The tentative criteria were established for the
selection of participants in the polytechnic summer institute
program by analyzing the individual reports of American pro-
fessors who had taught in the institutes in India.

An investigation was made to find out if any other
points which might be helpful in the selection of effective
participants had been omitted. An examination was made of the
literature related to the problem establishing criteria for

selection of participants for all types of summer institutes,
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studies of teacher characteristics were reviewed, and the role
of teachers as change agents was examined.

In an attempt to adjust for variations in education and
experience among the American professors whose opinions were
sought, a personal inventory was devised. In addition, a
checklist was attached to the inventory in order to identify
the characteristics of an ideal American student as viewed by
each of the American professors. This information was needed
to evaluate responses made by American professors about their
institute students who were from a sharply contrasting culture.
(See Appendix A)

The American professors questioned in this study were
selected because of their participation experience in one or
more of the 1964, 1965 or 1966 polytechnic institute programs.
They were widely dispersed geographically, and they represented
many different kinds of educational institutions.

A pilot study to test the instrument was made using
University of Houston professors who had worked in the Indian
institutes. Each was asked to respond to the items on the
questionnaire and to make suggestions for improvement.

The instrument in its final form was sent to every
American professor who had taught in the polytechnic summer
institutes in India. Their responses were analyzed by com-
puter to identify the criteria which were most pertinent to

selection of institute participants.
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VI. SCOPE AND LIMITATION OF THE STUDY

The importance of this study has been established from
reports submitted by American professors following the eight-
week polytechnic institutes in 1964, 1965 and 1966. Identifi-
cation of criteria for selection of participants for future
institutes was limited to one source. Only American profes-
sors who had been to India to teach in the polytechnic summer
institutes were surveyed. Other sources, such as the partici-
pants, results of previous institutes, reports from related
institutes, and opinion of the experts were excluded due to
unavailability of data because of the distance factor between
the U.S.A. and India. Since the polytechnic summer institute
program commenced only in the summer of 1964 in India, limited
statistical evidence was available for the selection of par-
ticipants.

As this study was done in the United States, it was
impossible for the writer to interview the polytechnic prin-
cipals. Their viewpoints and opinions about the participants
and the program as a whole would have added another dimension
to the study.

The literature is limited regarding any kind of selec-
tion of participants for institute programs in India as well
as in the United States. This is rather surprising in view of

the large number of summer institutes operated in America.
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Finally, there was a limitation on available resources
pertaining to the Indian technical system. Information was
scarce because India has limited technological and scientific
manpower and resources for optimum achievement in the field of

educational development and economic progress.
VII. IMPORTANCE OF THIS STUDY

This study is important for several reasons. One reason
is the Indian Summer Institutes activity represents a new ap-
proach to technical assistance in the process of transferring
technical and scientific knowledge and methodology from one
culture to another. The entire approach to technical assist-
ance in India and other countries will require careful selec-
tion of participants if the future programs are not to become
prototyped.

A second point is that no research could be located
which analyzed the criteria of selection related to partici-
pants in the polytechnic summer program.

A third reason this study is important is that the
Summer Science Institute program is developing rapidly; con-
sequently, it is important to establish objective selection
criteria to assure the future success of the institute program.
This study is an initial step in that direction.

Fourth, the interflow of technical and scientific

knowledge among nations and particularly the intraflow of this
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knowledge in underdeveloped nations is required in a world
being rapidly changed by forces related to population growth,
expectations of huge masses of people, and technological
advances.

Participants are one of the important components of
any inservice program. A carefully selected participant will
generate technical know-how and exchange ideas rapidly in a
fast moving technological field. It is important that the
combined effort of the United States and India in furthering
technical knowledge will cement the good relationship between

the two countries.
VIII. POSSIBLE USES OF THIS STUDY

The established criteria could be applicable to other
Asian countries even though this study was limited to the
selection of Indian participants. For example, the established
criteria might be applicable in a country such as Pakistan.
No study has been done regarding selection of the participants
for a Summer Science Institute or a Polytechnic Institute; so
the criteria identified by this study will be helpful to others
who wish to further refine them.

This study will give future guidance to APTI to make
use of additional techniques other than written applications
for the selection of the participants in the future polytech-

nic institute program. Heretofore, the APTI has used only the
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written application procedure.

It is hoped that this study will be used to analyze in
detail the characteristic of the participants to be sought
according to the Indian coordinators' point of view for the
future polytechnic program. It is also hoped that the estab-
lished criteria will be used experimentally by the APTI.

IX. SUMMARY

In Chapter II a brief review of literature related to
selection of participants is presented. Chpater III describes
the methods and materials used in this study. Chapter IV
presents the data for the identification of the established
criteria. And Chapter V discusses the findings of the study
and draws conclusions.

This is a study to identify criteria for the selection
of the future participants for the polytechnic institute pro-
gram in India. Its importance has been identified by American
professors who have worked in the program in India and who
provide the only source of data used in this investigation to

establish criteria.



CHAPTER 11

REVIEW OF LITERATURE AND RELATED RESEARCH

I. INTRODUCTION

This chapter will present the relevant findings of
others in the selection of personnel regarding teachers and
their characteristics which are related to success in teach-
ing. This chapter will also focus on the methods used to
determine criteria for the selection of participants for spe-
cific purposes. An attempt will be made to identify the
variables others have found in their efforts to establish

criteria for selecting personnel.

II. SELECTING PERSONNEL--AN OVERVIEW

The Problem of Establishing Criteria for Institute Participants

The primary goal of this study is to identify those
qualities most needed by Indian teachers to insure the suc-
cess of the polytechnic summer institute program. There are
numerous problems in establishing criteria for selecting in-
stitute participants and in predicting future success of change
programs of this type. These problems arise from the wide
variation in experience and education among Indian polytech=-
nic teachers, from intra- and inter-cultural understanding and

motivation, and from the limitations associated with the use
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of rating scales.

The major problem of establishing criteria for institute
participants is due to the variety of educational backgrounds
and experience of Indian teachers. This has been indicated in

the 1964, 1965, and 1966 reports.l’®2’>

Further, this problem
becomes more complex when an attempt is made to relate these
tentative criteria to the objectives of the program and,
eventually, to selection of participants for future institutes.
Goldine C. Gleser suggests that it will be beneficial
to a program to obtain groups of individuals whose average
probability of success is higher than that of other typical
applicants.4 Further, J. Lee Cronbach and Gleser indicate
that it will be helpful to the studies if they are selected
and best fitted for the type of instruction in the program,
have the greatest probability of success, and contribute the

most.5 Therefore, an institute participant should have a

higher probability of success than other applicants. This is

1gg;ytechnic Summer Institute Reports, College of
Technology, University of Houston, 1964.

2polytechnic Summer Institute Reports, College of
Technology, University of Houston, 1965,

3Polvtechnic Summer Institute Reports, College of
Technology, University of Houston, 1966.

4Goldine C. Gleser, "Prediction," Encyclopedia of
Educational Research, (Edited by Chester W. Harris, 3rd
Edition), 1960, p. 1039,

SJ. Lee Cronbach and C. Goldine Gleser, Psychological
Tests and Personal Decisions, University of Illinois, 1957, p. 165.
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significant because to be successful participants should be
best fitted and contribute most to the realization of program
goals.

There is a problem of screening participants from widely
diverse backgrounds., It is difficult to decide who will suc-
ceed in the type of program offered by the summer institutes.
For instance, participants with a diploma or degree may be
successful academically or theoretically yet fail in laboratory
activities requiring technical skills.

In addition, there is the difficulty of assigning
individuals from a group of approved applicants to a specific
course of instruction in the polytechnic summer institute.
This factor is related to classification among the approved
personnel rather than to selection of applicants.

Charles I. Mosier suggests that the person responsible
for the selection of applicants is faced with complex aspects
of behavior and that it is advisable to combine a variety of
predictors. Mosier also indicated that criteria should be
selected in such a way that it should overlap as little as
possible with regard to information. The criteria should try
to explore a wide range of aptitude, skills and personality
traits pertaining to the successful performance and the pre-

diction of behavior.®

6Charles I. Mosier, "Batteries and Profiles," Educational
Measurement, LINNII Quist, L.F. (Ed.), 1951, pp. 764-808.
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Oscar K. Buros indicated that there are many types of
data and tests available for predicting success. School marks,
other records of performance, and inventories of past expe-
rience have been found useful in colleges, industry, and for
in-service training programs. Further, Buros specified many
tests that have been designed to determine verbal skill,
numerical facility, memory, reasoning ability, spatial and
perceptual abilities, psychomotor abilities, and mechanical
comprehension.7’8’9

The problem is in locating a test that can be used with
confidence in predicting the success of institute participants.
Objective tests are not widely used in India. Further, dif-
ferent types of schools and industry demand quite different
kinds of performance in their working situations. This creates
an additional problem when establishing criteria for selecting
participants for a polytechnic institute.

Gleser indicated that even though it is not possible
to adopt a prediction formula from others without further veri-

fication in the type of situation, it is advisable to make use

70scar K. Buros, "The 1940 Mental Measurement Yearbook,"
Mental Measurements Yearbook, 1941, p. 674.

80scar K. Buros, The Third Mental Measurement Yearbook,
Rutgers University, 1949, p. 1048.

90scar K. Buros, The Fourth Mental Measurement Yearbook,
Gryphm, 1953, p. 1164.
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of their experience.l0 Since the polytechnic summer institutes
function in a cultural setting distinctly different from the
one represented by Gleser and others, it is necessary to verify
the success of past participants, to attribute success to spe-
cific qualifications, and to apply the knowledge gained to the
selection of future participants.

The situation in the polytechnic summer institutes is
cross-cultural; therefore a different type of formula for
establishing criteria is needed. The only valid basis for
prediction about the participants is experimental first-hand
verification of the relationship between potential candidates
and the actual performance of a group of subjects. However,
due to cultural, institutional, and distance factors the
criteria identified in this study were confined to only one of
several possible sources, e.g. to the opinions of American
professors who had taught in India. A more valid set of cri-
teria would be identified if other sources of data had been
available; for instance, the performance of Indian teachers
after attending the summer institute, curricular changes in
polytechnic institutes, changes in students, and opinions of
Indian educators.

There is also a problem of obtaining a sound rating of

institute participants. Robert L. Thorndike and Elizabeth

10Go1dine C. Gleser, op. cit., p. 1039.
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Hagen indicated two problems in obtaining valid rating data--
the willingness and ability of the rater to assess conscien-

tiously and honestly.ll

Even if one tries to avoid subjective
impressions and superficial reactions by introducing a proce-
dure such as a rating scale, the willingness and ability of
the rater to assess will affect accuracy.

The problem is further complicated in this study because
the respondents are remote, geographically and culturally from
the person rated. 1In most cases, the respondents have hadonly
eight weeks experience in India or in any foreign country.

In addition, their own experience in the program affects
their evaluation. For instance, if the respondent had pleasant
experiences in the summer institute with Indians, he may respond
differently from the respondents who had an unpleasant expe-
rience. These factors affect the rating indirectly and they
create the problem of establishing criteria for institute par-
ticipants. Even if the respondents are well motivated and do
their best to judge accurately, their own lack of extended time
to observe the situation in polytechnic summer institutes and
their inexperience with cross-cultural currents create prob-
lems when criteria for selection are sought. Thorndike and

Hagen indicated that sometimes lack of opportunity to observe,

1lRobert L. Thorndike and Elizabeth Hagen, Measurement
and Evaluation in Psychology and Education, Second Edition,
{John Wiley & Sons, Inc., 1961), p. 355.
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the changing nature of the attributes, ambiguity of the quality
to observe, lack of uniform standard of reference, and specific
bias of the raters affect rating.l2 They also suggested that
one should be given enough opportunity to observe the situa-
tion to verify the given traits if meaningful ratings are to

be made.13 Since the situation in polytechnic institutes is
cross-cultural, raters might not have had enough chance to
observe the specific traits of Indian participants. Respond-
ents in different roles might have observed different traits

of Indian participants.

It was also indicated by Thorndike and Hagen that
social aspects of behavior have their meaning and definition
in relation to the person and the situation.l4 The terms
Ypersonality" and "leadership quality" are examples. American
respondents are asked to use these terms as they understand
them when rating Indian participants. Even if there is some
kind of uniformity in the meaning of these terms a great deal
of variability would occur in interpretation even within one's
own cultural setting. These terms are highly subjective which
adds to the problem of establishing valid criteria for selec-
ting Indian teachers to attend an institute run by American

teachers in India.

121pid., p. 357.
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Current Thinking About Methods That Can Be Used To Establish

Criteria

In recent years several methods have been used to
establish criteria in schools, colleges, industry, and train-
ing programs. For instance, rating, observation, performance,
interviewing, questionnaires and tests have been employed.

The major reason for establishing criteria is to identify a
certain type of behavior that is related to expected perform-
ance. To do this it is necessary to devise an appropriate
test as an index, administer it, andmake decisions accordingly.

Since behavior is complex it is difficult to forecast
adequately with a single predictor. Different schools and
industries may demand different types of performances in
courses and jobs that demand different approaches.

Webb and others indicate that industrial psychologists
have been concerned with multiple methods and the criterion
problem. They indicate that there is rarely any difference
between rating versus observation versus performance versus
interviewing versus questionnaires and versus tests.13 The
reason may be that there is no singular statement on "Criteria

of Criteria".16

15Eugene J. Webb and others, Unobstrusive Measures:
Nonreactive Research in the Social Science (Rand McNally &
Company, 1966), pp. 98-99.

1égr, L. Thorndike, Personnel Selection (New York:
Wiley & Sons, 1949).
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Whisler and Harper indicated the difficulties with
examining private records. They indicate that situations vary
from one place to another; therefore it is difficult to com-
pare the private records to the situation.17 Many psycholo-
gists in industrial fields attempt to transform the amount and
quality of performance output into objective measures. But
supervisors and foremen rate performance subjectively. As a
result of this conflict, many specialists concentrate on ob-
servable behavioral measures.!® It indicates that rating re-
mains the behavioral measure preferred to other methods.

Gleser indicated that it is advisable to combine a
variety of predictions when the decision maker 1is faced with
the complex aspects of behavior. He also suggested that wide
coverage of aptitude, skills, and personality is necessary.19
This requires a multiple-method approach to the criterion
problem. Ghiselli and Brown gave an example of rating a
streetcar motorman using a series of proficiency measures .20

A problem arose when the multidimensional criteria had to be

177, L. Whilser andS. F. Harper, Performance Appraisal:
Research and Practice (New York: Holt, Rinehart & Winston, 1962).

18Webb and others, op. cit., p. 99.

19Goldine C. Gleser, "Prediction," Encyclopedia of Edu-
cational Research, (Edited by Chester W. Harris) ENew York:
The Macmillan Company, 1960) p. 1046.

20E. E. Ghiselli and C. W. Brown, Personnel and Industrial
Psychology, (Second Edition, New York: McGraw Hill Company, 1955).
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expressed in a simple prediction criteria. Teachers encounter
the same problem when assigning letter grades. The combined
variables can be misleading if some kind of minimum standard
has not been met on each task demanded by the job.21

Thorndike gave another viewpoint regarding multiple-
method. He stated that the multiple-method approach is the
best hedge against error.22 1In many situations, researchers
administer questionnaires and interviews to subjects to estab-
lish criteria. This is an appropriate way to combine research
method§. However, there is a problem with validity associated
with the accuracy of the trait definition contributed by the
initial record.23

Buros indicated that there are tests available that can
be used to predict success in schools, in colleges, and in
training programs.24’25’26 The problem is to select tests
appropriate to the situation. This requires knowledge about
psychology, tests and test items, and the performance that one
is attempting to predict.

However, in some situations tests are not applicable.

2lwebb and others, op. cit., p. 100.

22R, L. Thorndike, Personnel Selection (New York:
Wiley & Sons, 1947).

23Webb and others, op. cit., p. 103.
240¢scar K. Buros, op. cit., p. 674.
25lg;g., p. 1048,
261pid., p. 1164.
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For example, in military operations forces there is little
experience available; therefore "job" analysis is the only
suitable method for choosing and developing instruments.2’
There seems to be no one method or combination of
methods suitable to solving the criteria problem unless the

researcher can establish relations between variables and per-

formance. Only then can acceptable criteria be developed.

Criteria for Selection of Teachers

Numerous studies have been done to identify criteria
for the selection of teachers. None of these studies reveal
definite criteria for selection. However, these studies indi-
cate a number of variables that can be used as indicators of
criteria for selecting institute participants.

In her nationwide survey, Stout identified five
important criteria for the selection of teachers: emotional
stability, moral and ethical fitness, general intelligence,
demonstrated ability to work with children, and professional
interest and motivation.28

Barr, in his summary of investigations, identified the

qualities which are essential to success in teaching. He

27Gleser, op. cit., p. 1040,

28Ruth A. Stout, "A Study of Admission and Retention
Practices in College and University Programs of Teacher Educa-
tion" (Unpublished doctoral dissertation, Minneapolis, Univer-
sity of Minnesota, 1957),
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stated five qualities: 1intelligence, scholarship, skill in
expression, judgment, and adaptability. But the factors which
influence judgment in selection are academic qualification,
professional information, age, and sex; while the factors that
influence teaching are professional preparation and experience.z9

In selection of teachers, Ryans emphasized teachers'
qualities by pointing out the amount and kind of education,
length and quality of experience, personal and professional
qualifications, and intellectual and cultural background.30

Chichestor discussed the factors which enter into
teaching, such as sociability, intelligence, professional
preparation, judgment, conscientiousness, physical traits, and
drive. He mentioned that in selection of teachers more than
just one factor is important. For instance, in teaching,
knowledge of the subject matter as well as experience in teach-
ing are equally important.31

In the selection procedure one has to appraise applica-
tion in terms of the factors that have higher predictive value

when related to the objectives of the program to be served.

29, s. Barr, "The Measurement and Prediction of Teach-
ing Efficiency: A Summary of Investigation," Journal of
Experimental Education, 1948, 16:203-283.

30pavid G. Ryans, "Local Selection Placement and
Administrative Relations," Review of Educational Research,

31Bernard J. Chichestor, "Factors in Teacher Selection,"
Phi Delta Kappan, March 1956, pp. 245-247.
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Barr pointed out that many administrators ask questions
regarding applicants in terms of teachers' characteristics,
such as sympathetic, encouraging, capable of pupil management,
cooperative, cheerfulness, industrious, loyal, constructive,
desirable, and recognize individual needs, interests and capa-
bilities in assignment of work.32 Chichestor pointed out the
fact that professional attributes, ability to maintain good
human relations, ability to instruct, and general interest in
children are important in teaching. The problem is that one
part may be functioning better than the others when all char-
acteristics are needed for complete operation in teaching.33
Thus, the problem of measuring traits such as personality,
becomes significant.

Kropp's study indicated that the factors which influence
individuals to choose education as a career are teacher, par-
ents, evaluation of teaching, courses, experience with chil-
dren, and others such as security, social service, prestige,
salary and working hours.34
Ernest pointed out an important point about teachers in

industrial and business education. He stated that in indus-

trial education one needs to have muscular or mechanical

32a. S, Barr, op. cit.
33Chichestor, loc. cit.

34Rrussell P. Kropp and S. T. Lassinger, "Focal Points
for Teacher Recruitment," Phi Delta Kappan, 1964, 35:275-277.
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skill, ability to recall facts, and ability to understand
abstract symbolisms in a dynamic interaction situation,3°

Benson focuses on employment practices and the criteria
which are used for the selection of teachers in elementary and
secondary schools. He indicated that most selections were
based on age, physical fitness, poise and appearance, and
mental ability as demonstrated by college transcripts or test
scores; and some schools selected teachers on the basis of
certification, interest in children, breadth of preparation,
and high scholarship.36 A careful survey of literature re-
vealed four variables in common use as criteria in teacher
effectiveness: (1) teacher personality attributes, (2) teach-
er knowledge and achievement, (3) characteristics of teachers
in professional preparation, and (4) inservice teacher char-
acteristics.37

There are a number of classifications within these
four variables to be considered when measuring the traits and
establishing criteria for polytechnic summer institute partic-

ipants. For example, in personality attributes of the teacher,

35Anderson W. Ernest, "Industry and Business Use In-
Service Education," Education Leadership, March 1960, pp. 361-7.

36arthur L. Benson, "Employment Practices on Elementary
and Secondary Schools," Review of Educational Research, 1952,
22:186-192.

37a, s. Barr, "The Criterion of Teacher Effectiveness,"
Journal of Experimental Education (September 1961), 30:21.
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consideration is indicated for such traits as emotional
stability, moral and ethical fitness, speech, judgment, adapt-
ability, sociability, consciousness, physical traits, drive,
cooperativeness, cheerfulness, industriousness, loyalty, con-
structiveness, desirability, and recognition of individual
needs.38’39’40’41 In knowledge and achievement of the teacher
consideration is given to intelligence, demonstrated ability to
work with children professional interest, motivation, scholar-
ship, professional information, amount and kind of education,
and length and quality of experience.42’43’44

Kropp suggested that in the recruitment of teachers one
has to consider a more adequate listing of the qualities which
are essential for successful teaching and that these qualities
should be accurately defined according to the teaching field.
He also suggested that there is a need to develop adequate

criteria for judging teaching efficiency.45

38Ruth A. Stout, loc. cit.

39A. S. Barr, "The Measurement and Prediction of Teach-
ing Efficiency."

40Bernard J. Chichestor, loc. cit.
41A. S. Barr, "The Criterion of Teacher Effectiveness," 30:21,
42Ruth A. Stout, loc. cit.

43A. S. Barr, loc. cit.

44David G. Ryans, loc. cit.

45Russell P. Kropp, loc. cit.
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The significance of the research reported here is that
there is no single statement on "criteria of criteria®.%6
Further, the research indicates that there is a problem of
establishing objective criteria for selecting participants.
The problem of measuring personality traits and characteris-
tics of teachers has attracted the intellectual efforts of
several investigatofs.

An individual's personality plays an important part in
teaching and his success in dealing with and developing poten-
tials, attitudes, and personality of youngsters, but these
important elements are as yet unmeasurable by objective de-
vices.47 Hence, Miller has pointed out that when appraising
teaching, personality qualities must be subjective.48 This
demands the placing of confidence in the judgment of those
individuals who are responsible for the preparation of good
teachers.

There has always been a concern with the personal
qualities of teachers, and recently this concern became the

basis for research. Allport indicates that personality may be

46R, L. Thorndike, Personnel Selection (New York: Wiley
& Sons, 1949).

473, W. Getzel and P. W. Jackson, "The Teacher Person-
ality and Characteristics," Handbook of Research on Teaching
(Rand McNally and Company, 1963), Chapter I1.

48Lebern N. Miller, "Evaluating Teacher Personality
Before Student Teaching Begins," Journal of Education Research
(March 1963), Lvi:382.
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defined in terms of (1) how the individual is viewed by society,
(2) what the individual does as a worker, or (3) why the indi-
vidual behaves as he does .49 Thus, the term "personality" has
a broad meaning and can be interpreted in different ways. It
includes traits such as physical appearance, attitudes, values,
interests, favored activities, adjustment, judgment, conscious-
ness, emotional stability, adaptability, moral and ethical fit-
ness, cooperativeness, desirability, and responsiveness to
individual needs.

Several studies have been made to measure these person-
ality traits and to show how they relate to the teacher's ef-
fectiveness. An experiment was carried out at North Texas
State University in the fall of 1962 to determine whether per-
sonality differences existed among individuals who chose dif-
ferent teaching fields. The results showed that only three of
the six personality factors studied were found to be signifi-
cantly different from the seven teaching fields studied. From
this study Miller concludes that there is little personality
difference among individuals within the different teaching
fields. He further concludes, however, that there is a signif-
icant difference in the emotional stability among the several

teaching groups.50

49N. L. Gage, Handbook of Research on Teaching, a project
of the American Educational Research Association (Chicago:
Rand McNally & Company, 1963), Chapter II.

50Miller, loc. cit.
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When Ryans studied two teacher education institutions
in different parts of the United States, he found that student
teachers possess similar personality patterns in relation to
academic fields.d!

Heil and Carlton reported an investigation seeking to
find an answer to the question of what characteristics of a
teacher's behavior (or personality) have a measurable effect
on the development of the students he teaches. The finding
suggested that the effectiveness of a teacher is more closely
a function of her personality pattern than of her professional
knowledge or any other criteria.”?

There have been numerous studies concerning the rela-
tionship between attitudes measured by the MTAI and observable
characeteristics. Characteristics such as sex, teaching
levels, and experience were investigated by Getzel and Jackson 23
Regretably the sample size was so small that no significance
finding resulted.

Another interesting study was done by Kearney and
Ricchio in relation to the attitude of the teacher toward sub-

ject matter. He stated that teachers who have pupils for

Slpavid G. Ryans, Characteristics of Teachers (Washing-
ton, D.C.: American Council of Education, 1960), p. 314.

521 ouis M. Heil and Washburne Carlton, "Characteristics
of Teachers Related to Children's Progress," The Journal of
Teacher Education, December 1961, 12:401-406.

937. W. Getzel and P. W. Jackson, loc. cit.
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longer periods are interested more in the mental and physical
health of pupils than in subject matter. He also found that
the teacher of special subjects thinks more about subject mat=-
ter.24

Ryans suggested that study of teacher characteristics
will be helpful when identifying prospective teachers and as
an aid for better understanding of teachers associated with
conditions which would contribute to improve the procedure for
selecting teachers. Regarding age and experience, he pointed
out that trends with regard to extent of teaching experience
are not substantially different from those noted when teachers
are classified according to age. In regard to marital status,
Ryans also pointed out that there are systematic differences
between married and unmarried teachers with respect to various
classroom behaviors and attitudes, but these differences often
vary according to school level, grade and subject taught. In
regard to the type of school a teacher attended, Ryans pointed
out that there are very few significant differences. One in-
teresting point is that the teacher who came from a large
university attained higher scores on stimulating classroom
behavior and the child-centered education viewpoint. He also
reported that teachers from larger schools scored significantly

higher than teachers from smaller schools on scales measuring

54pavid G. Ryans, op. cit., p. 11.
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friendly and stimulating classroom behavior, favorable
attitudes toward administrators, verbal understanding, and
emotional stability.55

Ryans suggested that the problem in the teacher selec-
tion procedures in large cities is that written and oral exam-
inations may identify verbal and written understanding of the
teach