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Fear not, I am with you; be not dismayed;
I am your God. I will strengthen
you, and help you, and up
hold you with my right
hand of justice.

Isaiah 41:10

iii



ACKNOWLEDGMENTS

I wish to express my sincere thanks to my dissertation advisor, Dr.
Stephen G. Katsinas. His personal interest toward my success on this
national study is greatly appreciated and shall always be remembered. I
also wish to thank my other committee members, Dr. Adrienne Hyle, Dr.
Bill Venable and Dr. Ed Harris.

A special thank you to Dr. John Usera for his statistical
expertise. His support and encouragement shall be remembered and deeply
appreciated. A special thank you to Angela Shaw for her expert guidance
on organizing the dissertation data for the computer. Her support and
encouragement shall be remembered and deeply appreciated.

A special thanks to my mother, Aldine A. Bober, and my father,
Arnold William Bober, and my brothers and sisters. Finally, I wish to
express a special thank you to my wife, Rictoria Leigh, my daughter,
Alia Bethany Leigh, and my son, Brandon Anthony William. Without their
love, dedication, expertise and unselfish giving of time, this national

study would have been most difficult to complete.

iv



Chapter

I.

II.

III.

TABLE OF CONTENTS

INTRODUCTION . & ¢ v v ¢ ¢ o o o o o &

Health Care . . . . .

StatementoftheProblem. e e e e e e e
Purpose . .
ScopeoftheStudy
Research Questions . . . . . . . .« o e
Definition of Terms . . . . « ¢« « « + o & &
Assumptions of the Study . . . . e e

Limitations of Study . . . . . . . . . . . .
Significance of Study . . . . . . . . . . .

REVIEWOFSEIECI‘EDLI’i‘ERATURE.. C e e e e

Roentgenography . « « « + ¢ ¢ ¢ ¢ ¢« o o o« &
CommmityColleges.........

Radiologic Technology Programs in the Um.ted

States...............
Curriculum . . .
Cognitive Predlctors o« o e o e e e
Standardized Tests and Radlologlc Technology

Non—Cognitive Predlctors o e s e e e e

Aptitude Testing . . . e e e a e .
The Reglst:r.y Exammatlon ...... . .
Summary e e e e e e e .. o o

Definition and Selection of Populations

Research Instrument . . . .
Research Instrument Developnent o e e s s
Data Collection Procedure . . . . . + « .« .

Statistical Procedure . . .

11
11
15
15
20
21
21

29

30
34

41
43
46

49
56
65
68
71

74

74
76
77
78
79



Chapter

IV. ANALYSIS OF THE DATA

Presentation of Data

Cognitive and Non-Cognitive Selectlon

V. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Introduction

Cognititve and an—Cognltlve
Conclusions . . . . .« o s
Recommendations . . . . .

Commentary . . . .

LITERATURE CITED

APPENDIXES
APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H

APPENDIX I

ESSENTIALS AND GUIDELINES

ACT EXAMINATION SITES

SAT EXAMINATION SITES

SURVEY . . . . . .
INTRODUCTORY LETTER
FOLLOW-UP LETTER

ACRONYMS . . . . .

STATISTICAL ANALYSIS

Criteria

WEIGHTING MECHANISM FOR RADIOLOGIC

TECHNOLOGY APPLICANT DATA

vi

Page
81
. 87
92
118
. 118
. 121
. 136
. 142
152

157

168
169

. 182

. 197

199

. 206

. 208

210

. 214

. 216



Table

II.

III.

VIII.

XI.

LIST OF TABLES

Page

Radiologic Technology Programs In The United States:
Enrollment and Graduates in 1989-90, By Institution
TypeNumberandPercent......

Radiologic Technology Programs Accredited by the Committee
on Allied Health Education and Accreditation (CAHEA)
In 1990, By Number and Percent . . .

Performance of First-Time Examinees on the American Registry
of Radiologic Technologists Examination, 1991 . . . . . .

First-Time Performance of Examinees on the American Registry
of Radiologic Technologists March, July and October
Examinations by Regions, 1991 . . . . . . .

Gender of Respondents to the Survey of Recruitment,
Admission and Selection Criteria for Radiologic
Technology Programs, by Number and Percent . . . . . . .

Job Classification of Respondents to the Survey of
Recruitment, Admission and Selection Criteria for
Radiologic Technology Programs, by Number and Percent . .

Educational Level of Respondents to the Survey of
Recruitment, Admission and Selection Criteria for
Radiologic Technology Programs, by Number and Percent . .

Location of Community Colleges of Respondents to the
Survey of Recruitment, Admission and Selection Criteria
for Radiologic Technology Program, by Number and
Percent . . . . . . .

American Registry of Radiologic Technologists Certification
Examination First Time Pass Rate, 1991 . . . . . . . . .

Responding Radiologic Technology Program Directors' Use of
Student Cognitive Selection Criteria and Weighted
Instruments Currently Being Used . . . + « + o « « & + &

Responding Radiologic Technology Program Directors' Use of-

Student Non-Cognitive Selection Criteria and Weighted
Instruments Currently BeingUsed . . . . . . . . « . . .

vii

23

42

69

70

82

83

83

84

86

87

89



Table

XII.

XIIT.

XIV.

XVII.

Page

Responding Radiologic Technology Program Directors'
Perception Regarding Cognitive Selection Criteria Used
1990-1991, by Type of Community College . . . . . . . . . 89

Responding Radiologic Technology Program Directors'
Opinions Regarding Non-Cognitive Selection Criteria
Used in 1990-1991, by Type of Comunity College . . . . . 91

Responding Radiologic Technology Program Directors'
Opinions Regarding Cognitive Student Selection Being
Usm NW L] . . L4 L . . . . L] .. . L] . . - L L4 . . L] L] . 92

Responding Radiologic Technology Program Directors'’
Opinions Regarding Non-Cognitive Student Selection
Criteria BeingUsed Now . . . . . e s e s e e s e e e e . 99

Responding Radiologic Technology Program Directors'
Opinions Regarding What Cognitive Criteria Should Be
Used and How Should Such Criteria BeUsed . . . . . . . . 100

Responding Radiologic Technology Program Directors'

Opinions Regarding What Non-Cognitive Criteria Should Be
Used and How Should Such CriteriaBeUsed . . . . . . . . 113

viii



CHAPTER I
INTRODUCTION

Changes in the types and characteristics of the allied health work
force in the 20th century, including the field of radiologic technology,
have been dramatic. Health professions requiring a college education or
professional preparation account for approximately 200,000 persons in
1900; 692,00 in 1940; 914,00 in 1960; and 4.9 million in 1990 (Kissick,
1968; U.S. Department of Health, Education and Welfare, 1970; Genzberg,
1990). Employment in the allied health care industry has grown more
rapidly than overall employment. In 1900, persons employed in health
occupations accounted for 1.2 percent of the labor force. This
proportion increased to 2.1 percent in 1940, 3.0 percent in 1960, and
7.6 percent in 1990 (Freudenheim, 1990; U.S. Department of Labor, 1990).

If President Bill Clinton's National Health Care Plan is enacted,
most people predict there will be an increase in allied health
professionals as the nation shifts from an acute care illness base to
o.ne based on health promotion, and preventive medicine.

With this increase, how will students in the allied health
professions be selected? Who will make up the future health care
worker? Within the guise of open access, open door higher education,
how can allied health programs, including the field of radiologic
technology, promote access and equity, existing as selective programs in

non-selective institutions? This is a problem that has gained the



attention of community college radiologic technology program directors,
practitioners and other allied health program directors for a number of

years.

Health Care

The earliest evidence of healing as a profession dates back to
Mesopotamia and Egypt some 5,000 years ago. At that time healing was a
quasi-religious art practiced with exorcisms, incantations and prayers
for treating diseases. The Chinese based their treatment of disease on
the theory of Yin and Yang balanCce. The Greeks and Hippocrates gave the
guidelines for patient-physician relationship and the ethical basis of
treatment (Stanfield, 1990).

The evolution of medicine and rise of technology-based treatments
set the stage for the development of health care services beginning in
the mid-nineteenth century. By 1900, most infectious disease epidemics
such as influenza, diphtheria and whooping cough had been brought under
control, and a gradual shift of attention toward the treatment of
individual illnesses occurred. Pneumonia, tuberculosis, heart disease,
and nephritis as well as accidents and war victims were the major
conditions requiring treatment in the first decades of this century.

The arrival of antibiotics in the 1940s ended the dominance of acute
infectious disease and marked the ascent of chronic illness such as
heart disease, stroke and cancer. Thus, from approximately 1850 to
about 1900, the scientific basis of American medical technology was very
narrow and the number of treatment modalities was quite limited

(Stanfield, 1990).



After 1900, technology began to advance rapidly. The great
improvements brought by the application of technologies such as x-rays
in 1895, and the discoveries of insulin and the Salk vaccine in the
first decades of the twentieth century, coincided with a gradual shift
and recognition that health care was a right and not a privilege
(Stanfield, 1990). The establishment of the National Institutes of
Health (NIH) in 1937 and the landmark federal hospital-construction
program of 1946, commonly referred to as the Hill-Burton Act, are
evidence of this movement. The National Institutes of Health (NIH)
comnitted the federal government to the direct support of medical
research and applications training, while the Hill-Burton Act required
hospitals constructed with federal funds provided through the Act to
serve a percentage of indigent people (Stanfield, 1990). Medicare,
passed in 1965, and President Bill Clinton's 1993 universal health plan
are other demonstrations of the move toward health care as a right and
not a privilege.

Delivery of health care traditionally has been directed by
physicians in private practice. America's health care system has been
primarily financed by personal nongovernment funds, typically paid for
by consumers through private health insurance. Over the years,
Americans have came to expect the best medical care possible, and health
care expenditures in the United States are rapidly rising. In 1986,
Americans spent an average of $1,837 per person on health care for a
total of $458 billion. This total constituted 10.9 percent of the
national gross national product (GNP), an increase from 10.3 percent in
1984 and just 5.9 percent in 1965. The Health Care Financing
Administration projected in 1987 that health care expenditures would

total $1.5 trillion in the year 2000, of which 33 percent would be borne



by the federal government, 30 percent by private insurance and 25
percent by patients (Health Care Financing Administration, 1987).

With the creation of the National Institutes of Health (NIH) in
1937, the federal government began to support large medical research
projects. As the quality of antibiotics improved, medical care greatly
expanded. New techniques and technology motivated practitioners in the
allied health profession as the public came to expect a better standard
of health care. The creation of NIH also served to augment the
widespread usage of technology-based medical treatments.

The growth of allied health occupations has paralleled the rapid
growth in the demand for many types of health services. The American
Medical Association's Committee on Allied Health Education and
Accreditation (CAHEA) defines health care practitioners as:

a large cluster of health care related professions and
personnel whose functions are: assisting, facilitating,
or complementing the work of the physician and other
specialists in the health care system, and who choose to
be identified as allied health personnel (CAHEA, 1987).

More than 7,000 allied health programs have been established in the
United States to meet the needs of an ever-expanding health care
industry (National Commission on Allied Health Education, 1980). The
number of students enrolled in allied health care programs accredited as
of July, 1990 was 83,573, with 33,942 graduating in the 1989-90 academic
year (Allied Health Education Directory, 1991). As the decade of the
1980s began, the ratio of health care applicants to positions in health
care programs had been about 2.1 to 1 in two-year college programs, and
2.6 to 1 in four-year college programs, demonstrating both the high

value the society places upon having well trained health care

professionals, as well as the economic status completers of health care



programs are able to attain (National Commission on Allied Health
Education, 1980).

Factors leading to the increased use of health care services include
population growth, aging and the intensifying role of the federal
government to provide better access to health care. The Federal Bureau
of Labor Statistics (BLS) identified more than seven million health care
workers in 185 occupations in 1984, and projected that in 1995, 9.1
million workers would be employed in 200 separate health care-related
occupations. The BIS estimated that between 1986 and the year 2000, the
number of jobs within the field of radiologic technology will grow by 65
percent, from 115,400 to 190,100. To prepare their estimates, the BLS
analysts evaluated job opportunities in the many areas radiology
encompasses, including sonography, fluoroscopy, mammography,
computerized tomography, magnetic resonance imaging (MRI) and radiation
therapy. Given the gradual shift toward a wellness oriented paradigm,
with emphasis on the early identification of preventable diseases and
cancers, radiography by all accounts is projected to have a bright
future within the family of allied health occupations (Institute of
Medicine, 1989).

The future supply of allied health personnel is highly sensitive to
small increments within a number of variables. These variables include
adequately trained people, job availability, job location and salaries.
Salary adjustments is a key variable to any strategy designed to
alleviate labor market concerns. Salary increases can attract new
entrants to the field, encourage the return of those who left and
prolong the attachment to the field of those already in it (Institute of
Medicine, 1989).

To compare trends between hospital-based and college-based



radiologic technology programs, Hansett (1992) conducted a survey in the
northeastern United States (1992). The average salary range of
participating institutions in Hansett's survey revealed a low salary of
$16,500 in Pennsylvania and a high of $32,00 in New Jersey. This
compared to a national average of $27,100 as determined by a recent
American Society of Radiologic Technologist (ASRT) survey (Hansett,
1992).

The most comprehensive profile measuring specifics of income,
education, and the attitudes of radiologic science professionals in
recent years has been the American Society of Radiologic Technologists
(ASRT) annual survey. The ASRT survey in 1992 was mailed to 11,386
radiologic technologists. There were 4,692 surveys returned for a 41.2
percent response rate. One of the survey findings was that
technologists believed higher education not only was equated to
increased professionalism, but to increased earnings potential as well.
Nationally, technologists who held an Associate Degree in Radiologic
Technology earned about $13.75 an hour (American Society of Radiologic
Technologists, 1992).

How health care needs are addressed depends in part upon whether
people with requisite education are available and how those skilled
professionals are deployed. Consequently, comprehensive assessment of
future allied health personnel needs has never been more important.
Allied health care personnel will need to develop a broader
understanding and competence in health care delivery. Tomorrow's health
care personnel will need to develop special skills in order to deal with
changing demographic, cultural and scientific/technological conditions.
One critically important task is to ensure that the educational

curricula for health care professionals includes courses with



competency-based objectives and a programmatic relevance to these
changes (Institute of Medicine, 1989).

Perhaps the most comprehensive definition of health was stated in
the Charter of the World Health Organization, one of the six constituent
organizations affiliated with the United Nations: "the state of
complete physical, mental, and social well-being and not merely the
absence of disease or infirmity" (French, 1974, p. 1). Within this
definition lies the philosophical basis for a shift toward a
wellness-based health care paradigm, away from merely an acute illness
care system as presently exists. The growth in the utilization of
health services, the broadening of the types of services offered and
technological advances have resulted in an increased demand for
qualified allied health personnel. This demand for allied health
services will likely be further increased by well-established
socioeconomic trends that are projected as likely to continue (Williams
& Torrens, 1988).

Population growth in the United States is slowing. The population
increased by one percent annually between 1972 and 1986, but the Bureau
of the Census projects growth of only 0.8 percent annually to the year
2000. The rate of growth will not be uniform among age, race or ethnic
groups, based on moderate projections of the Bureau of the Census
(Fullerton, 1987). Future health care needs will depend in part on the
health and functional status of the growing elderly population.

Clearly, a wide range of health services will be required to address the
health care needs of our human population.

The primary purpose of allied health education is to prepare
students for service in health care professions. Therefore, educational

processes must be related to practical needs in the field and viewed as



a means of achieving standard performance objectives. In a 1980 report,
the National Commission on Allied Health Education (NCAHE) stated:
Educational institutions, with the advice and counsel of
professional associates and practitioners, should evaluate
student selection procedures to determine whether more
reliable predictors of probable success than those
presently in use can be found and utilized (NCAHE, 1980,
p. 166).

With an abundance of applicants and limited enrollments, one of the
most perplexing problems for allied health care educators today is
student selection (Barry, 1983). It therefore follows that the
selection criteria used in allied health programs such as radiologic
technology should be good indicators of success (i.e., be clinically
competent and pass the appropriate national certification test).
However, when allied health educators meet, concerns over selection
criteria for entry into these highly competitive programs are
consistently voiced. Thus, the concern for reliable indicators of

student success to improve the selection process of comunity college

radiologic technology programs provides the impetus for this study.
Statement of the Problem

Student selection for commnity college radiologic technology
programs is a significant problem because such programs have a
responsibility to produce graduates with an appropriate mix of
cognitive, affective, and psychomotor skills (Essentials, 1990). The
changing nature of prospective radiologic technology student backgrounds
requires that community college radiologic technolon programs identify
and assess these students' personal attributes in different ways. The

results of a study by Blagg and Blagg (1985) have several implications



for practice in the area of student selection procedures, particularly
for educators in the radiologic sciencés who are faced with the problem
of identifying adequate selection procedures for increasing numbers of
qualified applicants. First, the results suggested that evaluators must
be especially sensitive to potential gender-related biases, especially
in the screening phase of the selection process.

Otherwise, enrollment distributions for whites, Mexican Americans,
Puerto Ricans, other Hispanics, Asians or Pacific Islander, and American
Indians or Alaskan Natives were consistent between the academic years
(Allied Health Education Fact Sheet, 1992). The number of women in the
labor force is projected to increase more than twice as fast as the
number of men, and in the year 2000 women will constitute nearly half
the labor force. The number of African-American workers will increase
twice as fast, Asian workers will increase five times as fast, and
Hispanic workers more than five times as fast as the number of white
workers. Thus, by the year 2000, the economy will be more dependent on
women workers (who have always been prominent in the allied health
profession) and on minority workers (Institute of Medicine, 1989).

White students constituted the majority (79 percent) of 1990-91
enrollments in all accredited allied health programs which included
radiologic technology. African-American students made up 11 percent,
Hispanic students including Mexican Americans (3 percent), Puerto Ricans
(1 percent) and other Hispanics (2 percent), Asians or Pacific Islanders
(4 percent), and American Indians or Alaska Natives, less than one
percent. Between 1989-90 and 1990-91 there was a one percent enrollment
decrease for blacks in all accredited allied health programs.

The report of the National Commission on Allied Health Education

stressed that educational institutions should assess their student
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selection procedures to identify the most reliable indicators of
probable program success (National Commission on Allied Health
Education, 1980). Allied health educat‘ion programs should prepare
students who can meet standard performance objectives and adapt to
changing health services needs and technologies. These skills should be
closely linked to practice requirements and standardized through role
delineation studies. Therefore, to have a quality program, the maximm
student enrollment in a radiologic technology program should not exceed
the capacity which should be determined according to the volume and
variety of radiological procedures, equipment, and personnel available
for educational purposes (Essentials, 1990).

The fixed number of clinical education centers available for
training radiologic technology students further compounds the issue,
resulting in high rates of application rejection and low rates of
applicant acceptance. Allied health educators need to be reasonably
certain that their student selection policies identify candidates who
have the actual and latent abilities to benefit from the program's goals
and objectives (French & Rezler, 1976). Performing this selection
process well, while operating as one of the most selective programs
within non-selective open-access institutions, is a major challenge for
the 199 community college radiologic technology program directors across
the nation. All of the problems associated with increasing diversity in
programs that use selective admissions are found in these programs.
This, along with the fact that there has not been a national study of
appropriate selection criteria to be used by community college

radiologic technology programs, provides the impetus for this study.
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Purpose

The purpose of this study was to assess and analyze perceptions of
community college radiologic technology program directors throughout the
United States and their usage of selection critefia for prospective
students through the use and analysis of the Survey of Recruitment,

Admission and Selection Criteria for Radiologic Technoloqy Programs.
The 199 radiologic technology program directors were asked to fill out a

survey that had as its purpose to:

1. Obtain a profile of the selection criteria that are used to
select radiologic technology students.

2. Obtain opinions of community college radiologic technology
program director's regarding the selection criteria that are
being used now.

3. Determine what cognitive and non-cognitive selection criteria
to use in selecting radiologic technology students.

4. Determine the importance of selection criteria used to assure

applicant equity.
Scope of the Study
The scope of the study was limited to the 199 community college

radiologic technology programs in the United States, as recognized by

the 1990 edition of The Allied Health Directory. The Directory contains

specific information on educational programs in 28 separate and distinct
allied health occupations that range from Blood Bank Technology to
Surgical Technology, as well as a description of the accreditation

process used by the Committee on Allied Health Education and
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Accreditation (CAHEA), in cooperation with various discipline specific
review committees. No attempt was made to examine four-year or
hospital-based radiologic technology programs, which comprised 49 and
348 of the 666 total number of programs, respectively.

Because most allied health programs operate as highly selective
programs at open-access, non-selective institutions, this single issue
justifies the study's scope. At present, formal training in radiologic
technology range from two to four years in length. These programs are
varied by length and degree awarded, which can range from the granting
of certificates, associate's degrees or bachelor's degrees. M—year
programs are the most common, both in terms of numbers and enrollments.
Since most educational programs in the radiologic sciences have a much
greater number of qualified applicants than can be accepted, the
screening of applicants is a crucial step in the selection process.

Radiologic technology is considered to be a relatively young allied
health profession. Therefore, the research literature available in the
area of commnity college radiologic technology program entrance
assessment, as well as student success, is limited. The category of
institutions sponsoring the highest number of radiologic technology
enrollments and graduates were junior and community colleges, with 53.3
percent of enrollments and 51.8 percent of graduates, respectively.
Knowledge of some of the significant personality characteristics of
prospective allied health professions appears to be an important
variable in assessing the needed qualities to complete successfully the
program of study and to function adequately in the profession
(Psychological Services Bureau Bulletin, 1979, 1986, 1987). There are
few instruments presently available to measure vocational adjustments,

and these at best have limited application to radiologic technology
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programs. This limited availability of appropriate instruments likely
accounts for some of the frustration expressed by radiologic technology
program directors.

An individual's characteristic life style is reflected in his or her
personal, educational and occupational adjustment. Knowledge of some of
the significant personality characteristics of the prospective allied
health professional would thus seem to be important. Feelings,
attitudes and opinions frequently determine success or failure
(Psychological Services Bureau Bulletin, 1986-1987).

The criteria for judging the relative success of radiologic
technology programs has typically been based on the completion and
passing of a written certification test which admits the graduate to the
work force. The American Registry of Radiologic Technologists (ARRT)
requires that candidates who plan to take its Registry Examination must
have successfully completed a program of formal education which has been
approved by the Committee on Allied Health Education and Accreditation.
All applicants who have completed the eligibility requirements by the
date of the examination take this 200-item objective test.

The examinations are scheduled for the third Thursday of March,
July, and October at locations throughout the United States.
Approximately five weeks after the examination date, the American
Registry of Radiologic Technologists will mail reports of scores to all
examinees. The release of the examinee's score report by the American
Registry of Radiologic Technologists is governed by a policy that
information about an individual shall be released only with that
person's written consent. A section on the answer sheet requests the
examinee to indicate whether the examinee wishes his/her score to be

released to the educational program from which the examinee graduated.
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It is important that the examinee scores are released to programs.
This allows feedback to radiologic technology educators and program
directors to internally and externally evaluate whether or not students
meet minimum comprehension levels within the five required subject
areas: radiation protection, equipment operation and maintenance, image
production and evaluation, radiographic procedures, and patient care and
management. These subject test areas are related to courses that are
normally taught throughout a student's training. Therefore, student
score allow program officials to perform a form of quality control on
their program.

Two statistical procedures are utilized in reporting scores on the
Registry. The first, equating, takes into account the difficulty level
of each version of the examination and the ability of each group
tested. The statistical equating process is designed to identify
examinees of comparable ability, regardless of the group with which the
examinee is tested or the difficulty level of the examination. The
second statistical procedure deals with scaled scores. Total scores for
all examinees are converted to a score scale ranging from 1 to 99, with
a scaled score of 75 defined as passing. A passing score does not
constitute certification unless all other radiologic technology program
requirements are also satisfied. These include satisfying all
sponsoring institution and program curriculum requirements, including
successful completion and documentation of defined objectives and

competencies.
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Research Questions

1. What cognitive and non-cognitive selection criteria are
currently being used?

2. VWhat are the opinions regarding the selection criteria that are
being used now?

3. What cognitive and non-cognitive criteria should be used, and

how should such criteria be used?

Definition of Terms

For the purpose of this study and to assure common understanding,

the significant terms were identified.

Affective:--The affective, or emotional, component refers to

positive or negative feelings toward an issue or subject (Belkin, 1979).

Allied Health Practitioners:--"A large cluster of health care

related professions and personnel which includes a radiologic
technologists whose functions include assisting, facilitating or
complementing the work of physicians and other health care specialists
in the health care system, and v}ho choose to be identified as health

personnel" (Allied Health Education Directory, 1991, p. 328).

Aptitude:--"A level of educational preparation and achievement
appropriate for the needs of the academic studies and clinical practice
that will constitute each of the allied health programs™ (Psychological

Services Bureau Bulletin, 1979, p. 5).
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Attitude:--a relatively enduring tendency to respond consistently to
an object, person, or event in either a favorable or an unfavorable
way. Attitudes have three components: cognitive, affective and

behavioral (Kiesler & Munson, 1979).

Behavioral : ——The behavioral component refers to the tendency to

react to the object in specific ways (Belkin, 1979).

Certificate of Accreditation:--"The Certificate of Accreditation is
a certificate given to programs [allied health programs, including
radiologic technology] on behalf of the Committee on Allied Health
Education and Accreditation and the appropriate review committee"

(Allied Health Education Directory, 1990, p. 329).

Clinical Education (also Directed Clinical Experience/Field

Work/Practicum) :--"Clinical Education is composed of (a) didactic
clinical preparation, that is, units of classroom instruction in
knowledge related to the professional practice content of a given
vocational field and (b) supervised clinical practice, in which the
student learns how to use the knowledge and practice skills taught in
the didactic and clinical phases" (Allied Health Education Directory,

1991, p. 329).

Cognitive:--The cognitive aspect refers to our beliefs and knowledge

about the object or issue (Belkin, 1979).
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Cognitive Predictors:--Predictors, as well as aptitude tests.
Recall or recognition of knowledge, and the development of intellectual

abilities and skills (Krathwohl, 1964).

Committee on Allied Health Education and Accreditation (CAHEA):--"An
allied health education accrediting agency sponsored by the American

Medical Association" (Allied Health Education Directory, 1991, p. 329).

Competency-Based Education (CBE):--"A course, program Or curriculum

designed on the basis of what the student is supposed to learn to do, or
on demonstrable outcomes" (Allied Health Education Directory, 1991, p.

329).

Credibility:--Trustworthiness or credence (Random House Dictionary,

1980, p. 215).

Essentials:--"The minimum standards of quality used in accrediting
programs that prepare individuals to enter an allied health profession"

(Allied Health Education Directory, 1991, p. 331).

Evaluate:--"To determine the quality of an educational program by
careful appraisal and study" (Allied Health Education Directory, 1991,

p. 331).

External Degree:--"An academic award earned through one or more of

the following means: prior learning, credit by examination, specially

devised sponsored experimental learning programs, self-directed study or
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satisfactory completion of campus or off-campus courses" (Allied Health

Education Directory, 1991, p. 331).

Health:—-"The state of complete physical, mental, and social
well-being; not merely the absence of disease br infirmity" (United

Nations World Health Organization, as cited in French, 1976, p. 1).

Hospital-Based Program:--"An accredited educational program
sponsored by a hospital" (Allied Health Education Directory 1991, p.

331).
Joint Review Committee (JRC):--"A generic term applicable to all
review committees sponsored by two or more organizations" (Allied Health

Education Directory, 1991, p. 332).

Non—Cognitive Predictors:--Personality characteristics and their

special attributes or traits with emphasis on muscular and motor control

(Dietrich, 1981).

Performance Objectives:--"The interim competencies achievable by
students within the course of their training and the terminal
caompetencies to be achieved by students by the end of the program"

(Allied Health Education Directory, 1991, p. 333).

Program Director:--"The person in charge of developing and
maintaining an educational program within an institution, hospital or

other sponsoring agency in accordance with the qualifications and
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responsibilities established by the institution and delineated in the

Essentials" (Allied Health Education Directory, 1991, p. 333).

Psychomotor:—-The psychomotor domain emphasizes some muscular or
motor control, some manipulation of material or objects, some act which

requires a neuromuscular coordination (Krathwohl, 1964).

Radiography:--"The development of an image of a bodily part by

transmitting radioactive energy (x or gamma rays) through it onto a

sensitized film" (Melloni, 1993, p. 405).

Registry:--A published list of those who are registered in one of
the three disciplines of radiologic technology, nuclear medicine
technology and/or radiation therapy technology" (Allied Health Education

Director, 1991, p. 334).

Reliability:—-"The consistency with which an instrument or tool
measures the same way each time it is used" (Allied Health Education

Directory, 1991, p. 334).

School of Allied Health:--"An administrative unit with assigned

responsibility for delivering several allied health educational
programs” such as nursing, respiratory care and radiologic technology.
Such schools may exist within a variety of institutions including but
not limited to universities, colleges, community colleges, academic
medical centers, and hospitals (Allied Health Education Directory, 1991,

p. 334).
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Standards:--"The criteria by which programs or institutions are
reviewed for accreditation purposes” (Allied Health Education Directory,

1991, p. 335).

Technician:—-"0One who specializes in the technical details of a body
of work; one who has acquired the ability to perform a complex task or

set of tasks" (Allied Health Education Directory, 1991, p. 335).

Technologist:—-"One who specializes in the application of scientific
knowledge to solve practical and/or theoretical problems." Knowledge
and skills for performing these functions are usually achieved through a
period of formal education and a period of supervised clinical practice

(Allied Health Education Directory, 1991, p. 335).

Validity:—-"The extent to which an instrument or tool measures or
performs in the manner in which it was intended" (Allied Health

Education Directory, 1991, p. 335).
Assumptions of the Study

1. It was assumed that the measuring instrument utilized was
adequate for the purpose of the study.

2. It was assumed that the responses to the questionnaire
reflected actual perceptions of the respondents toward the
various facets of selection criteria used in commnity college
radiologic technology programs.

3. It was assumed that respondents to this study had a significant

impact on the student selection process, and that their



21

perceptions played a role in providing a radiologic technology
student with an appropriate array of cognitive and
non-cognitive traits.

It was assumed that because radiologic technology is considered
to be a relatively young allied health profession, research
literature in the area of community college radiologic
technology program entrance assessment and students success

outcomes would be limited.

Limitations of Study

In this study's attempt to answer research questions about selection

criteria for students in community college radiologic technology

programs, the following limitations were noted:

1.

This study was limited to the students enrolled in the 1990-91
academic year at Committee on Allied Health and Education
Accreditation-accredited associate degree radiologic technology
programs at community colleges in the United States.

Because of the survey structurev and content, personality traits
and characteristics of students noted as desirable and
important for all allied health students to possess during the
training period, and subsequently in the working environment,

were not fully measured by program directors.

Significance of Study

The Committee on Allied Health Education and Accreditation (CAHEA)

is an allied health education accrediting agency sponsored by the
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American Medical Association (AMA). Moreover, CAHEA acts as an umbrella
accrediting agency in as much as it works cooperatively with
externally-sponsored review committees to accredit educational programs
in the numerous fields of postsecondary allied health education. In
this role, CAHEA accredits most of the formal training programs in
radiologic technology (Allied Health Education Directory, 1990).

There were 666 CAHEA-accredited programs in radiologic technology in
1989. ’I'he.category "junior or commnity college" comprised 199 of the
radiologic technology programs, vocational or technical schools
comprised 30, and academic health centers/medical schools comprised 28
programs. The U.S. Department of Defense operated 4 of these programs.
Hospitals and/or medical centers comprised 353 programs. Four-year
college or university represented 47 of these programs, and the U.S.
Department of Veteran Affairs operated 4 of the programs. There was one
non-hospital health care facilities with a program.

Table I, "Radiologic Technology Programs in the United States:
Enrollment and Degrees Awarded in 1989-90, by Institution Type, Number
and Percent," describes the enrollment and degrees awarded in radiologic
technology programs according to types of institution in 1989-90.
According to Table I, the institutions sponsoring the highest number of
enrollments and graduates in radiologic technology were programs at
junior or community colleges and vocational or technical schools, as
compared to four-year colleges or universities, academic health centers
and medical schools, and hospitals or medical centers (Allied Health
Education Directory, 1990). During the 1989-90 academic year, a total
of 83,573 students were enrolled in the CAHEA-accredited programs;
33,942 of these students graduated. Fifty-three percent (44,577) of all

1989-90 enrollees were enrolled in programs sponsored by junior or
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community colleges (30,003) or at vocational or technical schools

(14,574).

- TABLE I

RADIOLOGIC TECHNOLOGY PROGRAMS IN THE UNITED STATES: ENROLIMENT
AND GRADUATES IN 1989-90, BY INSTITUTION TYPE,
NUMBER AND PERCENT

Enrollment Degrees Awarded

Type of Institution Number/Percent  Number/Percent
Academic Health Center/Medical School 10,255 12.3 4,441 13.1
Department of Defense 2,139 2.6 1,447 4.4
Department of Veteran Affairs 177 0.2 117 0.3
Four-Year College or University 17,100 20.5 5,112 15.1
Hospital or Medical Center/1-99 Beds 7 0.0 4 0.0
Hospital or Medical Center/100-299 Beds 1,615 1.9 861 2.5
Hospital or Medical Center/300-499 Beds 3,284 3.9 1,809 5.3
Hospital or Medical Center/500 or more beds 4,050 4.8 2,254 6.6
Junior or Community College 30,003 35.9 11,176  32.9
Vocational or Technical School 14,574 17.4 6,425 18.9 -
Non-Hospital Health Care Facilities or Lab 369 0.4 266 0.8
Total 83,573 100.0 33,942 100.0

Source: Allied Health Education Directory, 1991, published by the AMA.

Within the overall family of allied health professions, junior and
commnity colleges, together with vocational or technical schools
comprised 39 percent of all institutions sponsoring CAHEA-accredited
programs. Programs in medical laboratory sciences, respiratory care and
the radiologic sciences comprised the majority (73 percent) of all
CAHEA-accredited programs, a long standing pattern. Radiologic science
programs, including radiation therapy technologists, nuclear medicine
technologists and radiographers made up 31 percent (883) of the above
CAHEA~-accredited programs (Allied Health Education Directory, 1991).

The trends in programs, enrollments, and graduates by occupation in
1986-90 showed changes that occurred in allied health education. The

number of the CAHEA-accredited programs decreased by 68 from 1986 to
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1988, increased by 6 from 1988 to 1989, and increased by 24 from 1989 to
1990. Programs in the field of radiologic technology totaled 701 in
1986, with an enrollment of 15,225 and 6,400 graduates. In 1988, there
were 667 radiologic technology programs, with enrollments of 15,313
students and 6,080 graduates. In 1989 there were 666 programs with
16,529 students and 6,528 graduates (Allied Health Education Directory,
1991). From 1986 to 1988 enrollments in radiologic technology programs
increased by 88, while the number of graduates declined by 320. Fram
1988 to 1989, enrollments incréased by 1,216 and graduates increased by
448. From 1989 to 1990, enrollments increased by 2,164 and graduates
increased by 874, representing a consecutive increase in graduates since
1988. Female students comprised approximately 74 percent of the 1989-90
total program enrollments and graduates, a long-standing trend.

The 1990 Report of Program Directors' Perspectives indicated that

the total number of radiologic technology student applicants was
39,004. The relative number of radiologic technology student applicants
who were considered by program directors to be qualified for admission
into radiologic technology educational programs was 21,996 (Allied
Health Education Direcfory, 1991). Thus, while operating institutions
that profess open access, open door in their mission statements,
radiologic technology programs reject one out of every two applicants.
Radiologic technology programs are generally two to four years in
length, depending on program design, objectives, and the degree or
certificate awarded. They require a minimum of a high school diploma or
equivalent for admission. Educational background in mathematics,
physics, chemistry, and biology is generally helpful. Successful
completion of a radiologic technology program is dependent on documented

achievements of defined objectives and competencies. The requirements
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for a degree, usually the Associate of Applied Science degree, is
generally consistent with the requirements for other degrees awarded by
the sponsoring institution.

It is important to consider how specialized, highly competitive
radiologic technology programs fit within the philosophic context of the
universal access that lies at the heart of the community college
movement in America. President Harry Truman's 1947 Commission on Higher
Education strongly urged that the door to higher education be opened.
The development of commnity colleges, with open admission policies and
programs for everyone, was designed to ensure that no member of society
misses a chance to acquire knowledge and expand career opportunities
(Higher Education for American Democracy, 1948). With approximately
43.3 percent of all Committee on Allied Health and Education
Accreditation-accredited programs sponsored by either commnity or
junior colleges (n = 1232), the question still remains: should
commnity colleges educate for further studies, or should they be the
capstone for graded education? (Cohen, 1987)

Because the field of radiologic technology'is considered to be a
relatively young allied health profession, the literature related to
selection criteria and student success was limited. This study will
investigate the practices employed by radiologic technology programs at
comunity colleges, specifically focusing on non-cognitive and cognitive
admission predictors, in that cognitive predictors will not allow
measurement of competency-based learning in the affective and
psychomotor domains.

In 1944, x-ray technology, the predecessor of radiologic technology,
joined the allied health professions as the fourth health occupation to

establish standards of education and qualifications for accreditation.
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From 1944 until 1969, the American College of Radiology's Commission on
Technologists Affairs, Committee on ’I‘eéhnologist Training carried out
program evaluation. In 1969, the American Society of Radiologic
Technologists and the American College of Radiology established the
Joint Review Committee on Education in Radiologic Technology (JRCERT)
within the structure for allied health education accreditation provided
by the American Medical Association's Council on Medical Education. The
Joint Review Committee on Education in Radiologic Technology (JRCERT)
was incorporated in 1971.

In 1976, the AMA's Council on Medical Education formally delegated
responsibility for all allied health education accreditation to the
Committee on Allied Health Education and Accreditation (CAHEA), which is
broadly representative of allied health education interests.
Accreditation of educational programs in radiography is a voluntary,
peer review process that the Joint Review Committee on Education in
Radiologic Technology conducts with the Committee on Allied Health
Education and Accreditation. This cooperative process is formally
recognized by the United State Department of Education and the Council
on Postsecondary Accreditation, governmmental and private agencies
respectively, with oversight responsibilities for broad areas of
institutional and programmatic accreditation. Over the years, the Joint
Review Committee on Education in Radiologic Technology has become
established as one of the largest review committees within the CAHEA
accreditation system.

The Essentials and Guidelines of an Accredited Educational Program

for the Radiographer (commonly called Essentials) is the standard for

the accreditation of educational programs in radiologic technology. The

radiography profession was the first imaging related science to
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establish Essentials. The first radiography Essentials resulted from
negotiations between the executive committee of the ASXT and the Council
on Medical Education of the American Medical Association. The American
College of Radiology and the American Registry of X-ray Technicians also
collaborated on the Essentials.

The Essentials evolved from a one-page narrative to a 12-page
document that include all reguirements for which an accredited program
is held accountable. The Essentials were initially adopted in 1944;
reviewed in 1955, 1969, 1978, 1983 and 1990 with the collaborative
efforts of the American College of Radiology, American Medical
Association and the American Society of Radiologic Technologists.

The Essentials have evolved to include more meaningful curricula and
greater professional autonomy for radiographers to establish
professional standards for entry-level radiography. It is important to
realize that as radiographers have assumed more responsibilities in the
preparation of students, educational standards have risen (Mixdorf,
1992).

Radiologic technology programs are a vital part of the health care
system and are essential to meet health care needs. .In order for a
radiologic technology program to continue its role as a provider of
qualified health care personnel, it is important that its graduates
exhibit success, measured through demonstrated clinical competencies and
by passing the American Registry of Radiologic Technologists
Examination. The Registry was initiated in 1922 when the Radiologic
Society of North America, with the support of the American Roentgen Ray
Society and the cooperation of the Canadian Association of Radiologists
and the American Society of X-ray Technicians, joined in the

establishment of the American Registry of Radiological Technicians. In
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1962, the Registry enacted a program of examination and certification in
nuclear medicine technology and radiation therapy technology. At that
time, the name was changed to the American Registry of Radiologic
Technologists. 1In 1977, the Registry adopted the term "Radiographer' to
replace the previous term "X-ray Technologist".

" The purpose of the Registi:y is to encourage the study and to elevafe
the standards of radiologic technology, as well as to examine and
certify eligible candidates (ARRT, 1991). The purpose of this study is
to assess perceptions of community college radiologic technology program
directors throughout the United States and their usage of selection
criteria for prospective students to help identify what selective
admission criteria are being used to assess cognitive capabilities and
non-cognitive traits of prospective students.

The following chapters will summarize the literature pertaining to
the historical prospective of radiology: the comunity college as it
relates to radiologic technology education, radiologic technology
programs in the United States, the radiologic technology curriculum,
cognitive predictors, including standardized tests and their use in
radiologic technology and other allied health profession programs;
non-cognitive predictors, including aptitude testing; and the Registry
examination. Additional chapters will report the findings of the
survey, analysis the findings, conclusions and recommendations that were

developed for further studies.



CHAPTER II
REVIEW OF SELECTED LITERATURE

The review of the literature for this chapter is divided into ten
sections: (1) Historical Background of Radiologic Technology Programs,
(2) Community Colleges, (3) Radiologic Technology Programs in the United
States, (4) Curriculum, (5) Cognitive Predictors, (6) Standardized Tests
and Radiologic Technology Programs, (7) Non-Cognitive Predictors, (8)
Aptitude Testing, (9) The Registry Examination, and (10) Summary. The
absence of current and appropriate information on radiologic technology
selection procedures for 199 CAHEA-accredited programs based at
commnity colleges provides impetus for this national study.

The field of radiologic technology is considered to be a relatively
young Allied Health Profession. Due to limited research on commnity
college radiologic technology entrance assessment and student success,
it was decided that an investigation of selection criteria related to
comunity college radiologic technology, including allied health,
nursing and medical education, would be most relevant to this literature
review.

Everywhere, men and women are beginning to realize that the
education they received in the past, regardless of how
little or how much, cannot sustain them for long in a time
of rapid change. They are discovering that if they wish to
remain in touch with the reality of an everchanging,
ever-new present, they must change themselves-the only way
to survive in a world where so much is new everyday, is to

develop a process of continual self-renewal (Harlacher,
1978, p. 1).

29
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The overall importance of the two-year college to the American
democratic ideal through providing access to postsecondary education to
the general population has been the normal consensus in the literature.
This importance has been debated in light of the perceived shift in
two-year college curricular orientation from collegiate/transfer to
vocational/technical (Baser, '1991) .

Demographic studies show that the proportion of the United States
population ages 18 to 23 years old will decline through the mid—lQQOs.
Experts have predicted that this shrinkage of the so-called traditional
college-age population will make it increasingly difficult for allied
health programs, including radiologic technology programs, to attract
qualified applicants (Institute of Medicine, 1989). The 1990 Report of
Program Directors' Perspectives indicated that the total number of
radiologic technology student applicants was 39,004. The relative
number of radiologic technology student applicants who were considered
by program directors to be qualified for admission into radiologic
technology educational programs was 21,996 (Allied Health Education
Directory, 1991). Thus, while operating within institutions that
profess open access, open door in their mission statements, radiologic

technology programs reject one out of every two applicants.

Roentgenography

Professor Wilhelm Konrad Roentgen discovered x-rays on November 8,
1895, at the University of Wurzburg, Germany (Selman, 1985). For this
discovery he was awarded the Nobel Prize for Physics in 1901. As the
word of the "new rays" spread throughout the world, people who possessed

Crooks Tubes, essential for generating of the invisible x-rays, started
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examining human beings. The usefulness of x-rays in the diagnosis of
human ailments soon became well recognized by the medical profession.
The first documented medical examination using x-rays in North America
was performed at Dartmouth Medical School on February 3, 1896 (Soule,
1966). Shortly thereafter, a medical specialty developed utilizing
personnel skilled in the use of diagnostic x-rays. Between the years of
1920 and 1930, x-ray specialists (usually physicians) engaged men and
women as apprentices and taught them the essentials of radiology (Soule,
1974).

Historians of higher education have traditionally viewed the
apprenticeship system as the earliest fonﬁal method or process of
educating members of a profession (Brubacher, 1968). The evolution of
the profession of medicine is a good example of this, with two of its
dimensions of learning, that of theory and clinical practice. However,
the early training of radiologic technicians exemplified the
apprenticeship system where practice was the rule and theoretical
knowledge the exception. Thé apprenticeship system had limitations
including, but not limited to:

1. the number of apprenticeships
2. a lack of consistency in training

3. the knowledge and experience gained which was related to
the practitioner's background

4, training that often emphasized clinical experience over
conceptual learning.

Because of these limitations, the apprenticeship system of learning was
eventually replaced by professional medical schools. The medical school
added theoretical knowledge to practical aspects, resulting in a more
comprehensive education (Brubacher, 1968). Schools to produce

radiologic technicians began operation during the decade of the 1920's.
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The greatest influence in the transition from apprentice-type
programs to professional schools of radiologic' technicians resulted from
the contributions of Ed C. Jerman (Coates, 1964). Radiology had begun
to grow rapidly as a medical specialty during and immediately after
World War I, but x-ray schools for training radiologic technicians were
not yet functioning. Beginning in 1904, Jerman devoted his life to
teaching of radiologic technicians, making him the first radiography
instructor in the United States (Soule, 1966). Jerman began to give
private instruction in 1917-18, when he became associated with the
Victor X-ray Corporation, the forerunner to the General Electric
Corporation. The purpose of this association was to develop a formal
educational program for x-ray technicians. In 1920, Jerman founded the
American Registry of X-ray Technicians (ARXT) and later organized the
American Society of X-ray Technicians (ASXT), which directed educational
aspects of the profession. In the United States, Jerman is deservedly
recognized as "The Father of Radiography" (Carlton, 1992).

From the 1920's through the 1940's, radiologic technician programs
were established in hospitals throughout the United States. Most of
these schools were one-year in length and placed the greatest emphasis
on the practical aspects of training (Soule, 1974). 1In an effort to
standardize education for radiologic technicians, the American Registry
Board in 1936 established a list of approved programs based on a survey
of medical hospitals and schools (Soule, 1974). In 1944, the American
Medical Association's Council on Medical Education and the American
Society of X-ray Technicians jointly established inspection and
accreditation quidelines for x-ray technician schools with the

publication of the Essentials for an Approved School of X-ray Technology

(Allied Health Education Directory, 1981). Within the field of
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radiologic technology these educational standards were known as "The
Essentials." The Essentials have repeatedly been updated, most recently

in 1990, and are now officially called Essentials and Guidelines of an

Accredited Educational Program for the Radiographer (Essentials, 1990,

Appendix A).

The 1960's and 1970's saw further moves towards improving
professional training of radiologic technology programs through
lengthened educational programs, curricular improvements, and for the
first time, reliance upon standardized tests for admissions. 1In 1960,
the American Registry of Radiologic Technologists (ARRT), American
Society of Radiologic Technologists (ASRT), the American Medical
Association (AMA), and the Committee on Allied Health Education and
Accreditation (CAHEA) established two years as the minimum length for
the radiologic technology educational program. These three bodies took
the position that nothing less than a two-year radiologic technology
program could provide the theoretical and practical training and
experience necessary to produce a competent radiologic technologist
(Soule, 1966). In that same year of 1960, ASRT developed a "Teacher's
Syllabus," designed to outline curricular and course requirements for
good radiologic technoiogy programs (Allied Health Education Directory,

1981). 1In 1976, ASRT published a comprehensive Curriculum Guide for

Programs in Radiologic Technology (ASRT, 1976). This guide included a

model curriculum, course descriptions, outlines and behavioral
objectives with designated competency levels.

Education in radiologic technology--from its foundation as an
apprenticeship program to the first formal schools in hospitals--had
been a profession learned from practice and observation with little if

any theoretical framework (Koenig, 1971). In comparison with other
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allied health care curricula, radiologic technology programs were among
the top one-third in terms of number of hours spent in clinical practice
and among the lower third in terms of the number of classroom hours
(Weil, 1967). Thus, while commnity college radiologic technology
programs still rely on practical clinical training, appropriate learning
experiences and curriculum have been sequenced to develop theoretical

"critical thinking skill" competencies necessary for graduation.

Community Colleges

The supply of graduates in allied health fields depends not only on
students' careers but also on the maintenance and expansion of
educational opportunities. The emergence of the community college set
the stage for what was to be the most significant trend in allied health
education (Siebert, 1975). Support of the community college movement
came from President Harry S. Truman's Commission on Higher Education.
The commission was chaired by George F. Zook, one of the leading
pioneers in the community college movement. The following quotation
from the commission report reflects well the creed of the value of
education and what Zook and others saw as the "democracy education" for
commnity colleges:

Equal educational opportunities for all persons, to the
maximum of their individual abilities and without
regard to economic status, race, creed, color, sex,
national origin, or ancestry, is a major goal of
American democracy. Only an informed, thoughtful,

tolerant people can maintain and develop a free society
(Higher Education for American Democracy, 1947, Vol. 2,

p- 7).
Later, President Dwight D. Eisenhower's Committee on Education

Beyond the High School concluded:
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Communities or groups of neighboring communities faced with
an impending shortage of higher education capacity will do
well to consider new two year community colleges as part of
the solution. Experience in a number of areas has
demonstrated that, with carefully planned facilities and
programs, community colleges can be highly effective in
affording readily available opportunities for excellent
education beyond the high school (Report of President
Dwight D. Eisenhower's Committee on Education Beyond the
High School, 1955-56, p. 12).

In a 1964 statement the American Association of Junior Colleges
(AAJC) stated: '"The two-year college offers unparalleled promise for
expanding through the provision of comprehensive programs embracing job
training as well as traditional liberal arts and general education"
(American Association of Junior Colleges, 1964, p. 546). Calls for
occupational education in the two-year colleges had been made as\early
as 1900 by William Rainey Harper, who suggested that "many students who
might not have the courage to enter upon a course of four years' study
would be willing to do the two years of work before entering business or
the professional school" (Brick, 1963, 1965, p. 18). Vocational,
occupational and technical programs grew during the thirty year period
following America's entry into World War II, a period when economic
growth centered around manufacturing industries. By 1968, the Bureau of
Labor Statistics would report that 40 percent of all full- and part-time
students in two-year colleges were enrolled in career oriented programs
(Bushnell, 1973). The demand for well-trained professionals assisting
physicians in the delivery of health care prompted the AMA Commission in
the 1960's to coordinate the relationship of medical with allied health
professions and services, and to recommend creation of a separate
department within the AMA to handle all activities related to allied
health education. As other professional accrediting bodies came to

exert their impact on the curriculum, so too did radiologic technology
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come to be influenced by the powerful AMA through the Joint Review
Committee on Education in Radiologic Technology (JRCERT). The JRCERT is
vested with the responsibility and authority to evaluate radiologic
technology programs that have requested accreditation services.

The evaluation activities of the JRCERT include receiving and
analyzing Self-Study Reports, sending representatives to conduct a site
visit of a radiologic technology program, and developing accreditation
recommendations during scheduled committee meetings. The JRCERT sends
their accreditation recommendations and rationale to CAHEA for action.
Accreditation recommendations submitted by the JRCERT are reviewed by
one of two CAHEA subcommittees. The subcommittee reviews are designed
to ensure that due process and CAHEA and JRCERT polices and practices
have been followed in arriving at accreditation recommendations.

Radiologic technologists and other allied health care professionals
were affected by technological developments, and their education and
training gradually became more specialized and lengthy (Stanfield,
1990). 1In recognition of this growing complexity, Congress passed the
Allied Health Professions Training Act in 1966. This act was
specifically designed to increase the opportunities for training of
personnel in allied health professions and to improve the educational
quality of the schools training such personnel. Given the nation's
growing health care manpower needs and the emergence of community
colleges, hospital-based allied health education programs suffered more
closures than any other type of programs because the supply of graduates
in allied health fields depended on the maiﬁtenance and expansion of
educational opportunities. Formal education with college-based training
programs supported by specific professional associations became the norm

for almost all of the allied health profession.



37

The growth of technology has dramatically affected the health
professions. Students entering allied health fields had to excel in
academic theory as well as mastery of technical and clinical roles and
procedures. During the transition from hospital-based to college-based
radiologic technology programs, the American Society of Radiologic
Technologists and the American College of Radiology promoted an orderly
movement away from the totally clinical curriculum of the hospital-based
training programs toward a more judicious mix of general education,
theory, and specialized training anchored in more formalized education
institutions (Light, 1973).

The move from hospital-based to college-based programs in radiologic
technology took place during the period of greatest expansion of the
commnity college movement, the 1960's. 1In 1960, there were 718 AMA
approved radiologic technology programs, of which five were located at
commnity colleges (Soule, 1969). As of January 1991, there were 666
Committee on Allied Health Education and Accreditation-approved
programs, of which 199 (33.3 percent) were associate degree, 47 (14.1
percent) were baccalaureate degree, and 353 (47.0 percent) were hospital
or medical center based (Allied Health Education Directory, 1990).

In a trend that accompanied a shift from hospital-based to
college-based programs, the total number of radiography education
programs decreased by 23 percent between 1976 and 1986. A sudden
decline in graduations by approximately 15 percent had occurred, from
7,393 to 6,400 graduates in 1986 (Committee on Allied Health Education
and Accreditation, 1987). Radiologic technologist educators became
quite concerned, given the shortage of radiologic technologists that
already existed. Radiologic technologist educators theorized that the

decline might have been the result of potential students responding to
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fears of reduced demand generated by the new prospective medical payment
schedules of the federal government. Established as a cost containment
measure, the prospective payment system (PPS) attempted to shift the
risk of cost to the health-care provider.

The decade of the 1980's saw radical change in the way health care
was financed. Four major factors changed health care. There were
shifts of the balance of power, a shift of the health care setting, an
excess of doctors, and diagnostic related groups. Hospitals were paid a
set amount for each patient in any of the established 471 known disease
categories and diagnostic related groups (DRGs). This meant that the
federal government would not pay beyond a set fee for an identified type
of illness, no matter how long the patient stayed or what services were
offered. As a result hospital admissions dropped and the length of
patient stay was shorter, so the need for qualified radiologic
technologists personnel in the hospital(s) declined. This tended to
support the views of those radiologic technology educators who argued
that the decline in entry into radiologic technology programs was the
result of changes in federal payment schedules, as cited above.

Even if the decline in graduations is halted, there will still be a
significant shortage of radiologic technology practitioners through the
year 2000. The Bureau of Labor Statistics estimated that between 1986
and the year 2000, the number of jobs for radiologic technologists and
technicians would grow by 65 percent, from 115,400 to 190,100 (Bureau of
Labor Statistics, 1986). The types of personnel likely to be in demand
in the future depends in large degree upon technological changes. For
example, the emergence of new imaging modalities such as Magnetic

Resonance Imagining (MRI) and Position Emission Tomography (PET), and
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the application of the computer technology of imaging have generated
major improvements in diagnostic capabilities.

The Institute of Medicine was chartered in 1970 by the National
Academy of Sciences to enlist distinguished members of appropriate
professions in the examination of povlicy matters pertaining to the
health of the public. The Institute acts under both the National
Academy of Sciences and the National Academy of Engineering's 1863
congressional charter to advise the federal government and the
profession in the identification and investigation of issues related to
medical care, research and education. According to the Institute of
Medicine, factors related to the labor market demands for competent
radiologic technologists will likely include, but not be limited to, the
following:

e hospital utilization ‘

e growth of all types of physician free-standing facilities

e licensure changes

¢ technological changes that will cause new areas of specialization

e results of technology assessment (Institute of Medicine, 1989).

The problem of selection, differentiation and guidance of candidates
for admission to programs of studies for allied health occupations .
concerns all professional educators involved with the preparation of
such individuals (Psychological Service Bureau, 1986-87). The issue
directly stated is: where the number of applicants significantly
exceeds program capacity, how can those students who will be most likely
to succeed be best selected (Maynard, 1974)?

Given the data which clearly show a nationwide shortage of qualified
radiologic technologists, it is imperative that selection criteria
maximize a student's success in the didactic and clinical areas, as well
as aid in predicting successful passage of the American Registry of

Radiologic Technologists examination. The regular eligibility
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educational requirements for certification according to the American
Registry of Radiologic Technologists fequire that candidates
successfully complete a program of formal education which has been
approved by the Committee on Allied Health Education and Accreditation
(CAHEA). To those who have passed the examination and are otherwise
eligible, a certificate is issued which confers upon the applicant the
right to use the title Registered Technologist (ARRT, 1991).

Many allied health professional educators freely admit that the
written certification test is primarily slanted toward the academic or
cognitive achievement of the student, rather than the clinical
performance or the non-cognitive aspects of the profession which do not
rely upon many of the academic skills in the daily delivery of health
care services (Kavanaugh, 1981). To achieve professional competence
requires that radiographers apply knowledge of anatomy, physiology,
positioning and radiographic techniques in the performance of their
duties. Radiologic technologists should be able to communicate
effectively with the public, other health professionals and their
patient(s). The radiologic technologist should also display personal
attributes of compassion, courtesy and concern in meeting the needs of
the patient, especially since these are components of the Radiologic
Technology Code of Ethics.

It is important here to make a distinction between the terms
assessment and evaluation. Assessment is defined as '"the process of
gathering data and fashioning it into an interpretable form." It
precedes the final decision-making stage of evaluation. Evaluation is
defined as "the process of ascertaining or judging the value of
something by use of a standard of appraisal.”" Final decisions

concerning evaluation of students and their program completion are made
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from internal evidence and external criteria (Anderson, 1975).
Strategies and instruments utilized for evaluation of student behaviors
in the behavioral domains should be made available to support the score

received on the written radiologic technology certification test.
Radiologic Technology Programs in the United States

The overail importance of the two-year college to the American
democratic ideal of access to postsecondary education to the general
population is well established in the literature. This importance has
been debated in light of the perceived shift in two-year college
curricular orientation from collegiate/transfer to vocational/technical
(Baser, 1991).

Demographic studies show that the proportion of the United States
population ages 18 to 23 years old will decline through the mid-1990s.
Experts have predicted that this shrinkage of the so-called traditional
college-age population will make it increasingly difficult for allied
health programs, including radiologic technology programs, to attract
qualified applicants (Institute of Medicine, 1989). The 1990 Report of
Program Directors' Perspectives indicated that the total number of
radiologic technology student applicants was 39,004. The relative
number of radiologic technology student applicants who were considered
by program directors to be qualified for admission into radiologic
technology educational programs was 21,996 (Allied Health Education
Directory, 1991). Thus while operating within institutions that profess
open access, open door in their mission statements, radiologic
technology programs reject one out of every two applicants.

Eleven types of institutions sponsor the Committee on Allied Health
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Education and Accreditation (CAHEA) -- accredited programs as of October
31, 1991: (1) academic health centers and medical schools, (2)
four-year colleges and universities, (3) community and junior colleges,
(4) vocational and technical schools, (5) hospitals and medical centers
of 1 to 99 beds, (6) hospitals and medical centers of 100 to 299 beds,
(7) hospitals and medical centers of 300 to 499 beds, (8) hospitals and
medical centers of 500 or more beds, (9) non-hospital health care
facilities, (10) the Department of Veteran Affairs, and (11) the United
States Department of Defense. Table II, "Radiologic Technology Programs
Accredited by the Camnittee on Allied Health Education and Accreditation
(CAHEA) in 1990, By Number and Percent," shows the number and percentage
distribution of each major category of CAHEA-accredited radiologic

technology programs in 1990.

TABLE II

RADIOLOGIC TECHNOLOGY PROGRAMS ACCREDITED BY THE COMMITTEE
ON ALLIED HEALTH EDUCATION AND ACCREDITATION (CAHEA)
IN 1990, BY NUMBER AND PERCENT

Sponsoring Institutions # of Programs Percent
Academic Health Center/Medical School 28 4.2
Department of Defense 4 0.6
Department of Veteran Affairs 4 0.6
Four-Year College or University 47 7.0
Hospital or Medical Center: 1-99 Beds 1
Hospital or Medical Center: 100-299 Beds 110 16.5
Hospital or Medical Center: ' 300-499 Beds 134 20.1
Hospital or Medical Center: 500 or more beds 108 16.2
Junior or Community College 199 29.8
Vocational or Technical School 30 4.5
Non-Hospital Health Care Facilities or Lab 1 0.5
Total Programs 666 100.0
Note: 1. CAHEA is an allied health education accrediting agency

sponsored by the American Medical Association (AMA).

2. Percentages do not add to 100.0 due to rounding.
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The category "junior and community colleges" comprised 29.8 percent
of all institutions sponsoring CAHEA-accredited programs, while
hospital-based sponsors comprised 52.8 percent and vocational or
technical schools comprised 4.5 percent. Four-year colleges or
universities constituted 17 percent, while academic health centers
comprised 4.2 percent. The Department of Defense (0.6 percent),
Department of Veteran Affairs (0.6 percent), and non-hospital health
care facilities (0.5 percent) comprised the remaining proportion of
institutions sponsoring CAHEA-accredited programs.

The 1990 Report of Program Directors' Perspectives indicated that
the total number of radiologic technology student applicants was
39,004. The relative number of radiologic technology student applicants
who were considered by program directors to be qualified for admission
into radiologic technology educational programs was 21,996 (Allied
Health Education Directory, 1991). Thus, while operating with
institutions that profess open access, open door in their mission
statements, radiologic technology programs at community colleges reject

one out of every two applicants.

Curriculum

A structured radiologic technology curriculum, with written course
syllabi which describe learning objectives and competencies to be
achieved for both didactic and supervised clinical education, should be
provided to assure that adequate opportunity to acquire the needed
knowledge and skills can take place (Essentials, 1990, Appendix A). The

curriculum should be based upon clearly stated objectives that identify
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professional competencies and include cognitive, affective and
psychomotor capabilities (Essentials, 1990).

The cognitive domain includes all objectives which deal with the
intellectual behaviors of the learner. The psychomotor domain covers
all those objectives in which the learner is engaged in some physical,
kinesthetic behavior. The affective domain is concerned with attitudes,
feelings, interests, and values of the learner. The cognitive and
psychomotor domains are concerned with the question: What can the
learner do? The affective domain is concerned with the question: What
will the learner do? Many allied health professional educators freely
admit that the Registry is primarily slanted toward the academic or
cognitive achievement of the student in the curriculum, rather than the
clinical performance or the non-cognitive aspects of the profession
which do not rely upon many of the academic skills in the daily delivery
of health care services (Kavanaugh, 1981).

According to the Essentials, curriculum content of radiologic
technology programs should produce graduates who are both competent and
compassionate. Instilled professional value should be evidenced by
affective domain objectives and evaluations. Competencies developed by
the radiologic technology program should be supported by specific
behavioral objectives documented throughout the didactic and clinical
curriculum and should include specific knowledge areas (Essentials,
1990).

Many educators have found that constructs devised by B. Bloom, D.
Krathwohl, and their associates, in Taxonomies of Educational Objectives
are useful in considering instructional objectives. Objectives in the
cognitive domain deal with recall or recognition of knowledge, and the

development of intellectual abilities and skills (Krathwohl, 1964).
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Affective objectives emphasize a feeling tone, an emotion or a degree of
acceptance or rejection (Krathwohl, 1964). Psychomotor domain
objectives emphasize some muscular or motor control, some manipulation
of material or objects, or some act which requires a neuromuscular
coordination (Krathwohl, 1964). The vsix major classes of taxonomy in
the cognitive domain are knowledge, comprehension, application,
analysis, synthesis, and evaluation. The five major classes of takonany
of the affective domain are receiving, responding, valuing, organizing,
and characterizing. The five classes. of psychomotor taxonomy are
perception, set, guided response, and mechanism and complex overt
response. The establishment of sound goals and objectives represents
one of the most crucial steps in curriculum development. Without
quality objectives, a course or curriculum might wander from topic to
topic and result in students being unprepared for the Registry
Examination or for the professional life that follows.

The development of meaningful outcomes for each course within the
radiologic technology curriculum is important. As in all of vocational
education, outcomes are of prime importance in radiologic technology
programs. Outcomes can represent the extent to which students
demonstrate competence once specific curriculum content has been
taught. Some outcomes might be measurable while some others might not.
Measurable outcomes in vocational and technical education such as
radiologic technology can take many forms: for example, a student might
identify the components of an x-ray tube, mix processor chemistry for
film developments, or camplete a quality assurance/quality control
form. Measurable outcomes represent results which can be assessed with
quantifiable data or in an objective manner. The other extreme

represents outcomes that tend to be immeasurable. Examples might be
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where a student develops an appreciation of the value of work in
society, develops the ability to use leisure time wisely, or forms an
attitude conducive to working in a group setting. Any vocational
curriculum will have both measurable and immeasurable outcomes; thus
objectives that are developed should address both cognitive and
non-cognitive domains, and included in measurement of the cognitive
should be an assessment of the psychomotor abilities as well as academic

knowledge base.

Cognitive Predictors

The profession of radiography demands that entering students become
highly skilled technically, qualified by education to perform imaging
procedures as well as to be compassionate health care providers. The
maintenance of standards of excellence in radiologic technology
admissions is therefore necessary to assure accountability and quality
care by program graduates. For this reason, it is important that
reliable predictors, both cognitive and non-cognitive, are developed to
assess the full potential for success of all individuals in the
radiologic technology applicant pool (Blagg, 1985). The literature has
shown that traditional admissions criteria, including previous academic
performance and aptitude tests, have been effective cognitive predictors
of academic success. Research findings on the use of non-cognitive
predictors in the allied health field of radiologic technology,
unfortunately, are quite limited.

Many researchers have designed studies to investigate admission
criteria for allied health fields, however few exist for the field of

radiologic technology. Published results of a study by Ballinger (1976)
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supported high school class rank as the most significant predictor of
factors studied for performance on the American Registry of Radiologic
Technologists (ARRT) Certificate Examinations. Ballinger performed a
multiple regression analysis and found that the strongest predictor of
success on the national Registry was high school graduating percentile.
The second best predictor was the score on the English competency
portion of the American College Test Program (ACT) English Composite
score (Ballinger, 1976)‘.

A study by McCausland and Stewart (1974) cited the results of an
analysis of factors affecting the success of 154 college freshman
enrolled at the University of Wyoming. College freshman grade point
average, study skills, high school grade point average, and other
variables were examined. The primary purpose of the study was the
identification of study and attitudinal factors which were relevant to
college success. It found the high school grade point average in
addition to the ACT composite scores to be a good combination for
selection purposes. While McCausland and Stewart concluded that high
school averages tended to be the best cognitive indicator of college
success, high school grade point averages did not indicate specific
student strengths and weakness. Therefore, for diagnostic and
counseling purposes at the college level, the high school grade point
average had little value. The results of this study suggested that the
cognitive and non-cognitive variables of academic aptitude, study skills
and attitudes were important components of college success (McCausland,
1974).

A 1973 study by Chisson studied the records of college freshmen
correlating high school grade point average, SAT scores, freshman

English and mathematics grades, and total grade point average for the
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first college semester. The study concluded that the high school grade
point average was the most valued predictor (Chisson, 1985). Goldman
and Slaughter (1976) attempted to discount grade point average
composites as a valid predictor of total student performance. Errors in
the selection of college students are universally related to the
validity of the predictors employed. The generally weak validity with
which grade point average in college has been predicted gives rise to a
number of selection errors. This situation has producéd criticism of
standardized tests and a search for alternative models of fair
selections. Goldman and Slaughter suggested that the problem was a
criterion problem rather than a predictor problem. Their investigation
demonstrated high validity for predicting grades in single classes.
Since single class grades are components in the GPA composite, it seemed
paradoxical that GPA prediction is inferior to grade point prediction in
single classes. From their study, grade point averages of individual
courses appeared to be valid, but due to different evaluation methods,
and different grading standards in different types of college classes,
performance in different subject areas was nonequivocal (Goldman and
Slaughter, 1976).

A study by Tidd and Conine (1974) investigated correlations among
physical therapy program courses, biological sciences, clinical
performance and academic grade point average (GPA). High correlations
between total grade point average and achievement in the biological and
physical sciences were recorded, indicating that students performed
better in clinical settings with increased biological and physical
science training (Tidd, 1974).

Zufall (1974), in a review of research articles related to the

selection of students in medical technology programs, found various
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tests to be helpful as predictors of success. In a study by McCune and
Rausch (1969), the predictor used was the Strong Vocational Interest
Blank. The Strong Vocational Interest Blank employed 325 items to
inquire about a respondent's interest in a wide range of occupations,
occupational activities, hobbies, leisure activities, school subjects
and types of people. The respondent was asked to indicate "like,”
"indifferent,”" or "dislike" in response to the items; the answers then
were analyzed by computer to devise scores on 264 scales. The results
of the Strong Vocational Index were reported on a sheet called a
profile, which represented the scaled scores in an organized format, and
interpretive information offered. Eberfield and Love (1970) used the
Bell Adjustment Inventory, Kuder Preference Record, and Selective
College Ability Test (SCAT) as an aptitude battery. The scores of these
tests were used along with the grade point average (Zufall, 1974). The
Selective College Ability Test is designed to measure academic aptitude,
and has long been a staple in school testing programs. The Bell
Adjustment Inventory reports six students scores concerning home,
health, submissiveness, emotionality, hostility, and masculinity. The
Kuder Preference Record (Kuder General Interest Survey) can help to
provide a more complete picture of a school age person and can be
especially helpful in making educational and vocational plans at various

opportunities for choices in a person's career development.
Standardized Tests and Radiologic Technology Programs

The American College Test is a composite of four sub-tests which
measure educational development in the areas of English, mathematics,

social studies and natural sciences. The overall composite test is



50

regarded by their creators as measures of academic development which
rely partly on the students' reasoning abilities and partly on their
knowledge of the subject matter fields in an effort to emphasize their
abilities to use both. The English usage sub-test measures students'
understanding of the conventions of standard written English and the use
of basic elements of effective expository writing: punctuation,
grammar, sentence structure, diction, style, logic, and organization.
The mathematics sub-test measures students' mathematical reasoning
ability. The test emphasizes quantitative reasoning rather than recall
of formulas, knowledge of specific techniques, or computational skill.
The social studies reading sub-test measures students' ability to read,
analyze, and evaluate social studies materials. There are two types of
items: the first type (70 percent of the test) is based upon reading
passages and the second (30 percent of the test) on general background
or information. These items require inferential reasoning and the
application of general information rather than rate recall of specific
facts. The natural science reading sub-test measures students' ability
to read, analyze and evaluate material from the natural sciences. The
items require inferential reasoning and the application of general
information rather than the rate recall of specific facts. The
composite will be the average score for the English, mathematics, social
studies, and natural sciences tests.

American College Test assessment results are summarized on the ACT
Assessment College Report, which ACT sends to institutions and agencies
designated by each student. The ACT Assessment also includes an
interest inventory to help students compare interests with those of
students who have completed various major college majors, and identifies

groups of jobs the student may want to explore. According to the ACT,
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the ACT examination is administered in 50 states while the Scholastic
Aptitude Test (SAT) is administered in' 22 states (Appendices B & C).
About two-thirds of the majority of accepted freshmen nationally were in
the highly-selective or top 10 percent of high school graduating classes
which had average ACT Composite Scores between 27 and 31, while the SAT
total (Verbal + Math) was between 1120-1290. The majority of accepted
freshmen in the selective or top 25 percent of high school graduating
classes had average ACT Composite Scores between 22-27, while the SAT
total (Verbal + Math) was between 920-1090. The majority of accepted
freshmen in the traditional or top 50 percent of high school graduating
classes had average ACT Composite Scores of 20-23, while the SAT total
(V + M) was between 810-950. Because the ACT examination is
administered in 28 states and is used to a high degree at public
comunity colleges, opinion rating questions were developed for the

Survey of Recruitment, Admission and Selection Criteria for Radiologic

Technology Programs.
Lauer (1981) examined the effects of six manipulatable factors on

Registry performance in 15 Western college-based programs.
Hospital-based and university medical center-based radiography programs
were not studied. Two-year associate degree radiography programs
delivered by community colleges and universities were studied. The
findings implied that students had an equal chance for success on the
Registry examination regardless of a number of factors including the
educational expertise of faculty, the institutional academic degree
requirement, the number of clinical education hours required, the
methods used in assigning student to clinical affiliates, the use of
on-campus energized laboratories, and the use of Registry preparation

and review courses (Lauer, 1981). With the variety of training
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approaches that exist among college-based radiography programs, further
research will be needed to substantiate educational standards.

In Kavanaugh's study, grades in selected high school courses such as
biology and algebra were compared to grades received in selected courses
in the radiography curriculum. Biology was chosen as the admission
reference because of its similarity to anatomy and physiology. Algebra
was chosen as the mathematics reference because of its use as a required
course and the frequency of algebraic problems in radiation physics, and
principles of exposure, and problem solving questions on the
certification examination. The results of the study appeared consistent
with literature that cited high school grade point average, algebra
grades and biology grades in the selection of radiologic technology
students as valid predictors of success. The correlations between high
school algebra and biology and radiography program counterparts were
significant enough to continue to use these subjects as admission
criteria, according to Kavanaugh. Kavanaugh made no statistical
comparison between high school grade point average or grades in biology
or algebra and the Registry Examination results, although reference was
made to five first-time program failures on the American Registry of
Radiologic Technologists Examination and their high school grade point
averages, as well as algebra and biology grades (Kavanaugh, 1981).

A study by Schimfhauer and Broski (1976) investigated allied health
students, examining the variables of the ACT subtest scores, high school
grade point average and five subscores of the Allied Health Profession's
Admission Test (AHPAT). Their study revealed that the math subtest of
the ACT outranked preprofessional grade point averages in predicting
success. When all allied health programs were combined, the grade point

average was again the strongest predictor variable followed by the
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mathematics subtest of the ACT, and the Allied Health Profession's
Admission Test (AHPAT) verbal subtest score. Schimfhauer did not have
evidence on Radiologic Technology as a specific allied health profession
(Schj;nfhauef, 1976).

A study by Stankovich (1977) investigated the statistical
predictability of academic performance. This study concluded that a
student's success could be predicted by high school grade point average
and college entrance test examination scores, specifically by examining
the ACT mathematics subtest scores (Stankovich, 1977). A study
completed by Bello (1977) concluded that valid factors predictive of
success or failure were best determined by age, comparative placement
and quidance program (CGP), reading and sentence scores, high school
algebra grades and college science grades (Bello, 1977).

Merritt (1972) examined the predictive validity of the American
College Test in determining college grade point averages for students
caming from low socioeconomic backgrounds. Merritt concluded that the
ACT was a valid predictor of coilege grades for students from low
socioeconomic backgrounds (Merritt, 1972). Ferguson (1975) cited
self-reported grades in ACT or Scholastic Aptitude Test composite scores
and high school rank as admission criteria. Ferguson also reported that
the American College Test was used for more than adﬁu'.ssions at many
colleges. Ferguson noted that when American College Test scores were
combined with either high school grade point averages or high school
ranking, the results were highly predictive of college success
(Ferguson, 1979).

Wesolowski (1988) found that 45.2 percent of radiologic technology
programs used the American College Test examination, 31.5 percent used

the School/College Ability Test (SCAT), and 1.7 percent used . the
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Psychological Test Examination for Radiologic Technology. About
eighteen percent (18 percent) of the fadiologic technology programs
indicated they used no pre-admission test, and Wesolowski questioned
whether this was an oversight on the part of the respondents or if an
open-door policy was in effect.

Francis (1990) investigated the relationship between pre-admission
ACT Composite Scores and the Registry Examination for two-year community
college programs. Program officials were surveyed to determine if there
were any similarities among individuals who had failed the American
Registry of Radiologic Technologists examination on their first
attempt. High school grade point averages; algebra; biology and
chemistry grades; college grade point average; college grades in courses
such as anatomy and physiology; radiographic exposure; and exposure
techniques and physics were all examined. Results demonstrated no
similarities among this group who had failed the ARRT in their first
attempt. Only one item did appear to be related, and that was that six
of the seven failing students had ACT composite scores of 14 or lower.
The program director decided to determine the connection, if any, of the
students' pre-admission ACT composite scores and the graduates' scores
on the American Registry of Radiologic Technologists examination. The
resulting modification of the radiologic technology program admission
criteria and its effect upon the Registry examination results revealed a
threefold reduction in failure rate after the revised admission criteria
were implemented. The modified admission criteria implemented in 1982
was as follows: high school transcript evaluation, interview and ACT
Composite Score. The major change in the admission criteria was that
the ACT Composite Score was relied upon much more heavily than in the

past for making admission decisions (Francis, 1990).
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A study by Macomber and Sanders (1984) studied the effect of a mock
Registry examination score and a student's grade point average on the
student's performance on the actual Registry examination itself. The
results of their research showed that the mock registry score and the
student's grade point average were statistically significant in
predicting success on the American Registry of Radiologic Technologists
examination. A student's mock registry score was found to be the most
reliable predictor of success on the American Registry of Radiologic
Technologist's examination (Macomber, 1984).

Competency-based learning and clinical performance can also be
related to cognitive criteria, suchlas grades and intellectual ability,
but typically only negligible relationships have been established
(Wingard, 1973). Therefore, the traditional admission predictors of
grades and intellectual ability can be said to be ineffective measures
of competency-based learning and clinical performance in the field of
radiologic technology. Attention is now turned to a brief review of the
literature of professional medical education, with emphasis on the
non-cognitive and affective domains.

The Kegel-Flomm study (1975) investigated the performance rating of
medical interns on four dimensions: knowledge of medical sciences,
clinical effectiveness, interpersonal effectiveness, and overall
competence/professional promise as a physician. In addition, the
Kegel-Flomm study questioned the extent to which ratings of intern
performance could be predicted from earlier measures of aptitude,
achievement and personality. They found that when admission data,
personality inventory measures, and medical school performance were
considered together, (1) the supervisors' ratings of interns were best

forecast by earlier medical school faculty ratings, (2) self-ratings
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were forecast best by a combination of personality inventory measures
and medical school grades, and (3) peer ratings were best predicted by a
combination of personality inventory measures. Premedical grades,
Medical College Admission Test scores, and admission interview ratings
failed to predict ratings of intern performance. The performance of
medical interns is apparently associated more with personal qualities
and medical training than with relative levels of aptitude and
undergraduate achievement (Kegel-Flomm, 1975).

Traditional admission predictors are cognitive in nature and have
been proven to be ineffective in measuring clinical performance
(Richards, 1962). Quality clinical performance requires not only
cognition but also proficiency in the affective and psychomotor
domains. It is in these latter domains that new predictors would be
beneficial. Coupled with the traditional predictors, they would provide
a more complete appraisal of the full potential of the applicants.
Attention is now turned to a discussion of the research related to these

non-cognitive predictors.

Non-Cognitive Predictors

The Carnegie Council on Policy Studies in Higher Education outlined
a variety of admission considerations that should be taken into account
as individuals responsible for professional education programs
scrutinize their applicants (Carnegie Council, 1977). These criteria
include special abilities of an affective or psychomotor type, special
interests, special demographic personal identifications such as
ethnicity or county of residence, special personal characteristics,

contributions to diversity of the student community, potential
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contribution to the profession, contribution to the identity of the
institution and contribution to the political, economic, or community
needs of the professional program. The majority of the commission's
considerations can be considered to be non-cognitive variables
(Dietrich, 1981).

Quantifying an applicant's affective characteristics is perhaps the
most difficult task in student selection at any level of graded
education. The rubric of the affective domain includes traits such as
self-concept, self-esteem, values, motivation, attitudes, and
interests. Those responsible for student selection should identify the
importance of personality characteristics and their special attributes
or traits (Dietrich, 1981). Because the maintenance of standards of
excellence in radiologic technology admissions is necessary to assure
accountability and quality care by program graduates, it is essential
that reliable predictors, both cognitive and non-cognitive, be developed
to assess the full potential for success of all individuals in the
radiologic technology applicant pool (Blagg, 1985).

Research findings of the use of non-cognitive predictors in the
allied health field of radiologic technology is very limited. In order
to increase predictive efficiency, some investigators have added
non-cognitive variables to their data bases (Blagg, 1985). Traditional
admissions criteria, including previous academic performance and
aptitude tests, have been researched to be effective cognitive
predictors of academic success.

In a study by Murden (1978) the researcher examined admissions data,
including both cognitive factors and interview ratings for five classes
of University of Missouri at Columbia Medical School. The study

revealed that each applicant was rated on the traits of maturity,
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non-academic achievement, rapport, and motivation for medicine. Neither
of the cognitive measures of grade point average (GPA) or Medical
College Admissions Test scores were related significantly to internship
scores. The authors concluded that had greater emphasis been placed on
personal characteristics or non-cognitive variables in the admission
criteria, the overall abilities of graduates of the classes would have
been enhanced (Murden, 1978).

Keck (1979) utilized both cognitive and non-cognitive variables in
an attempt to predict clinical performance of medical residents at the
University of Missouri-Kansas City (UMKC) School of Medicine. The
cognitive variables included undergraduate grade point average, scores
obtained on a "Quarterly Profile Examination" (a multiple choice
examination administered every three months throughout a student's
matriculation taken prior to graduation from medical school) and scores
on Parts I and II of the National Board of Medical Examiners.
Non-cognitive variables included Holland's Self-Directed Search, the
Omnibus Personality Inventory, and total scores received on an
admissions interview. Clinical scores were obtained from a residency
evaluation form filled out by clinical supervisors of their residents.
The authors concluded that a combination of cognitive and non-cognitive
predictor variables function much better than any individual variable,
or even any specific class of variables, in predicting success in
clinical performance (Keck, 1979).

Molidor and his associates (1978) investigated the effectiveness of
non-cognitive measures of problem-solving ability as screening
mechanisms for medical school admissions. The measures of
problem-solving ability included the Pictorial Reasoning Test, the

Remote Associations Test, the Watson-Glaser Critical Thinking Appraisal,
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the State Trait Anxiety Inventory, the Anxiety Scale, and the Study
Habits Inventory. The scores received on these measures were regressed
on several measures of student performance in medical school, including
appearance, health, ability to work with others, adaptability, attitude
regarding supervision, nursing care, dependability, charting, care of
property, interest in nursing, judgement, professional conduct,
punctuality, planning ability, work relationship to patient, teaching
interest and teaching ability. In the stepwise multiple regression,
Molidor and associates entered Medical College Admission Test scores and
previous grade point averages first, and then entered the six
independent measures of problem solving ability, with only gain scores
being reported. The highest gain was associated with Clinical Problem
Scores (Molidor, 1978). The authors did not report which of the
measures contributed most to the gain scores; therefore these results
should be viewed with caution (Blagg, 1985).

Sheenan (1979) studied the relationship between moral judgement as a
function of integrity and the ciinical performance of medical students.
Students were rated by faculty in eighteen areas of personal
characteristics. Moral judgement was measured in relation to Kohlberg's
six stage theory of moral development. Kohlberg identified three levels
of moral reasoning: (1) preconventional, stages one and two (lowest
levels); (2) conventional, stages three and four; and (3) principal,
stages five and six (highest levels). These stages were measured by
Kohlberg's Standard Moral Judgement Interview and by Rest's Defining
Issues Test. These two measures of moral reasoning were correlated to
the clinical performance scores. Results showed a significant
correlation between Kohlberg's Standard Moral Judgement Interview score

and clinical rating scores. Canonical correlation analysis, which
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relates to the most significant forms or schemata to which general
equations, statements, or expressions may be reduced without loss of
generality, showed a statistically significant relationship existing
between the Defining Issues Test scores and the 18 clinical performance
characteristics measured by faculty ratings (Sheenan, 1979).

Finegan (1967) investigated the attribute of motivation as a
contributing factor in clinical performance of nursing students.
Motivation was measured with the Personal Values Inventory, while the
student performance was measured by scores received on the Scholarship
Aptitude Test, the National League of Nursing Achievement Test, grade
point average in nursing courses, and scores received on the Clinical
Raters Evaluation Sheet and Clinical Form Score. Students were
evaluated using the Clinical Raters Evaluation Sheet (CRES) in areas of
personal characteristics, technical performance, and relation to
co-workers. The Clinical Form Score was based upon student performance
in 17 clinical areas including appearance, health, adaptability,
relationship to patient and teaching ability. The highest correlations
to the Clinical Raters Evaluation Sheet scores were the Direction and
Insight Scores of the Personal Values Inventory. The highest
correlations to the Clinical Form Scores were Direction and Planning
Scores of the Personal Values Inventory. The findings suggested that it
might be possible to develop a standardized measure of motivation that
could help to predict nursing student success (Finegan, 1967).

Ryden (1977) hypothesized that nursing students with higher
interpersonal relationship scores would achieve higher scores in
clinical rotations. Following this view, competencies developed by an
allied health program should be supported by specific behavioral

objectives documented throughout a clinical curriculum, and that the
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student(s) should competently perform a full range of medical duties and
procedures during the assigned rotations through a clinical education
center hospital. The student's skills in interpersonal relations were
evaluated via the Interpersonal Relationship Rating Scale (IRRS). The
correlation between clinical examination scores and the mean cumilative
rating of the students on the IRRS was significant, (r = 0.45),
supporting the Ryden's hypothesis '(Ryden, 1977).

In another study of the relationship between self-concept and the
clinical performance of nursing students, Burgess (1980) administered
the Tennessee Self-Concept Scale to 100 students entering a
baccalaureate nursing program. The collected data did not support the
hypothesis that a significant relationship could be found between the
self-concept of the undergraduate nursing students and their clinical
performance (Burgess, 1980).

Jenssen (1969) studied the cognitive style variable of dogmatism,
measured by the Rokeach Dogmatism Scale, positioning on the
democratic-autocratic continuum measured by the Traditional Family
Ideology Scale, and the relationship to successful nursing performance.
Nursing students were administered both instruments upon entry into the
four—year nursing program, at the end of their freshman year, and at the
end of six months of clinical training. Senior and graduate nursing
students were administered the instruments as well. The results showed
that freshman students did not change in dogmatism but did exhibit less
authoritativeness than did the graduate nursing students. There was no
significant difference in dogmatism scores between graduate and senior
nursing students. The author suggested that results of the study

indicated a usefulness of the Rokeach Dogmatism Scale and the
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Traditional Family Idology Scale instruments for selection of students
into the nursing program (Sheenan, 1979).

Gunning (1981) examined a cognitive style paradigm
(field-independence-dependence), critical thinking ability, and clinical
problem solving ability of baccalaureate nursing students.
Field-independence-dependence was measured by the Group Embedded Figures
Test. Critical thinking ability was measured by the Watson-Glaser
Critical Thinking Appraisal, and clinical problem solving was measured
by the Nursing Performance Simulation Instrument. The results showed a
significant correlation between field independence and critical thinking
ability, and between field independence and clinical problem-solving
ability. There was no significant correlation found between critical
thinking ability and clinical problem-solving ability (Gunning, 1981).

Bailey (1969) investigated the relationship between psychiatric
clinical internship scores and scores on the Strong Vocational Interest
Blank (SVIB), the Multiphasic Personality Inventory (MPI) and the
Florida Placement Examination for female occupational therapists. The
Strong Vocational Interest Blank employs 325 items to inquire about a
respondent's interest in a wide range of occupations, occupational
activities, hobbies, leisure activities, school subjects and types of
people. The respondent is asked to indicate "Like", "Indifferent", or
"Dislike" in response to the items; the answers then are analyzed by
computer to derive scores on 264 scales. The results are reported on a
sheet called a profile, which represents the scaled score in an
organized format with interpretive information. The authors attributed
the high effectiveness of the SVIB in predicting the performance rating
component to the fact that the SVIB scales are not only a measure of

interest but also a measure of various components of personality,
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aptitude and perhaps even attitudes. Thus, adding the Strong Vocational
Interest Blank may be a useful instrument for predicting performance
ratings (Bailey, 1969).

Interpersonal commnications is a factor that has been incorporated
into admissions systems for medical technologists receiving a
baccalaureate degree (Rifken, 198l1). The medical technology programs
admission system studied utilized both academic and nonacademic
factors. Nonacademic factors included an overall impression score that
""generates an overall positive response in interpersonal
comunications.” This score was tabulated from scores received on an
interview and from letters of reference. The authors found that this
score correlated significantly with scores received by students on
clinical ratings in microbiology, chemistry and hematology in their
senior year but not with work experience ratings obtained from the first
superiors of graduates in their first year of employment. The authors
suggested that interpersonal communications may be a major component of
what is actually being measured by clinical supervisors (Rifkin, 1981).
An interview or letter(s) of reference can be classified as information
sources of the affective domain, usually classified as a non-cognitive
predictor.

Bork (1980) studied the role of cognitive style in the clinical
evaluation performance of undergraduate physical therapy students in
medical problem solving. The paradigm identified an individual's method
of information gathering (perceptive or receptive mode) and information
evaluation (systematic or intuitive mode). The results of the study
provided evidence that individuals who scored high on patient
history-taking and physical assessment were more likely to operate in

the intuitive mode. Patient data omitted on a patient's medical chart
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were mostly associated with a student's grade point average.
Information gathered by students in the perceptive mode differed from
conclusions reached by physical therapy experts. This study indicated
that cognitive styles as well as content knowledge influenced the
ability of an individual to solve patient problems (Bork, 1980).
Therefore, it was hypothosized that cognitive and non-cognitive
variables could be used to evaluate an undergraduate allied health
student's ability to solve patient problems.

In summary, cognitive as well as non-cognitive variables could
explain the variance in a student's clinical performance score(s) for
medical education as well as nursing and allied health education.
Certain allied health professions, especially those dealing with patient
assessment (which includes radiologic technology), demand a high level
of the complex cognitive skills of analysis and synthesis. 1In a 1981
study, Wesolowski suggested that in clinical education, the student
radiographer must be observed and evaluated in many different situations
with respect to numerous psychomotor abilities. Wesolowski also argued
that the evaluation could be used as one of many tools to impact
knowledge and skills to the student (Wesolowski, 1981).

Quality clinical performance for graduates of community college
nursing and allied health programs requires not only cognition but also
proficiency in the affective and psychomotor domains. It is in these
latter domains, especially the affective, that useful non-cognitive
predictors of success would be most beneficial. When coupled with
traditional predictors, they would provide a more complete appraisal of
the full potential of applicants to radiologic technology programs.
Given the high applicant rejection rates, the existence of these

selective programs within open-access open door institutions, and the
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need for the field to increase the number of underrepresented women and
minorities, it is vital that the seleétion process be done with accuracy
while accounting for sometimes diverse programs objectives and goals.
Quantifying applicant affective characteristics is perhaps the most
difficult task in allied health student selection. The rubric of the
affective domain includes such traits as self-concept, self-esteem,
values, attitudes and interests. The four major information sources
(essays, interviews, standardized personality tests [eg.: Myers Briggs
Type Indicator], letters of recommendations) can be used in the
affective assessment of applicants. The absence of a universally
acceptable taxonomy makes precise measurements in the psychomotor domain
much more complex. The major elements of the domain, namely fine and
gross motor skills and perceptual-motor abilities, can be evaluated in
terms of relative importance with respect to entry-level tasks analysis
prior to use in student selection to aptitude testing for radiologic
technology programs (Dietrich, 1981). Attention is now turned to the

area of aptitude testing.

Aptitude Testing

The content of the Psychological Services Bureau (PSB) Health
Occupations Aptitude Examination is the result of an assessment of the
requirements and needs expressed by those professionals having the
responsibility in preparing qualified, competent practitioners for
health careers in a variety of specialized fields such as nursing and
radiologic technology.

The problem of selection, differentiation and quidance of candidates

for admission concerns all involved with the education of individuals
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for allied health professions. Programs functioning without
comprehensive screening procedures may find a student's chances of
success quite poor, and since allied health programs often cost three
times to five times more than reqgular academic courses to deliver at
community college, it is important to "match" students and programs in
an efficient manner. The PSB Health Occupations Aptitude Examination is
specifically designed to measure a conglomerate of abilities, skills,
knowledge and attitudes which are crucial to what may be called
"aptitude" for successful participation in the allied health programs at
community colleges. The PSB Health Occupations Aptitude Examination has
been revised, in part because of the extensive analysis of field test
data and feedback from field test administration that has been conducted
over the years. The revised PSB Health Occupations Aptitude Examination
is especially designed for Allied Health Education Programs with
demonstrated criterion-related (predictive) validity. The Revised PSB
Health Occupations Aptitude Examination provides a relevant unbiased,
culture-minimized assessment of thinking skills and essential functional
information.

In 1983, and again in 1985, Reinking administered the PSB-Health
Occupations Aptitude Examination to students in a junior college
Surgical Technology program. The findings indicated a positive
correlation between the PSB-Health Occupations Aptitude Examination
student scores earned at the time of admission to the Surgical
Technology Program and the student's subsequent cumulative grade point
average at the time of completion of the program (Reinking, 1983 and
1985).

Miller (1985) used the PSB-Health Occupations Aptitude Examination

to predict achievement (success or failure) in the completion of
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academic and clinical work in radiologic technology. The use of the
examination took place over a period of four years. The results
obtained from the PSB-Health Occupations Aptitude examination, which was
administered to students prior to admission to school, coincided with
the subsequent earned score on the evaluative criterion connected with
the student's completion of the educational program for radiologic
technologists. The outcome of this study showed that the PSB-Health
Occupations Aptitude Examination scores were predictive of earned scores
on the National Registry Examination (Miller, 1985).

A study by Myers (1985) compared the relationship between scores
earned by hospital-based radiologic technology students, at the time of
admission to the program, on the PSB-Health Occupations Aptitude
Examination with (1) the cumulative grade point average on the graduated
classes of 1984 and 1985, (2) the final examination scores of the
graduated classes of 1984 and 1985, (3) the cumulative grade point
average of the class of 1986, and (4) the cumlative grade point average
of the class of 1987 (two months in the program). This first part of the
study involved comparing PSB-Health Occupations Aptitude Examination
scores earned by students at the time of admission to the radiologic
technology program with the student's subsequent cumulative grade point
average. The question that was raised was did the scores from the five
tests comprising the PSB-Health Occupations Aptitude Examination predict
subsequent cumulative grade point averages for students in the classes
described above? The second part of Myers study concerned the
establishment of any relationship between the students' scores earned on
the PSB-Health Occupations Aptitude Examination and the students' scores
earned on the final examination. A review of Myers' findings indicated

there existed a positive correlation between the PSB-Health Occupations
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Aptitude Examination scores and subsequent student cumulative grade
point averages, as well as scores earned on the programs final
exaxnination. Programs functioning without a comprehensive screening
procedure may find a student's chances of success quite poor (Myers,
1985). |

The Registry Examination

The American Registry of Radiologic Technologists (ARRT) requires
that candidates who plan to take its Registry Examination must have
successfully completed a program of formal education which has been
approved by the Committee on Allied Health Education and Accreditation.
All applicants who have completed a program of formal education must
have completed the eligibility requirements by the date of the
examination take this 200-item objective test. The examinee is given
three hours to complete the examination,» which is administered March,
July and October annually across the United States. The examination
scores are reported as scale scores, with a scaled score of 75
constituting a passing grade. The examination is divided into five
subject areas: radiation protection, equipment operation and
maintenance, image production and evaluation, radiographic procedures,
and patient care and management. The range of scores for the Registry
examination is a low of/and a range of 99, according to the ARRT
officials. The reliability of the ARRT examination varies from test
date to test date, but the Kuder-Richardson (KR20) is reported to be in
the range of .92 to .94 for the ARRT examinations given between 1979 and
1986. The Kuder-Richardson formula 20, a type of reliability

coefficient, provides relatively conservative estimates of the
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coefficient of equivalence. In terms of test theory, the coefficient of
equivalence is the most desirable index of test reliability, since it
involves two different representative samples of items.

The examination administered in 1991 was the second set assembled
based upon the revised content specifications developed as a result of
the ARRT Jobs Analysis Update Project. Approximately 15,000
examinations were administered in the three component parts of the
radiologic technology profession--radiography, nuclear medicine
technology, and radiation therapy technology--in the three separate 1991
testing sessions. Radiography examinations accounted for approximately
88 percent (n = 8016) of the total, nuclear medicine technology for
about 5 percent (n = 561), and radiation therapy technology for about 7
percent (n = 685). There were a total of 9,352 first-time reqular
examinees who took the 1991 Registry. Table III, the "Performance of
First-Time Examinees on the American Resigtry of Radiologic
Technologists Examination, 1991," shows overall performance of the
examinees in the three administrations made that year. According to the
report of the percent passing, about 19 percent of all radiography
examinees failed the test the first time.

TABLE III

PERFORMANCE OF FIRST-TIME EXAMINEES ON THE AMERICAN REGISTRY
OF RADIOLOGIC TECHNOLOGISTS EXAMINATION, 1991

Mean Scaled | Standard Percent
Test Administration Score Deviation | Passing
March 1991 79.7 8.30 74.7
July 1991 82.3 7.14 85.7
Radiography
October 1991 81.8 7.26 84.1
Mean for 1991 81.9 7.32 | 84.1




Notes:

TABLE IV

FIRST-TIME PERFORMANCE OF EXAMINEES, ON THE AMERICAN REGISTRY

OF RADIOLOGIC TECHNOLOGISTS MARCH, JULY, AND

OCTOBER EXAMINATIONS, BY REGIONS, 1991

RADIOGRAPHY

REGION DATA March July October
Northeast x 78 82 82

N (79) (895) (1052)
Southeast x 82 83 82

N (146) (1033) (858)
Central X 80 82 82

N (96) (111) (789)
West x 80 82 81

N (322) (884) (786)

X = mean (average) scaled score for regular first-time

examinees.

N = number of regular first-time examinees.

The examination scores are reported as scaled scores,
with a scaled score of 75 constituting a passing grade.

Table IV, "First-Time Performance of Examinees on the American

Reigstry of Radiologic Technologists March, July, and October

Examinations by Regions, 1991," groups the performance data into four
regions of the country. The mean performance is reported in terms of

scaled scores.

Scaled scores are not percentages, but rather are a

statistically derived unit of measurement taking into account
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differences in the average difficulty of test forms. The forms of the

examination used for the March, July and October administrations are

made up of different sets of items; the use of scaled scores allows
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direct comparison of scores on these forms. This would not be true if

scores were reported as percentages.

Summary

The absence of current information on radiologic technology
selection procedures for programs based in community colleges provided
the impetus for this national study. From the preceding review of the
literature, including literature related to the student selection
processes at medical schools, nursing programs and other health care
programs, there appears to be a number of cognitive and non-cognitive
variables that have been identified that can be used to predict didactic
and clinical performance in the various allied health professions. It
would appear then that radiologic technology program directors should
maintain standards of excellence in admissions by use of cognitive as
well as non-cognitive predictors to assess applicants more completely
and accurately (Essentials, 1990).

Demographic studies show that the proportion of the U.S. population
18 to 23 years old has been declining and will continue to decline
through the mid 1990s. This will make it difficult for all allied
health programs, including radiologic technology programs, to attract
traditional-aged qualified applicants. Many other opportunities will
compete for this population's attention. Therefore, greater efforts
will have to be made to maintain allied health's market share of
perspective students. This was noted by the Institute of Medicine in

1989:
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A key to the viability of allied health education is
its capacity to maintain its share of qualified
students from the traditional college-age applicant
pool while tapping into less traditional pools of
students particularly minority students (Institute of
Medicine, 1989, p. 7).

Comprehensive data collection concerning applicants to allied health
programs is not currently being performed. The Committee on Allied
Health Education and Accreditation (CAHEA) does perform annual surveys
in several allied health fields regarding whether the number of
applications to programs are increasing, decreasing, or remaining the
same. Unpublished survey data from the American Society of Allied
Health Professions suggest that radiologic technology programs average
only slightly more applicants than are needed to fill classes, despite
consistently good long-term employment projections for radiologic
program graduates, as shown by various Bureau of Labor Statistics labor
market studies. Radiologic technoloqgy academic administrators are
therefore concerned that with fewer applicants from which to select, the
quality of the student will decline. For these above mentioned reasons,
student selection presents one of the most perplexing problems for
health care educators, including radiologic technology educators.

From the preceding review of literature, there was research of
reliable predictors to use as selection criteria of perspective
radiologic technology students (Ballinger, 1976; McCausland, 1974;
Chission, 1985; Schimfhauer and Broski, 1976). Quantifying the
radiologic technology applicants' affective characteristics increases
predictive efficiency (Dietrich, 1981; Blagg, 1985; Murden, 1978; Keck,
1979; Finegan, 1967; Burgess, 1980). Aptitude testing should be used to

measure aptitude for the educational process structure to produce

proficient allied-health practitioners (Reinking, 1983, 1985). The



73

outcome of aptitude testing scores can be predictive of earned scores on
the American Registry of Radiologic Technologist Examination (Miller,
1985; Myers, 1985).

Based on the review of the literature, it is clear that the field of
radiologic technology is a relatively young field, that the community
college should provide "equal opportunities for all persons," and that
the cognitive and non-cognitive characteristics of entry-level
radiologic technology students can be evaluated. The question remains
as to which cognitive and non-cognitive variables will be predictive of
success in community college radiologic technology educational programs,

and how these variables can be best assessed.



CHAPTER III

METHODOLOGY

The primary purpose of this study was to assess and analyze
perceptions of commnity college radiologic technology program directors
and their usage of selection criteria for prospective students. The
perceptions and opinions were quantified in terms of the participant's

responses on The Survey of Recruitment, Admission and Selection Criteria

for Radiologic Technology Programs, an instrument developed for this

study.
This chapter includes the components of the design of research

through which the purpose of the study was accomplished. This chapter
is divided into the following sections: definition and selection of
populations, a description of the research instrument and the procedures
used in data collection, and the statistical methods used in

manipulating the collected data.
The Definition and Selection of Populations

Due to the focused scope of this study, population of community
college radiologic techhology programs in the United States were
included and comprised the 199 community college radiologic technology
programs that awarded an Associate Degree in Radiologic Technology.

Community

74
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college radiologic technology program directors familiar with and
responsible for student assessment and selection were surveyed. Program
directors were surveyed because program officials are most often
directly responsible for establishing procedures for determining that
prospective applicants meet academic and technical standards required
for admission to community college radiologic technology programs.
Program directors were also surveyed because radiologic technology
program officers are knowledgeable of the Registry requirements and
JRCERT accreditation guidelines.

Radiologic technology programs are generally two to four years in
length depending on program design, objectives and the degree or.
certificate awarded. A high school diploma or its equivalent, with an
educational background in basic sciences and mathematics, is generally
required prior to entry. Additional admission requirements of the
sponsoring educational institution also must be met (Allied Health
Education Directory, 1990).

According to the Joint Review Committee on Education in Radiologic
Technology (JRCERT), a structured curriculum with clearly written course
syllabi which describes learning objectives and competencies to be
achieved for both the didactic and supervised clinical education
components should be provided for by the radiologic technology program.
The curriculum should be based on clearly stated objectives that
identify professional competencies and enhance cognitive and
non-cognitive capabilities. Curriculum content to produce graduates who
are both competent and compassionate should also be provided. Instilled
professional values should be evidenced by affective domain objectives

and evaluations (refer to page 6 in Appendix A, Essentials, 1990).
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The evaluation system should be related to program philosophies,
goals, and competencies, provide students with ongoing as well as
terminal evaluations and serve as a reliable indicator of the
effectiveness of instruction and course design criteria for successful
performance. The evaluation system should be equitably applied without
discrimination (Essentials, 1990). The American College of Radiology,
the American Medical Association, and the American Society of Radiologic
Technologists cooperate to establish, maintain and promote appropriate
standards of quality for educational programs which meet or exceed the
standards as outlined in the Essentials. Accreditation is a process of
external peer review in which a private, non-goverrméntal agency or
association grants public recognition to an institution or specialized
program of study that meets certain established qualifications and
educational standards, as determined through initial and subsequent
periodic evaluations. The purpose of the accreditation process, then,
is to provide a professional judgement of the quality of the educational
institution or program and to encourage its continued improvement. The

maximum duration of accreditation for radiologic technology under JRCERT

is five years.

Research Instrument

The Survey of Recruitment, Admission and Selection Criteria for
Radiologic Technoloqy Programs (Appendix D) was developed for use in

assessing the perceptions of commmnity college radiologic technology
program directors and their use of selection criteria for prospective
students. The questionnaire was designed as a mail survey to assess the

opinions of community college radiologic program directors, but had
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applicability to program faculty or others responsible for determining
which prospective student applicants meet academic and technical
standards required for admission to community college radiologic
technology programs The five point Likert-type questionnaire was
intended to measure the general attitudes toward community college
radiologic technology programs by measuring the general opinions of
individuals toward three facets-cognitive and non-cognitive
domains-which were deemed as most important in determining the overall
attitude toward community college radiologic technology education
(Essentials, 1990).

The cognitive domain includes all objectives which deal with the
intellectual behaviors of the learner. The non-cognitive domain
includes personality characteristics and their special attributes or

traits with emphasis on some muscular or motor control.
Research Instrument Development

The development of the Survey of Recruitment, Admission and
Selection Criteria for Radiologic Technology Programs involved the
investigation of an expansive list of items found in the related
literature and derived from opinion, attitudes and beliefs regarding
community college radiologic technology student selection. This
complete set of opinion ratings and general information questions was
administered to five (5) nationally recognized program directors who
determine which prospective student applicants meet academic and
technical standards required for admission to radiologic technology
programs. While attending the Fifty-Fifth Annual Convention of Kansas

Society of Radiologic Technologists at Dodge City, Kansas in 1991.
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Revisions of the survey were based upon the advice of these expert
program directors employed by four-year college or university,
vocational or technical schools, and hospital or medical centers
radiologic technology programs. A 52 item, five scale ("strongly
agree," "agree,'" "disagree," strongly disagree," and "no opinion")
Likert-type questionnaire was sent to the 199 community college
radiology technology programs in the United States. The source utilized
for selection of accredited community college radiologic technology
programs was the Allied Health Education Directory (Allied Health

Education Directory, 1991).
Data Collection Procedure

While the validity of a descriptive survey which utilizes a mail
survey can be threatened by a low response rate, the survey was planned
to mitigate against this by establishing credibility for the study
through a request for the completed surveys to be returned within a two
week timeframe. An introductory letter (Appendix E) accompanied the
survey (Appendix D) explaining the object of the study. If the surveys
were not returned within this timeframe, a follow up letter (Appendix F)
and a copy of the survey were sent with a ten day deadline (Dillman,
1978). Postage paid return envelopes and the promise that all survey
results were analyzed in strict confidence and also was assured.

The questionnaire was mailed in April, 1991, with a cover letter
explaining the study's educational significance‘ and the importance of
their participation. In addition, a self-addressed stamped envelope was
included for ease of response. The confidentiality of responses was

assured in the cover letter as well as on the questionnaire. As
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recommended by Dillman (1978), a second cover letter and questionnaire
were mailed in July, 1991, to those féiling to respond to the first
mailing. It was anticipated that with this double request procedure,

there would be a 50 percent response rate.
Statistical Procedure

Data were obtained from a descriptive survey that sought to
determine the incidence and distribution of the characteristics and
opinions of community college radiologic technology program directors.
The purpose of this survey was not to be scientific, but to be action
and policy oriented.

Frecjuency distribution and descriptive statistical analysis of the
data were performed including numerical tabulations, the means, standard
deviation, median and frequencies. Tables were constructed to show
upper and lower limits, midpoint frequencies, relative frequency,
cumilative frequency, and cumilative relative frequency.
Classifications were related to the opinions ratings: (0) no opinion;
(1) strongly disagree; (2) disagree; (3) agree and; (4) strongly agree.
Upper and lower limits were related to numerical values of .5 - 1.5 for
the opinion - strongly disagree; 1.5 - 2.5 for the opinion - disagree;
and 2.5 - 3.5 for the opinion - agree; and 3.5 - 4.5 for the opinion -
strongly agree with midpoints for each opinion being 1.0 - 4.0,
respectively. Frequency was the number of individuals in use of two or
more categories or classes. The data were loaded into the Student
Edition of Minitab Statistical Software for analysis. According to
Kerlinger's survey methodology (1979), analysis consisted of the

categorizing, ordering, manipulating, and summarizing of data. These
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results are presented and interpreted in the following chapter, to which

attention is now directed.



CHAPTER IV

ANALYSIS OF THE DATA

The primary purpose of this study was to assess and analyze
perceptions of community college radiologic technology program directors
throughout the United States and their usage of selection criteria for
prospective students. The perceptions and opinions were quantified in

terms of the participant's responses on The Survey of Recruitment

Admission and Selection Criteria for Radiologic Technology Programs, an
instrument developed for this study. Due to the fact that the field of

radiologic technology is considered to be a relatively young allied
health profession and due to the limited research on community college
radiologic technology entrance assessment and student successes, it was
decided that an investigation of selection criteria related to community
college radiologic technology programs would be significant. The
organization of this chapter begins with an introduction, the
demographics of the populations, and the results of analysis of the
survey items.

Surveys were mailed to 199 public comnuhity college radiologic
technology programs in the United States in 1991, according to a list
provided by the Allied Health Education Directory with appropriate
instructions as well as the information regarding the purpose of the
study (Appendix D). There were 1,126 members of the American

Association of Community Colleges in 1991, thus about one in six
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institutions possessed radiologic technology programs. Only 181 public
community colleges sponsoring radiologic technology programs could be
said to have received the survey; 18 surveys were returned due to the
fact they were undeliverable.

Use of a double mailing procedure yielded eighty (80) respondents to
the survey. The gender composition of the respondents was 41 female or
51.3 percent and 39 male or 48.8 percent as shown in Table V, "Gender of
Respondents to the Survey of Recruitment, Admission and Selection

Criteria for Radiologic Technology Programs, by Number and Percent."

TABLE V

GENDER OF RESPONDENTS TO THE SURVEY OF RECRUITMENT, ADMISSION AND
SELECTION CRITERIA FOR RADIOLOGIC TECHNOLOGY PROGRAMS,
BY NUMBER AND PERCENT

GENDER NUMBER PERCENT
Female 41 51.2
Male 39 48.8
Total 80 100.0

In this descriptive study, the perception of community college
radiologic technology program directors were assessed and results were
also reported in terms of number and percentage. Table VI, "Job
Classification of Respondents to the Survey of Recruitment, Admission
and Selection Criteria for Radiologic Technology Programs, by Number and
Percent," indicated that 93.7 percent of the respondents classified
themselves as community college radiologic technology program directors,
while four (5.0 percent) were faculty and one (1.2 percent) was

classified as other.
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TABLE VI

JOB CLASSIFICATION OF RESPONDENTS TO THE SURVEY OF RECRUITMENT,
ADMISSION AND SELECTION CRITERIA FOR RADIOLOGIC
TECHNOLOGY PROGRAMS, BY NUMBER AND PERCENT

POSITION NUMBER PERCENT
Program Director 75 93.8
Faculty 4 5.0
Other 1 1.2
Total 80 100.0

Table VII, "Educational Level of Respondents to the Survey of
Recruitment, Admission and Selection Criteria for Radiologic Technology
Programs, by Number and Percent," shows that 97.5 percent of the\ survey
respondents expressed their education level. The most commonly held
degree among the respondents was the Master's degree. It is interesting
to note that nearly 40 percent of the respondents held a Bachelor degree
or below, which leads one to wonder whether there is a need for
radiologic technologists program directors to expand their professional

development to upgrade skill levels.

TABLE VII

EDUCATIONAL LEVEL OF RESPONDENTS TO THE SURVEY OF RECRUITMENT,
ADMISSION AND SELECTION CRITERIA FOR RADIOLOGIC
TECHNOLOGY PROGRAMS, BY NUMBER AND PERCENT

DEGREE NUMBER PERCENT
Associate 9 11.5
Bachelor 22 28.2
Master 41 52.6
Specialist 3 1.3
Doctorate 5 6.4
Total 80 100.0
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Item 52 of the General Information section of the survey asked the
location of your schools. Response options were:
e major metropolitan area (1,000,000 or more),
e large city or metropolitan (100,000 to 1,000,000),
e town or medium city (10,000 to 99,000),
e small town or rural center (fewer than 10,000).

The majority of survey respondents were from large cities as shown
by Table VIII, "Location of Commnity Colleges of Respondents to the
Survey of Recruitment, Admission and Selection Criteria for Radiologic
Technology Programs by Number and Percent. Thirty-four of the
respondents or 43 percent indicated that their school of radiologic
technology was located in a large city, 26 of the respondents or 33
percent indicated that their school was located in a medium-sized city,
12 of the respondents or 15 percent indicated that their school was
located in a major metropolitan area, and 7 of the respondents or 8.8
percent indicated their commnity college radiologic technology program
was located in a small town or center. According to the American
Association of Community Colleges (AACC), the location of the community

college will determine if it is classified as suburban, urban or rural.

TABLE VIII

LOCATION OF COMMUNITY COLLEGES OF RESPONDENTS TO THE SURVEY OF
RECRUITMENT, ADMISSION AND SELECTION CRITERIA
FOR RADIOLOGIC TECHNOLOGY PROGRAMS
BY NUMBER AND PERCENT

LOCATION NUMBER PERCENT
Major Metro Area 12 15.2
Large City 34 43.0
Medium City 26 33.0
Small Town 7 8.8
Non-response or omission 1 0.0
Total 80 100.0
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Table IX, "American Registry of Radiologic Technologists
Certification Examination First Time Pass Rate," presents data regarding
the first time pass rate of the American Registry of Radiologic
Technologist's (ARRT) Certification Examination. The ARRT examination
total score is reported as a scaled score. The scaled score does not
equal the number of questions answered correctly, nor is it the percent
of the questions answered correctly. Total scores for all examinees are
converted to a score ranging from 1 to 99, with a scaled score of 75
defined as passing. The number of correct answers necessary to achieve
a scaled score of 75 is based upon the judgement of the Registry's
advisory committee regarding what level of performance constituted a
minimal passing score and based on examination of actual scores and

historical data available.
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TABLE IX

AMERICAN REGISTRY OF RADICLOGIC TECHNOLOGISTS CERTIFICATION
EXAMINATION FIRST TIME PASS RATE, 1991

Lower Upper
Class Limit Limit Midpoint Frequency

at or below 76.5 0
1 76.5 77.5 77.0 1
2 77.5 78.5 78.0 2
3 78.5 79.5 79.0 0
4 79.5 80.5 80.0 6
5 80.5 81.5 81.0 0
6 81.5 82.5 82.0 2
7 82.5 83.5 83.0 0
8 83.5 84.5 84.0 2
9 84.5 85.5 85.0 3

10 85.5 86.5 86.0 0

11 86.5 87.5 87.0 2

12 87.5 88.5 88.0 6

13 88.5 89.5 89.0 1

14 89.5 90.5 90.0 7

15 90.5 91.5 91.0 1

16 91.5 92.5 92.0 5

17 92.5 93.5 93.0 2

18 93.5 94.5 94.0 2

19 94.5 95.5 95.0 4

20 95.5 96.5 96.0 2

21 96.5 97.5 97.0 5

22 97.5 98.5 98.0 6

23 98.5 99.5 99.0 6

24 99.5 100.5 100.0 11

above 100.5

Mean = 91.9 Median = 92.5

According to Table IX, "American Registry of Radiologic
Technologists Certification Examination First Time Pass Rate, 1991," the
surveyed radiologic technology programs' first time pass rate of the
ARRT Certification Examination had a mean of 91.9 percent and a median
of 92.5 percent. This pass rate indicated 57.9 percent (n = 44) of the
commnity college radiologic technology program students passed the ARRT
Examination the first time the student took the exam with an average

score of 91.9 percent.
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Presentation of Data

Research Question One: What cognitive and non-cognitive selection

criteria are currently being used? Tables X, XI, XII and XIII address

Research Question One: What cognitive and non-cognitive selection

criteria are currently being used, and contains the descriptive

statistical analysis of items 41 and 42 of Part II, the General

Information section of the survey (Appendix D).

TABLE X

RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' USE OF STUDENT

COGNITIVE SELECTION CRITERIA AND WEIGHTED INSTRUMENTS
CURRENTLY BEING USED

METRO LARGE MEDIUM SMALL TOTAL

No. Percent|No. Percent|No. Percent|[No. Percent|No Percent
ACT 2 12.5 10 23.8 14 40.0 1 11.1 27 87.4
AHAT 1 2.3 2 5.7 3 8.1
AHQT 1 2.3 1 2.3
APST - 1 2.3 1 2.8 2 5.2
APT 1 6.2 1 2.3 2 8.6
ASSET 4 25.0 7 16.6 2 5.7 2 22.2 15 69.6
CAT 1 2.3 1 2.3
CBAP 1 11.1 1 11.1
CBP 1 6.2 1 6.2
cGp 1 2.3 1 2.8 3 33.3 5 38.5
CGPE 1 2. 1 2.3
CPE 1 2.8 1 2.8
CPP 1 6.2 1 6.2
CPT 1 2.3 1 2.3
ENGL 1 2.3 1 2.3
GPA 2 12.5 1 2.3 1 2.8 4 17.7
HGPA 1 2.8 1 2.8
HOBE 1 2.3 1 2.8 2 5.2
IAE 1 2.3 1 2.3
MAPS 1 6.2 1 6.2
MATH 1 2.3 1 2.3
NJBS 1 2.3 1 2.3
OPEN 1 6.2 1 6.2
OWN 1 6.2 1 6.2
PSB 1 2.8 1 11.1 2 13.9
SAT 2 12.5 7 16.6 7 20.0 1 11.1 17 60.2
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TABLE X (continued)

METRO LARGE MEDIUM SMALL TOTAL
No. Percent|No. Percent|(No. Percent|{No. Percent|No. Percent
SCHL 1 2.3 1 2.3
SPT 1 2.8 1 2.8
TABE 1 2.8 1 2.8
TASP 2 4.7 2 4.7
TOTALS 16 39 36 9 100

Note: Proper names for acronyms can be found in Appendix G.

Table X reveals that the most common cognitive selection criteria
used by commnity college radiologic technology programs were the
American College Test (87.4 percent), followed by the ACT Assessment
(69.6 percent), and the Scholastic Aptitude Test (60.2 percent).

According to the descriptive statistical analysis of the responses
of program directors' usage of student selection criteria and weighted
instruments, it was found that rural community college radiologic
technology programs relied more on ACT results than metro and large
community college radiologic technology programs. It is also
interesting to note that large community college radiologic technology
programs had a higher reliance on the ACT Asset than rural and metro
programs combined.

Table XI reveals the most common non-cognitive selection criteria
used by commnity college radiologic technology programs were

interview(s) (2.8 percent) and evaluation(s) (2.3 percent).
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TABLE XI

RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' USE OF STUDENT
NON-COGNITIVE SELECTION CRITERIA AND WEIGHTED INSTRUMENTS
CURRENTLY BEING USED

METRO LARGE MEDIUM SMALL TOTAL
No. Percent|No. Percent|No. Percent|No. Percent|No. Percent
EVAL 1 2.3 1 2.3
INTV 1 2.8 1 2.8
TOTALS 2 2

Note: Proper names for acronyms can be found in Appendix G.

Table XII reveals that the cognitive selection criteria used by
responding radiologic technology program directors were college grade
point average (33 percent), interview (31.5 percent), high school grade
point average (31.4 percent), and course grade point average (27.1
percent).

TABLE XTI
RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' OPINIONS

REGARDING COGNITIVE SELECTION CRITERIA USED IN 1990-1991,
BY TYPE OF COMMUNITY COLLEGE

METRO LARGE MEDIUM SMALL TOTAL

No. Percent|No. Percent|No. Percent|No. Percent|No. Percent
A&P 8 4.0 1 0.7 7 4.8
ACAD 1 2.1 1 0.7 2 2.9
ACT 7 4.7 6 4.7 13 9.4
ACTC 1 0.7 1 0.7
ACIM 1 0.7 1 0.7
ACTR 1 0.7 1 0.7
AMAT 1 2.1 1 0.8 1 0.7 3 3.6
ALGEBRA 10 6.7 2 1.5 12 8.2
APDT 2 1.3 2 1.3
APPL 1 2.1 5 3.3 1 0.7 1 3.1 8 9.4
APST 1 0.7 1 0.7
APT 1 0.6 1 0.7 4 2.8
ASSET 1 2.1 5 3.3 1 0.7 1 3.1 8 9.4
BIOLOGY 3 2.0 1 0.7 4 2.8
CGP 2 8.2 2 8.2
CGPA 8 10.8 |10 8.7 8 5.3 2 8.2 |28 33.0
*CGPC 1 3.1 1 3.1
CGPR 1 3.1 1 3.1
CcGPV 1 3.1 1 3.1
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TABLE XII (continued)
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Table XIII reveals that non-cognitive selection criteria used by

responding radiologic technology program directors were interview(s)

(31.5 percent), hospital visitations (12.6 percent) and references (5.0

percent)

According to the descriptive statistical analysis of the responses

of program directors opinions regarding selection criteria used in

1990-1991, it was found that Metro community college radiologic

technology programs relied more on college grade point, interview, high

school grade point and grade point average, then the other types of

community colleges.

The medium commnity college radiologic technology

program came within .6 percentage points of Metro community college

radiologic technology programs in the usage of high school grade point

average and interview as selection criteria used in 1990-1991.

TABLE XIII

RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' OPINIONS REGARDING
NON-COGNITIVE SELECTION CRITERIA USED IN 1990-1991,
BY TYPE OF COMMUNITY COLLEGE

METRO LARGE MEDTUM SMALL TOTAL
No. Percent|{No. Percent|No. Percent|No. Percent|No. Percent
FILE 1 0.7 1 0.7
GOAL 2 1.5 2 1.5
*INTV 5 10.8 |12 8.0 |13 10.2 | 4 2.5 |34 31.5
PBK 1 0.7 1 0.7
PHYS 8 4.0 [ 1 0.7 7 4.8
PICR 1 0.7 1 0.7
RECM 1 3.1 411 3.1
REFR 4 2.6 | 3 2.3 7 5.0
RESD 1 0.7 1 0.7
VISIT 2 4.3 | 3 2.0 | 4 3.1 11 3.1 |10 12.6
WORKEXP! 1 2.1 |1 0.8 2 2.8
TOTALS 8 28 27 6 67
Note: Proper names for acronyms can be found in Appendix G.
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Cognitive and Non-Cognitive Selection Criteria

Attention is now turned to Question Two: What are the opinions
regarding the selection criteria that are used now? Table XIV,
"Responding Radiologic Technology Program Directors' Opinions Regarding
Cognitive Student Selection Criteria Currently Being Used Now, addresses
the opinions of community college radiologic technology program
director's regarding the selection criteria that are being used now and
contains descriptive statistical analysis of specific item numbers found

in Part I: Opinion Rating of the survey (Appendix D).

TABLE XIV

RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' OPINIONS
REGARDING COGNITIVE STUDENT SELECTION CRITERIA
BEING USED NOW

No Strongly Strongly
Opinion Disagree Disagree Agree Agree
0 1 2 3 4
No. No. No. No. No.
In your opinion ... (%) (%) (%) (%) (%)
(1)... there is a correlation
between a student's pre-
admission ACT composite score
and the student's score on
the post graduate certifi-
cate exam sponsored by the 0 3 14 27 4
ARRT. (0) (6.2) (29.1) (56.2) (8.3)
(2)... there is a correlation
between a student's
pre-admission individual
selection scores on the ACT 0 2 14 25 3
and the ARRT examination. (0) (4.5) (31.8) (56.2) (6.8)

(3)... there is a significant

relationship between grade

in high school science

subjects and radiography 0 4 16 48 8
curriculum counterparts. (0) (5.2) (21.0) (63.1) (10.5)
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TABLE XIV (continued)

No Strongly Strongly

inion Disagree Disagree Agree Aqree

0 1 2 3 4

No. No. No. No. No.
In your opinion ... (%) (%) (%) (%) (%)
(6)... the ACT is a valid
predictor of college grades
for students from low 0 10 20 16 2
socioeconomic background. (0) (20.8) (41.6) (33.3) (4.1)

(10)... a student's ACT scores

combined with either HSGPA

or high school ranking are

highly predictive of

radiologic technology 0 3 20 37 8
program success. (0) - (4.4) (29.4) (54.4) (11.7)

(11)... ACT results are use-
ful in counseling and 0 4 7 42 11
guiding students. (0) (6.2) (10.9) (65.6) (17.1)

(12)... the use of GPA as

the only admission criteria

limits admissions to only

academic achievers and

excludes others with less 0 3 8 45 22
academic ability. (0) (3.8) (10.2) (51.6) (28.2)

(13)... using the prediction

of GPA as the only

admission criteria excludes

students with less academic

ability but possibly great 0 2 11 42 20
skills in leadership. (0) (2.6) (14.6) (56.0) (26.6)

(15)... HSGPA combined with
aptitude tests are more
effective predictors of

college grades than either 0 2 10 44 18
one along. (0) (2.7) (13.5) (59.4) (24.3)
(17)... are current radio-

logic technology programs,

courses, policies, and

procedures appropriate for 0 2 14 49 14
adult learners. (0) (2.5) (17.7) (62.0) (17.1)
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No Strongly Strongly
Opinion Disagree Disagree Agree Agree -
0 1 2 3 4
No. No. No. No. No.
In your opinion ... (%) (%) (%) (%) (%)
(20)... traditional admission
criteria, previous academic
performance and aptitude
tests, have excluded large
numbers of individuals,
many of whom who had the
motivation and the ,
personality characteristics 0 4 25 35 7
necessary to succeed. (0) (5.6) (35.2) (49.2) (9.8)
(23)... the goals and object-
ives of the radiologic
technology program and the
sponsoring institution
should be related to
cultivation of accepted
applicant competencies so
that an effective entry-
level radiographer is a 0 1 4 43 18
product of the two. (0) (1.5) (6.0) (65.1) (27.2)

Respondents agreed generally that cognitive selection criteria is

being used to select prospective applicants and to predict their

success. Table XIV addresses item 1, where 64.4 percent (n = 31) of

community college radiologic technology program directors agreed to

strongly agreed that there is a correlation between a student's

pre-admission American College Testing composite score and the student's

score on the post graduate American Registry of Radiologic Technologists

examination. However, of the total respondents, 32 did not express an

opinion. The mean response had a value of 2.66 (s = 0.724) implied that

the average respondent to this item agreed with item number 1.

conclusion is strengthened by the median value of 3.

This

In the opinion of



95

the responding radiologic technology program directors, there is a
correlation between a student's pre-admission American College Testing
(ACT) Composite Score and the student's score on the post-graduate
Registry Examination.

Table XIV also shows the correlation between a student's sub-test
scores on the ACT and the Registry Examination. Sixty-three point six
percent (n = 28) agreed to strongly agreed that there is a correlation
between a student's pre-admission individual section scores on the ACT
and the Registry Examination, with only 44 respondents, or 55.0 percent,
addressed this item. The range of scores for the Registry examination
is a low of/and a range of 99, according to the ARRT officials. The
reliability of the ARRT examination varies from test date to test date,
but the Kuder-Richardson (KR20) is reported to be in the range of .92 to
.94 for the ARRT examinations given between 1979 and 1986. The
Kuder-Richardson formula 20, a type of reliability coefficient, provides
relatively conservative estimates of the coefficient of equivalence. In
terms of test theory, the coefficient of equivalence is the most
desirable index of test reliability, since it involves two different
representative samples of items. Validity of the Registry examination
is determined by content validity, and a numerical value for predictive
validity is not calculated for the examination (Francis, 1990). This
was item number 2 in the survey.

The correlation between grades in high school science subject(s) and
radiography curriculum counterparts is also presented in Table XIV, item
number 3 of the survey, where 73.3 percent (n = 56) of the respondents
agreed to strongly agreed that there is a significant relationship
between grades in high school science subject(s) and radiography

curriculum counterparts. Of the total respondents, 4 did not express an
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opinion. The mean response had a value of 2.78 (s = 0.698) which
implied the average respondent to this item agreed with item number 3.
This conclusion is strengthened by the median value of 3. This
conclusion was also reached in Kavanaugh's study of selected high school
courses and their relation to grades in selected courses in the
radiography curriculum (Kavanaugh, 1981).

Table XIV also addresses item number 6 of the survey, where 37.5
percent (n = 18) of respondents to this item agreed to strongly agreed
that the American College Test is a valid predictor of college grades
for students from low socioeconomic backgrounds. Only 48 (60 percent)
of the total respondents to the survey addressed this item with a mean
value of 2.20 (s = 0.82) and a median value of 2. Forty percent (n =
20) of the respondents disagreed with the statement that the ACT is a
valid predictor of college grades for students from low socioeconomic
backgrounds.

Table XIV addresses item number 10 of the survey, where 66.1 percent
(n = 45) of respondents to this item agreed to strongly agreed that a
student's ACT scores combined with either high school grade point
average or high school ranking are highly predictive of radiologic
technology program success. Sixty-eight (85 percent) of the total
respondents to the survey addressed this item. This same perspective
was also reached by Ferguson (1979), who found that when the ACT scores
were combined with either high school grade point averages or high
school rank, the results were highly predictive of college success.

Table XIV addresses item number 11 of the éurvey, where 83 percent
(n = 53) of the respondents to this item agreed to strongly agreed that
ACT results are useful in counseling and guiding students. Of the total

respondents, 16 did not express an opinion.
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Table XIV addresses item number 12 of the survey, where 76 percent
(n = 67) of respondents to this item agreed to strongly agreed that the
‘use of grade point average as the only admission criteria limits
admissions to only academic achievers and excludes others with less
academic ability. Seventy-eight (97.5 percent) of the total respondents
to the survey addressed this item. Academic achievers are those
students who have, because of previous academic performance and
achievement on aptitude tests, been academically successful.

Table XIV identifies item number 13 of the survey, which is the
correlation between grade point averages and leadership skills. Of the
respondents to this item, 82.7 percent (n = 62) of the respondents to
this item agreed to strongly agreed that using the prediction of grade
point average as the only admission criteria excludes students with less
academic ability but possibly greater skills in leadership. Of the
total respondents, 5 did not express an opinion. The mean response had
a value of 3.06 (s = 0.722) which implied the average respondent to this
item agreed with item number 13. This conclusion is strengthened by the
median value of 3. Grade point average has been shown to be highly
predictive of grade point average in medical school courses (cognitive
traits) but hold little relationship to grade point average in clinical
coursework or subsequent performance in non-cognitive work settings
(Murden, et al, 1978). Analysis of these findings seem to indicate that
while those who select radiography as a career appear to have
identifiable personality types, these types are not related to previous
performance in academic courses.

In item 15 of Table XIV, 83.8 percent (n = 62) of the respondents to
this item agreed to strongly agreed that high school grade point average

combined with aptitude tests are more effective predictors of radiologic
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technology students' grades in college grades than either one alone. Of
the total respondents, 6 did not expréss an opinion. The mean response
had a value of 3.054 (s = 0.700) which implied that the average
respondent to this item agreed with item number 15. This conclusion is
strengthened by the median value of 3.

Table XIV identifies item number 17 of the survey, which dealt with
opinions concerning the appropriateness of courses, policies and
procedures for adult learners. Of the respondents to this item, 79.8
percent (n = 63) agreed to strongly agreed that current radiologic
technology programs, courses, policies and procedures are appropriate
for adult learners. Of the total respondents, one did not express an
opinion. The mean response had a value of 2.94 (s = 0.677) which
implied that the average respondent to this item agreed with item number
17. This conclusion is strengthened by the median value of 3.

Table XII addresses item number 20 of the survey, where 59.2 percent
(n = 42) of respondents to this item agreed to strongly agreed that
traditional admissions criteria, previous academic performance, and
aptitude tests have excluded large numbers of individuals, many of whom
had the motivation and the personality characteristics necessary to
succeed. Seventy-one (88.7 percent) of the total respondents to the
survey addressed this item with a mean of 2.63 (s = 0.741) and a median
value of 3. The respondents agreed that traditional admission criteria,
previous academic performance and aptitude tests have excluded large
numbers of individuals, many of whom had motivation and the personality
characteristics necessary to succeed.

Table XIV identifies item number 23 of the survey, where 92.4
percent (n = 61) of the respondents to this item agreed to strongly

agreed that "the goals and objectives of radiologic technology programs
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and the sponsoring institutions should be related to the cultivation of
accepted applicant competencies so that an effective entry-level
radiographer is the product of the two." Of the total respondents, 14
did not express an opinion. The mean response had a value of 3.18 (s =
0.605) which implied that the average respondent to this item agreed with
item number 23. This conclusion is strengthened by the median value of
3. Therefore, the goals and objectives of community college radiologic
technology programs and the sponsoring institutions (commumnity colleges)
should be related to knowledge, attitudes, skills and habits needed to be
an effective entry level radiologic technology student. This is also
emphasized in the Essentials and Guidelines of an Accredited Educational

Program for the Radiographer (Appendix A).

Table XV, "Responding Radiologic Technology Program Directors'
Opinions Regarding Non-Cognitive Student Selection Criteria Being Used
Now," addresses the opinions of community college radiologic technology
program directors regarding the selection criteria that are being used
now and contains descriptive statistical analysis of specific item

numbers found in Part I: Opinion Rating of the Survey (Appendix D).

TABLE XV

RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' COPINIONS REGARDING
NON-COGNITIVE STUDENT SELECTION CRITERIA BEING USED NOW

No Strongly Strongly
inion Disagree Disagree Agree Agree
0 1 2 3 4
No. No. No. No. No.
In your opinion ... (%) (%) (%) (%) (%)

(21)... there is a relation-

ship between age, length of

experience in an allied

health setting prior to

entry into a radiologic

technology program, and 0 13 12 45 18
academic success. (0) (3.8) (18.3) (57.6) (23.0)
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Table XV addresses item number 21 of the survey, where 81 percent
(n = 63) of the respondents to this item agreed to strongly agreed that
there is a relationship between age, length of experience in an allied
setting prior to entry into a radiology technology program and academic
success. Of the total respondents, 2 did not express an opinion. The
mean response had a value of 3 (s = 0.738) which implied that the
average respondent to this item agreed with item number 21. This
conclusion is strengthened by the median value of 3.

Table XVI, "Responding Radiologic Technology Program Directors'
Opinions Regarding What Cognitive Criteria Should Be Used and How Should
Such Criteria Be Used" addresses Research Question Three: What
cognitive and non-cognitive criteria should be used, and how should such

criteria be used?

TABLE XVI

RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' OPINIONS
REGARDING WHAT COGNITIVE CRITERIA SHOULD BE USED
AND HOW SHOULD SUCH CRITERIA BE USED

No Strongly Strongly
Opinion Disagree Disagree Agree Agree
0 1 2 3 4
In your opinion ... (%) (%) (%) (%) (%)
(4)... high school grade
point averages (HSGPA),
algebra grades and biology
grades be used in the selec-
tion of students for radio- 0 9 18 33 17
logic technology programs. (0) (11.7) (23.4) (42.9) (22.1)

(5)... high school grade

point averages (HSGPA) or

grades in algebra or biology

can be used to predict passing

of the American Registry of

Radiologic Technologist's 0 13 35 22 3
Examination. (0) (17.8) = (47.9) (30.1) (4.1)
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TABLE XVI (continued)

No Strongly Strongly
Opinion Disagree Disagree Agree Agree
0 1 2 3 4
No. No. No. No. No.
In your opinion ... (%) (%) (%) (%) (%)

(7)... ACT assessment should

be used to decide a-student's :

admission into a radiologic 0 12 22 24 4
technology program. (0) (19.3) (35.4) (38.7) (6.4)

(8)... ACT results should be

used to reject radiologic

technology student 0 17 31 14 1
applicants. (0) (26.9) (49.2) (22.2) (1.5)

(9)... ACT scores or SAT

scores and high school

rank should be used as 0 9 26 29 4
admission criteria. (0) (13.2) (38.2) (42.6) (5.8)

(16)... should standardized

admission's criteria be

ranked or weighted so

that students with the

highest accumulated score

be admitted to radiologic 0 5 17 39 17
technology programs. (0) (6.4) (21.7) (50.0) (21.7)

(22)... cognitive, affective,

and psychomotor domains of

students should be weighted

and used in selecting

radiologic technology 0 5 15 49 8
students. ’ (0) (6.4) (19.4) (63.6) (10.3)

(24)... valid and reliable

behavior instruments should

be used in the admissions

process to radiologic 0 1 13 45 11
technology programs. (0) (1.4) (18.5) (64.2) (15.7)

(26)... a legal review of

selection policies dealing

with uniformity, as well as

exceptions to such

uniformity should be done 0 4 7 44 17
every three years. (0) (5.5) (9.7) (61.1) (23.6)
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TABLE XVI (continued)

No Strongly Strongly
Opinion Disagree Disagree Aqree Agree
: 0 1 2 3 4
No. - No. No. No. No.
In your opinion ... (%) (%) (%) (%) (%)
(27)... a radiologic techno-
logy program should use the
same admissions process for 0 0 1 27 51
all applicants. (0) (0) (1.2) (34.1) (64.5)

(28)... applicants should be

provided an opportunity to

show that certain criteria

may be inappropriate for

evaluating their qualifi- 0 6 24 40 5
cations. (0) (8.0) (32.0) (53.3) (6.6)

(29)... considerable flexi-

bility might have to be incor-

porated into radiologic tech-

nology student selection to

attract individuals from

under-represented groups 0 8 31 32 6
in the applicant pool. (0) (10.3) (40.26) (41.5) (7.7)

(30)... a program should

describe its admission's

Ccriteria publicly so that

potential applicants can

obtain a reasonable estimate

of their likelihood of 0 1 2 22 55
meeting such standards. (0) (1.2) (2.5) (27.5) (68.7)

(31)... rejected applicants

should be given a statement

of reasons for their

rejection and a means of

appeal if they want to 0 2 16 34 23
challenge the explanation. (0) (2.6) (21.3) (45.3) (30.6)

(32)... all those who parti-

cipate in student selection

should be instructed and

competent in the process of

multiple domain evaluation

of radiologic technology 0 0 7 49 15
applicants. (0) (0) (9.8) (69.0) (21.1)
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TABLE XVI (continued)

No Strongly Strongly
Opinion Disagree Disagree Agree Agree

0 1 2 3 4

No. No. No. No. No.
In your opinion ... (%) (%) (%) (%) (%)
(35)... research is essential
to determine the relative
importance of inappropriate 0 0 5 50 19
selection process. (0) (0) (6.7) (67.5) (25.68)
(37)... information network
should be established to
pemit exchange of recruit-
ment and selection policies
in radiologic technology 0 0 7 45 21
education. (0) (0) (9.5) (61.6) (28.7)

(38)... radiologic technology

programs should deemphasize

technical and scientific

training in favor of emphasis

on the social sciences, the

humanities, and training 0 14 42 13 5
or problem solving skills. (0) (18.9) (56.7) (17.5) (6.7)

(39)... radiologic technology

programs should give more

emphasis on training in

scholastic skills such as

writing and critical thinking

as well as afford opportu-

nities for the development 0 3 13 50 11
of suitable values. (0) (3.9) (16.8) (64.9) (14.2)

(40)... the current focus

on scientific knowledge

in radiologic technology

admission decisions should

be modified to allow for

more emphasis in student's

abilities to learn indepen-

dently and acquire analytic

skills and values appropriate

to the field of radiologic 0 0 17 48 7
technology. (0) (0) (23.6) (66.6) (9.7)
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Table XVI addresses whether high school grade point averages,
algebra grades and biology grades should be used in the selection of
radiologic technology students. Sixty-five percent (n = 50) of
respondents to the item agreed to strongly agreed that high school grade
point averages, algebra grades and biology grades should be used in the
selection of students for radiologic technology programs. Seventy-seven
(96.2 percent) of the community college radiologic technology program
directors responding to the survey addressed this item number 4 of the
survey. With a mean value of 2.75 (s = 0.93) and a median value of 3,
the respondents agreed that high school grade point averages, algebra
grades and biology grades should be used in the selection of radiologic
technology students.

The perceived correlation between high school grade point averages,
algebra and biology grades used to predict passing the American Registry
of Radiologic Technologists is item 5 presented in Table XVI.
Thirty-four point two percent (n = 25) of the respondents to item 5 of
the survey agreed to strongly agreed that high school grade point
averages or grades in algebra or biology can be used to predict passing
of the American Registry of Radiologic Technologists (ARRT)

Examination. Sixty-five point seven percent (n = 48) of the respondents
to item 5 of the survey disagreed to strongly disagreed that high school
grade point averages or grades in algebra or biology can be used to
predict passing of the Registry Examination. Of the total respondents,
seven did not express an opinion. The mean response had a value of 2.20
(s = 0.78) which implied that the average respondent to this item
disagreed with item number 5. This conclusion is strengthened by the
median value of 2.

Table XVI addresses item number 7 of the survey, where 45.1 percent
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(n = 28) of the respondents to this item agreed that American College
Test asset which involves Reading, English, Math and Science Reasoning
should be used to decide a student's admission into a radiologic
technology program. Of the total respondents, 18 did not express an
opinion. The mean response had a value of 2.32 (s = 0.86) which implied
that the average respondent to this item agreed with item number 7.
Thirty-five percent (n = 27) disagreed with item 7. This conclusion is
strengthened by the median value of 2.

Table XVI addresses item number 8 of the survey, where 24 percent (n
= 15) of the respondents to this item agreed to strongly agreed that
American College Test (ACT) results should be used to reject radiologic
technology student applicants. Only 63 (78.7 percent) of the total
respondents to the survey addressed this item. Forty-nine percent of
the respondents disagreed that ACT results should be used to reject
radiologic technology student applicants. This conclusion is supported
by a mean value of 1.98 (s = 0.75) and a median value of 2.

Table XVI also addresses item number 9 of the survey, where 49
percent (n = 33) of the respondents to this item agreed to strongly
agreed that American College Test or Scholastic Aptitude Test scores and
high school rank should be used as admission criteria. Of the total
respondents, 12 did not express an opinion. The mean response had a
value of 2.41 (s = 0.796) which implied that the average respondent to
this item agreed with item number 9. Thirty-eight percent (n = 26) of
the respondents disagreed with item 9. This conclusion is strengthened
by the median value of 2. The fact that thirty-eight percent of the
respondents disagreed implies that a significant percentage of the
nation's community college radiologic technology program directors have

problems and concerns with standardized tests.
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Table XVI addresses item number 16 of the survey, where 71.8 percent
(n = 56) of respondents to this item agreed to strongly agreed that
standardized admission's criteria should be ranked or weighted, so that
students with the highest accumulated score should be admitted to
community college radiologic technology programs. Seventy-eight (97.5
percent) of the total respondents to the survey addressed this item.
With a mean value of 2.87 (s = 0.827) and a median value of 3, the
respondents agreed that standardized admission's criteria should be
ranked or weighted, so that students with the highest accumilated score
be admitted to community college radiologic technology programs.

The respondents were asked to check which weighted instruments were
used as part of their selection criteria. This general information item
will be found in question 41 of the survey. The respondents were not
asked which instrument should get the most weight.

Table XVI addresses item number 22 of the survey, where 74.0 percent
(n = 57) of respondents to this item agreed to strongly agreed that
cognitive and non-cognitive domains of students should be weighted and
used in selecting radiologic technology students. Seventy-seven (96.2
percent) of the total respondents to the survey addressed this item with
a mean value of 2.77 (s = 0.718) and a median of 3. The respondents,
thus agreed to strongly agreed that cognitive and non-cognitive domains
of students should be weighted and used in selecting radiologic
technology students.

Table XVI addresses item number 24 of the survey, where 80 percent
(n = 56) of respondents to this item agreed to strongly agreed that
valid and reliable behavior measurements should be used in the
admission's process to radiologic technology programs. Seventy (87.5

percent) of the total respondents to the survey addressed this item
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with a mean value of 2.94 (s = 0.634) and a median value of 3. The
respondents agreed that valid and reliable behavior measurements should
be used in the admissions process to radiologic technology programs.

Table XVI addresses item 26 of the survey, where 84.7 percent (n =
61) of respondents to this item agreed to strongly agreed that there
should be a legal review of selection policies dealing with uniformity
while exceptions to such uniformity should be done every three years.
The mean response had a value of 3.02 (s = 0.750), which implied that
the average respondent to this item agreed with item 26. The conclusion
is strengthened by the median of 3. Therefore, it appears there is
strong support for a legal review of selection criteria and policies
should be done every three years with uniformity among community college
radiologic technology program directors.

Table XVI addresses item number 27 of the survey, where 98.7 percent
(n = 78) of the respondents to this item agreed to strongly agreed that
a radiologic technology program should use the same admissions process
for all applicants. Of the total respondents, one did not express an
opinion. The mean response had a value of 3.63 (s = 0.510) which
implied that the average respondent to this item agreed with item number
27. The conclusion is strengthened by the median value of 4. The fact
that the respondents agreed to strongly agreed to item number 27
supports the respondents' agreements to uniformity and legal review of
selection criteria found in item number 26.

Table XVI addresses item number 28 of the survey, where 56.2 percent
(n = 45) of respondents to this item agreed to strongly agreed that
applicants should be provided an opportunity to show that certain
criteria may be inappropriate for evaluating their quaiifications.

Seventy-five (93.7 percent) of the total respondents to the survey
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addressed this item with a mean value of 2.58 (s = 0.736) and a median
value of 3. The respondents agreed that applicants should be provided
an opportunity to show that certain criteria may be inappropriate for
evaluating their qualifications. This also likely indicates commitment
to the traditional open door policy on part of the respondents.

Table XVI addresses item number 29 of the survey, where 49.3 percent
(n = 38) of the respondents to this item agreed to strongly agreed that
"considerable flexibility might have to be incorporated into radiologic
technology student selection to attract individuals from minority groups
in the applicant pool." Of the total respondents, 5 did not express an
opinion. The mean response had a value of 2.46 (s = 0.787) which
implied that the average respondent to this item generally agreed.
Forty percent (n = 31) of the respondents disagreed with item 29. This
conclusion is strengthened by the median of 2. Some of the respondents
to item number 29, therefore, indicated that uniformity in selection
should exist for all applicants to community college radiologic
technology programs whereas some respondents felt that considerable
flexibility be incorporated into student selection to accommodate the
minority applicant pool. This reflects a lack of uncertainty by
comunity college radiologic technology program directors as to what to
incorporate into radiologic technology selection criteria that would not
distract or eliminate minority groups from the applicant pool.

Table XVI addresses item number 30 of the survey, where 96.2 percent
(n = 77) of respondents to this item agreed to strongly agreed that "a
program should describe its admission's criteria publicly so that
potential applicants can obtain a reasonable estimate of their
likelihood of meeting such standards.”" Eighty (100 percent) of the

total respondents to the survey addressed this item. With a mean value
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of 3.63 (s = 0.600) and a median value of 4, the respondents acjreed a
program should describe its admissions criteria publicly so that
potential applicants can obta“in a reasonable estimate of their
likelihood of meeting such standards.

Table XVI identifies item number 31 of the survey, where 76 percent
(n = 57) of the respondents to this item agreed to strongly agreed that
rejected applicants should be given a statement of reasons for their
rejection and a means of appeal if they wish to challenge the
explanation. Thirty-three point nine percent (n = 18) disagreed to
strongly disagreed that rejected applicants should be given a statement
of reasons for their rejection and a means of appeal if they wish to
challenge the explanation. Of the total respondents, 5 did not express
an opinion. The mean response had a value of 3.04 (s = 0.795) which
implied that the average respondents to this item agreed with item
number 31. This conclusion is strengthened by the median value of 3.
Thus, the majority of commnity college radiologic technology program
directors believed that if applicants are not selected, a statement of
reasons for their rejection should be given along with a means of appeal
if they want to challenge the rejection. This indicates that most
program directors are aware of Essential V.A.7 which states "appropriate
due process and appeal mechanisms shall be available and made known to
all students." (Essentials, 1991).

Table XVI addresses item number 32 of the survey, where 90.1 percent
(n = 64) of respondents to this item agreed or strongly agreed that all
those who participate in student selection should be instructed and
competent in the process of multiple domain evaluation of radiologic
technology student applicants. Seventy-one (88.7 percent) of the total

respondents to the survey addressed this item. With a mean value of
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3.11 (s = 0.549) and a median value of 3, the respondents agreed that
all those who participate in student selection should be instr:ucted and
competent in the process of multiple domain evaluation of radiologic
technology applicants. Multiple domain evaluation is defined here to
mean incorporating the understanding of the cognitive and non-cognitive
behavioral domains. By drawing on the educational expertise and
materials of peers, academic institutes, professional organizations and
government, there shall be an assurance that information pertaining to
allied health especially, radiologic technology, is current, authentic,
unbiased and educational. Information networks are becoming more and
more important in the area of technical education especially in the
fields related to allied health. Programs have a responsibility to
produce graduates with an appropriate mix of cognitive, affective, and
psychomotor skills (Essentials, 1991).

Table XVI addresses item number 35 of the survey, where 92.3 percent
(n = 69) of the respondents to this item agreed to strongly agreed that
research is essential to determine the relative importance of
appropriate as well as inappropriate selection processes. Of the total
respondents, 6 did not express an opinion. The mean response had a
value of 3.18 (s = 0.540) which implied that the average respondent to
this item agreed with item number 35. This conclusion is strengthened
by the median value of 3. If community college radiologic technology
programs are to maintain integrity, research is essential to determine
the relative importance of inappropriate selection processes.

Table XVI addresses item number 37 of the survey, where 93.3 percent
(n = 66) of the respondents to this item agreed to strongly agreed that
information networks should be established to permit change of

recruitment and selection policies in radiologic technology education.
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Of the total respondents, 7 did not express an opinion. The mean
response had a value of 3.19 (s = 0.892) which implied that the average
respondent to this item agreed with item number 37. This conclusion is
strengthened by a median value of 3. Although we can make certain
generalizations about students and how they learn, the rate at which
they learn, and the interested that they manifest, learning is for each
person a highly individual process. Students are very much a product of
their learning experience(s). Therefore, program directors who
participate in student selection must consider this and be aware of the
cognitive and non-cognitive domain criteria that are used in the student
selection process.

Table XVI addresses item number 38 of the survey, where 23.3 percent
(n = 18) of respondents to this item agreed to strongly agreed that
radiologic technology programs should deemphasize technical and
scientific training in favor of emphasis on the social sciences, the
humanities, and training in thinking or problem solving skills.
Seventy-five point six percent ( n = 56) disagreed or strongly disagreed
that radiologic technology programs should deemphasize technical and
scientific training in favor of emphasis on the social sciences, the
humanities, and training in thinking or problem solving skills. Of the
total respondents, 6 did not express an opinion. The mean response had
a value of 2.12 which implied that the average respondent to this item
disagreed with item number 38. This conclusion is strengthened by a
median value of 2. The response to this item indicates that in the
program directors opinion, technical and scientific training should be
employed over social sciences, humanities, and training in thinking or
problem-solving. The concern here is that failure to identify a persons

basic needs or to make a decision could undermine ones ability to
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respond to allied health service needs and demands. Attention is now
turned to a comparison of a sample ofAnon—respondents (18) to
respondents (80).

Table XVI addresses item number 39 of the survey, where 79.3 percent
(n = 61) of the respondents to this item agreed to strongly agreed that
radiologic technology programs should give more emphasis on training in
scholastic skills such as writing and critical thinking as well as
afford opportunities for the development of suitable values. Of the
total respondents, 3 did not express an opinion. The mean response had
a value of 2.89 (s = 0.680) which implied that the average respondent to
this item agreed with item number 39. This conclusion is strengthened
by the median value of 3. This indicates that there exists a need to
teach critical thinking skills.

Table XVI addresses item number 40 of the survey, where 76.4 percent
(n = 55) of respondents to this item agreed to strongly agreed that the
current focus on scientific knowledge in radiologic technology admission
decisions should be modified to allow for greater emphasis on a
student's ability to learn independently and acquire analytic skills and
values appropriate to the field of radiologic technology. Seventy-two
(90 percent) of the total respondents to the survey addressed this item
with a mean value of 2.86 (s = 0.564) and a median value of 3. The
respondents agreed that current focus on scientific knowledge in
radiologic technology admission decisions should be modified to allow
for more emphasis in student's abilities to learn independently and
acquire analytic skills and values appropriate to radiologic technology.

Table XVII, "Responding Radiologic Technology Program Directors'
Opinions Regarding What Non-Cognitive Criteria Should Be Used and How

Should Such Criteria be Used in Student Selection," addresses opinions
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of what non-cognitive criteria should be used and how should such

criteria be used in student selection.

TABLE XVII

RESPONDING RADIOLOGIC TECHNOLOGY PROGRAM DIRECTORS' OPINIONS
REGARDING WHAT NON-COGNITIVE CRITERIA SHOULD BE USED AND
HOW SHOULD SUCH CRITERIA BE USED IN STUDENT SELECTION

No Strongly Strongly
Opinion Disagree Disagree Agree Agree
0 1 2 3 4
No. No. No. No.
No.
In your opinion ... (%) (%) (%) (%) (%)

(14)... predictors of

student success must be

chosen which are appropriate to

the goals of the radiologic 0 0 1 36 39
technology program. (0) (0) (1.3) (47.3) (51.3)

(18)... should students,

facts and impressions obtained

by the interviewer be :

correlated to the academic/

clinical situations, to

predict a student's success 0 3 20 33 13
in radiologic technology. (0) (4.3) (28.9) (47.8) (18.8)

(19)... information obtained
in a student interview enables
the interviewer to assess an
applicant's vocabulary and
ability to be concise and

explicit in conveying 0 2 15 49 11
thoughts. (0) (2.6) (19.4) (63.6) (14.6)
(25)... an array of relevant

criteria should be used 0 2 3 47 25

to assure applicant equity. (0) (2.6) (3.9) (61.0) (32.4)
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No Strongly Strongly
Opinion Disagree Disagree Agree Agree

0 1 2 3 4

No. No. No. No.

No.
In your opinion ... - (%) (%) (%) (%) (%)
(33)... an internal audit
should be done in the form
of selection evaluation
as well as external
screening of the selection
policies and procedures to
assure consumer and
governmental funding
agencies that the admission
process has been actually
implemented according to
stated protocols should 0 6 21 35 10
be done each year. (0) (8.3) (29.1) (48.6) (13.8)
(34)... foresight is critical
in the student selection
process if radiologic
technology programs are
to survive the challenge
of declining number of
college-age applicant's 0 3 3 57 13
in the 1990's. (0) (3.9) (3.9) (75.0) (17.1)
(36)... effective recruitment
strategies must be coupled
with rationale, humane and 0 0 1 43 33
equitable selection policies. (0) (0) (1.3) (55.8) (42.8)

Table XVII addresses item number 14 of the survey, where 98.7
percent (n = 75) of respondents to this item agreed to strongly agreed
that predictors of student success must be chosen which are appropriate
to the goals of the radiologic technology program. Seventy-six (95
percent) of the total respondents to the survey addressed this item.
With a mean value of 3.5 (s = 0.529) and a median value of 4, the

respondents agreed that predictors of student success must be chosen
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which are appropriate to the goals of the radiologic technology program.

Table XVII addresses item number 18 of the survey, where 66.6
percent (n = 46) of the respondents to the item agreed to strongly
agreed that students, facts and impressions obtained by the interviewer
should be correlated to the academic/clinical situations to predict a
student's success in radiologic technology. Sixty-nine (86.2 percent)
of the total respondents to the survey addressed this item with a mean
value of 2.81 (s = 0.791) and a median value of 3. This means that the
respondents agreed that students, facts and impressions should be
obtained by the interviewer and correlated to the academic/clinical
settings to predict a student's success in radiologic technology.

Table XVII identifies item number 19 of the survey, where 78 percent
(n = 60) of the respondents to this item agreed to strongly agreed that
information obtained in a student's interview enables the interviewer to
assess an applicant's vocabulary and ability to be concise and explicit
in conveying thoughts. Of the respondents, three did not express an
opinion. The mean response had a value of 2.89 (s = 0.660) which
implied that the average respondent to this item agreed with number 19.
This conclusion is strengthened by the median value of 3. Therefore, it
appears that survey respondents believe that information obtained in a
student's interview can enable the interviewer to assess the affective
behavioral domain of the applicant.

Table XVII addresses item number 25 of the survey, where 93.5
percent (n = 72) of the respondents to this item agreed to strongly
agreed that an array of relevant criteria should be used to assure
applicant equity. Of the total respondents, 3 did not express an
opinion. The mean response had a value of 3.23 (s = 0.646) which

implied that the average respondents to this item agreed with item
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number 25. This conclusion is strengthened by the median value of 3.
Therefore, cognitive as well as non-cognitive selection criteria should
be used so that all applicants will be evaluated equally, whether the
applicant is traditional or non-traditional in student status.

Table XVII addresses item number 33 of the survey, where 61.5
percent (n = 45) of the respondents to this item agreed to strongly
agreed that "an internal audit should be done in the form of selection
evaluation as well as external screening of the selection policies and
procedures to assure consumers and governmental funding agencies that
the admission's process has been actually implemented according to
stated protocols and that this intermal audit should be done each
year." Of the total respondents, 8 did not express an opinion. The
mean response had a value of 2.68 (s = 0.819) which implied that the
average respondent to the item agreed with item number 33. This
conclusion is strengthened by the median value of 3. It thus appears
that community college radiologic technology program directors should
perform an internal audit yearly of selection policies and procedures to
assure consumer and governmental funding agencies that the admission
process has been implemented according to stated protocols.

Table XVII addresses item number 34 of the survey, where 92.1
percent (n = 70) of respondents to this item agreed to strongly agreed
that foresight is critical in the student selection process if
radiologic technology programs are to survive the challenge of declining
numbers of college-age applicants in the 1990's. Seventy-six (95
percent) of the total respondents to the survey addressed this item.
With a mean value of 3.05 (s = 0.608) and a median value of 3, the
respondents agreed that foresight is critical in the student selection

process if radiologic technology programs are to survive the challenge
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of declining numbers of college-age applicants in the 1990's.

Table XVI addresses item number 36 of the survey, where 97.7 percent
(n = 76) of respondents to this item agreed to strongly agreed that
program directors must couple effective recruitment strategies with
rational, humane and equitable selection policies. Seventy-seven (96.2
percent) of the total respondents to the survey addressed this item.
With a mean value of 3.41 (s = 0.521) and a median value of 3, the
respondents ‘agreed that program directors must couple effective
recruitment strategies with rational, humane and equitable selection
policies.

Descriptive surveys seek to determine the incidence and distribution
of the characteristics and opinions of populations of people by
obtaining and studying the characteristics and opinions of relatively
small and presumably representative samples of such people. For
practical purposes, it is highly desirable that samples studied be
representative. If the sample is indeed representative, then the
results obtained from it can be generalized to the whole population. If
50 percent of a sample responds favorably to a question about use of
college grade point average as selection criteria, for instance, one
wants to believe that if all the program directors in the United States,
were asked the same question, close to 50 percent of them would be

favorable.



CHAPTER V

FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Introduction

This chapter contains a summary of procedures used in this study,
discussion of the findings and recommendations for further study. The
purpose of this study was to assess and analyze perceptions of community
college radiologic ‘technology program directors throughout the United

States and their usage of selection criteria for prospective students.

The Survey of Recruitment, Admission and Selection Criteria for

Radiologic Technology Programs was developed and used as a means to

identify what selective admission criteria are used to emphasize an
applicant's academic performances, to assess cognitive and non-cognitive
capabilities and what strategies were used to evaluate the applicants
cognitive and non-cognitive traits in predicting student success.

The first line of analysis was to review the literature related to
selection criteria in medical education, including nursing and allied
health, with special emphasis on the literature relating to community
college radiologic technology programs. This review was presented in
Chapter 2 of this study. The second line of analysis was the
development of the Survey of Recruitment, Admission and Selection

Criteria for Radiologic Technology Programs which involved the

investigation of an expansive list of items found in the related
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literature and derived from opinions, attitudes and beliefs regarding
community college radiologic technology student selection. The third
focus of analysis was to survey program directors of 181 Committee on
Allied Health Education and Accreditation-identified community college
radiologic technology programs, with a request for the campleted survey
to be returned in a self-addressed envelope. If the surveys were not
returned, a followup letter (Appendix F) and a copy of the survey was
sent with a ten-day deadline in accordance with the methodology of
Dillman, who suggested that repeated follow-ups were the single most
powerful stimulator of high response: "a successful assessment cannot be
done without them" (1978). It was anticipated that with this double
request procedure, there would be a 50 percent response rate.

The 52 item survey had the following specific purposes:

1. Obtain a profile of the selection criteria that are used to
select radiologic technology students.

2. Obtain opinions of community college radiologic technology
program director's regarding the selection criteria that are
being used now.

3. Determine what cognitive and non-cognitive selection criteria
to use in selecting radiologic technology students.

4, Determine the importance of selection criteria used to assure
applicant equity.

In large measure, the quality of health care ultimately delivered is
dependent upon the competence of those providing care. In turn, the
competence of health care personnel is largely determined by the quality
of educational preparation for health service roles; study after study
dating from the (Study of Accreditation of Selected Health Educational

Programs in 1972) has found this. Quality clinical performance requires
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not only cognition but also proficiency in the non-cognitive domains.
It is in these latter domains, especially the affective, for which
non-cognitive predictors of success would be beneficial. Coupled with
traditional predictors, they would provide a more complete appraisal of
the full potential of applicants.

Changes in the types and characteristics of allied health manpower
including the field of radiologic technology in the 20th century have
been dramatic. Health professions requiring a college education or
professional preparation account for approximately 200,000 persons in
1900; 692,00 in 1940; 914,000 in 1960; and 4.9 million in 1990 (Kissick,
1968; U.S. Department of Health, Education and Welfare, 1970; and
Genzberg, 1990).

Employment in the allied health care industry has grown more rapidly
than overall employment. In 1900, persons employed in health
occupations accounted for 1.2 percent of the labor force. The
preparation increased to 2.1 percent in 1940, 3.0 percent in 1960, and
7.6 percent in 1990 (Freudenheim, 1990; U.S. Department of ILabor, 1990).

If President Bill Clinton's National Health Care Plan is enacted,
most people predict there will be an increase in allied health
professionals as the nation shifts from an acute care illness base to
one based on health promotion, and preventive medicine. How will
students in the allied health professions be selected? Who will make up
the future health care worker? Within the rise of open access, open
door, higher education; how can allied health programs including the
field of radiologic technology, promote access and equity, existing as
selective programs in non-selective institutions? This is a problem

that has gained the attention of community college radiologic technology



121

program directors, practitioners and other allied health program

directors for a number of years.
Cognitive and Non-Cognitive

Research Question One: What selection criteria are currently being
used? was addressed in Table X, XI, XII and III and statistical analysis

of items 41 and 42 in Part II, the General Information section of the
survey, provided the findings used to develop Tables X, XI, XII and
XIII. The cognitve selection criteria most used by community college
radiologic technology programs to screen prospective applicants were the
American College Test (87.4 percent), followed by the ACT Assessment
(69.6 percent) and the Scholastic Aptitude Test (60.2 percent). .The
most common non-cognitive selection criteria used by community collége
radiologic technology programs were interview(s) (2.8 percent) and
evaluation(s) (2.3 percent).

Table XII, "Responding Radiologic Technology Program Directors'
Opinions Regarding Cognitive Selection Criteria Used in 1990-1991, By
Type of Commnity College," relates to Research Question One and
revealed that in the 1990-91 academic year that of all the cognitive
selection criteria employed by community college radiologic technology
program directors. The cognitive selection criteria most frequently
used were college grade point average (33 percent); interviews (31.5
percent); high school grade point average (31.4 percent); and course
grade point average (27.1 percent). Table XIII, "Responding Radiologic
Technology Program Directors' Opinions Regarding Non-Cognitive Selection
Criteria Used In 1990-1991, By Type of Comunity College," also relates

to Research Question One and revealed that the non-cognitive selection
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criteria used by responding radiologic technology program directors were
interviews (31.5 percent), hospital visitations (12.6 percent) and
references (5.0 percent). Thus, a standardized test-most often the
ACT-in combination with, cognitive and non-cognitive criteria, were most
frequently used to select radiologic technology students at community

colleges.

Research Question Two: What are the opinions regarding the

selection criteria that are being used now?
Table XIV, "Responding Radiologic Technology Program Directors'

Opinions Regarding Cognitive Student Selection Criteria Beimj Used Now,"
relates to Research Question Two. Item number 23 of the survey revealed
that 92.4 percent (n = 61) of the respondents to this item agreed to
strongly agreed that the goals and objectives of radiologic technology
programs and the sponsoring institutions should be related to the
cultivation of accepted applicant competencies, so that an effective
entry-level radiographer is the product of the two. Therefore, the
goals and objectives of community college radiologic technology programs
should be related to knowledge, attitudes, skills and habits needed to
be an effective entry-level radiologic technology student. This strong
agreement (92.6 percent) indicates that community college radiologic
technology program directors believe that non-cognitive aptitudes and
values are also important to success in the field.

Item 15 revealed that 83.8 percent (n = 62) of the respondents
agreed to strongly agreed that high school grade point averages, when
combined with aptitude tests, are more effective predictors of
radiologic technology students' grades in college than either one
alone. This answer is consistent with the research literature:

Ferguson (1979) noted that when ACT composite scores were combined with
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either high school grade point averages or high school ranking, the
results were highly predictions of college success. This item would
also indicate the need to use broader selection criteria for student
entry into radiologic technology programs.

Item number 13 of the survey revealed that 82.7 percent (n = 62) of
the respondents to this item agreed to strongly agreed that using the
prediction of grade point average as the only admission criteria
excluded students with less academic ability but possibly greater skills
in leadership. Grade point average has been shown to be highly
predictive of grade point average in academic professional courses but
is not highly predictive of grade point average in clinical coursework
or subsequent performance in work settings (Murden, et al, 1978).

Item number 12 of the survey revealed that 76 percent (n = 67) of
respondents agreed to strongly ag:eed that the use of grade point
average as the only admission criteria limits admissions to only
academic achievers. It is clear that radiologic technology program
directors believe that non-cognitive selection criteria should be used
to select those students who were not academic achievers, but probably
would possess better clinical application skills. Consistent with
research, according to Gurley, cognitive learning refers to lectures and
demonstrations of theories, and to facts necessary to understand a
specifics of knowledge. Once this fundamental information has been
learned, the student has the opportunity to participate in the clinical
setting. It is in the clinical setting that the student has the
opportunity to apply knowledge gained from the classroom setting. The
clinical enviromment provides opportunity to develop pride in work, and

feelings of self worth, skills in interpersonal relationships, and
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personal, moral, and ethical beliefs for daily practice (Gurley, 1992,
p. 84).

Item number 11 of the survey revealed that 83 percent (n = 53) of
the respondents agreed to strongly agreed that the American College Test
results were useful in counseling and guiding students. Bello (1977)
concluded that valid factors predictive of success or failure were best
determined by a comparative placement and guidance program (Bello,
1977).

Ttem number 17 of the survey revealed that 79.8 percent (n = 63) of
the respondents to this item agreed to strongly agreed that current
radiologic technology programs, courses, policies and procedures are
appropriate for adult learners. Adult education affects varied
miscellaneous opportunities for adults to understand the problems of
their world, to try to keep up with the rapid social changes, to prepare
for new jobs, to remedy deficiencies in their own background, and to
engage in education simply for the love of learning something new
(VanTil, 1974).

The correlation between grades in high school science coursework and
radiography curriculum counterparts was item 3 of the survey. Of the
respondents 73.3 percent (n = 56) agreed to strongly agreed that there
was a significant relationship between grades in high school science
and radiography curriculum coursework. This conclusion was also reached
in Kavanaugh's study of selected high school courses and their relation
to grades in selected courses in the radiography curriculum (Kavanaugh,
1981).

Sixty-four point four percent (n = 31) of the respondents to item 1
of the survey agreed to strongly agreed that there was a correlation

between a student's pre-admission ACT composite score and the student's
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score on the post-graduate Registry Examination. Sixty-three point six
percent (n = 28) of respondents to item 2 of the survey agreed to
strongly agreed that there was a correlation between a student's
pre-admission sub-test scores on the ACT Examination and the Registry.

A study by Schimfhauer and Broski (1976) revealed that the math subtest
of the ACT outranked preprofessional grade point averages in predicting
success (Schimfhauer and Broski, 1976). When all allied health programs
were combined, grade point average was again the strongest predictor
variable followed by the mathematics subtest of the ACT, and the Allied
Health Profession's Admission Test (AHPAT) verbal subtest score.

Francis (1990) investigated the relationship between pre-admission ACT
composite scores and the Registry Examination for two-year technical
college programs. Results showed that only one item appeared to be
related, and that was failing students had ACT composite scores of 14 or
lower (Francis, 1990). Therefore, there appears to be a correlation
between a student's pre-admission ACT composite score, individual
section score, and the student's score on the post-graduate Registry
Examination.

Sixty-six point one percent (n = 45) of respondents agreed to
strongly agreed with item number 10 of the survey where a student's ACT
composite score, when combined with either high school grade point
average or high school ranking, was highly predictive of radiologic
technology program success (Table XIV). Ferguson (1975) noted that when
ACT composite scores were combined with either high school grade point
averages or high school ranking, the results were highly predictive of
college success (Ferguson, 1979).

Item number 20, revealed that 59.2 percent (n = 42) of respondents

to this item agreed to strongly agreed that traditional admissions
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criteria, previous academic performance and aptitude tests have excluded
large numbers of individuals, many of ‘whom had the motivation and the
personality characteristics necessary to succeed. According to VanTil,
no matter how we try to group people, we eventually have to acknowledge
individuality. "Whatever the measurements we use - whether they be
anatomical, biological, physiological, mental, or social - we find that
human beings differ, from each other (1974)."

Table XV, "Responding Radiologic Technology Program Directors'
Opinions Regarding Non-Cognitive Student Selection Criteria Being Used
Now," also relates to Research Question Two, and revealed the
non-cognitive selection criteria that are being used now.

Analysis of these findings seems to indicate that while those who
select radiography as a career have identifiable personality types,
these types are not related to performance in academic courses.
Friendliness, impulsiveness, apathy, aggressiveness, shyness are present
in different individuals in different degrees and blend into a
continuum. Item number 21 revealed that 81 percent (n = 63) of the
respondents to this item agreed to strongly agreed that there was a
relationship between age, length of experience in an allied setting
prior to entry into a radiology technology program and academic .
success. Consistent with research, according to Gurley you can evaluate
yourself only by understanding, valuing, and helping yourself. Every
person has a unique mind, body, and emotions that each must learn to
understand, accept, and respect before a person can begin to meet others
needs. The learning process can be enhanced by understanding the
conflicts that occur as a part of maturing. Making a vocational choice

is an explicit statement of the kind of person a student is or hopes to
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be. Professional satisfaction will depend on the extent to which the
student uses abilities in a productive manner (Gurley, 1992, p. 22).

Research Question Three: What cognitive and non-cognitive criteria

should be used, and how should such criteria be used?

Table XVI, "Responding Radiologic Technology Program Directors'
Opinions Regarding What Cognitive Criteria Should Be Used and How Should
Such Criteria Be Used," relates to Research Question Three. Table XVI
revealed the cognitive student selection criteria that should be used
and how should such criteria be used.

Community college radiologic technology program directors were asked
to provide opinion on issues related to fairness in the application of
process including describing the admissions criteria publicly, giving
statements of reasons for rejection and a means of appeal if rejected.
In item number 27 of the survey 98.7 percent (n = 78) of the respondents
agreed to strongly agreed that a radiologic technology program should
use the same admissions process for all applicants. The fact that the
respondents agreed to strongly agreed to item number 27 supports the
respondents' agreements to uniformity and legal review of selection
criteria found in item number 26.

White students constituted the majority (79 percent) of 1990-91
enrollments in all accredited allied health programs which included
radiologic technology. African-American students made up 11 percent,
Hispanic students including Mexican Americans (3 percent), Puerto Ricans
(1 percent) and other Hispanics (2 percent), Asians or Pacific Islanders
(4 percent), and American Indians or Alaska Natives, less than one
percent. Between 1989-90 and 1990-91 there was a one percent enrollment
decrease for Africian-Americans in all accredited allied health

programs. Otherwise, enrollment distributions for whites, Mexican
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Americans, Puerto Ricans, other Hispanics, Asians or Pacific Islander,
and American Indians or Alaskan Natives were consistent between the
academic years (Allied Health Education Fact Sheet, 1992). The number
of women in the labor force is projected to increase more than twice as
fast as the number of men, and in the year 2000 women will constitute
nearly half the labor force. The number of African-American workers is
projected to increase twice as fast, Asian workers to increase five
times as fast, and Hispanic workers more than five times as fast as the
number of white workers. Thus, by the year 2000, the economy will be
more dependent on women workers (who have always been prominent in the
allied health profession) and on minority workers (Institute of
Medicine, 1989). Allied health programs at community colleges,
including radiologic technology, ignore these demographic realities at
their peril.

Item number 30 of the survey revealed that 96.2 percent (n = 77) of
respondents agreed to strongly agreed that a program should describe its
admissions criteria publicly so that potential applicants can obtain a
reasonable estimate of their likelihood of meeting such standards.

Taken together, items 2, 27, 30, and 31 of the survey indicate that
community college radiologic technology program directors are concerned
with equity in the application and selection process of prospective
students.

Community college radiologic technology program directors were also
asked to respond to a number of issues related to the selection process,
including the understanding of the behavioral domains and the importance
of research and information networks. .Item number 37 of the survey,
revealed that 93.3 percent (n = 66) of the respondents to this item

agreed to strongly agreed that information networks should be
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established to permit change of recruitment and selection policies in
radiologic technology education. Infémation networks are becoming more
and more important in the area of technical education, especially in the
fields related to allied health. Of the respondents to item number 35,
92.3 percent (n = 69) of respondents to this item agreed to strongly
agreed that research is essential to determine the relative importance
of inappropriate selection processes. If community college radiologic
technology programs are to maintain integrity, research is essential to
determine the relative importance of inappropriate selection processes.
Item number 32 of the survey, revealed that 90.1 percent (n = 64) of
respondents to this item agreed to strongly agreed that all those who
participate in student selection should be instructed and competent in
the process of multiple domain evaluation of radiologic technology
student applicants. Multiple domain evaluation is defined here to mean
incorporating the understanding of the cognitive and non-cognitive
behavioral domains.

Item 26 of the survey, revealed that 84.7 percent (n = 61) of
respondents to this item agreed to strongly agreed that there should be
a legal review of selection policies dealing with uniformity while
exceptions to such uniformity should be reviewed every three years. In
item number 27 of the survey, 98.7 percent (n = 78) of the respondents
agreed to strongly agreed that a radiologic technology program should
use the same admissions process for all applicants. To assure that all
applicants are evaluated equitably in the selection process, a legal
review of selection criteria and policies should be performed every
three years with uniformity.

Item number 5 of the survey disclosed that 83 percent (n = 62) of

the respondents agreed to strongly agreed that high school grade point
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averages or grades in algebra or biology can be used to predict passing
of the Registry Examination. It is clear that radiologic technology
program directors at community colleges believe that cognitive
measurements should be used in student selection to assess overall
results.

Item number 24 of the survey, disclosed that 80 percent (n = 56) of
respondents to this item agreed to strongly agreed that valid and
reliable behavior measurements should be used in the admissions process
to radiologic technology programs. Measurement is only part of the
total process of evaluation and tests are one way of measuring.
Evaluation is a process of determining the value or worth of samething
through examining, judging, appraising, estimating, and measuring
(VanTil, 1974).

Item number 39 of the survey, disclosed that 79.3 percent (n = 61)
of the respondents to this item agreed to strongly agreed that
radiologic technology programs should give more emphasis on training in
scholastic skills such as writing and critical thinking as well as
afford opportunities for the development of suitable values. In this
era, we must deal with real and urgent problems of our times. The
challenge is to help the student develop skills so that the student can
cope with the social realities of our time, to develop commitment to
humane values based on mankind's reconstructed experiences.

Item number 40 of the survey, revealed that 76.4 percent (n = 55) of
respondents to this item agreed to strongly agreed that the current
focus on scientific knowledge in radiologic technology admission
decisions should be modified to allow for more emphasis in student's
abilities to learn independently (self-actualization) and acquire

analytic skills and values appropriate to the field of radiologic
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technology. The respondents agreed that current focus on scientific
knowledge in radiologic technology admission decisions should be
modified to allow for more emphasis in student's abilities to learn
independently and acquire analytic skills and values appropriate to
radiologic technology. This means greater emphasis on non-cognitive
student selection criteria.

Item number 31 of the survey, revealed that 76 percent (n = 57) of
the respondents agreed to strongly agreed that rejected applicants
should be given a statement of reasons for their rejection and a means
of appeal if they wish to challenge the explanation. Therefore, the
majority of community college program directors believed that if
applicants are not selected, a statement of reasons for their rejection
should be given along with a means of appeal if they want to challenge
the rejection.

Item number 22 of the survey, revealed that 74.0 percent (n = 57) of
respondents to this item agreed to strongly agreed that cognitive,
affective and psychomotor domains of students should be evaluated,
weighted and used in selecting radiologic technology students. The
cognitive domain includes all objectives which deal with the
intellectual behaviors of the learner. The psychomotor domain covers
all those objectives in which the learner is engaged in some physical,
kinesthetic behavior. The affective domain is concerned with attitudes,
feelings, interests, and values of the learner. Therefore, it is
important that reliable predictors, both cognitive and non-cognitive,
are developed to assess the full potential for success of all
individuals in the radiologic technology applicant pool (Blagg, 1975).
Item number 18 of the survey, revealed that 66.6 percent (n = 46) of the

respondents to the item agreed to strongly agreed that students, facts
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and impressions obtained by the interviewer should be correlated to the
academic/clinical situations to predict a student's success in
radiologic technology. The cognitive and psychomotor domains are
concerned with the question: What can the learner do? The affective
domain is concerned with the question: What will the learner do?

Item number 16 of the survey, revealed that 71.8 percent (n = 56) of
respondents agreed to strongly agreed that standardized test results
should be ranked or weighted. In the selection process, objective
and/or subjective evaluation of the student is usually performed. In
the objective evaluation of a student, references, transcripts and
evaluations are normally utilized. According to the respondents
objective selection criteria, such standardized tests results should be
weighted or ranked. Students with the highest accumulated score can be
admitted to community college radiologic technology programs. The
profession of radiography demands that entering students become highly
skilled technically, qualified by education to perform imaging
procedures as well as to be compassionate health care providers
(Essentials, 1990). The maintenance of standards of excellence in
radiologic technology admissions is therefore necessary to assure
accountability and quality care by program graduates. The. respondents
were asked to check which weighted instruments were used as part of
their selection criteria. This general information item was found in
question 41. The respondents were not asked which instrument should get
the most weight. It is important that reliable predictors-both
cognitive and non-cognitive-are developed, and that these predictors be
ranked or weighted to assess the full potential for success of all
individuals in the radiologic technology applicant pool.

Item 4 of the survey revealed that 65 percent (n = 50) of the
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respondents agreed to strongly agreed that high school grade point
averages, algebra grades and biology grades should be used in the
selection of students for radiologic technology programs. Kavanaugh
(1981) made no statistical comparison between high school grade point
average or grades in biology or algebra and the Registry examination
results, although reference was made to five first-time program failures
on the Registry examination and their high school grade point averages,
as well as algebra and biology grades. Therefore, it appears that
comunity college radiologic technology program directors believe in
weighing the values of high school grade point averages, algebra grades
and biology grades when selecting students for radiologic technology
programs. Weighing these values can help to predict passing of the
American Registry of Radiologic Technologists Examination, as was
pointed out in item number 5 of the survey.

Table XVII, "Responding Radiologic Technology Program Directors'
Opinions Regarding What Non-Cognitive Criteria Should Be Used and How
Should Such Criteria Be Used," also relates to Research Question Three.
Table XVII revealed the non-cognitive student selection criteria that
should be used and how should such criteria be used.

According to the Essentials, graduates of radiologic technology
programs should be both competent and compassionate. Instilled
professional values should be evidenced by affective domain objectives
and evaluations. The radiologic technology curriculum should
purposefully identify professional competencies and include cognitive,
affective and psychomotor capabilities (Essentials, 1990). Therefore,
facts and impressions obtained during an interview can be correlated to
the academic/clinical settings and could assist in predicting a

student's success in a radiologic technology program.
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Item number 14 of the survey, revealed that 98.7 percent (n = 75) of
the respondents agreed to strongly agreed that predictors of student
success must be chosen which are appropriate to the goals of the
radiologic technology program, the high percentage is not surprising,
given the competency based nature of radiologic technology programs.
According to the Essentials, standards and guidelines of the Joint
Review Committee on Education in Radiologic Technology, the evaluation
system shouid be related to program philosophies, goals, and
competencies, provide students with ongoing as well as terminal
evaluations and serve as a reliable indicator of the effectiveness of
instruction and course design criteria for successful performance
(Essentials, 1990).

Item number 36 of the survey revealed that 97.7 percent (n = 76) of
respondents to this item agreed to strongly agreed that program
directors must couple effective recruitment strategies with rational,
humane and equitable selection policies. Faced with increased
competition for students, program directors and educational institutions
must become creative in their approaches to recruitment. The Committee
to Study the Role of Allied Health Personnel recommended in 1989 that
educational institutions, in close collaboration with employers and
professional associations, purposefully organize to recruit students
from groups traditionally underrepresented in allied health fields,
especially minorities, older students, career changers, those already in
health care, men for fields in which they were underrepresented, and

individuals with handicapping conditions (Institute of Medicine, 1989).

Item number 25 of the survey revealed that 93.5 percent (n = 72) of
the respondents to this item agreed to strongly agreed that an array of

relevant criteria should be used to assure overall equity among and



135

between applicant groups. Community college radiologic technology
program directors clearly believe that cognitive as well as
non-cognitive selection criteria should be used, so that all applicants
will be evaluated equally whether the applicant is from a traditional or
non-traditional student group.

Item number 34 of the survey revealed that 92.1 percent (n = 70) of
respondents to this item agreed to strongly agreed that foresight is
critical in the student selection process if radiologic technology
programs are to survive the challenge of declining numbers of
traditional college-age applicants in the 1990's. Major economic,
demographic, and social forces must be taken into account to assess the
directions and magnitude of changes in the U.S. health care system and
the implications of these changes for allied health employment
(Institute of Medicine, 1989). This finding is consistent with concerns
consistently raised at national and state allied health profession
meetings, especially with regards to equity and access.

Item number 19 of the survey, revealed that 78 percent (n = 60) of
the respondents to this item agreed to strongly agreed that information
obtained in a student's interview enables the interviewer to assess an
applicant's vocabulary and ability to be concise and explicit in
conveying thoughts. Therefore, information obtained in a student's
interview if solicited in a purposeful way will enable the interviewer
to assess the affective behavioral domain of the applicant.

Item number 33 of the survey, revealed that 61.5 percent (n = 45) of
the respondents to this item agreed to strongly agreed that an internal
audit should be performed in the form of selection evaluation as well as
external screening of the selection policies and procedures, to assure

consumers and governmental funding agencies that the admission process
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has been actually implemented according to stated protocols. Further,
commnity college program directors believe that this internal audit
should be done each year so as to prove that procedures and policies

have been implemented according to stated protocols.

Conclusions

On the basis of the previous findings, the following conclusions can
be reached:

(1) The perceptions of comunity college radiologic technology
program directors were consistent with prior research of reliable
predictors used as selection criteria of prospective radiologic
technology students (McCausland, 1974; Ballinger, 1976; Schimfhauer and
Broski, 1976; Stankovich, 1977; Chission, 1985). Quantifying the
radiologic technology applicants' affective characteristics increases
predictive efficiency (Finegan, 1967; Murden, 1978; Keck, 1979; Burgess,
1980; Dietrich, 1981; Blagg, 1985). Aptitude testing should be used to
measure aptitude for the educational process structure to produce
proficient allied-health practitioners (Merritt, 1972; Reinking, 1983,
1985; Macomber, 1984; Wesolowski, 1988; Francis, 1990). The outcame of
aptitude testing scores can be predictive of earned scores on the
American Registry of Radiologic Technologist Examination (Lauer, 1981;
Miller, 1985; Myers, 1985). Therefore, cognitive selection criteria are
used more often than non-cognitive selection criteria to select
prospective radiologic technology students.

(2) Responses to the survey reflected actual perceptions of program
directors toward the various facets of selection criteria used in

comunity college radiologic technology programs throughout the United
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States, because commnity college radiologic technology program
directors are being asked to be accountable or responsible for the
educational product, the student. Further, while what constitutes a
well educated person is open to subjective interpretation, radiologic
technology program directors have a very clear benchmark by which to
measure success: passage of their graduates on the Registry
Examination. Therefore, commnity college radiologic technology program
directors appear to be concerned with the aptitude, interests,
personality, and values all part of the non-cognitive domain, as well as
with objective and other evaluations of academic (cognitive) achievement
in their application and selection process of prospective radiologic
technology students. The problem exists that the Registry does not
measure or assess non-cognitive achievements, interests, personality or
values.

(3) There are a number of cognitive and non-cognitive selection
criteria used by community college radiologic technology programs and
program directors. The most common instruments used by community
college radiologic technology programs were cognitive in nature and were
the American College Test (87.4 percent) followed by the ACT Assessment
(69.6 percent) and the Scholastic Aptitude Test (60.2 percent).

(4) According to the descriptive statistical analysis of the
responses of program directors usage of student selection criteria and
weighted instruments, it was found that rural community college
radiologic technology programs relied on ACT results more than metro and
large community college radiologic technology programs. It was also
found that large community college radiologic technology programs relied
on ACT Asset more than rural and metro combined. This standard testing

is more prevalent in urban areas.
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(5) Table XII showed that of all the selection criteria used in the
1990-91 academic year, community college radiologic technology program
directors used college grade point average (33 percent), interviews
(31.5 percent), high school grade point average (31.4 percent), and
grade point average (27.1 percent) the most as cognitive and
non-cognitive selection criteria. These conclusions correlate to the
literature, which has shown that traditional admissions criteria,
including previous academic performance and aptitude tests, have been
effective cognitive predictors of academic success, while interview(s)
were considered to be effective non-cognitive predictors.

(6) It was found that urban metropolitan community college
radiologic technology programs relied more on college grade point,
interview, high school grade point and grade point averages, than the
other types of community colleges. The medium community college
radiologic technology program came within .6 percentage points of metro
comunity college radiologic technology programs in the usage of urban
high school grade point average and interview as selection criteria
used. Therefore, the findings revealed that high school grade point
averages which are recognized as a cognitive selection criteria and
interview(s) which are recognized as non-cognitive selection criteria
are used, despite the size and location of the community college
radiologic technology program and educational backgrounds of community
collegé radiologic technology program directors. The findings of the
use of non-cognitive predictors, with the noteable exception of the
interview(s) performed in radiologic technology student selection,
unfortunately, could not be determined. Non-cognitive predictors when
combined with cognitive selection criteria could assess the full

potential for success of all individuals in the applicant pool.
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(7) Community college radiologic technology program directors who
responded to the survey did have a significant impact on student
selection process, and their believed values and perceptions played a
role in producing a radiologic technologist with an appropriate array of
cognitive as well as non-cognitive traits. Item number 23, found in
Table XIV, revealed that 92.4 percent (n = 61) of the respondents agreed
to strongly agreed that the goals and objectives of radiologic
technology programs and the sponsoring institutions should be related to
the cultivation of accepted applicant competencies, so that an
entry-level radiographer is the product of the two. Item number 14 of
the survey, found in Table XVII, revealed that 98.7 percent (n = 75) of
the respondents agreed to strongly agreed that predictors of student
success must be chosen which are appropriate to the goals of the
radiologic technology program. Therefore, it appears that community
college program directors are satisfied with the view of evaluation
identified in the Essentials, that the evaluation system should be
related to program philosophies, goals, and competencies, providing
students with ongoing as well as terminal evaluations and serve as a
reliable indicator of the effectiveness of instruction and course design
criteria for successful performance (Essentials, 1990).

(8) Analysis of the items showed no consensus among radiologic
technology program directors regarding how to deal with minority
students and the use of testing in selecting minority students to
community college radiologic technology programs. Item 6 of the survey,
the ACT is a valid predictor of college grades for students fram low
socioeconomic backgrounds; revealed that program directors doubted that
ACT is a valid predictor of college grades for students from low

socioeconomic backgrounds. Suggesting that program directors have
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problems and concerns with standardized tests and think other criterion
can be used for minority applicant rev1ew According to the Institute
of Medicine, linkages among colleges and high schools are playing an
increasingly important role in encouraging the training of minority
allied health professionals. No strategy for significant increases in
minority participation in the allied health professions will be
successful unless it directs resources toward the major barriers to
minority participation and involves the complete spectrum of interested
parties, both in govermment and in the private sector. To succeed in
the long term, efforts that can be assessed must be integrated into the
mission of the educational institution (Institute of Medicine, 1989).
That minimal prepatory courses or testing exists is a challenge the
field of radiologic technology must address if it is to deal with
rapidly changing demographics.

(9) The profession of radiologic technology demands that graduating
students be highly skilled and technically qualified by education to
perform imaging procedures, as well as to be compassionate health care
providers. Program directors appeared to adhere to a belief that
cognitive as well as non-cognitive traits were necessary to maintain
standards of excellence in radiologic technology.

(10) The use of cognitive admission criteria limits admission to
only academic achievers and excludes those students with less academic
ability. Item 12 of the survey, the use of GPA as the only admission
criteria limits admissions to only academice achievers and excludes
others with less academic ability revealed that program directors agreed
the use of GPA as the only admission criteria limits admission to only
academic achievers. Therefore, this reveals, in an implied way, that

community college program directors want to give students with less
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academic ability but professional motivation and personality as much a
chance to be selected as academic achievers.

(11) Due to the fact that radiologic technology is a relatively
young allied health profession that emerged at community colleges during
the 1960s and 1970s, research in the area of community college
radiologic technology program entrance assessment and student success
was limited, especially in the area of non-cognitive predictors of
success. This conclusion is particularly important in light of the high
value radiologic technology program directors attached to non-cognitive
skills and aptitudes.

(12) Due to the significant differences between rural, suburban,
and inner city community college radiologic technology program directors
in their degree attainment, it would appear that lesser prepared (AA or
BA) community college radiologic technology program directors would not
understand how to use multifaceted selection criteria.

(13) Community college radiologic technology program directors have
a responsibility to produce graduates with an appropriate mix of

cognitive, affective and psychomotor skills (Essentials and Guidelines

of an Accredited Educational Program for the Radiographer, hereafter

"Essentials", 1990). Many allied health professional educators freely

admit that the written certification test, The American Registry of
Radiologic Technologists examination, is primarily slanted toward the
academic or cognitive achievement of the student in the curriculum,
rather than the clinical performance of the non-cognitive aspects of the
profession which do not rely upon many of the academic skills in the
daily delivery of health care services (Kavanaugh, 1981). Therefore, to

assure quality patient care, reliable selection criteria should be
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developed not only in the cognitive domain, but also in the

non—cognitive domain.

Recommendations

The following recommendations are made based on the findings and
conclusions of the study.

Recommendation 1: The profession of radiography demands that
graduating students be highly skilled and technically qualified by
education to perform imaging procedures as well as to be compassionate
health care providers. The maintenance of standards of excellence in
radiologic technology is necessary to assure accountability and quality
care by program graduates. For this reason, it is important that
reliable predictors, both cognitive and non-cognitive, are developed to
assess the full potential of all individuals in the radiologic
technology applicant pool (Blagg, 1985).

No strategy for significant increases in minority participation in
the allied health professions will be successful unless it directs
resources toward the major barriers to preclude full minority
participation. Ethnic minorities are far better represented among adult
full-time students than among younger students. Whereas whites
constitute 90 percent of the college students of traditional age, they
now make up only about 70 percent of those over 21. The growth finding
may provide a partial explanation for the alarming figures showing that
African-Americans are falling further and further behind whites in their
participation in adult education (Boaz, 1978). Such delayed education
probably is connected to ppor academic performance in high school and

this overreliance upon cognitive criteria, especially dated cognitive
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criteria more than five years old is inappropriate and will exclude this
issue. Community college radiologic technology programs must not
shrink, but rather boldly address this diversity challenge and
opportunity. What is called for is a national study of cognitive and
non-cognitive selection criteria that should be used in selecting
prospective students. The selection criteria used should be found to be

applicable to all people. This should be done through the

collaborations of professional organizations associated with radiologic
technology, such as the Association of Educators in Radiological
Sciences (AERS), the American Society of Radiologic Technologists
(ASRT), and the American Registry of Radiologic Technologists (ARRT).
Recommendation 2: Community college radiologic technology programs,
with the advice and counsel of professional associates and
practitioners, should evaluate student selection procedures to determine
whether more reliable predictors of probable success than those
presently in use can be found. Such a study would: (a) refine
selection criteria by which prospective applicants are to be evaluated,
(b) identify information sources whose data can be quantified, and (c)
transform data from information sources into measurable forms.
Evaluations of commnity college radiologic technology student selection
criteria should constitute an internal and external quality control
mechanism essential to demonstrate accountability in the program.
Experts familiar with coommnity colleges and psychometric testing should
be consulted to provide advice on admissions evaluation activities.
Community college radiologic technology program directors responsible
for student admissions should develop a plan to gather selection
criteria, perform analyses, and evaluate the outcomes so that reliable

cognitive and non-cognitive predictors of success can be used in
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commumnity college radiologic technology student selection. Such a group
could be organized in cooperation with the Association of Educators in
Radiological Science (AERS). Issues that the AERS group should address
might include, but are not limited to professional development training
in the areas of both cognitive and non-cognitive selection criteria,
judicial, ethnicity, minority access and future availability of allied
health workers and larger trends in the U.S. labor force. The labor
force is growing more slowly than in the past, and the participation
rates and roles of various groups within it is changing. The labor
force is becoming older; it also includes more women and more racial and
ethnic minorities than in the past (Saunders, 1987).

Recommendation 3: Student selection policies should be investigated
to see if the policies identify candidates who have actual and latent
abilities who could meet community college radiologic technology program
goals and objectives. The profession of radiography requires the
ability to provide appropriate health care services. Radiographers are
highly skilled professionals qualified by education and certifying
examinations to perform imaging examinations and accompanying
responsibilities at the request of physicians qualified to prescribe
and/or perform radiologic procedures. The radiologic technology
curriculum should be based on clearly stated objectives that identify
professional competencies that include cognitive and non-cognitive
capabilities. The objectives should guide the development and use of
effective teaching strategies that take into consideration the patterns
of radiography health care delivery and make optimum use of clinical
education opportunities (Essentials, 1990). Such curricula should take
into consideration information on the demographic shifts and changing

epidemiological patterns of disease and disabilities, the biological and
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psychologic aspects of chronic illness and aging, the common medical
problems seen in patients, legal and ethical dilemmas, the medical and
psychological aspects of death and dying, health promotion and disease
and disability prevention, interdisciplinary team participation, the
evaluation and assessment of patients' needs, the roles of related
health professionals, administrative and management techniques, and
communication and supervising skills (Institute of Medicine, 1989).

Although allied health students gain technical expertise in
particular areas of concentration during their education, many have only
limited exposure to chronically ill and disabled persons. The students
may also have only a superficial understanding of the complexity of the
physical, mental, emotional, and social problems of patients. Therefore
radiologic technology professional organizations should identify
non-cognitive selection criteria that can be used to evaluate how
students will react to common medical problems seen in patients' legal
and ethical dilemmas. These might include the medical and psychological
aspects of death and dying, and the evaluation and assessment of other
patient needs (Institute of Medicine, 1989). Non-coginitive selection
criteria for entry into radiologic technology should then be tied to
such dates.

Recommendation 4: Community college radiologic technology programs
should evaluate the applicants' existing knowledge base in subject areas
such as mathematics and science. Applicants lacking competence in these
areas should be counseled to allow for remediation prior to program
acceptance to reduce potential attrition and to permit program
concentration on the didactic and clinical education required by the
curriculum. Objective testing or standardized evaluations should be

utilized to provide program officials assurance that applicants can be
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expected to achieve stated competencies as outlined in the Essentials.
These objective tests should be regularly and periodically evaluated by
professional testing evaluators to assure validity and reliability.
Recommendation 5: To assure quality patient care, reliable
predictors should be developed by educational researchers not only in
the cognitive domain but also in the non-cognitive domain. Crucial to
the effectiveness of any health care delivery system is the availability
of a sufficient quantity of competent health care personnel. In large
measure, the quality of health care ultimately delivered is dependent
upon the competence of those providing care. In turn, the competence of
health care personnel is largely determined by the quality of
educational preparation for health service roles; study after study
dating from the Study of Accreditation of Selected Health Educational
Programs in 1972 has found this. Quality clinical performance requires
not only cognition but also proficiency in the affective and psychomotor
domains. It is in these latter domains, especially the affective, for
which non-cognitive predictors of success would be beneficial. Coupled
with traditional predictors, they would provide a more complete
appraisal of the full potential of applicants. Given the great need for
more radiologic technology students from historically underrepresented
student groups, and the documented larger variance in the standardized
~ tests in math, science achievement and delayed educational affects, good
assessment of non-cognitive selection criteria would be particularly
helpful. If we learned how to test non-cognitively in radiologic
technology we could dramatically change the mix of radiologic technology
program graduates by "reserving a percentage" of allied health entries
after developmental education competencies are achieved.

The Pew Health Professions Commission, a 1991 initiative of the Pew
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Charitable Trusts administered through the Duke University Medical
Center, was inspired by the belief that education and training of health
care professionals is out of step with the evolving health needs of the
American people. The Pew Commission suggested that the nation's health
professions' schools must play a more active leadership role both in the
preparation of practitioners for the twenty-first century and in shaping
the values and direction of the entire health care system (1991). 1In
its Agenda for Action, the commission established that the nation must
have practitioners with expanded abilities and new attitudes to meet
society's evolving health care needs. These competencies included:

e caring for the comunity's health

e expanding access to effective care

e providing contemporary clinical care

e emphasizing privacy care

e participating in coordinated care

e ensuring cost-effective and appropriate care

e practicing prevention

e involving patients and families in decision-making process

e promoting healthy lifestyles

e assessing and using technology appropriately

e improving the health care system

e managing information

e understanding the role of the physical environment

e providing counseling on ethical issues

e accommodating expanded accountability

e participating in a racially and culturally diverse society

e continuing to learn.

The Pew Commission recognized challenges that health care
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professional educators face in their attempts to institute substantive
and lasting change in response to the trends shaping health care. The
challenges to change come from inside and outside the schools that
educate healt;h professionals (Pew Health Professions Commission, 1991).
Therefore, the quality of health care delivery will depend upon the
competencies of those providing care; the competence of radiologic
technology personnel is in turn largely determined by the quality of
education preparation for health service roles. Thus, the tie between
selection criteria for radiologic education programs at community
colleges and the Registry exam to affectiveness as a practitioner in the
field needs to be more direct. The time is now ripe for a national
effort by radiologic technology programs to develop such assessments.
Private foundations in particular should support such efforts.
Recommendation 6: Because the field of radiologic technology is a
relatively young profession within the family of allied health
professions (only 98 years old), research in the area of entrance
assessment and student success should be further explored. The Carnegie
Council on Policy Studies in Higher Education (1977) outlined a number
of admission considerations that should be taken into account as
individuals responsible for professional education programs scrutinize
their applicants. These criteria included special academic interests
and abilities, special interests, prior scholastic grades and rank in
class, test scores (aptitude and achievement), special abilities of the
non-cognitive type, special demographic personal identification such as
county of residence or ethnicity, special personal characteristics,
contributions to the profession, contributions 'to the diversity of the
student commnity and contributions to the identity of the institution

and contribution to the political, economic or commnity needs of the
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professional program (Carnegie Council, 1977). The Carnegie Council's
admission considerations can be said to include cognitive as well as
non-cognitive (affective) predictors. How can community college
radiologic technology program directors responsible for student
selection incorporate these factors into their admissions process? How
can program directors design a selection process that is equitable and
objective? Research in the area of entrance assessment and student
success in radiologic technology should be further explored to answer
these questions.

Recommendation 7: Students preparing to begin formal education in
the allied health occupation should be administered the Health
Occupations Basic Entrance Test (HOBET) which was designed primarily as
a diagnostic instrument to assist health occupation educators evaluate
the academic and social skills of new applicants to their programs.
Based upon the profile generated by this new test, first introduced in
1991, a program can more cbjectively screen applicants for admission.
The HOBET which is produced by Educational Resources of Shawnee Mission,
Kansas, provides thirty-two diagnostic scores generated by each
examinee; the academic program is provided with a group profile,
consisting of computer generated means for seven subtest areas:
essential math skills, reading comprehension for science textbooks, read
rate placement, testtaking skills, stress level profile, social
interaction profile and the learning styles inventory. In the profiles,
the radiologic technology program can be provided with valuable
information helpful in meeting individual, student needs and providing
for an objective screening of applicants for admission to community
college radiologic technology programs.

Comunity college radiologic technology program directors should
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look to logical and systematic development, applicant equity and
humanistic administration in review of their selection policies.
Techniques such as task analysis, critical incidents and/or opinions of
professional experts can assist in the identification and rating of
prospective students. The statistical tool of discriminant analysis can
aid in the choice of desirable applicants. Regression statistics can
assist in determining cutoff points on scored applicant data. Upon
completion of a stepwise regression analysis of the equations the
appropriate criterion value based on the accepted predictors will be
produced. Multiple R computations can be used to establish any
significant correlation information among the various independent
variables and in predicting the criterion at an alpha = 0.05 (Appendix
H). This descriptive statistical analysis equation when using the HOBET
composite, high school grade point average, college grade point average,
the HOBET Index, the radiography program core grade point average and
the Terminal Profile Score could establish any significant correlation
among the independent variables, and better assess the combining of
cognitive and non-cognitive selection criteria for students entering
community college radiologic technology programs.

Recommendation 8: Community college radiologic technology programs
should make their selection criteria flexible enough to permit
counseling, and to place reliance upon professional judgement of
radiologic technology educators. A program's selection policies should
highlight admission of students with latent or real characteristics of
the cognitive and non-cognitive domains (Dietrich, 1982). This can be
done through assessment because the key purposes of assessment are to

ask important questions about student learning, to get some meaningful
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information on these questions, and to use the information for academic
improvement (Rossman, 1987).

Recommendation 9: The Registry only measures cognitive traits of
radiologic technology students and not the non-cognitive domains.
Therefore, the criteria of the Registry needs to reflect the Essentials

criteria. According to the Essentials and Guidelines, assessment of the

graduate outcomes should be of knowledge, skills, values, and beliefs
and interactions and relationships.

Recommendation 10: Further analysis of selection criteria used
should be done, especially as they relate to community college
radiologic technology traditional and non-traditional student
selection. In this analysis, a question needs to be addressed: If
traditional and non-traditional students meet either cognitive or
non-cognitive selection criteria should they be selected to a radiologic
technology program?

Recommendation 11: An investigation should be undertaken to assess
whether or not a change needs to be made to allied health radiologic
technology program classifications, especially in the areas of
vocational, technical, and community college radiologic technology
programs. Due to classification used by accrediting bodies,
professional organizations and professional societies, radiologic
technology programs should be classified uniformly, especially in the
areas of vocational, technical, and comunity colleges.

Recommendation 12: Due to the findings of the study, the American
College Test (ACT) and high school grade point average (HSGPA) which are
regarded as cognitive and interviews which are regarded as non-cognitive
should be used as selection criteria, respectively.

Recommendation 13: Community college radiologic technology programs
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should provide for an ongoing process and systematic review of program
effectiveness. Ongoing, systematic program self-evaluation should
consider outcomes related to the radiologic technology students, the
institution and society. Program evaluations should focus on behavioral
changes in students as a result of their educational experiences and
should include assessment of the students outcome. Institutional and
program missions should be considered as a radiologic technology program
evaluates its goals and objectives, especially as they relate to access,

equity and the value-added concept.
Commentary

The results of this study indicate that uniform selection criteria
need to be developed to assess the potential for success of prospective
radiologic technology students. Community college radiologic technology
program directors need to reasonably be certain that their student
selection policies identify candidates who will exhibit actual and
latent cognitive and non-cognitive traits to provide adequate patient
care. Community college radiologic technology program directors
should: (a) refine the criteria by which prospective applicants are to
be evaluated, (b) identify information sources whose data can be
quantified, (c) transform data from information sources into measurable
form or forms, and (d) conduct evaluation of community college
radiologic technology admissions criteria for validity and reliability.

Accountability in health care extends to the education of the
professionals who deliver and community college radiologic technology
programs. Directors should assure thenselves that the best applicants

are being chosen to enter radiologic technology as a profession.
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Therefore, comunity college radiologic technology program directors
should initiate an internal review of their prospective student
selection processes to ready themselves for an external review, as
suggested by Dietrich (1981) . When community college radiologic
technology program directors meet at local, state, national and
international meetings, a plan to gather selection criteria should be
initiated so that analyses and evaluation can be effectuated to obtain
reliable predictors of success in order to promote uniformity in
community college radiologic technology student selection. Despite the
withdrawal of most direct federal support for allied health education in
the 1980's, allied health leaders have convinced Congress that the
health care work force should not continue to go unmonitored and
unstudied, especially when so much about the health care system is
undergoing change. To maintain standards, it is imperative that
reliable non-cognitive predictors are developed to assess the full
potential for success of community college radiologic technology
students. Traditional admission criteria such as high school academic
performance and the result of scores on aptitude tests, which are
cognitive in nature, have been used as reliable predictors of academic-
success. While use of these admission criteria are appropriate,
over-reliance upon them has excluded large numbers of students who have
had the motivation and personality characteristics necessary to succeed
(Morgan, 1974). These cognitive commnity college radiologic technology
admissions predictors are particularly weak in effectively measuring
clinical performance (Kegel-Flomm, 1975).

Quality clinical performance requires not only cognition but also
proficiency in the affective and psychomotor domains (Blagg, 1985). It

is in these latter domains that assessment of non-cognitive predictors
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would be beneficial. Cognitive predictors coupled with non-cognitive
predictors would provide a more ccxrpléte evaluation of the potential of
community college radiologic technology applicants (Appendix I -
Weighting Mechanism for Radiologic Technology Applicant Data).

Higher education attempts to give a student more than just an
education. It develops talents and "adds value" to the student. 1In
higher education circles, this concept is referred to as "value added."
In his book Four Critical Years, Alexander W. Astin (1977) discussed the
"value added" effects of going to college. Later, in Minorities in
American Higher Education (1982), Astin wrote:

If an institution exists to educate students, its mission
is to produce certain desirable changes in students or,
more simply, to make a difference in the student's life
(Astin, 1982).

The "value-added" approach to the goals of higher education suggests
that admissions procedures should be designed té select students who are
likely to be influenced by the educational process (Astin, 1982). 1In
the simplest of terms, the measure of an institution's success in
educating its students is the difference between the students’
performance or abilities upon leaving the institution and that upon
entry (Astin, 1982). Therefore, the value-added concept should be
accepted by allied health educators, including those responsible for
admissions to radiologic technology programs, as perhaps the most
important indication of educational quality and institutional
effectiveness. Astin (1983) noted that:

"in value-added terms, the quality of an institution is
based not on the performance level of the students it
admits, but on the changes or improvements in performance
that the institution is able to effect in its students”
(Astin, 1983).

Radiologic technology students--the personnel of tomorrow--will need
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to begin to develop special skills in order to deal with future
changes. Because of the dynamic nature of health service delivery,
flexibility in the education processes for preparing students to meet
future allied health care demands will become more important in
promoting growth, motivation and progress. To meet these new service
demands, community college radiologic technology programs will have to
be aware that the future availability of allied workers cannot be
separated from larger trends in the U.S. labor force. The participation
rates of various groups such as women and racial ethnic minorities will
have to be more prevalent than in the past, and commnity college
radiologic technology programs will have to include the study of human
values, illness prevention and health promotion methods, as well as the
study of delivery systems, including roles and functions of allied
health personnel, | patient's rightsl, legal risks, cost-effectiveness and
quality control. Clinical and didactic education will have to be
integrated with the range and types of clinical education centers used
and modality training expanded to meet increased health service
demands. Health care professionals and educators should consider
programming activities for all students to promote a positive academic
climate. The opportunity to increase minority enrollment in radiologic
technology distinguishes mentoring as a strategy to accamplish this
goal. Second to recruitment is the retention of minority students in
radiologic technology programs. The perceptions and issues raised
throughout this survey take on a special significance in the nations's
struggle to provide optimal patient care.

Employment in the field of radiologic technology is expected to grow
much faster than the average for all allied health occupations through

the year 2000, reflecting the importance of radiologic technology in the
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diagnosis and treatment of disease. The prevention diagnosis and
treatment of disease will rely on sound clinical skills, effective
comunication skills, accurate information, and effective intervention.
Each area can be enhanced by appropriate medical technological support.
This support can include a broad spectrum of devices, techniques, agents
and information systems that can be brought to be in the health care
setting (Pew Health Professions Commission, 1991). Long-term prospects
for radiologic technologists will continue to be influenced by future
trends in enrcllments in formal training programs.

This "value-added" approach to the goals of higher education
suggests that admissions procedures should be designed to select
students who are likely to be influenced by the educational process
(Astin, 1982). The increase in medical imaging technology has affected
the delivery of health care in the-United States and has created an
environment that demands a competent as well as a multiskilled
radiologic technologist. Machiavelli said, "there is nothing more
difficult to take in hand, more pefilous to conduct, or more uncertain
in its success than to take the lead of thinking." Multiskilling is a
new order of thinking about how to change the way we educate and employ
our health care workforce. It is this challenge that community college
radiologic technology program directors will need to address as they
re-evaluate recruitment, admission and selection criteria for community
college radiologic technology programs. The objective will be to tie
selection criteria to program curricula to the Registry to success in
the field and a means to accomplish this will be to examine community
college radiologic technology cognitive and non-cognitive selection

criteria.



LITERATURE CITED

Abramowitz, Susan and Rosenfeld, Stuart, eds. (March 1978). Declining

Enrollment: The Challenge of the Coming Decade. Washington,
D.C.: Government Printing Office.

Akroyd, D., Lavin, N. "Factors Affecting Student Program and Career
Selection. Radiologic¢ Technoloqy, 1992; 63:394-401.

Alfred, R.L. (1984). '"Paradox for Community College: Education in
the 80's". Community College Review, Vol. 12, No. 1.

Allied Health Education Directory, 10th Ed. (1981), 18th Ed. (1990),
19th Ed. (1991). The American Medical Association, Milwaukee, WI.

Allied Health Education Fact Sheet, American Medical Association,
Vol. 23, No. 3, May-June, 1992.

American Association of Junior Colleges. (1964). A National Resource
for Occupational Educations. Washington, D.C. American
Association of Junior Colleges.

American Association of Junior Colleges (AACJC) Phone Interview,
July 20, 1992.

American College of Testing Program (ACT) Phone Interview,
July 20, 1992.

American Dental Association, Division of Educational Measurements.
Dental Program Reports. (1975-1980). Correlation Study: DAT and
GPA vs. Grades, 1974-75 to 1979-80. Chicago, American Dental
Association.

American Registry of Radiologic Technologists. (1978, 1990, 1991).
Annual Report Examinations, Minneapolis, Minnesota.

American Registry of Radiologic Technologists. (1987). Educators
Handbook .

American Society of Radiologic Technologists. (1992). Marketing
Department, Albuquerque, N.M.

American Society of Radiologic Technologist. (1976, 1990). Curriculum
Guide for Programs in Radiologic Technoloqy.

157



158

Anderson, P.W. (1976). "Collegiate Programs in Allied Health
Occupations - Entrance Requirements." American Society of Allied
Health Professions. ,

Anderson, S.B., Ball, S., Murphy, R. T. (1975). Encyclopedia of
Educational Evaluation, San Francisco, Jossey-Bass.

Astin, A.W. (1964). '"Distribution of Students Among Higher Educational
Institutions," Journal of Educational Psychology. Vol. 55.

Astin, A.W. "Four Critical Years: Effects of College on Beliefs,
Attitudes, and Knowledge," San Francisco: Jossey-Bass
Publishers, 1977.

Astin, A.W. "Minorities in American Higher Education: Recent Trends,
Current Prospects, and Recommendations", San Francisco:
Jossey-Bass Pubblishers, 1983.

Bailey, J. P., Jantzen, A.C., and Dunteman, G.H. (1969). "Relative
Effectiveness of Personality, Achievement, and Interest Measures
in the Prediction of a Performance Criterion." American Journal

of Occupational Therapy 23:27-29.

Ballinger, P.W. (1976). "Predicting Clinial Performance of Radiologic
Technology Students." Radiologic Technology 47:364-371.

Barry, P.O. (1983). "An Analysis of Selected Admission Criteria as
Predictors of Success on the Registry," Kansas State University.

Belkin, G. (1979). Foundations of Psychology, Houghton-Mifflin.

Bello, A. (1977). '"Factors Which Predict Success or Failure in an
Associate Degree Nursing Program: Final Report." Bureau of
Occupational and Adult Education. Washington, D.C.

Blagg, J.D., Blagg, T.C. (1985). "Maintaining Standards of Excellence
in Radiologic Technology Admissions: Directions for Future
Research on Selection Predictors." Radiologic Technology. Vol.
57.

Boaz, R.L., Participation in Adulat Education, Final Report, 1975.
Washington, D.C.: National Center for Education Statistics, 1978.

Bork, C. E. (1980). "The Influence of Cognitive Style Upon Clinical
Evaluation," (unpublished Ph.D. dissertation). State University
of New York at Buffalo.

Box, G. E. P. and Jenkins, G. M. (1970). Time Series Analysis:
Forecasting and Control. San Francisco: Holden-Day.

Brick, M. (1963, 1965). Forum and Focus for the Junior College
Movement. New York: Teachers College Press.




159

Brubacher, J. S., Rudy, W. (1968). Higher Education in Transition,
New York: Harper & Row.

Brown, Robert G. (1963). Smoothing, Forecasting and Prediction of
Discrete Time Series. Englewood Cliffs, New Jersey:

Prentice-Hall.

Burgess, G. (1980). "The Self-Concept of Undergraduate Nursing
Students in Relation to Clinical Performance and Selected
Biographical Variables." Journal of Nursing Education 19:37-44.

Bureau of Labor Statistics. (1986). " Employment by Occupation and
Industry, and Projected 2000 Alternatives." Washington, D.C.,
Bureau of Labor Statistics.

Bushnell, D. S. (1973). Organizing for Change: New Priorities for
Community Colleges, New York, McGraw-Hill.

Carlton, R., Adler, A. Principles of Radiographic Imaging: An Art
and A Science, Delmar Publishers, Inc., 1992.

Carnegie Council on Policy Studies in Higher Education. (1972).
Public Policy and Academic Policy, San Francisco: Jossey-Bass.

Carnegie Foundation for the Advancement of Teaching. (1910). Medical
Education in the United States, No. 4.

Centra, John A. (1980). "College Enrollments in the 1980's,
Projections and Possibilities." Journal of Higher Education
51:18-39.

Chatfield, Christopher. (1975). The Analysis of Time Series: Theory
and Practice. New York: John Wiley and Sons.

Chisson, B. S. and Lanier, D. (1985). '"Prediction of First Quarter
Freshman GPA Using SAT Scores and High School Grades."
Educational Psychological Measurement, 35:461-463.

Chronicle of Higher Education. (June 22, 1984).

Coates, M., Wellborn, E. (1964). History of X-ray Technology in
Kansas —— 1896-1963. Kansas Society of Radiologic Technologists,

Lawrence, Kansas.

Cohen, A., Brower, F. (1982, 1987). The American Commnity College.
San Francisco: Jossey-Bass Publishers.

Coleman, James S., Equality of Educational Opportunity, (Washington,
D.C.: U.S. Office of Education, 1966), pp. 298-300.



160

Committee on Allied Health Education and Accreditation (CAHEA).
Allied Health Education Directory. (1987, 1990). Chicago:
American Medical Association.

Committee on Allied Health Education and Accreditation-Accredited
Allied Health Education Program Facts and Figures, 1991. Chicago,
IL: American Medical Association, 1991.

Committee to Study the Role of Allied Health Personnel. (1989).
"Summit on Manpower." (1989). American Health Care Radiology
Administration.

Dietrich, M. (198l1). '"Putting Objectivity in the Allied Health
Student Selection Process," Journal of Allied Health, Vol. 10, No.
40

Dietrich, M. (1982). "A National Study of Student Selection
Predictors in the Allied Health Professions," Journal of Allied
Health, Vol. 11, No. 4.

Dillman, D. A. (1978). "Mail and Telephone Surveys: The Total Design
Method. Wiley Interscience.

Elberfeld, S., Love, B. (1970). "Identification of Aptitude Criteria

for Medical Technology." American Journal of Medical Technoloqy,
Vol. 36.

"Essentials of an Accredited Program for the Radiographer. (June 16,
1978). Radiologic Technology, Vol. 50, No. 3.

ESSENTIALS of an Accredited Educational Program for the Radiographer.
(1969, 1978, 1990). American Medical Association Council on
Medical Education.

Ferguson, R. L. The Use of Assessment in the Selection of College
Students in the United States. Eric Document Reproduction Service
No. ED110497.

Ferguson, R. L., Brerman, R. L. Some Issues of Predictive Validity
Related to College Admission Testing Programs. Eric Document
Reproduction Service, No. ED171800.

Finegan, A. (1967). "The Predictive Value of Measured Motivational
Factors in Evaluating Nurse Candidates."” Psychiatry Q Supplement
41: 77-85.

Folger, John K. (June 1974). "On Enrollment Projections, Clearing Up
the Crystal Ball." Journal of Higher Education 45: 405-414.

Francis, C. (1990). "The Relationship of ACT and ARRT Test Results."
Radiologic Technology, Vol. 62, No. 2.

French, R.M. (1974). The Dynamics of Health Care, New York,
McGraw-Hill Book Co.




161

French, R.M., Rezler, A.G. (1976). Student Selection in Four Year
Programs, in C.W. Ford, M.K. Morgan (eds.): Teaching in the
Health Professions. St. Louis, C. V. Mosby.

Fullerton, H. N. Jr. "Projections 2000 Labor Force Projections."
Monthly Labor Review, Vol. 110, No. 9.

Geisel, M. et al, Psychological Services Bureau (PSB) - Health
Occupation's Aptitude Examination: An Entrance Examination for
- Allied Health Occupations Education Programs, Pennsylvania,
1986-87.

Glasser, O. (1972). Dr. W. C. Roentgen, Springfield, IL'. Thomas
Publishers.

Goldman, R. D. and Slaughter, R. E. (1976). "Why College Grade Point
Average is Difficult to Predict." Journal of Educational

Psychology 68:9-14.

Gordon, Margaret S., ed. (1974). Higher Education and the Labor
Market. New York: McGraw-Hill Book Company.

Granger, C. W. J. and Newbold, Paul. (1977). Forecasting Econamic
Time Series. New York: Academic Press.

Grigg, E. R. N. (1965). The Trail of the Invisible Light.
Springfield, IL: Charles Thamas Publishers.

Gunning, C. S. (1981). "Relationships Among Field Independence,
Critical Thinking Ability, and Clinical Problem-solving Ability of
Baccalaureate Nursing Students," (unpublished Ph.D. dissertation)
University of Texas. '

Gurley, L. T. and Callaway, W. J. (1992). Introduction to Radiologic
Technology, 3rd Ed., St. Louis, MO, Mosby Year Book Company.

Hansett, E. L. (1992). Radiologic Technology Program Director, Glenn
Falls Hospital, Glen Falls, N.Y.

Harlacher, E. L., Gollattsheck, J. F. (1978). "Editors' Notes", In
E. L. Harlacher and J. F. Gollattscheck (Eds.), New Directions for

Community Colleges: Implementing Community-Based Education, No.
21, San Francisco: Jossey-Bass.

Higher Education for American Democracy: A Report of the President's
Commission on Higher Education. (1947, 1948). New York, Harper &
Row.

Hoenack, Stephen A. and Weiler, William C. (January 1979). "The
Demand for Higher Education and Institutional Enrollment
Forecasting." Economic Inquiry 17:89-113.

Honig, B. (June 1985). "The Educational Excellence Movement: Now
Comes the Hard Part" Phi Delta Kappan.



162

Institute of Medicine. (1989). Allied Health Services: Avoiding
Crises. Washington, National Academy Press.

Jackson, Gregory A. and Weathersby, George B. (November/December
1975). "Individual Demand for Higher Education." Journal of
Higher Education 46:623-52.

Jenssen, C. W. (1969). "Influence of Dogmatism and Authoritarianism
Upon Nursing Success," (unpublished paper.) Texas Womens
University, Denton, Texas. (Eric Document Reproduction Service
No. ED 028 750).

Johnson, B. F. '"Valid Testing Model for Admissions-Placements."
Community College Review, Vol. 12, No. 2.

Kavanagh, L. (1981). "Admission Criteria for a College-Based
Radiologic Technology Program: Relationship of Entry Levels to
Subsequent Performance in Selected Program Courses." Radiologic
Technology, Vol. 53, No. 2.

Keck, J. W., Arnold, L., and Willoughby, L, et al. (1979).
"Efficiency of Cognitive/Noncognitive Measures in Predicting
Resident-Physician Performance". Journal of Medicine Education
54:759-765.

Kegel-Flomm, P. (1975). "Predicting Supervisor, Peer, and Self
Ratings of Intern Performance”. Journal of Medicine Education
50:812-815.

Kiesler, C. A. & Munson, P. A. (1975). "Attitudes and Opinion." 1In
M. R. Roserweig and L. W. Porter (eds.), Annual Review of
Psychology, 26, Palo Alto, California: Annual Review, Inc.

Kerlinger, F. N. (1986). Foundations of Behavioral Research:
Educational and Psychological Inquiry. New York: Holt, Rinehart
& Winston.

Kirby C. C. (1978). "A Look At Radiologic Technology Education."
Radiologic Technology, Vol. 47, No. 2.

Koenig, G. (1971). "Restructuring the Education of Radiologic
Technologist." Radiologic Technology, Vol. 43, No. 3.

Krathwohl, D. R., Bloom, B. S., Masia, B. B. Taxonomy of Educational
Objectives Handbook II: Affective Domain. New York, David McKay
Co., 1964.

Lauver, G. (1981). '"The Effects of Six Maniputable Factors on Registry
Performance in Western College-Based Programs." Radiologic
Technology, Vol. 52, No. 6.

League for Innovation in the Community College. (1988). '"Building
Communities: A Vision for a New Century." Leadership Abstracts,
Vol. 1, No. 12.



163
Ledbetter, M., McKenna, A., Ramaeber, L. (1989). "Clinical Assessment
of Affective Behaviors." Radiologic Technology, Vol. 60, No. 5.

Light, I. (1969). '"Development and Growth in New Allied Health
Fields." Journal of American Medical Association, 2:10:114.

Light, FI., Frey, D. C. (1973) "Dual Responsibility for Allied Health
Manpower Training." Hospitals, 47:85.

Lind, I.A. (1970). "An Exploratory Study of Predictive Factors for
Success in the Clinical Affiliation Experience." American
Journal of Occupation Therapy 24:222-226.

Iucci, J. A, (1974). "An Approach to the Selection of Students.”
American Journal of Occupational Therapy, Vol. 28.

Macomber, J. H., Sanders, M. K. (1984) "Predicting Certification
Examination Scores in a College-Based Program." Radiologic
Technol , Vol. 56.

Makridakis, Spyros and Hibron, Michele. (1979). "Accuracy of
Forecasting: An Empirical Investigation." Journal of the 1
Statistical Society, 142:97-144.

Makridakis, Spyros and Wheelwright, Steven C. (1978). Forecasting:
Methods and Applications. New York: John Wiley and Sons.

Maynard, D., Larimore, D. L., Seaton, J. D. (1974). "A Student
Database: An Aid to Student Selection, Program Managment, and
Management Decision Making." Journal of Allied Health, No. 3.

McCausland, D. F. and Steward, N. E. (1974). "Academic Aptitude,
Study Skills, and Attitudes and College GPA." Journal of
Educational Research, 67:354-357.

McCune, C. D., Rausch, U. L. (1969). '"Vocational Interests of
Pre-Medical Technology Students." American Journal of Medical
Technology, Vol. 35.

Melloni, B. J., Dox, I., Eisner, G. M. (1985). Melloni's Illustrated
Medical Dictionary, Baltimore, Williams & Wilkins.

Merritt, R. (1972). "The Predictive Validity of the American College
Test for Students from Low Socioeconomic Levels." Educational
Psychology Measurement, Vol. 32.

- Miller, A. (1985). "A Study to Determine the Relationship Between
Student Scores on the PSB-Health Occupations Aptitude Examination
and Subsequent Earned Scores on the Registry Examination."”
Psychological Services Bureau, Research Bulletin IXTIT.

Miller, Robert B. and Wicherny, Dean W. (1977). Intermediate Business
Statistics: Analysis of Variance, Regressions, and Time Series.
San Francisco: Holt, Rinehart and Winston.




164

Mixdorf, M.A., Goldsworthy, R.E. "The Radiography Essentials: An

Evolutionary Perspective,”" Radiologic Technology Journal, Vol. 63,
No. 6, 1992.

Molidor, J. B., Elstein, A. S., and King, L. (1978). '"Assessment of
Problem-Solving Skills as a Screen for Medical School Admissions,"
(unpublished paper.) University of Michigan. (ERIC Document
Reporduction Serivce No. ED 190 595).

Monroe, C.R. (1972). Profile of the Commmity College. San
Francisco: Jossey-Bass Publishers.

Montgomery, Douglas C. and Johnson, Lyrwood A. (1976). Forecasting
and Time Series Analysis. San Francisco: McGraw-Hill Book Co.

Morgan, M. K. (1974). "Research Needed: To Identify Criteria for
Selecting Health Care Leadership Personnel." Adult Education,
24:143-148.

Murden, R., Galloway, G. M., and Reid, J. C., et al (1978). "Academic
and Personal Predictors of Clinical Success in Medical School."
Journal of Medical Education, 53:711-719.

Myers, D. R. (1985). "PSB-Health Occupations Aptitude Examination
Cunulative Grade Point Average vs. PSB-Health Occupations Aptitude
Examination vs. Final Examination Score - A Correlation Study."
Psychological Services Bureau, Research Bulletin IX.

National Commission on Allied Health Education. (1980). The Future of
Allied Health Education. San Francisco: Jossey-Bass Publishers.

National Center for Education Statistics. (1979). Projections of
Educational Statistics, 1986-1987. Washington, D. C.: Government
Printing Office.

Nelson, D. E. (1972). "The Prediction of Student Performance in a
College of Medicine by Biographical Information, Personality
Scores, and Academic Measures," (unpublished Ph.D. dissertation.)
University of Utah.

"Occupational Employment Growth through 1990." (August 1981). Monthly
Labor Review. Washington, D. C., Bureau of Labor Statistics.

Palmer, S. (June 22, 1984). "New Test Called Good Predictors of
Medical Students Academic Success.” The Chronicle of Higher
Education.

PEW Health Professions Commission. (1991). Duke University Medical
Center, Durham, N.C.

Psychological Services Bureau. (1979, 1986, 1987). PSB-Health
Occupations Aptitude Examination: An Entrance Examination for
Allied Health Occupations Education Programs. St. Thomas,
Pennsylvania.



165

Reinking, C. (1983, 1985). "PSB-Health Occupations Aptitude
Examination vs. Cumlative Grade Point Average: A Correlation
Study." Psychological Services Bureau Research Bulletin IXI.

Report of the PEW Health Professions Commission, "Healthy America:
Practitioners for 2005." October 1991.

Report of President Dwight D. Eisenhower's Committee of Education
Beyond the High School, 1955-56.

Report to the President and Congress on the Status of Health
Professions Personnel in the United States. (1978). Advance

Issue. Washington, D.C.: U.S. Govermment Printing Office.

Richards, J. M., Taylor, C. M., and Price, P. B. (1962). "The
Prediction of Medical Intern Performance." Journal of Applied
Psychology, 46:142-146.

Rifken, S. M, Maturen, A., and Bradno, J. J., et al. (1981). "Uniform
Admissions System for a Medical Laboratory Sciences Program."
American Journal of Medical Technology, 47:489-495.

Rogers, J. (1972). "Radiology in Retrospect." Radiologic Technology,
Vol. 43, No. 6.

Rossman & El-Khawas. ACE & AAHE, June 1987. Thinking About Assessment
Perspective for Presidents and Chief Academic Officers.

Rounds, J. (1984-85). "Entrance Assessment and Student Success."
Commnity Colleges Review, Vol. 12, No. 3.

Ryden, M. B. (1977). '"The Predictive Value of a Clinical Examination
of Interpersonal Relatioship Skills." Journal of Nursing
Education, 16:27-31.

Schimfhauer, F. T., Broski, D. (1976). "Predicting Academic Success
in Allied Health Curricula.”" Journal of Allied Health, Vol. 5,
No. 1.

Selective Admissions in Higher Education. (1977). Committee and
Recommendations and Two Reports. Carnegie Council on Policy
Studies in Higher Education (Carnegie Council Series). San
Francisco, Jossey-Bass Publishers.

Selman, J. (1985). The Fundamentals of X-ray and Radium Physics, 7th
Ed., Thomas Publishers, Springfield, Illinois.

Sheenan, T. J. (1979). "Moral Judgment as a Predictor of Clinical
Performance," (Paper presented at the Annual Meeting of the
American Educational Research Association.) San Francisco. (Eric
Document Reproduction Service No. ED 175-368).

Siebert, M. A. (1975). "Trends in Radiologic Technology Education."
Radiologic Technology, 46.




166

Soule, A. B. (1974). "Radiologic Technology: The Birth, Growing
Pains and Naturing of a Profession." Review of Allied Health
Education I, ed. Joseph Hamburg. The University Press of
Kentucky.

Soule, A. B. (September 1966). "Trends in Training Programs in
Radiologic Technology." Radiologic Technology, 38.

Stanfield, P. (1990). Introduction to the Health Professions.
Boston: Jones and Bartlett Publishers.

Stankovich, M. J. (1977). "The Statistical Predictability of the
Academic Performance of Registered Nursing Students at Macamb."
Eric Document Reproduction Services.

Stewart, C. (1976). "Correlation Study: Selected Entrance Criteria
with Academic Performance for IVIC MLT Students," (unpublished).

Stewart, Charles T., Jr. and Avery, Kate. (Spring 1978). "College
Enroliments in Response to Fluctuations in Unemployment and
Income." College and University, 301-13.

Study of Accreditation of Selected Health Educational Programs.
(1972). Commission Report. Washington, D. C., National
Camnission on Accrediting, pg. 31.

Suddick, R. P., Yancey, J. M., and Wilson, S. (1983). "Mirror-Tracing
and Embedded Figures Tests as Predictors of Dental Students'
Performance.”" Journal of Dental Education, 47:149-154.

Thorpe, R. L. (1983). "The Identification of Entry-Level Competencies
for Associate Degree Radiographers." Radiologic Technology, Vol.
55, No. 1.

Tidd, G. S. and Conine, T. A. (1974). "Do Better Students Perform
Better in the Clinic? Relationship of Academic Grades to Clinical
Ratings." Physical Therapist, 54:500-505.

Toffler, A. (1970). Future Shock, New York: Random House.

United States Department of Health Education and Welfare. (1970).
"Allied Health Manpower 1950-80." Health Manpower Source Book,
Section 21.

vVanTil, W. Education: A Beginning, Houghton Mifflin Co., Boston,
1974.

Ward, J. A. (1979). "Education in Radiologic Technology: An
Analysis." Radiologic Technology, Vol. 5, No. 2.

Webster, D. (1981). "Advantages and Disadvantages of Methods of
Assessing Quality." Change, Vol. 13, No. 7.



167

Wesolowski, W. (1981). Clinical Evaluations - Who Needs Them?,
Radiologic Technology, Vol. 53, No. 3.

Weil, T. (May 1967). '"Developing Programs and Curriculum to Train
Chief and Teaching Radiologic Technologists."” Radiologic
Technology, 38.

Weiler, William C. (May/June 1980). "A Model for Short-Term

Institutional Enrollment Forecasting." Journal of Higher
Education, 51:314-27.

Weinschrott, David J. (December 1977). "Demand for Higher Education
in the United States: A Critical Review of the Empirical
Literature." Santa Monica, California: Rand Corporation, Report
R-2195-1E.

Williams, S.J., Torrens, P.R. (1988). Introduction to Health Services,
Wiley Medical Publications.

Wingard, J. R., Williamson, J. W. (1973). "Grades as Predictors of
Physicians' Career Performance: An Evaluative Literature Review."
Journal of Medical Education, Vol. 48.

Witkin, H. A., Moore, C. A., and Goodenough, D. R., et al. (1977).
"Field-Dependent and Field-Independent Cognitive Styles and Their
Educational Implications."” Review of Educational Research,
47:1-64.

Witkin, H. A. (1977). "Field-Dependent and Field-Independent
Cognitive Styles and Their Educational Implications." Review of
Educational Research, Vol. 47, No. 1.

W. K. Kellogg Foundation, (1992). Battle Creek, MI: W.K. Kellogg
Foundation.

Worthington, L. H. and Grant, C. W. (1971). "Factors of Academic
Success: A Multivariate Analysis." Journal of Educational
Research, 65:7-10.

Zimmer, John F. (1969). "An Evaluation of Four Methods of Enrollment
Projection as Applied to a State College System," (unpublished
Ph.D. dissertation). University of Minnesota.

Zimmer, John F. (1971). "Projecting Enrollments in a State College
System," Proceedings of the Eleventh Annual Forum on Institutional
Research, Denver, Colorado, Seattle, Washington, 1971.

Zufall, D. (1974). "Student Selection in Medical Technology."
Cadence, Vol. 5, No. 4.



APPENDICES

168



APPENDIX A

ESSENTTALS AND GUIDELINES OF AN ACCREDITED EDUCATIONAL

PROGRAM FOR THE RADIOGRAPHER

169



EssenUaIS and Guidelines

170

“2 of an Accredited Educational Program for the Radiograpber

Essentials'initially adopied 1944; revised in 1955,
1969, 1978, 1983, and 1990 by the
American College of Radiology

American Medical Assoclation

American Soclety of Radiologio Technologists ‘

L At
:
.

Esscntlnls are the standards for accrediting cduc:uional programs
that prepare individuals to enter an allied health profession reco;
- _nized by the American Medical Assocxauon .The extent to which a
program complies with these, st:mdnrds determines its accrcdnauon
. status; the Essentials, tercfom mcludc all rcquxrcmcnts [or ~which
- an accredited program is hcld nccounmbl'

pro\'xdmg examples of how general stalcmcnts in Esscntinls may |
inwerpreted. Guidelines are pnmcd in mlic typcfncc in narrative for

The Committee on Allied Health Education and Accreditation
(CAHEA) accredits programs upon the recommendation of the Joint
Review Committee on Education in Radiologic chhnology.

Essentials are printed

Preamble
- The American College of Radiology, the American  accurately demonstrate anatomical structures on
Medical Association, and the American Society  a rudiograph or other imaging receptor.

. . of Radiologic Technologists cooperate to establish, 2. Determine exposure factors to achieve optimum
maintain, and promote appropriate standards of radiographic techniques with minimum radia-
quality for educational programs in radiography tion exposure to the patient.
and to provide recognition for educational 3. Evaluate radiographic images for appropriate
programs which meet or exceed the standards positioning and image quality.
outlined in the Essentials, 4. Apply the principles of radiation protection
These standards are 1o be used for the development 10 the patient, sclf, and others.
and scif-evaluation of radiography programs. 5. Provide paticnt care and comfort.

Site visit teams assist in the evaluation of a pro- 6. Recognize emergency patient conditions and
gram's compliance with the Essentials. Lists of  initiate lifesaving first aid and basic life-support
accredited programs are published for the infor-  procedures.
mation of students, employers, and the public. 7 Detect equipment malfunctions, report same
: to the proper authority and know the safe
limits of ¢quipment operation.
8. Exercise independent judgment and discre-
The profession of radiography requires the ability  ion in the technical performance of medical
to provide appropriate healthcare services. imaging procedures.
Radiographers are highly skilled professionals 9. Participate in md"""UC q““““ assurance
" qualified by education to perform imaging programs. R . ’
cxaminations and accompanying responsibilities 10. Provide patient/public education rclntcd_ to
at the request of physicians qualified to pre- radiologic procedures and radiation protection/
scribe andfor perform radiologic procedures. safery.
The radiographer is able to:
1. Appl\ knowledge of analom), ph\swlog),
.y positioning. and radiographic techniques to
Requirements -

for Accreditation

A. The sponsoring institution and affiliates, if
any, must be accredited by recognized agencies
or meet equivalent standards,

Programs in which academic and clinicat edu-
carion are provided by two or more institutions
must ensure that responsibilities, including

program administration, instruction, student
supervision. evaluation, and other educationally
related functions, are clearly described in writ-
ten documents, such as an affiliation agreement
or memorandum of understanding.



Requirements
for ‘Accreditation
continued

Institutional accreditation establishes evidence
that the program sponsor meets recognized
professional standards for its primary.niis-
sion, This same evidence should also be the
basis for determnining whether or not an insti-
tution meets equivalent standards.

Sponsoring institutions utilizing affiliate clini-
cal education centers are expected (o ensure
that these bealth care fuacilities are appropri-
ately accredited.

Hospitals involved in an educational progrei
must maintain current accreditation through
the Joint Commission on Accreditation of
Healtheare Organizations (JCAHO) or main-
tain equivalent standards. Equivalent stan-
dards include accreditation by the American
Osteopathic Association (AOA). Hospitals with-
out JCAHO or AOA accreditation will be con-
sidered individually.

The written affiliation agreement, signed by
the appropriate officers, should include a clear
delincation of responsibilities with regard to
program administration, instruction, student
supervision, evaluation, liability, and ap-
propriate financial arrangements. This agree-
ment should include a termination clause
with sufficient notice to protect enrolled stu- -
dents and ensure an orderly revision of the
educational program. Affiliation agreements
should be periodically revicwed and revised as
necessary. Each institution should maintain a
copy of the affiliation agreement.

B. Educational programs may be established in:

1. Community and junior colleges, senior
collepes, and universities;

2. Hospitals; o

3. Medical schools;

4. Postsccondary vocationabitechnical schools
and institutions;

5. Militaryfgovernmental facilities;

6. Proprietary schools;

7. Other institutions or consortia which meet
comparable standards for education in

.. radiography. '

A consortium is defined as two or more aca-
demic or clinical institutions that bave formally
agreed to sponsor. the development and con-
tinuation of an educational program. The
consortium must be structured to recognize
and perform the responsibilities and functions
of a sponsoring institution.

€. Accredittion is granted to the institution
that assumes primary responsibility for curricu-
lum planning and selection of course content,
coordinates classroom teaching and supervised
clinical education, appoints faculty 1o the pro-
gram, receives and processes applications for
admission, and grants the certificate or degree

documenting completion of the program. ;I'hc
sponsoring institution shall also be responsible
for providing assurance that the activities
assigned to students in the clinical seuting are
educational.

Shoidd program discontinuation become nec-
essary, an orderly plan to protect the rights of
enrolled students to complete their education
showld be provided. Minimally, the sponsor
should assist students in placement for com-
pletion of education.

A. General Resources

Resources must be adequate to support the
number of students admitted to the program.
The instructor/student ratio shall be adequate to
achieve the stated objectives of the curriculum.

An appropriate variety of modern imaging
equipment, to include computed tomography
and uvltrasound, shall be available.

Clinical facilities shall provide students with an
ample variety and volume of radiologic proce-
dures for competency achicvement in head/
neck, abdominalfgastrointestinal/genitourinary,
musculoskeletal, chest, and breast categories in-
volving children and adults, Trauma, bedside,
and surgical procedures shall be provided.

Educational opportunities in neuroradiological,
cardiovascular, and interventional procedures
shail be provided.

Student awareness and experience in state of
the art imaging modalities should be assured.

B. Personnel
1. Program Officials

The program shall have a program director and
a medical directorlrdvisor; other progrum offi-
cials may be necessary. In accordance with in-
stitutional policies and practices, these officials
shall assume the responsibilitics and possess the
qualifications described below.

a. Program Director

(1) Responsibilities

The director shall be full-time and shall be

responsible for the organization, administra-

tion, periodic review, continued develop-

ment, and general effectiveness of the pro-

gram. The director shall be responsible for

evaluating and assuring clinical education
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effectiveness through a schedule of regular
vigits 1o the clinical education center(s).
These responsibilities shall not be adversely

“affected by educationally unrelated functions.

The director shall mainwin current knowl-
edge of imuging technigues and educational
methodology through continuing profes-
sional development.

(2) Qualifications

(a) Shall possess proficiency in, but not
limited to, the areas of curriculum design,
program adnmiinistration/evaluation, instruc-
tion, and counseling.

(b) Shall be credentialed, in good standing,
in radiography by the American Registry of
Radiologic Technologists or possess suitable
equivalent qualifications,

(c) Shall document the equivalent of three

years full-time professional experience as a

radiographer.

(d) Shall document a baccalaureate degree

or suitable educational equivalent.

(c) Shall document a minimum of two years
experience as an instructor in an accredited
radiography program.

(£} Shall mect the criteria for the position as
established by the sponsoring institution.

The instructor experience may bave heen
attained concurrently with the professional
experience requirement.

A position description for the director
sbould delineate the specific tasks to Julfiil
program responsibilities. The program
director shouid assume a leadersbip role in
the continued develofiment of the program,
including procedures required by the
accreditation revieu prrocess.

The program director should be knowledge-
able of program-related revenue und costs,

Documentation of all visits to clinical edu- .

cation centers should be maintained,
b. Clinical Coordinator

Programs with four or more clinical educa-
tion centers shall have 2 full-time faculty
member designated as clinical coordinator,

(1) Responsibilities

The clinical coordinator shall be responsible
for coordinating clinicul ¢ducation with
didactic education as assigned by the program
director. Clinical education effectiveness
shall be (valuated and assured through a2 sched-
ule of regular visits to the clinical education
centers. The clinical coordinator’s responsi-
bilities shall include coordination, instruction,
and evaluation. The clinical coordinator
shall maintain current knowledge of imaging
techniques and educational methodology
through continuing professional development.

(2) Qualifications

(a) Shall possess proficiency in curriculum
development, supervision, instruction,
evaluation, and counseling.

(b) Shall be credentialed, in good standing,
in rdiography by the American Registry of
Radiologic Technologists or possess suitable
equivalent qualifications.

(c) Shall document the equivalent of two
years full-time professional experience as a
radiographer.

(d) Shall document a minimum of one year
of experience as an instructor in an
accredited radiography program.

(e) Shall meet the criteria for the position
as established by the sponsoring institution.

The instructor experience may bave been
attained concurrently with the professional
experience requirement.

A position description for the clinical coor-
dinator should specify the tasks related to
these responsibilities. Tusks may include
didactic instruction,

¢ Clinical Instructor

A clinical instructor shall be designated at
each clinical education center.

The number of clinical instructors at any
clinical facility is determined by designation
of one fulltime equivalent clinical instructor
for every ten students on-site involved in
the competency-based clinical education
process.

(1) Responsibilities

The clinical instructor(s) shall be knowl-
edgeable of the progeam goals, clinical
objectives, and clinical evaluation system.
The clinical instructor(s) shall provide stu-
dents with appropriate and adequate clinical
instructionsupervision and shall evaluate
student clinical competence. Performance of
these responsibilities shall not be adversely
affected by educationally unrelated func-
tions. The clinical instructor(s) shall main-
t2in competency in imaging, instructional,
and evaluative techniques through continuing
professional development.

A4 position description for the clini¢al in-
structor(s) showid specify the tasks related
to these responsibilities and allocate ade-
quate released time for accomplisbment.
The clinical instructor(s) should meet regu-
larly with the program director and if ap-
propriate, with the clinical coordinator.

(2) Qualifications
(a) Shall be a radiographer competent in in-
structional and cvaluative techniques.

Requirements
for Accreditation
continued
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Requirements (b) Shall be credentialed, in good standing,
for Accreditation in radiography by the American Registry of
continued Radiologic Technologists or possess suitable

equivalent qualifications.

(c) Shall document the equivalent of two
vears full-time professional experience as a
radiographer.

(d) Shall mect the criteria for the position
as established by the sponsoring institution.
d. Medical Director/Advisor

(1) Responsibilities

The medical directorfdvisor shall work in
consultation with the program director in
developing program goals and objectives
and in implementing and assuring standards
for achievement.

(2) Qualifications

The medical directorfadvisor shall be a
radiologist certified by the American Board
of Radiology or possess suitible equivalent
certification.

The medical director/advisor should be
associated with a recognized clinical edu:
_cation center for the program.

2. Didactic Faculty (Professional/Technical
Curriculum Related)

a. Responsibilities

Didactic faculty shall be responsible for sub-
mitting outlines for each course assigned by
the program director; evaluating students
and reporting progress, as required by the
sponsoring institution; and cooperating
with the program director in periodic re-
view and revision of course materials.
Didactic faculry shall maintain appropriate
expertise and competencies through con-
tinuing professional development.

b, Qualifications

Didactic faculty must be individually quali-
fied, must be effective in teaching the sub- -
ject(s) assigned, and must meert the stan-
dards defined by the sponsoring institution.

¢ Didactic Faculty/Student Ratio

The didactic faculty/student ratio shall be
adequate to achieve the stated objectives of
the curriculum.

3. Clinical Staff

a. Responsibilities

Clinical suaff having responsibilities for stu-
dent education and supervision shall under-
stand the competency-based clinical educa-
tion plan and shall be supportive of the
educational process.

b. Qualifications

Clinical staff shall be credentialed, in good
standing, in radiography by the American
Registry of Radiologic Technologists or pos-
sess suitable equivalent qualifications.

Program sponsors should establish policies
gorerning academic preparation and experi-
ences required to fulfill instructional responsi-
bilities. All faculty should be familiar with the
goals of the program and should bave the
ability to develop an organized plan of
instruction and cvaluation. Clinical staff
should meet regularly with appropriate pro-
gram officials to maintain current knowledge
of program policies/procedures and student
progress. All personnel related to the educa-
tional program should daocument their compe-

.. tence to contribute to the education of the

students. Important criteria that should be
considered include: knowledge of subject
matter, ability to orgarnize and present the
subject, a positive attitude toward teaching,
and participation in continuing education to
improve instructional skills and maintain
professional competence. Policies for faculty
should be consistent with policies for other
comparable program faculty at the institution.

C. Professional Development

" Programs shall demonstrate encouragement of

continuing professional growth to provide
assurance that program faculty and officials can
fulfill the responsibilities dclineated in the
Essentials.

The program should provide for the continued
development of instructors and should include
requirements for demonstrating and maintain-
ing knowledge of current trends in clinical
radiography as well as teaching proficiency.

The program should establish a method for
evaluating the means by which instructional
expertise is assessed and the means available
to the faculty to augment that expertise. Pro-
Lram outcomes, such as meeting institutional
and program goals, preparing competent radi-
ographers and maintaining pm]cssional and
teaching competence, should be utilized for
JSaculty and curriculum evaluation,

In college-sponsared programs. policies relat-
ing to faculty teaching loads should be consis-
tent with institutional policy.

In bospital and similarly sponsored programs,
JSaculty should be granted sufficient released
time from other responsibilities for prepara-
tion of instructional material.

D. Financial Resources

Financial resources shall be ensured 1o fulfill
obligations to enrolled students,

The sponsoring institution should shou finan-
cial responsibility to the program by develop-
ing a program budget or by showing financial
commitment to the program within the institu-
tional budget. Budget planning should be the
responsibility of the praogram director, in
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cooperation with the medical directoriuduvisor,
appropriate faculty, and administrative officers.

Adequate identifiable financial resources
should be allocated to ensure a sound educa-
tional program.

The budget should reflect sound educational
priorities. Priority should be given to the
improvement of the educational process.

E. Physical Resources’
1. General

Adequate classrooms, laboratories, administrative
offices, and other facilities shall be provided.
All affiliated institutions shall provide adequate
and appropriate space to assurc achicvement of
program goals and educational objectives.

Documentation that energized laboratories meet
federal and/or local radiation safety regulations
shall be posted or otherwise readily available
for inspection.

The instructional facilities should be compatible
with the instructional strategies employed by
the program and aid the achievement of pro-
gram goals and curricular objectives. The
Jacilities provided for instruction are one
measure of institutional commitment to the
program and the achievement of its goals.

Laboratory equipment should aid and support
development of clinical competencies. The
objectives and evaluation methods for the use
of this equipment should be made available to
the students. Laboratory experiences should

be superuvised.

Offices for administrative and instructional
staff should be reasonably accessible and
suitably private to be conducive to planning,
research, evaluation, and counseling activities.
Security for student records, instructional
materials, and other appropriate program-
related materials should be provided. ’

2. Clinical

Appropriate facilities for supervised clinical
education shall be available. The sponsoring
institution shall assure that all clinical educa-
tion centers and minor affiliates conform o the
radiation safety standards as defined by federal,
state, and focal regulations.

Characteristics of clinical education centers
shall be reviewed by the JRCERT to easure that
they meet the criteria to provide appropriate
clinical education opportunities. Clinical educa-
tion centers require JRCERT recognition,
The program sponsor shall assure formalization
of minor affiliations through documentation.
a. Student capacity is determined for cach
clinical education center. The maximum
numbher of students admitted per year shall

not exceed the approved total clinical stu-
dent capacity for the program.

b. Maximum student enroliment shall not
exceed the capacity determined according
to personnel available for appropriate stu-
dent clinical supervision. The ratio of staff
to students prior to student competency
achievement in a given examination or pro-
cedure shall not exceed 1:1.

Hospitals, physician offices, and imaging
centers may be utilized as clinical educa-
tion centers or minor affiliates.

A minor affiliale is an institution that
enbances tbe curriculum by providing
specialized clinical education opportuni-
ties. A minor affiliate should meet the
criteria established for a clinical education
center, excep! for the availability of specific
varieties of radiologic procedures. The total
duration of minor affiliation involvement
Sor any student should comprise no more
than eight weeks of the total curriculum.
Minor affiliates do not require JRCERT
recognition.

A memorandum of understanding between
the sponsoring institution and each minor
affiliate should exist, signed by appropri-
ate administrative representatives. The
memorandum should minimally include
the purpose and extent of the affiliation
and delineation of responsibilities for in-
struction, student supervision, cvaluation,
and liability.

One first-year clinically involved student
may be admitted for each gialified staff
radiographber, certified by the American
Registry of Radiologic Technologists or pos-
sessing suitable equivalent qualifications,
employed during daytime clinical educa-
tion bours. Part-time personnel may be
considered on the basis of full-time equiva-
lents. Technical personnel with primary
responsibilities for managementAupervision,
radiation oncology, nuclear medicine,
medical ultrasound, and magnetic reso-
nance imaging are not considered in
determining student capacity.

3. Equipment and Supplies

Appropriate modern equipment and supplics,
with adequate storage space, shall be provided
in sufficient quantities for both didactic and
supervised clinical education facilities. 1nstruc-
tional aids shall be provided as required by the
types of learning experiences delineated in the
curricutum for didactic and supervised clinical
cducation.

A variety of teaching «aids and audiovisual
equipment to support and enbance the curric-
wlum showld be arailable.

Requirements
for Accreditation
continued
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4. Library

Students shail have ready access to an adequate
supply of up-to-date books, periodicals, and
other reference materials related to the curriculum,

The library owned and maintained by the
program sponsor should contain encugh printed
and other media bholdings to accommodate
required study, to promote indv/)cn(lm)! study
and research, and to aid faculty in delivering
and improving the program. Clinical educa-
tion centers should provide access 1o reference
materials to support the clinical assignments;
these and/or supplementary materials may be
supplied at the sponsoring institution,

fHoldings related to the radiography program
sbould be indexed and availuble to students
and faculty,

The spousaring institution sbould provide
Junds on a continuing basis for purchase of
periodicals and publications pertinent to
radiography. Facully should provide guidance
and direction in the purchase of such
resources.

Instruction shall follow a master plan that
documents:

A. A structured curriculum with clearly written
course syllabi which“describes feaming objec-
tives and competencies 10 be achieved for both
the didactic and supervised clinical education
components. The structure of the professional
curriculum shall be based on didactic content
of appropriate scope and depth, as well as on
integrated, supervised clinical education of
sufficient volume and variety to assure adequate
opportunity to acquire needed knowledge and
skills.

The curriculum should be based on clearly
stated objectives that identify professional
competencies and include cognitive, affective,
and psychomotor capabilities. The olyjectives
should guide the develofmment and use of effec-
tive teaching strategics that take into consider-
ation the patterns of radiography bealthcare
delivery and make optimum use of clinical
education opportunities.

The curriculum shall be based on two years of
full-time study. A program shall be recognized
through the accredittion/continuing accredita-
tion process as encompassing a specific educa-

_ tional period. Changes in the length of the

educational period must be evaiuated by the
JRCERT. Any program, regardiess of duration,
shall comply with all Essentials.

Curriculum content to produce graduates who
are both competent and compassionate shall be
provided. Instilled professional values shall be
evidenced by affective domain objectives and
evaluations.

Each program should establish and maintain
« master plan for education, available for
student and faculty review, 1o include:

Institution and program philosophies and
Quuls

Curriculum sequence

Course descriptions, course outlines, and
performance (bebavioral) objectives

Textbooks assigned by course

Competency-based clinical education
demonstrating integration and correlation
with the didactic component

Performance objectives for clinical
education

Graduate competencies

Strategies and instruments utilized for
evaluation of student bebaviors in the
cognitive, psychomotor, and affective
domains

Grading policy/derivation

Program policies

Outcomes assessment process, conducted on
a regular basis, utilizing inlernal and
external indicators to include:;

Advisory committee or equivalent
Student and faculty evaluations

Exit intervicws with graduating students
Postgraduate and employer follow-ups
Ongoing program evdaluation

Graduate credentialing

Examination results

B. Appropriate learning experiences and curric-
ulum sequencing to develop the competencies
necessary for graduarion. Curriculum design
shall include appropriate instructional marerials,
classroom presentations, discussions, demon-
strations, and supervised clinical assignments to
support the curriculum. Appropriate prerequi-
site knowledge shall be identified. The maxi-

- mum hours of clinical and academic involve-

ment required by the program shall not exceed
40 hours per week. The curriculum shalt
include, but not he limited to, the following
conient areas:

Introduction to radiography
Mcdical cthics and law

Medical terminology

Methods of patient care

Human structure and function
Radiographic procedures

Principles of radiographic exposure
Imaging equipment

Radiographic film processing
Evaluation of radiographs
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Radiation Physics
Principles of radiation protection
Principles of radiation biology

= Radiographic pathology
Introduction to quality assumnce
Introduction to computer literacy
Structured competency-based clinical

cducation

The requirements for degree or certificate of
completion should be consistent with the .
requirements for other degrees or certificates
awarded by the institution.

Competencies developed by the program shall
be supported by specific behavioral objectives
documented throughout the didactic and clini-
cal curriculum and shall include, but not be
limited to, the following knowledge areas:

L. Patient Care and Management

Goals:

1. The graduate will provide basic patient care
and comfort and anticipate patient needs.

b. The graduate will provide appropriate patient
education,

2. Radiation Protection

Goal:
The graduate will practice radiation protection,

3. Imaging Procedurcs

Goals: .

1. The graduate will understand basic x-ray
production and interactions.

b. The graduate will operate medical imaging
equipment and accessory devices,

¢. The graduate will position the patient and
medical imaging systém to perform examina-
tions and procedures.

d. The graduate will exercise independent judg-
ment and discretion in the technical perfor-
mance of medical imaging procedures,

¢. The graduate will demonstrate knowledge of
human structure, function, and pathology.

4. Quality Assurance

Goals:

a. The graduate will demonstrate knowledge
and skills relating w0 quality assurance activities.
b. The graduate will evaluate the performance
of medical imaging systems.

¢. The graduate will evaluate medical images for,

technical quality,
5. Recording Media Processing

Goal:

The graduate will demonstrate knowledge and
skills relating 10 medical image processing.

6. Equipment Maintenance

Goals: .
2. The graduate will understand the safe limits
of equipment operation. :

b. The graduate will recognize equipment mal-
functions and report them to the proper au-
thority.

7. Interpersonal Communication

Goal:

The graduate will demonstrate knowledge and
skills relating to verbal, nonverbal, and written
medical communication in patient care inter-

- vention and professional relationships.

8. Professional Responsibility

Goaul:

The graduate will support the profession’s code
of ethics and comply with the profession’s
scope of practice.

9. Clinical Education

Goal:
The graduate will competently perform a full
range of radiologic procedures on children and
adults in the following categories:
Head/neck
Abdominal/gastrointestinalgenitourinary
Musculoskeletat
Chest and breast
Trauma
Bedside
Surgical )
The policies and processes by which students
receive clinical education shall be published
and made known 1o all concerned.

Planned and structured clinical education
should include the following:
Documented student prerequisite knowl-
edge in:
basic radiation protection
basic patient care and clinical skills
principles and procedures related to
image quality
Competency-based clinical evaluations,
based on actual radiographic examination
performance. Simulation may be utilized
Jor infrequent or limited volume examina-
tions. Simulation should comprise a minor
‘component of clinical evaluations.
Sponsor support for the As Low As
Reasonably Achicrable Concept (ALARA)
Opportunities for elective rotations may be
provided in arcas such as specialized im-
aging, radiation oncolugy, nuclear medi-
cine, and medical uitrasound.

Until a student achicves and documents com-
petencey in any given procedure, all clinical
assignments shall be carried out under the
direet supervision of qualificd radiographers.
The parameters of direct supervision are:

1. A qualificd rdiographer reviews the request
for examination in relation to the student’s
achievement;

Requirements
for Accreditation
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2. A qualified radiographer evaluates the condi-
tion of the patient in relation to the student's
knowledge;

3. A qualified mdiographer is present during
the conduct of the examination; and

4. A qualificd mdiographer reviews and ap-
proves the radiographs,

In support of professional responsibility for
provision of quality patient ciare and mdiation
protection, unsatisfactory radiographs shall be
repeated only in the presence of a qualificd

radiographer, regardless of the student's level of

competency.

After demonstrating competency, students may
perform procedures with indirect supervision,

Indirect supervision is defined as that supervi-
sion provided by a qualified radiograpber
immediately available to assist students
regardless of the level of student achievement,

“Immediately available’ is interpreted as the
presence of a qualified radiograpber adjacent
to the room or location where a radiograpbic
procedure is being performed. This availabili-
ty applies to all areas where ionfzing radia-
tion equipment is in use.

C. Periodic didactic and clinical evaluation of
students to assess cognitive, psychomotor, and
affective domuins; problem solving skills; and
psychomotor, affective, and clinical competencies.

The evaluation system showuld relate to the pro-
grenm philosophies, goals, and competencies;
provide students with ongoing as well as ter-
minal evaluations, and serve as a reliable in-
dicator of the effectiveness of instruction and
course design. Periodic evaluation should be
conducted at appropriate intervals. Criteria
Jor successful performance should be equitably
applied without discrimination. Students who
do not make satisfuctory progress according to
these criteria should be provided with develop-
mental assistance or. following due process,
should be dismissed from the program.

Programs should provide reasonable time re-
quirements for completion of the curriculum
by all students. Program completion should
depend on documented achievement of defined
objectives and competencies as required by the
curriculum. Transfer and advanced placement
students should be defined by policy.

On the basis of student achievement of pub-
lished program reguirements in advance of the
establisbed time frame, the program may es-
tablish a policy for individual student early
release. To assure that this early release is not
an arbitrary decision and to establish pro-
Lram accountability, the following documenta-
tion sbould be arailable:

1. The program master plan of education
showldd include the availability of an early
release ofstion for eligible students as well as
the possibility of program length extension for
students unable to complete program require-
ments in the established time frame.

2. Indiiidual student records should include
evidence of the successful completion of didac-
tic and clinical conrses and achicvement of all
competencies as required by the program,

Students should not be released to meet

geographical or institutional manpower needs.

Implementation of an early release option is
subject to prevailing local laws and instity-
tional policy. Programs are responsible for
maintaining docimentation to substantiate
carly student release actions.

A. Program Description

Students shall be provided with a well-defined,
accurate and complete published description of the
program and its content, including learning
goals, course objectives, clinical education
requirements, competencies to be achieved,
student evaluation processes, and the criteria
for successful program completion,

In addition, the following items or informa-
tion should be available:

Certification information, state licensure
information, if appropriate

Absencesfcompensatory time policies and
procedures

Policy for student reporting of exposure to
or contraction of connnunicable disease

Clinical infection control procedures

Standards of conduct and performance

Disciplinary policies and procedures

Financial informnation

Essentials and Guidelines of an
Accredited Educational Program for
the Radiographer

B. Admission

Admission of students, including advanced
placement, shall he made in accordance with
generally accepted criteria and procedures of
the institution. These criteria and procedures
shall be clearly defined and published,
Academic and technical standards required for
admission 1o the program shall be clearly
defined and published,

Program officials shall be responsible for estab-
lishing a procedure for determining that appli-
cants and students meet the technical sundards
of the program.
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As 2 minimum, sponsors shall insure that:

L. Applicants are high school graduates, or
equitalent, with an appropriate educational
background in mathematics and science.

2. For academic program sponsors, students
meet the admission criteria of the sponsoring
institution,

3. For hospital program sponsors, an admission
commitiee is established and standard criteria
for student selection are developed and utilized.

Programs should carefully evaluate appli-
cants’ existing knowledge base in subject areas
such as mathematics and science. Applicants
lacking prerequisite competence in these areas
should be counscled for appropriate remedia-
tion prior (o program acceptance, to reduce
porénlial attrition and to permit program
concentration on the didactic and clinical
education required by the curriculum,

Programs accommodating open admission
Dbbilosophies should establish clear policies
defining the criteria for admission to the pro-
gram. Objective testing or standardized evalu-
ations should be utilized to provide program
o_[/'icidls assurance that applicants can
reasonably be expected to achieve graduate
competencies. If pre-professional periods of
study are involved, the policies should guaran-
tee suitable clinical education opportunities
Jor all students successfully completing the pre-
professional period. Programs should evaluate
the selection criteria periodically to assess the
effect on student perforinance or attrition,

Reasonable accommodation should be pro-
vided to applicants with disabling conditions.
Tecbnical standards, based on tasks performed
by a graduate radiograpber, should provide
applicants with a clear understanding of phys-
ical demands required by the program.,

C. Evaluation

Criteria for successful completion of cach seg-
ment of the curriculum and for graduation shall
be given in advance to each student. Evaluation
systems shall include content related 1o the
objectives and competencies described in the
curriculum for both didactic and supervised
clinical education components. Documented
evaluation shall be emploved frequently enough
to provide both students and program officials
with timely indications of academic standing and
progress and to serve as a reliable indicator of
the effectiveness of instruction and course design,

D. Health Services

Students shall be informed of, and have access
to, student healthezre services if provided by
the institution. Fees associated with healtheare
services shall be published. The health and
safety of students. fuculty. and paticnts asso-
ciated with educational activities must be ade-

quately safeguarded through documented poli-
cies and procedures.

E. Guidance

Student guidance shall be available, to include .
assisting students in understanding and observing
program policies and practices, and providing
counseling or referral for personal problems

that may interfere with progress in the progran.

Documentation of reguliar and timely discus-
sions with qualified faculty of student strengths,
weaknesses, and progress shall be maintained.

Students should bave access to faculty and
professional counseling.

A. Fair Practices

1. Radiation protection monitoring prictices for
students shall conform to appropriate state and
federal regulations.

2. A policy related to the provisions made for
student pregnancy shall be published and made
known to female applicants.,

Program officials should consult with institu-
tional radiation safety officers to assure that
the policy reflects current radiation protection
Dhilosophy. Considerations related to sound
educational principles regarding appropriate
leave and student reinstatement should be in-
cluded in the policy. Student counseling should
be available.

3. Announcements and advertising must
accurately reflect the program offered.

Information should be availahle to all persons
involved with the program and to all who
demaonstrate intent to apply for prrogram
admission. Information for applicants should
include program length and describe required
travel to clinical education centers, if
appropriate

4. Student recruitment and admission practices
and faculty recruitment and employment prac-
tices shall be non-discriminatory with respect
to race, colorn creed, sex, age, huandicap(s), or
national origin.

5. Academic credit and costs 1o the student
shall be accurately stated, published, and made
known to all applicants.

6. Policies and processes for student withdrawal,
and refunds of wition and fees, shall be
published and made known to all applicants,

7. Appropriate due process and appeal mechan-
isms shall be available and made known 1o all
students”

Requirements
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Evidence should be available that students are.
informed of due process and appeal mechanisms
with regard to unfavorable evaluations, dis-
ciplinary actions, suspensions, and dismissals.

8. Policies and processes by which students
may perform refated work while enrolled in the
program must be published and made known to
all coneerned in order to avoid practices in
which students are substituted for regular statf.
Students shall not take the responsibility or the
place of qualified staff. However, after
demonstrating competency, students may be
permitted to perform procedures with appropri-
ate supervision.

Programs in states requiring licensure of radi-
ographers must comply with appropriate regu-
lations applicable to students.

E. Student Records

Satisfactory records shall be maintined for sw-

- dent admission, attendance, and evaluation.

Grades and credits for courses shall be recorded
on the student transcript and permanently
maintained by the sponsoring institution.

Students shall have accéss to personal radiation
monitoring records. Radiation monitoring records
shall be maintined, as required by stte or
federal regulations,

Records should be maintained for all courses
attempted and/for completed by all students,

The master plan for education should include
a system for maintaining records in order to
document achievenient of program goals and
objectives; to indicate compliance with
accrediting and program policies; and to pro-
vide a database for program self-evaluation.
Provisions for availability and security of
records should comply with the *“Fawmily
Educational Rights and Privacy Act of 1974
(Buckley Amendment). The system should be
sufficiently detailed to provide for the con-
tinuity, delivery, and cvaluation of the pro-
Lram in the event of staff changes.

A. The program shall have an ongoing process
for periodic and systematic review of program
effectivencss. The self-study report required by
the accreditation review is one clement of this
process.

B. The results of program evaluation must be
appropriately reflected in review and revision
of the curriculum and other program elements,

Ongoing, systematic program self-evaluation
should consider outcomes related to the stu-
dent, the institution, and society. Self-
evaluation should dssist the program in deci-
sion making, enhancing input, and improving
processes. All staff and faculty should be in-
volved in program sclf-evaluation efforts.

Institutional and program missions should be
considered as a program evaluates its goals
and considers revisions based on curriculum
review and other elements of the evaluation

T process.

Program evaluation should focus on
bebavioral changes in students as a result of
the educational experience and should inciude
assessment of the following graduate outcones:

1. Knowledge—Understanding of general and
specific facts, processes, theories, and metho-
dologies.

2. Skills—Attainment of competencies to
include academic, clinical, conmmunicative,
interpersonal, and leadership. -

3. Values and Beliefs—Development of
appropriate professional attributes.

4. Interactions and Relationships—Acceptance
by the institution, community, and profession
as a practitioner,

Ongoing program evaluation should include,
but is not limited to, assessment of items such as:

1. Attritionfretentionfacademic delinquency
rates and reasons.

2. Average length of time to program completion,
19 &

3. Student characteristics in comparison with
other students enrolled in the istitution in

areas such as grade distribution, membership
in professional societies, honors, and awards.

4. Number of graduates in specified employ-
ment settings or in other types of education.

5. Relevance of employment setting to the
cducational program.

G. Percent of graduates passing credentialing
exams (with number of attempts) and mean
exam scores.

7. Follow-up studies of alumni and employer
satisfuction. . . .-

C. Input from various groups, such as admis-
sion, curriculum, and advisory commitiees, and
from other channcls of communication shall be
documented.
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1. Applyling for Accreditation

The accreditation review process conducted by

the Committee on Allied Health Education and
Accreditation (CAHEA) can be initiated only at -~
the written request of the chiel executive offi-

cer or an officially designated representative of
the sponsoring institution.

This process is initiated by requesting an appli-
cation form from and rewurning it 1o:

Division of Allied Health Education and
Accreditation

American Medical Association

515 North State Street

Chicago, IL 60610

The Joint Review Committee on Education
in Radiologic Technology, 20 North Wacker
Drive, Suite 900, Chicago, IL 60606, requests
additional application materials prior to guiding
the program through completion of a scif-study
and preparation of the Self-Study Report.

A program or sponsoring institution may at any
time prior to the final accreditation action
withdmaw its request for initial or continuing
accreditation.

2. Administrative Requirements for
Maintaining Accreditation

Programs are required to comply with adminis-
trative requirements for maintaining accredita-
tion, which include:

a. Submitting the Self-Study Report or a
required progress report within a reasonable
period of time, as determined by the JRCERT.

b. Agreeing 10 a reasonable site visit date before
the end of the period for which acereditation
was awarded.

c. Informing the JRCERT within a reasonable
period of time of changes in the positions of
program director, medical directorfadvisor, clini-
cal coordinator, and clinical instructor(s). If any
position remains vacant for 30 days, the pro-
gram shall send the JRCERT a description of the
actions taken to maintain the continuity and
cffectiveness of the program.

d. Submitting requests for recognition of new
clinical education centers and increases in
student capacities to the JRCERT prior 1o
utilization or acceptance of students over the
capacity authorized.

e. Paving JRCERT accreditation fecs within a
reasonable period of time.
f. Completing and returning by the estab-

lished deadiine the Annual Report provided by
CAHEA.

Failure 10 meet these administrative require-
ments for mainmining accreditation may lead o
being placed on Administrative Probation and
ultimately to Withdrawal of Accreditation,

CAHEA/Review Committ
- Responsibllities ot

ce

1. Administering the Accreditation Review
Process

At the written request of the chief executive of-
ficer or an officially designated representative,

CAHEA and the JRCERT review educational pro-
grams to assess compliance with the Essentials.

The accreditation review process includes a site
visit. If the performance of a site visit team is
unacceptable, the institution may request a sec-
ond site visit. Responsibility for the cost of a
second visit is determined by the JRCERT.

Before the JRCERT formulates its accreditation
recommendation 1o CAHEA, the sponsoring in-
stintion is given an opportunity o comment in
writing on the report of the site visit team and
to correct factual errors,

Before tansmitting 2 recommendation for
Probationary Accreditation to CAHEA, the
JRCERT provides the sponsoring institution
with an opportunity to request reconsideration
of the recommendation. Reconsideration is
based on conditions existing when the JRCERT
arrived at its recommendation to CAHEA and
on subsequent documented evidence of correct-
ed deficiencies provided by the applicant.

CAHEA awards of Probationary Accreditation
are final and are not subject to further appeal.

2. Withholding or Withdrawing Accreditation

Prior 1o recommending Accreditation Withheld
or Accreditation Withdrawn to CAHEA. the
JRCERT provides the sponsoring institution
with an opportunity o request reconsideration.
CAHEA decisions to withhold or withdraw ac-
creditation are final unless appealed 10 CAHEA,
A copy of the CAHEA Appeals Procedures for
Accreditation Withheld or Withdrawn is included
in the leter notifyving the program of one of
these actions.

When accreditation is withdrawn, the appropri-
ate official is provided with a clear sttement of
each deficiency and is informed that application
for accreditation as a new applicant may be
made whenever the program is believed to be
in substantial compliance with the Essentials.

All students successfully completing a program
granted any accreditation category at any point
during their tenure as students are regarded as
graduates of 3 CAHEA-accredited program.

Maintaining and
Administering
Accreditation
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3. inactive Programs

The sponsoring institution may request inactive
status for a program that does not enroll stu-
dents for up to two years. Such programs must
continue 10 pay annual fees to the JRCERT.
After being inactive for two years, the program
will be considered discontinued, and accredita-
tion may be withdrawn. .

-t

App'en.dix.

The following materials are available to guide

- “educators in program development: -

The Curriculum Guide for Radiogrphy Programs
Clinical Competency Evaluation Guide for
Radiography
For information contact: )
The American Society of Radiologic Technologists
15000 Central Avenue SE

Albuquerque, NM 87123
(505) 298-4500
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' Enter the correct codes for your first and second cheice of test center in block T on page 4 of your registration folder and blacken the correct ovals.

*Non-Saturday test centers are available only to students whose religious faith prohibits taking the test on Saturday. Non-Saturday test centers
are listed at the end of each state. The date in the test date column is the date the tast center will give the examination.

. X = Test Center is open for that test date. O = See your counselor for the test date.
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X = Test Center is open for that test date. O = See your counselor for the test date. g
g HEEHE HHEHE ElEla
M 1 e - = ] ;
i s Code o
Chy Code Tout Conter 32555 City Code Tont Canta 8259; . Z|¥e
1610 Soutmern Uiy x| |x|x|xIMAIN
Boat SIB) ParemayHS X|xix|x]x - q
HHNH W gl g HHHH R 5 || B
x|x | n] x| x|Bewe 774 Buna HS x|x|x]| g 6253 Hyde Scroct X
x| x| x| x|Cramens THAE Andrew Jackson HS % Bamal 7147 Goukd x
x|x]xx|x 8714 Crawnans H S X e 6762 Mar H x
X x| x|x| |Conngon 9564 HS LIXIXX ] | Freapon BT Pue Tree Acaoemy ]
x|x 1 P HA: 1R sh:mﬂlwm HIDS.M . x %
Tpepxxix Owlagan Cwtgan Aea
xlelx Crowley % X1 |SomBerwch N2 Barwck Acadery X
xlxlx]x]x X} |x
Ds Rigcar L] x| IMARYLAND .
%1% || %] ¥ | carvam Sorings TIEARIx] | amos 1678 Arundal Comm Cod x|nfx|x]x
x|x|x X | Donaidsonmbe :::;;“"’“‘“ 1wmumm;vsncu :xl::
X
X x| | x|Dowmsete x X b B8] WaDrook HS if fx|x
Cooak - X X1 |sear . 7121 BelArHS xfx
:::’:Ezﬂ — *:I:* uwmmw . :
;:‘:x‘v"ﬂr H x| fxlx| |Cine ﬁmﬁw S Docrester HS [ X X |X
x|x| |x| |Frankin Hanson Whemorial H § XL | Connge Parn 1mmm x| fx) |«
X [x | x| x | x |Frankintcn S171 Fracainton H S x| Coumoa 1703 Howard Comm Cot xfxlxix|x
XXX X | x| Gakang i Ll B3 ] = Monwwuugu | 3 ke s
et 4 Cumberiand 1679 ABegany Comm
ixiilglm i:,ti*)-um %m“““"“’u.,é‘.imw ::
Afxfnfx|x ¥ Dt an
1 X Eixion BL) Emcon M S AR
i;:xx:m XIXPXAX X ] Fracerck €472 Frecenck S Xl xlx
olof |o Tlxfxixix 9 G381 Watuns MaHS o i ' I 51
:::xx:'mrw ;x:: oo 353%’“‘“: HE :::::
a SAwT L
% xxm‘__ X ['.'?;u 1885 Chranes Come Cobl x X
X x] x| x| x |Houme X xpx], [we « 1635 GurenComm Col x| |x
XEXIXfxf o L) I:Kom’m :mmﬁnm i::
::::KM x X| IPowomac = 7157 Tt Buks School x X
% (x| x X |x|Joneston XD 2] X] I proce Frecenck 9639 CabveHS x x
X %)X | x| x| doneswie X X1 | Sakstury 1760 Wor-Wa: Comm Col X xjxlx|x
XX X | Lateyene XXX X | X | Temorium 9029 Duarwy STHS X x X
X X{x x X% Towson Towson HS i|x
X [x[x|x| |LakeCranes i’;i: mm&r:mpns s : :
x|x Gocxd Counssl
x[x{x|x|x Xlxpxix ’ 750 HE E x| |x
Providercs X x -
AHHHH $lx|x |3 || mowmoem 77 e emacasmey - |_fiaf o
bl Bl 1 £ v FIE 15| F Tatsmapen 1687 Cotomss Union Con 2 1012
A L Pl x| [*1x|*|MASSACHUSETTS . - .
e U N HHE e oo R M P
x| x]x]n| x| Marepas 8638 NS xt
Metarw X | Burlngaon
!!‘!x x| x|x|x|x|Frchoug 6585 FachburgH 5 X x
% ¥ X|x|x|x|x|Gowoa F3E Lawrence x|x X
HE 2 Xixixix|x 105 Lexmere HS X
::i =12 X xfx|n|x|hew B4d7 New Sadtord H S lxlx]x|x
Mrdan X X | X | Nomnteid TT3T Hortrabaid Mt Harmaon Sch X
M x| |x|x|Pemsted | B452 Muss Hais Soncol x| |x
i fx P LT el 158 Samhica e o] |x
X | :;:::wm £ woans * 1x
-0 £l
ELELELE 1% [ormsions * 152 LR 1 | Woronam gb Wawam s X X
: X West Roroury 13 Catroke Mamorial
x| (XX | pemesy, Y| |x]%] [Weenwoe | €226 westwoosHS L x
Bresoa Lot x|uln x| |racnaccoe x| x| x| x| x| woenens unmmmns <Eels
Davess County K S x[n|x|x| [Newwecw . XXX x| x| Worcesme 17
B ] x X x| New Orisany. !ll: MASSACHUSETTS Non-Seturdey Test Centers® .
Lancaster TT58 South Lancaster Acsdemy
mm:;:wus x| xx x| |x S ol inarmon 12] ol
Facucah Comm Col x|x|xfx|x bt bl B X MICHIGAN )
mc.mva.;. :XI - xlxlelels . s i
fresieri x|x|x XIXIXN XX Y agrgn ™ 1554 Cob xlx|xfx|x
Purnls Coft xfxlxix]x XIXIX XX amon - bl SHS X alx
Bt Courty HS x| |x]|x . X1 | asen Park PancHS xlx| [x]|x
Previs H 5 x e lx %] |asancae 2005 Grand Vakey St Uney _ x(x] |x|x
Aica Lioyd Cob x|x| Ix X x|x|x || Aema 1958 Awma Cob x| |xlx|x
et xfxfxfx|x R E =N 1960 Alpena Comm Cof xlxjxlx|x
Cocwt HS5 x X foed XXX ) XX v arbor TIET Mo HS x X
me X% x| x| Que Geowe 7058 x 5151 Poneer HS x|x|xlx
Rasoosa 15 | x|x Cunzaw s Xfxjxjxix 2067 ) Comm Coll x|x|x|x|x
‘Sart Catrarvae Col x| |x Cosicusay U AP JE| |Badass - 7677 BadAxeHs - afx| |x
ey WS - xlx|x Poart Aver b HEHHER TS 8520 Baiown HS af |x
T3 Brwoy County HE Xfafufu| [Poess .18 121X deam B394 BamMS X
HS x| |x|x|x|pmn < & XAKXIXIX fggme Cronk 763 Barme Crmek Coroni M S % HE
horm Bt H 5 x|x X |Pauenns  Be3) x X 1964 Kasogy; Comm Cob ixfxjxix
Somerset Comm Col X |x|x|x|x|Poncramu B33 Xxix|xixp BA0E Lawwrww H 5 . H
Powsd County H 5 X|x| | x| |Pon Asen s x Xl Jeay 7675 Jonn Geen HS X X
Lot Courrry M § X x |PonSupor 7701 x H anmnu §184 Baaver uand Comm Sch X x
Wooceord County H 8. xfxfx| |x|Puson = 1 XPXPXNX X | nonary ¥017 Beaars H§ X
wemsscur H § x|x|x - R X| | Boron Habor 7784 Benton MamorHE X H]
Curowrard Col XPx x| x| |Suet Amar 9178 x 1976 Lase Cob x x
TETS Gaorpe Fogens Car M S xjx X me XNXIXN XX | panzong - 7902 Benze Co HE. . |X x

KENTUCKY P Snewvepon 1585 TAXIXIX| X ppray © W ,..,.;,,,5 X
Uan-Savintey Toot . 1578 X|X|XX|K|BoRaion 1904 Fems SiUew | X x|x

S molol 2l ) MRAHH R HHHHE

: L | I (5] el lF15] m%m“ 3 X X
h?o!lul 1802 Warmaon Cetnote H§ x| %)% x| x| saget i1 g | . i ikt P T :
] ; 8 ;

Aleardn. | YN Mpiod b HE % X% n x x| o F Bl vhdne Scroot X x|x
g T8k Somn NS XXX | X | Grosequon 72 X x| | Camon 7321 Pymoun Caneor H S X x|x
1 LA S o Amanore XXX ] X ] Sromwws Fe) xlxlxlx|x " 709 Seumns 1 sli s

vine CA o bl B I ) w2 X| XX cagy ony T8 Cans Cry S xlxix|x|x
Bang = . . MIN et Fekcana NS F 1 | Thoocaus 158 HE B . 1%9% Gien Oaks Comen Col X% (x|x|x
Baser - P58 Basw HE XXX X)X vicna it X x m o0 Ak H§ X Xlx
l-lnx“. THN BesoHE TR XXX ) gy kel x|cn $007T Crases HS xlx X
4 I s TIP e, B g, 2] L3
' 14 ComuHE x x| | H H
0% Cracel Trahon M X[ % | %] x| x| waw Oreana iz 1o)r2fEaene It Coces 58 o .
1800° Louman &L & . B34 Ecwn Forg H xlx] |x|x

* B8 Parevaw Bagest H 8 x|x|x|x|x . 258 haory Fore Come Col Xxixlxlx
8104 Sart Joreph | Academy o ixlxlx . | ’ -
_ Contrued on next pige

188



189

¥ .

ACT Test Centers *Non-Saturday test centers are listed at the end of each state. See page 11 for eligibility.

D b e e

i X = Test Cénter is open for that test date. O = See your counselor for the test date.
£
" -3
i BB |zlz2 : HEEHE g8alz2
i L glEl=l=lE ] £ 5 ) N
Cy Code Towt Contad N 1] Coda Tanl Canter 3 Ci Code Teat Center : :
¥ s glglzlzist o ElX2i5i4 " El%|2)3]5
Y Michigan, conl. s 2034 Muskegon Comn Col xx]x|x]x €471 Coon Rapeds 5¢ H § x %
I Dochurvon 7174 Deckerbe HS x X xlx on TE37 CantralHS x| x X
4 Deton 1169 Deton Keloga HS. T X New Bamimore  TBOT Anchor Bay HS X[m || x| x|Covodianes T8 DewodLakesHS x{x|xfxjx
- Deod T238 Casa TecwicslH S % X | x | Newoaery HS X i 8330 Dubsth Cornal H S ijx|x X
| = TT13 Denty HS X Hewd TROR News St HS Ilxlx 2157 Uner of Mer Duiuth Xlx|xixix
i { 1775 Frave Cooy HS x| |x| |x|Cerax L] of Devod HS x xlx §175 EaganMS X
Vb v T2 Hery Furd S x|x|x 7809 QakPyrkH§ x| |Ecen Prace TBSE Eoen Pram HS xIx| |x|x
B8R Kemerg HS 3 | Cuemos S1BE Cuprcs HS x rfxfx 7640 Edea H K fu]xfx
FE R 7M1 Macaenze HS x X (x| |Owem 2042 Owent Cob X A 8735 B Arvar S HS X
'- H 2078 Marygrove Cob Xixlx m« T30 Onionagon Asa H S X X Fasrmont TB4d Fawmont StHS X% xjx
5 8511 PernwgHS b ¥ X . TI55 BandonHS X | Fasitue S4d] Farncaull HS X X
| 7761 RediedH 5 i 3 % | x | x | Cscoc TBAD Cncoda Area HS X x|x Jmmgm 1843 Far CH X X
- 130 HE " X | Crovibe B4S Ladwmia WS ijx XX |F aly 2111 Ferpus Fats Comm Col X|xjxjxjx
. 9755 Uney of Demost Jesust High X 73T CtasgoH S 1 x| Foey % Totna Grace HS X|x|x|x
A 2060 Unew of Damost Micy wlx|xln|x $187 HS x|x x | Gaewood TBIS Minewaska HS : X
2064 Wiyne 5t Uney xlx|x|x|x]ontera m dH - X X | X | Grand Marais TBE Cook H$ X X
T B218 Wasieen HS X x| x| x|PawPaw THE PawPawHS X X Geand Fapsds 979 Choistian Comm Scnool Xix|x|xix
Denter’ 6720 Denw HS z X X | x | Pemsiey 2037 Mo Central Mctugan Coll X xfx|x|x|Geance Fabs 9633 Grarvie Fais Clakid H § X X
Cowagas 2085 Mcngan Cod x|x xlx un X K| |Hasengs T84T Hastegs STH S x x
1263 Durdes HS x| 0 X Hibtarg 2116 Hobng Coll (X |XjxiX
East Lansing 2002 Univ xlx|xx|x 8831 X'| Hutctunson TESD Hurchwison HS IlX|X|X
[3 Escaruta 2071 Bay Ca Noc Comen Coll x|x ix T XX X {2 |X|wmtFaks Fams HS X x
£ Feroen msi . X m : x|x|x :mmm 2103 Mltlss Cot x i
H ATUNGHON '8 Farmengaon H X(xjxjuix X 1 Semiey H
;: Farmingion Hils 4357 Harmson H S X mr x 2| X | vennon E270 Lncown He X X
| SUT MatyHS x xlx 655 x Lake Crystal  B522 Lk Crystal Weicome Mem H § x
; Farton TI%0 Lans Femmon Comm School lxlx]x{x] T3S x Lichiid 1B SeH X xl
Famasly 7905 F HS X 1] 583 X Litvw Faly TS5 Lave Fats Comm H S X|x|x
L Flt 1995 C 5 Mom Comm “of xix|x|x{x] w01 X1 x| x| Lera 243 H5 3
£ 17 o 1§ X (x[xfx|x 70 | bssnars 126 Masiato 5t Univ HEIEIERE]
= 7755 ConmaiHS X|x|x|x]x 408 X X Mapiston 8201 Magsle River X
¥ 78 HS x T8 1x X Marshal 7 Marsnall 5 High x[x x|z
‘.. J 2311 Powss Camobe H S x|z 267 x| X |Mecrors 5213 Madiord H S x
¥ ’ TN HE X | A X|x X | X | Matrcse Maioss S HE x
iq Fomterviie 78 HS % . x| [x|%|Menoctabis 707 Henry Sty x
Franusnmush B375 Franusnmum H S X me Xlxjxjx|x 6727 Boys & Ges Qun of x X|xix
i Frazar 7268 Fraser H X wu X X 2078 Breck HS X
Fremont B417 Newayoo Co Caresr Tech Cur X 15713 x X oang insinute X(X|X|X|x%
Gayerd T2 5 . x 7582 X X ur Comm Cotl ElX XXX
. Gty 6227 Gotas HE 3 lx e ix|x X Academy X X
Grand Bane arand Banc H 8 X e Xix 68 CommH & X X X
: Grand Hawen 7782 GranoHaven STH S X il L] X X 137 Worth Heenapin CC X|x|xjx
: Grand Ragsds atrokc Cararal H S X L1t X x 55T SouthHS X x
[ x 1981 Cavengort Coll of Business X ilx o0 xlxjxix|x Tha Busis School X
g = TTT0 Eagt Grand Fageas H 5 X X 2005 lx|xjx|x 156 Linev of Mevescts © X X|X|x
T . TI0A Eayt HE Axjxix]x 208 X xlx 3531 Washtumn H S ), X Xix
3 B758 Forest Hiy Cantral H S X X 74657 X X Manwtonks HS X xix
6752 Granc Rapos. x|x %]x 2020 xlx|x|x]x B41 Minntone HS : XX x|x
Grand Fupsds flx|x|xix XX x| X | X | Montevides TBE1 Sencr HS " XX X
TT21 Onaws My HS X x|x ; x| x| x| x| Moornasd 488 Moortesd 5 H S X X
Umon HS x|x ¥ | x | Swring Hegrts 1 Adwi HS X v 2 Moorread St Un X|x|x|xix
West Casolc H S ilx i MHTGH! xlx B5ds Mora HS X
10 HS X Swrratavile Lasssnora HS . - X 155 Uner of bon Mo X x|x
5016 Grosse Ponte Norh HS x|x|x|x|x 7616 HS X Horw Hopa 118 Acotesdals Cooper H § H X
787 Hale RS x Surgs 141 HE X X | X | New London Wew London Spcer H S x
G798 Nows Dame HS X xlx Tawas Cay Tawas Arsa H 5 x New Prague TEY Waw Pragus SrHS X
g?‘"'s x| |1y 7265 Jomn F Kerrwoy HS afx| | x| x| vormbed Nortitwic St H S x(x|x
1571 M Mensgan Comm Cal b X | x | Tecurmsh T T H fxjxjx D 933 BOLDHS x X
HS X ¥ | x | Tempsrance TE20 BedlovdHS I|x X | Onoewie Ortonwie H S X H
7 HS X X e City 2040 Coll X|xjx X | Osans . 6211 CasknHS X
TR0 M HE x|x x | x | Treeion TEZ2 TremonHS Crweatonng Owationna H xlx xix
nd Park H S X x roy TBAL TroyHS X Parx Rupsts TEH Pask Rapads HS xjx x
5418 H5 x| |Unweacsty Contr 1968 DefaCol = | |xjx I | Perz B7E) Pwz X
TI8] Hasdum HS xlx x | Vasaar 7925 VassarHS X Fine Caty 6210 Pwa Cry X
TB11 Wesi Omawa HS x| x|x|x | Boonied 8923 Weat HS X | Posstons THEE Xix x
HZ Hoby A HE X ¥ | x | Wated Laks TEIL Waked Laks Westen H § X X | Prymousn TEE Wayzata ST HS Xix|xjxix
2000 Michgen Tech Univ - X|x X | x |Waren T063 Dw La Sale High Sch X X | Prioe Laie SHS Xjx
BEE Howsl HE X X ] Cormem lxjx X 6801 | HS x|
790 bniay CeyHS ¥ X THE Paul K Cousmo H S X X | Red Lake Faln 8215 Letayene HS X X
T3 Wand Lases X B3ITH Warren Woods Towsr H S X M’m 7 Contial HS X ]
TIE ks 1S X X Wastengion T HS X X Falis  TETD Recwood HS X X
[0 Aty xlx | Waiericed 7905 Lady of e Lakes H S X|x|x X | Puchtid 71 Rachheid 52 H X X
mr 13 4 X 833 Wasertord X | Rochestet TETZ John Marshal H S Xixjxjxix
I X x 018 Wanerioed Mot H X|xjx x TETI MayoHS Xjxlxix|x
e xlx|x|x | x| Warerset ET7E Waterviat H o 4 2lxjx|x
fE] X X | x | Weotervie BB Webnervie - X ¥ | Rocitord B0 RockforgMS Iix
9035 x| x| x| x| wes Branc TEIS Ogemaw Heghs H S X X |Rosaay - FRosasu HS « X X
T34 % |x|wessang - TEIT Jonn GeenHS X | Aosamount Rossmount H § x|x X
ST X | X | Yomeg W wyoming Park HE X|x X | Rushiord 6275 Rushior: Petsrson M § X
g;mn X x Yosaarw - W10 YpsaamHS XX X mm ""u,,:‘;"“ el lily X
x X | X | MICHIGAN Moa-Saturdey Test Canters® Coug. £33 X
ey R HH et S T A A Iy Spoatise . LY i b
e EIR| X)X | Gaman Sonngn 1952 mwm e 10 13| 34t Francn 1 Franot HS X X
0 X X1 | Cacar Laka TIES Grest Lunss AGveetst Acsd |24 1 Serilom Py 1078 s""‘,r"‘" X %
108 EIx] KX Goron - Urer of Davor 2 1012 A Slasiwtis 3 X
L] X X1 G Park TE13 S A Aanger Bam Jacoh 0| |- io| | SueP oy R
s X EIX | Owene © 9OCR ™ 24 4 Concortu Acssemy x X
285 x| [x]x|x - 5 2106 Concoro Cot x| {x]x
[l X x| x {MINNESOTA 1 Crwvn Demambal  * X[x| %
) & | aany (373 - xlx 2114 i Unw . Sxix 3
ne x X I X | Aot ioa ! THI7 v x Xix T80 HarengSrHE o« t |XIXIXIXIX
™ X xixix . TBAZ W MuTEYH S - (X X
02 X T3 s . - T3 habld SOl el B 2138 ot x x| -7
§17 X002 %] X |avwmer 8214 Atwrtsr Grove oy ¢ H B122 5i Paul Acad L Summh Scnogl x
e X X . TEN) Wasad Eaxt s X Sawd Prinr 212 Gusuwa Cod X
ey T EIX] fhwone - 208 Auwon Comm Cob S Ix|x]x|x|x ‘27 ot Poter N .- HHERH
L3 KPR (XXX | Bavorne BT3 Laka of e Wooca W8 xl|8 8357 Enmopm SIHS 1% L]
e X + i * Sneroum Q218 M WastH E x
me 3% oy ... aw" mu‘;m‘ x = R R R e By widam W ] x x
L 3% |paee "> Barn 4 X Soum S Pad 7887 Soum S1PauN B d X x .
500 x 1 | x | eoomnguon - Bamany Azademy S xlxjxixix b H
b xfxlxlx|x A e e ‘:*:‘muwmuu x|xfxfxfx
il X x Baw Eam ME2 B ExTAMHE ¥ | x| Vo 2152 Masas Comm Col Xlx|x|x "
o KR 12X Brarwrs Bt BrareTSTHS x{x|x|x | x| Wocona £t ‘wacona N3 L E
™ X X Brocoym 0508 BrooynCrHS ¥ x| x | x | Wacena THR4 Wacens Deer Cresk HE x|x iix
T304 x x|x i -‘ Waroed TH# WaTOMI H S x|x
ey X X Butiac. W Butc b HE Xjix L B [Pty 9587 Waseca HS 3
s 1| 1% Cawaona % Mn x| x | Hoenowe 114 e HE -
na X Camarge 05 HE X ' Wrow Baar Like 2125 Lanswood Comm Coll xlxixixix
m X x| x| Caroy Mm ] x| | 7900 Wt SPHE x{x|x|x|x
TR X X4 X | Crages T T8 Crasu Ml x x| |vancom TRST wincom Ares HE x x
nwr T[x|X X | X | Coz Sorng A Aocon HE ] ¥ | oo 182 Winona 51 U Xixixinix
™08 X “onmond Fgrts 8634 Comominn haghes H § x [ Wnewe 8147 Geon Fariu Wetroo H § x Ijx .
s alxl IX1%|CoonRaps 283 Ancas RamewyCormCol  Ixlxlxix L RiRIziz]x

-
-~
.




ACT Test Centers

*Non-Saturday test centers are listed at the end of each state. See bage

.

i

11 for eligibility.

190

X &= Test Center Is open for that test date. O = Sese your counselor for the test date. ¢
: « - .
' g%iziz2 : gl8lz132 g8lz3)2
L cate . TestCom SEEE oy o Temee Sslalels Cty  Cods  TemiCenter P
»t i1 gl Kte - o8 SlEls i * siglalglag
i * LI EIRESH it Z1xi815i8 B
i cont - 6481 Bive Springs South H § X X - 6098 Lueergn H S Nocth X
et O ey Tost Contest Bomit ¢ G410 BaarRINS X|xixfxix T84 Moo STHS xxlxix
Huchinsan 7651 Maplowood Acadey 2] 6 |1a] o] Boonvize B51 BoombeRing xix|x 3 Daerie Xf{x{xfxix
Mincezpolis d2d il 2316 Kempar Miftary School & Coll | X X 2865 Parway Contral JrHS X X
MISSISSIPPI X eo«m:gcvesn 9228 ing Green H XiX X 1133 Parcwsy Noth HS X|x x
Bataseite 6683 North Doria School XXX 7745 Camdoion HS xixlxix 7945 Stosaphs Acaderny X X
By S Lo Sop8 Souh Pancis HS PO Garton 7280 Comoe S X xlx 297 StiousC L Fonssart Sixix|xix
. Cape Giardeas 2366 Southeast Missouri St Unly XiXIX|xix t Lowrs. orast Park
8ehonl 7911 Humpiveys County HS xfa]x i X rs C. ¢ <
Tezoo Comr S XUXT XL N Crmtaia 76 Coummmmns =~ - 1x| {*]x 5555 S Lok b ’ x| ixixix
NotessthiSComnCad X | XX XN XHESSR™ 768 CasorlenS X - B074 St Lovis UnivH S X X
? For e s HMHE Gomer 13 Mok Twan s BNt g ‘tmxeaassxmu Xixxfxix
PN I =i HHEE £ Y HHHE
il 115 | Gnton 1751 Cimlon St HS X1x] [x| |saictPeters  §799 LutwanHs.StCraresCo  |X X
M HHEH - Ee R o S L W HE
et R S o Sreimnns - x] ] 1](R 3067 Soomeamenns XX x]x
omea . - % %" fpesote ggi} &,&%’,"% § XX o gg.;;g sm\amco::nsw § XX pxdx
; S e )
«1¥1x| fporter 187 Dexier HS | S P xdx]x] Jswesten 7745 SkestnSrHS xix]x|xi
SERHE e s e T i - AP HHH
X wg 9891 Highiand HS i X x] 7946 HicrestHS - - xixix|xix
xlx |51 |Excelsiorspgs 7188 Exceisior Springs HS - X x[x . - xix|xixix
MESHHR IS 9110 Fair GroveHS . . xix]x|x x{x| ix
x{x1x{x]x|remingon 14 Farmington HS X{Xxxtx XIXIxyxix
JHHHH G o RS L HHHHE
13t River an
LR R T xx x| x| x] tayee X
Ak NPT i Ly MM
HMHH el bl
xixix|x rfaummwm Xixix Union - HH X
XXXXXE‘“""»" xx: :Smana . H X
P aroonvte x x| oumen X x
X X annibal XEX]X§X | X ] vardal X
X{xix|xx ferde XAk | % HHHRE
X X By X | Waynasvills 9823 Waynesvile HS XIXiXiXiX
xixdxix X1 x| 1x|weone Groves 6113 MerxHat . - X x|x
X X X{xiX{x{  lwenzvte 9540 Wenwlle HS - Xix{xxlx
! X{x X |WestPisicg -~ 7548 WestPlains HS X{xix|xix
XIEIEE 1 Hindopendance X{xx|xixfwaag - 9690 Waardhs - x]xfx|x|x
x | x | x {setterson Gy F1E 1 151 | MSSOURI Now-Satucday Test Conters®
xixixtslxt .- XX fcemmaa 7926 Sunnycz's Academy 12| o
b fx bt W ¥ 1% x| Kensascay 489 Univol bssoun 12| {10
K X R oy ISR R santiovs 8492 Unv of MOt StLouis 2412} 6 116]12
Xix Coe xixixixt IMONTANA :
x[xix KIEPRIR 1K fastiang 7949 St Labre Catholic Schoot ofofolo
Hxixixix I 151X [ Baker ;ggggzmﬂsﬁs N 8 0
Big Sandy Sandy .
Xix|xix : KIEIEAR > | g Tumoer 7963 Swoet Grass COH S 0
x| oix{x KiEIR R lologs - 8878 Biings WestHS xpxtxxix
AR X ey - %1% . 2416 Eastam Mootena xlx{xIxlx
x| |x gt M Boreman ~ 9013 BozemanKS xixix| jx
X X K X x | x | Broadus 7952 Powoer River HS . X X
xxxxxn"&gzz» xIx[xixix T99 Biackiest Boarding Dormitory [01010 (0
X x| fKinede .- M HEH IS 2418 MTCoiMiooralSGaTach | X [X{X|X]x
x] Ixpxpxpliieess. YIx1T x| | Cnase 9000 CressrHS .. .+ |0
XIxpxfx{xjLese 1% fx I Goe 9001 Cwve HS X
Xix|x[x]" jtess Summt A 9244 ColsripHS olololo
x[x|xixi jroegen XXX |x | x]Connad 7953 CovadHS x| ix
X{x|xxjxfroeny X X X [ Gutertson Culertson H b3
Xjxj XfCupanc . ol jo
xIx[ }x] JMaon o X Daon oot ]x
X[xIxjx{xjhacen = X x | Exalaia 0 0
X1 [x]xfxjhane X ] Emis X
X{xixlx anstiaig Sixlx1X | x|Eorea - X x
xix|xjx ] jusrsnal % Gardoer X
X X1x] |Heovand Hegens R EIE X fasgow xix] {x
XIX[x} e *1%] loenove xix| {x
LIS EIES M fnsi ity K R ¥ g foroat Fass xbxix|x|
I - rssouri M x| ix L xIxlxix
wixdxd$ix 41 Moderly StHS X1X] IXE Fameon X
xx|xix{x Liery L3 %1% Jrariowton 0
Xix{x{x|x ¥ b rave xixIxixix
x| ix RIETEIX] X freiena - x]x X
ML XIxixix]x : XX
xix]x{x]x R X
x| Ixixix X Hre . xixfxlxix
Xixix{x|x X oix Lowisiown xixixix
D b3 fred HRH
Lyvingston
x| ix|x X 1] fwe Xix
x{xixixlx x| 131 hiatcion Laka 0
Coli of the Ozerks x{x| [x] |Meswos .
Xlelxd¥ix 7538 Poplas Bt St K X] X {x fx o fies Coy TR
X X Portagevile 5497 Portagevias HS X X Nashaa X
x % bx x| x §Pmootan 6162 Prnceron HS X X Prigsbuy b X
X Reytown . 9237 Raytown South X X Pians 7969 ) X
x| 1x| flepeic .. B ReoicHS KIXIXIX {petywood 7970 PectywoodHS 0
xix| [x} |ho iz R ns P X X1 [posen 7851 PotsonHS x x
2395 Unwv of MO ot Rol x|xjx|x| [P e X X
SeniCharies D098 Frandis Howed Nort xixfxpxixiros S Porang 3
2] |0 768 StChariesHS Xfxfxixi fRomes 70 hengels 3 °
2 . G360 StCraries Weat x{x|x|x|x|oons 3 R ot ) o I
Sairt Clae 8585 StCarHS Xfxfxfxtx socer e s 3 °
Santosech B2 ComralHS X[xixix] 1o B marans Six
X x 234 MO Westem St Col Xtxfxfx|xfooe B2 tomsls X
Xxix]x{x 508 d IR o ferricacokidyd °
Suntlovs . 8849 AmonH xix
xxlxix) | 38 espuEagHs xxxx;mf‘ui""'s”‘""m SwogsHS 10
xix] ixix $029 Hazowoos CantlHS X x| fwon ot i e X X!

W Foend

|
g
§

‘




ACT Test Centers

X = Tdst Center is open for that test date. 0

*Non-Saturday test centers are listed at the end of each state. See page 11 for eligibifity, -

See your counsalor for the test date.
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ACT Test Centers " *Non-Saturday test centers are listed at the end of each stata. See page 11 for eligibility.”
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ACT Test Centers

X = Test Cemer is operi for that test date. O = See your counselor for the test date.

*Non-Saturday test centers are listed at the end of each state.. See page 11 for ehglbmty .
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