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CHAPTER 1
INTRODUCTION
Al ust

Students majoring in Medical Technocleogy take two
years of pre-professional courses before applying to
Medical Techneclogy programs for their final two years of
colleye. Upeon receiving their baccalaureate degree, they
then gualify to take the national registry exam given by
the American Socliety of Clinical Patholegists. Once they
pass this exam they are then c¢ertified to work in
hospital laboratories as registered Medical
Technologists.

The most commonly used criteria for admissicon into
upper Jdivisien schools of Medical Technology are the
overall grade pocint average and the science grade point
average. A minimum of 2.5 in each of the averages is the
accepted standard tc even gualify for an interview,
There are several ineguities in accepting this as an
absclute standard since it fails to take into account the
following:

1. The guality of the institution where the pre-

professiocnal course work was taken.

2. How long ago the pre-professional work was
completed.
3. Recent motivation, interest or aptitude for the

profession which may not be reflected in past



grades.

4. The effects of grade inflation among institutions
or individual! instructors.

5. Any detrimental personal circumstances that could
have hampered the student's past academic

performance, i.e. financlal or family hardships.

6. The age and present maturity of the applicant.

7. The positive effects of previous laboratory
experience.

a. Course Jload or jocb commitments while attending
school.,

5. The nhegative influence of former language barriers,

weak reading skills, or limited vocabulary that may

have since been corrected.

Thus an admission process based strictly upon a
cumulative grade point average may indeed ke eliminating
many otherwise qualified candidates. Since most schools
have reported declines in enrollments +trends,
consideration of other criteria is certainly warranted.

Criteria which have been suggested and occasionally
used are the ACT and the SAT scores. There are generally
several problems with their use. The first is that these
scores are usually not availabkle on transfer students.
Most allied health programs are junior and senior level
programs thus one ran expect a high percentage of

transfer students. Second, as either aptitude or
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achievement predictors, the ACT and SAT are limited in
what they are testing, i.e., generally math and verbal
ability. Also slnce they are In the senior year of high
schocl, the data are not recent and may not accurately
reflect the applicants' present background, motivation,
or maturity, Thie would especially be true of older
students returning to college.

The Allied Health Professions Admissions Test
{AHPAT) was develcped in 1972 in order to alleviate some
of the problems encountered during the admissicn
processes that depended upon the grade point average and
aptitude exams such as the SAT and ACT. The AHPAT tests
five areas: verbal ability, quantitative ability,
biology, chemistry, and reading comprechension and was
first tested during the Fall of 1973.

The present study determined, among other things,
whether the AHPAT can be used to predict success on the
ASCP exam in comparison to the commonly accepted
predictors of grade point average and science grade point
average. The data provided the justification to allow
alternative criteria for admission in order to enhance
access and increase enrcllments into medical technology
programs.

B e D oblem stions
The purpose of this study was to examine the

relationship of the overall grade point average, science
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grade point average, and the scores on the Allied Health
Professionse Admission Test among a group cof medical
technology students at the time of admission, to their
soores on the ASCP Board of Registry exam taken after
graduation.

Specific guestions to be answered were:

1. Does previcus laboratory training and certification
mxam experience affect ASCP scores in a positive
manner?

2. Is there a significant and positive correlation
between a student's overall GPA, their science GPA
and the ASCPF Board of Registry Exam?

3. Is there a significant and positive correlation
between +the Allied Health Professions Admission
Test and its subscores and the ASCP Board of
Registry Exam?

4. Is there a significant and pesitive correlation
petween the overall GPA, the science GPA, and the
AHFPAT and its subscores? Which, of the three,
overall correlates best with the ASCPF Board of
Registry Exam?

5. Is there a =ignificant and positive c<orrelation
between the science GPA and the biolegy and
chemistry subscores on the AHPAT. If so, <an one
be substituted for the other?

6. Is the predictive ability of the previous OV/GPA,



12

BC/AHFAT and subscores related to:

ajl Age

bl Sex

C) Ethnic background

d) College background (2 yr. ar 4 yr. institution)

B} Previous B.S. degree or none

7. Has there been a decline in the applicant pool, a

trend generally accepted nationally, over the past

five years based on performance of AHPAT test and

the ASCP exam on the sample population.
8. Is there a significant difference in the AHPAT,

ASCP, 5G and 0G in those passing and failing the

ASCP exam upch first attempt.

) Theoretical Rationale

The study re~evaluated currently accepted
predictors in the medical technology admission processes.
It was assumed that if the AHPAT test or its subscores
preved to be bketter than the commonly accepted
pradictors, the study would provide for a more current
entrance criteria due to its closer proximity to the time
of admission than grades received years before.

Finally, an understandinhg of which of the subscores
on the AHPAT served as the best predictors allows the
opportunity to petter direct remediation efforts at those
that are marginal or do not gualify for admission.

Potantially alternative criteria for admission



would enhance
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access and increase enrollments intc

medical technology programs without lowering astandards.

D} Definition of Terms

OV/GPFA -

S/GPA -

Certified

Overall grade point average at the time
of admission.

Science grade point average at the time
of admisslon. ©Only courses designated as
biology or chemistry are included, since
these comprise the only regquired pre-
requisites prior to admission, and also
because the AHPAT has bileleogy and
chemistry as part of its subscores.

MLT - Medical Laboratory Technician.
These are non~degreed cartified
laboratory workers who have gone through
two vyears of lab training or associlate
degree programs. After completion of
their program they take a different
certification exam by the ASCP.
Individuals that are MLT certified and
have graduated with their B.5. will be
included in the study, but their results
interpreted separately if their scores
are significantly different due to
sensitization from previous exposure to

tha MLT ASCP certification exam,
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Certifled MT - Medlcal Tachneloglat, A
baccalaureate degree trained laboratory
worker who has succesafully passed the
ASCP Board of Registry Exam.

ASCP - American Socliety of Clinical
Pathologists. The division of the AMA
that directly requlates the certification
exam for medical techneologists referred
to as the Board of Registry, and
administered since 1928.

AHPAT - Allied Health Professions Admission Test.
Administered first in the Fall of 1973,
this test was designed to assaess the
first two vyears of college work of
applicants applving to upper level health
programs. It tests specifically in the
areas of verbal ability {VA), math (MA),
biclogy (BL), chemistry (CB)}), and reading
comprehensicn {RC).

E} 5 =] sC on_and Data Gat i ccedures

Data from student admission recerds from the

Medical Technelogy Frogram at 0ld Dominion University
dating back to 19B0 were utilized. Records prior to this
time did not include the AHPAT scores, therefore, served
no purpose to this study.

The records were sorted and entered into the
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computer for each subject by age, sex, ethnlc background,
previous college and laberateory training, grade point
average, science grade point average, AHPAT sccres, and
ABCP Reglastry scores.

F} Limitatlons of the Study

Correlations and the strength of such correlations
were shown by the study between the tested variables and
their contribution to success on the ASCP exam. However,
since their was no intervention involved in the deslign,
there was no way to prove absolute cause and effect
throcugh this study.

Due to the legal protection o©f the confidentiality
and corresponding unavajilability of the data, the study
was limited to student records from only one lnstitution.
Finally, while this study validated the use of predictors
of academic success in medical technolegy proegrams, this
does nobt necessarily translate inte, nor imply, success
in the profession.

a) Ethical Consjderations

Confidentiality of student records was insured by
random assignment of numbers to identify each record. HNec
names or soc¢ial security numbers were used in the input
of the data. All records utilized were locked and
maintained within the Records Office of the School of
Medical Laboratory Sciences at 01d Dominion University.

The data were transcribed from the records, without
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identification, to standardlzed work sheets for computer
entry and then returned toc the locked file. All
transcribing was decne In the Records 0Offlce, Room 209A-
214 Science, so no file ever left the room.

The study required review and approval by the
School of Medical Labeoratory Sciences' Human Subjects
Committee, with appraoval forwarded to the Human Subjects
Comnmittee of the College of Health Sciences at o0ld
Dominion University, and to the Human Subjects Review
Committee of the Schoaol of Education of the College of

William and Mary.



CHAPTER 2
CRITICAL REVIEW OF THE LITERATURE

A) Intreduction

The purpeose of thils chapter is to review all
current practices and the use of predictors of student
success in university based Allied Health Programs, and
those specifically in medical technology. The outceme of
this search might provide the background for an
experimental design that would evaluate the predictive
abilities of the Allied Health Professions Admissions
Test (AHPAT), its overall score, as well as its five
composite scores (Verbal Ability, Biolegy, Chemistry,
Math, and Reading Comprehension} - to the American
Society of Clinical Pathologists National Registry Exam
in Medical Technology (MT ASCP). FPassing grades on this
latter exam constituted the dependent variable upen which
this =study was based, since it is upon this wvariable that
a school's =success and those o©of its graduates are
measured.,
Bj Importanpce

With the tremendous decline in the enrollments of
allied health programs, education institutions are faced
with only three choices: increase recruitment, 1lncrease
retention, or lower admission standards. Increasing
recruitment efforts may only provide marginal relief from

the proklem, because it is increasingly more difficult to

17
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lure potential applicants into allied health--a field
whose future job outleock is currently dismal. Increasing
efforts at retentlon may keep the enrollments and the
number of graduates stable; however, this stability would
be short-lived without new applicants. While few schools
have, as vyet, lowered admission standards, all have
noticed a drop in the guality of those that do gualify
for admissiaon. lLower standards may eventually be
utilized to maintain enrollmentse necessary to provide the
critical mass needed toc Keep programs solvent.

This author does net advocate the lowering of
admission standards, but he does challenge the standards
currently utilized in the profession as belng arbitrary,
subjective, and even discriminatery. Holter {1} showed
that naticnally the accepted standard for admission into
junior level medical technoleogy pregrams is an overall
GPA of 2.5 and an overall OPA of 2.5 in all science
courses. The probklems with such cut and dried criteria
are that they fail to take into account the following:

1. The guality of the institution where the pre-
professional course work was taken. 5Should an
individual with a 2.0 from a high ranking
institution be eliminated in place of cne with
a 2.5 from a weak institution?

2. How 1long ago the pre-professional work was

done.,
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a, Recent maotivation, interest or aptitude from
the profession.

4. The effects of guality or grade inflation
among institutiecns or individual instructors.

5. Any extraneous circumstances that could have
hampered +the student's past acadenic
perfermance, i.e. financial or family
hardships, or part-time job commitments.

G, The age and present maturity of the applicant.

7. The positive effects of previcus lab
experience or hospital exposure in scme other
job capacity that could add to an individual's
motivation and commitment.

B. The negative influence of former language
barriers, weak reading skills, or limited
vocabulary that may have since been corrected.

While interviews and well constructed application
forms will access some of these non-cegnitive variables,
moet often the student that deoes hot meet the minimally
established academic standard is denied the interview and
any further consideraticn from enrolling,

Thus declining enrcllments may best pe offset by a
new evaluation of our current admission practices, as
well as a look at other wvariables that may adequately
serve as predictors of academic success. The ultimate

hope is that schools will not have to lower academic
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standards nor arbitrarily deny admlssion to otherwise
qualified applicants.

Y or tio
The researcher surveyed the literature in five
primary areas that related to the study. The results of
the survey are presented in the feollowing sections of
this paper:
1. Background and status of allied health
professions.
2. Current enrollmeant trends in medical
technclogy programs nationwide.
3. Current admissien practices in medical
technology programs.
4. Use of cognitive and non-cognitive tocls are

predictors of success in allled health

programs, and specifically in medical
technoclogy.
5. History, wvalidity and reliability of the
MAHPAT.
D} Background and Status of Allied Health Professiocns
The health sclences, in beth the <¢linic and

academic setting, are still recovering trom the impact of
the government's Diagneostic Related Groups (DRG's) which
was manhdated by law 1in October of 1983. With few
exceptions, all hospitals, as of that date, were to be

reimbursed by the federal government with specific
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allotmants determined by diagnesis. In other words, if a
patient were diagnosed as having pleural pneumonla, the
hospital would be reimbursed the exact amount allowed by
that DRG, regardless of the patient's total bill. The
federal government's intent was to curtail any hospital
from deliberately increasing a patient's bill with
additional and often unwarranted diagnostic tests in
order ta receive a larger medicare reimbursement
{previously based on a percenhtage of the total patient's
bill). S5ince hospitals would now only receive a sat
amount for each diagnesis, it became judicious to
diagnose, treat and then discharge each patient as soon
as possible, Thig led to a tremendous decrease in the
number of diagnostic tests that a hospital could allow
and in turn drastically reduced the profits received from
departments such as laboratory and x-ray, a situation
which subsequently led to a reducticon in the number of
pecple employed in those fields. Eventually, as a result
of shortened patient stays, the jobs o©of direct health
care providers, e.g. nurses, physical therapists, x-ray
technicians and laboratory staff were alsco reduced. This
led to an almost immediate oversupply of health care
workers.
Due to a disappearing job market, health science
faculty braced themselves for the inevitable: a drastic

decline in enrollments nationwide in all health pregrams.



22
They are currently saxperiencing a decline in both the
gquality and gquantity of allied health enrollments,.
Wherease clinical laboratory science attracted sufficient
numbers of students in the past, thils is not true today.
Persons whao were drawn to the "sciences" are now gaing
inte areas such as medicine, pharmacy, engineering, and
computer science. The applicant pool has definitely
decreased.

While some areas were impacted more than others,
all were greatly affected, which in turn forced new
challenges in marketing and recrulitment by health science
educators. The situation was further compounded by the
federal government when it stopped funding federal grants
for the health sciences because of the manpower surplus
it had helped to c<reate. In a last ditch effort to
maintain financial solvency, the hospital ferscok their
role as educators in the training of health care
providers and closed out not only thelr own
institutionally Ppased schools, but alsc abregated all
ties with academic programs that depended upon these
clinical sites for their students' practical training--
training that is both wvital as well as mandated by
accrediting organizations.

E} 1= ends
Ruth French (2] was one of the first te document

the decline in enrcllments in medical technology
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pragrams. Her study, which covered the years 1979 to
1981 and preceded the DRG's impact upon enrollments,
showed a drop in enrcllments from 6400 in 1979-80 to 6025
in 1980-Bl1, a loss of 31756 students. Her data show that
during the same time period there was a corresponding
decrease in the total number of medical technology
programs, dropping from 652 (1979-80) to 640 (19B0-01).
One has to question whether these drops in enrollment
were due 1in part te the loss of the 12 sachools she
documented. This enrollment drop could have reflected
the 53.9% drop in applications which she states the
nation's colleges and universities experienced between
February 1981 and February, 1982, Since her study
precedes this fact, it, is guestionable to make such a
comparison. Furthermore, this drop among the colleges
and universities represented a percentage change in the
mean number of applicants of only 2.0%; her data reflects
a drop of nearly three times this figure--close to 6%,

While enrollment declines nationwide did have some
effect on the decline, the major cause may have been the
shift of science oriented students from the health
sciences to the meore lucrative fields of computer science
and engineering at the same time. 5he did mention the
trend that muie people 25 and older seem to be entering
the health professions. Thus age may be used as an

additional predictor (independent variable) in this
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study. Finally, she called for a more "careful scrutiny
of admission standards +to admit more students whose
potential are good, but whe may not have superijor
academic achievement records." Thus she called for a re-
evaluation of the commonly accepted predictors: the
purvose of the proposed study.

Karni, et.al (2) also cite, but without data, a
decline in the guality and quantity of applicants to the
profession. They list as a cause the reascn mentioned
above, namely that science oriented individuals are going
inte more financially lucrative areas such as medicine,
pharmacy, engineering, and computer science. Aside from
this, the authors state that fewer oppertunities exist
for employment in the health fields for reasons clted
earlier. They also state that because of high costs,
hospital based teaching programs are phasing themselves
out for they can no longer afford to have clinical
instructors who must alsc provide patient care. While
this may limit the awvailabkility of future sites for
university based students to do their internships, the
closing of +the hospital based schools should enhance
enrollments of the university based programs.

Janet Brown, et.al. (4) mentions trends occurring
at her institution, Wayne State University, by stating
that a greater number of academically weaker students are

applying, and attributes this to the rapidly rising rate
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of attrition at her institution. Her institution has not
lowered entrance grade point average requirements but has
attempted to test the effects of remediation through a
workshop designed to strengthen study skills and
motivation. Althcugh the authors claim that the workshop
proeved worthwhile, there was no comparative data to
substantiate the c¢onclusion. Two out of seven
participants were eventually dismissed for academic
reasaons. If this retention rate of 71% is deemed a
success by them, what was the retention rate pricr toc the
time of the study? There was alsc no control o-ocup for
the research nor random selection of candidates. All
students with a GPA of less than 3.0, which seemed high,
waere regulired to attend -ne workshop. The article |is
replete with statements that due to lack of any
substantiating data imply pure conjecture.

The article's only real value is its outline of the
topic areas in the workshop. Such proficiencies as
listening skills, note taking skills, library skills,
time management, test taking methods, and reading skills
could conceivably be important variables and possible
predictors of academic success and should warrant further
study.

¢one final point about the paper by Brown, et.al. is
that the authors attribute the poor retention of these

students to a lack in the bkasic skills in science and
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mathematics which they state are crucial to academic
SUCCe5s. They cite no literature teo substantiate their
statement that skills in math and science are predictors
of academic sBuccess, even though such does exist.
Moreover, despite their assertion, their workshop in neo
way addresses remediation in the areas of math or
science.

Newer data on enrollment trends is available,.
Harriet Relen - Mark (5) supplies survey data on several
health programs from the height of the aftermath of DRG's
in 1584 and 19B5. With a survey return rate of 83% for
schools of medical technology, she shows that %% of
medical technology programs have been closed or are cn an
inactive status. Total enrcllment for 1985 declined by
18% over 1984, and more than 50% of the respondents
commented on the decreased guality as well asz quantity of
the applicants.

The annual report of the accrediting organization
of medical technology programs (6) also provides
information about enrollment trends. It represents the
most accurate accounting cf programs, enrollment trends
and program closings by gecgraphic location. Since all
schonols must submit such data annually te The Naticnal
Accrediting Agency for cClinical Laboratory Sciences
fN.A.A.C.L.5.) in order to maintain accreditation, this

data is not based on surveys and thus unaffected by
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respondent response rate.

As of April, 1986 there were 550 schools of medical
technology of which 436 or 74% were hospital based. The
remainder, or 114, were university based and represented
the remaining 26%. This represents a drop of 4.4% from
the 575 total programs that existed a year ago, and
nearly a 18% drop in the number of programs (670) that
existed in 19B2. What is of particular interest is the
fact that out of the 119 schools that have been phased
cut, 113 of these, representing 95% of the total, were
hospital based programs. Only 6 or 5% of the schools
closed were university based. This represents a close
ratio of nearly 20:1 cf hospital based to university
based programs. Thus the data supports the conclusion
that it is mainly the hespital based pregrams that were
most directly affected by the DRG's.

As for the reasons cited by the institution for
closing, 57 hospital based schoels closed due to budget
restrictions, 24 cited the negative impact of the DRG's,
23 closed due teo declining enrollments and inability to
find gquality students, and the rest gave no reasocon. 3 §
the university based programs, 4 closed for financial
reasons, 1 as a direct result of the DRG's, and 1 due to
insufficient clinical sites, no doubt due to hospital cut
backs.

Thus is the present state of hospital and
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university based schools of nedical technoclogy. The
data, though grim, calls for a rigorous look at
recrultment methods, retention intervention, and a re-
evaluation of present admisesion standards.

F) current Admissjon Practices in Medical Techneleogy

The accrediting agency for medical technology
programs, HAACLS {7, has dictated some guidelines
concerning admission policies and procedures for medical
technology programs. They state "“"quantitative admission
criteria may include such compeonents as grade point
average, completion of courses in specified subjects, and
standardized aptitude tests, Qualitative criteria may
include assessments of interviews, recommendations,
statement of career gecals written by the applicant and
health status." As oneé can hote, these criteria are
general enough to allow programs a great deal of
flexibility in establishing specific standards of
admissions.

The latest and most comprehensive data on admission
standards in medical technolegy programs is found in the
Holter text (8) published in 1984. With a return rate of
70%, her survey shows that most educators believe that
the best predictors of academic success Iin medical
technoleogy are grade point average, aptitude test scores,
the interview, and letters of recommendaticn. She states

the strongest predictor for success in professional
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programs appears to be the grade point average, but cites
ho data to support this. S5he then goes on to note that
as a consequence of grade inflatlon, admission comnmittees
find this criteria an increasingly unreliable tool for
determining differences between students, Her survey
showed that for all types of programs the minimum grade
point average ranged from 2.0 to 3.5 on a 4.0 scale, with
the mean cumulative grade point average for all
geographic district surveyed as 2.5. of all programns
surveyed, 87% use the cumulative grade point average in
admissien and, 1in addition, B2% use the science grade
point average. The walues for the science grade point
average range from 2.0 to 3.5 alsao on a 4.0 scale for all
programs surveyed. It was interesting to note that 2% of
the programs regquired a different grade point average for
oput-of-state students than they did for in-state
students, As might be expected, the out-of-state
applicant was required to have a higher grade point
average. She states "a minimum cumulative and science
grade point average of 2.5 on a 4.0 scale for student
selection 1s recommended. This wvalue appears to be the
lavael for selecting an adegquate number of applicants who
are capable of successfully completing the program.™
This statement is totally unsupported experimentally and
cannot be deducted from the data she acguired.

Concerning the use of aptitude cor admission tests,
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her data shows that most medical technology programs do
not use either as an evaluation tools or as a standard in
the admission process. Only 16% use cnllege entrance
ewaminations, such ag the SAT or ACT. This low
percentage is no doubt due tc the fact that the data
would be several years old by the time a student applies
for admission tc an upper division allied health program.
Four percent of the programs use other tests, such as the
Graduate Record Examination and the test of English as a
foreign language TQEFL, as well as the Stromberg Manual
Dexterity Test,. It was of interest to note that only 7%
of the medical technoelegy programs surveyed use the
Allied Health Profes=sions Admission Test (AHPAT). In
spite of this low number, she recommends _'hat such
programs should considered adding the AHPAT teo their
admission criteria since it was designed specifically for
that purpose.

The interview is the primary cpportunity for the
assessment of motivation according to Holter, yet only
49% of the medical technolegy programs surveyed interview
all applicants, while 50% screen the applicants first by
grade point average. Those that fail to meet the minimum
standard are thus denied an interview and, therefore,
excluded from any further consideration for admission.
Thus, we can see that in at least 50% of the programs the

minimum grade point average out-weighs all other
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considerations in an applicant's credentials, Using such
rigid standards, programs nmAay indeed be excluding
applicants that have the abkilities t¢ achieve success.
Hiebuhr et.al. (9) did a study of medical students and
demonstrated that students who had mﬂr; maturity and non-
academic achievement performed better clinically than
those with higher grade point averages. Shepard {10}
indicated that several studies showed pre-admission
interviews to pe better predictors feor clinical vyear
performance than traditional academic pre-admisesion
predictors. Murden, et.al. {11} in their investigatiaon
of 458 medical students showed a stronger asscciation
between clinical success and non-academic measures than
between clinical success and grade point average. This
combined data seems to indicate the need for assessing
predictors other than grade point average.

The fact that some programs dJdon't regquire the
interview for all applicants is due not conly to time
consideratiens, but alsc to the fact that most perceive
the interview to be too subljective in nature. In an
attempt to reduce some of this subjectivity Vojir et.al.
(12) applied the ICARE model of performance evaluation in
thelr interview process. In the ICARE medel two major
components of performance evaluation are developed: {a)
a behavicorally anchored measurement instrument that is

derived from a set of defined non-cognitive criteria and
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(b} 1interrater uniformity that results from rater
training,. The faculty identified seventeen behaviors
considered essential for acadenic success in the medical
technology program, This new method of interviewing was
canpared with the older method against wvaricus success
variables such as ¢total clinical grade point average,
final comprehensive scores on a test designed by their
institution, and the ASCP Exam. The correlation
coefficient between the o0ld interview method and the
success variables (n = 25) was 0.32 (p » .05) while the
ICARE system students {n = 17 showed a <orrelation
coefficient of 0.%5 (p < .049) against those same
variables. While this shows an approximately nine-fold
increase between the o0ld methed and the ICARE based
interview system, one has to be cautious in the
interpretaticon of this data due to the small numbers of
students used in the study. There were 25 using the old
interview method and seventeen using the hnew ICARE
system. In spite of the small numbers it is encouraging
to see an attempt to take a largely subjective process
and try to convert it into something that is competitive
with academic performance variables as an indicator of
successful student performance.
Bobek, et.al. (13) describe a pre-interview rating
form used to determine whether an applicant should be

interviewed. The pre-interview score was calculated on
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the basis of the science score and other factors. Polints
were given for these other factors which included letters
of reference, college entrance examination results,
cverall cumulative average, college background and other
information derived from the application form, e.qg.
academic honors, offices held, or leadership functions in
high school activities, Points were even assigned on the
basis of the kind of college attended.

While several more criteria were utilized in their
admisgion process, all criteria were given arbkitrary
designations and limits. The entire paper totally lacks
any Jjustification as to how these limits were
established. For instance, the authors state the overall
cumulative average and the cumulative average for science
courses mist be at least a 2.5 on a 4.0 scale, also
without any justification as to how they arrived at that
numerical average. The science score and the other
factor scores must total a minimum of 20 in order for the
applicant to be interviewed. This minimum scaore of
twenty wa=s based on a retrospective review of the
previous class minimum. The entire paper presents a very
complex and arbitrary approach to the admission system.
It seems as though it would bhe an extremely time
consuming process and one not warranted in a program that
only takes six students annually as does theirs.

An egqually subkjective approach was detailed by K.
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Welch (14). He: system conslsts of two sets of entrance
regquirements. Cne was cognitive, 1liating the minimum
academjc gualification, while the other was affective.
She attempted to facter in such considerations as whether
or not the students worked part-time, any family
responeibilities the person may have had, the numher of
hours carried each semester as well as the guality of the
institution they were coming from. She attempted to
gauge such subjective criterja as attitude, appearance,
self confidence, maturity, etc. The paper is totally
without any wvalidity and lacked any data to substantiate
the criteria utilized in trying to measure the affective
domain.

These past two approaches, though falling far short
of their purpose, did indeed attempt to base the
admission process upon something other than grade point
average. They at least recognized and signaled a need to
lock for more accurate predictors of academic success,

G) Fredictoeors of Success in Allied Health Professions

Lanier (15) studied the relative contribution of
twe achievement measures and five aptitude measures in
determining three measures of academic performance. The
two achievement measures were the entering overall grade
point average and the entering science grade point
averaqge. The five aptitude measures included the 0Otis

Quick Scoring Mental aAbillity Test and the HNelscn-Denny
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Reading Test, which was further divided into Iits
vocabulary subscore, comprehensive subscore, combination
subsccore and reading rate subscore. These are compared
with three dependent wvariables which included the overall
grade point average on graduaticn, the ASCP Board of
Registry Examination score and a c¢omprehensive
inetitutional examinatien, which was similar in content
to the ASCP Exam.

Their data showed that the most efficient single
predictor of national certification examination
performance was the 0©Ctis Test score and the most
efficient combination was the 0Otis Test score which
accounted for 13% of the variance and the scilence grade
peint average which accounted for an additional 12% of
the variance. Thus they were able to show that a
combination of achievement as well as aptitude measures
provided the hest predicﬁinn of certification examination
performance, with both accounting for approximately 25%
of the wvariance. It was interesting to note that the
contribution of overall grade point average to the
certification examination performance was negative.

The most efficient single predictor of their
certification ASCP examination performance was the
science drade point average, and the most efficient
combination was the science grade point average which

accounted for 15% aof the variance and the Otis Test score
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which accounted for additional 12% of the variance. One
has tc interpret this final data with caution because
this comprehensive examinaticn was made by the
institution and there was no data indicating its validity
or reliability.

Love et.al. (16} 1in 1982 attempted to test the
validity of grade point average as a predictor of student
success on the ASCP exam and upon a comprehensive exam
developed by the researchers. Their datra shows a
correlation of r = 0.44 of the entering grade point
average when compared to the Registry Exam and then r =
0.43 of the science grade point average when compared to
the Registry Exam. The correlation coefficients were
slightly less for those same grade point averages when
compared to their comprehensive final exam. The authors
interpreted their data by saying the GFA appears to be a
significant predictor of the student success on both
their comprehensive examination and the Board of Registry
Examination. Yet, they go on to say that the student's
score on the comprehensive examination did not correlate
highly with his or her success on the Board of Registry
Examination and cited a correlation coefficient of r =
c.41. It is unclear hew such an conclusion could be
derived since there is basically very little difference
in any of the correlation ceoefficients. The authors then

go on to compare the grade point averages upon graduation
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versuse the comprehensive exam and the Board of Registry
Examination and c¢btain r values equal to ©0.62 and 0.59
respectively. While this may show a higher correlation,
this data does not =seem significant because 1if the
purpose of the study is to try to produce a predictor, a
grade point average upun graduation cannct be a predictor
for program applicants. Thus to use their logic, it
appears that this research indicated just the opposite:
i.e., that hasically the grade point average overall as
well as sclence grade peoint average were not significant
predictors cof success on the Board of Registry Exam.

Another problem is the deletjon from the final data
of the 23 students who did nect complete the program. of
these 23, 10 failed scholastically; therefore, they did
not take the final comprehensive ASCP Exam. Yet all had
the required 2.5 point grade average upcon admission.
Deleticn of these 10 student would have to throw a
positive bias inteo data based only on a total population
of 17%. These 10 would have represented over 5% of the
total population studied.

In an earlier study Aldag and Martin (17) worked
with the ACT Exam as a predictor. They studied a sample
of physical therapy assistants and reported that the
composite score on the ACT was higher for graduates than
for dropouts. They found that 20% of the graduates had

ACT composite scores of 22 or above, while 20% of the
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dropocut grcup had composite scores of 15 or lower.

Aldag (18} want on to study what cnrrglatas
existed, if any, between the medical laboratory
technician ASCP Reglstry Exam, ACT scores and its
composites: age and high schocl rank. The ACT exam is
similar to the SAT and is comprised of 4 sections as well
as a composite score. The 4 sections are english,
mathematics, social science and natural science. His
results showed that the college grade point average and
the ACT natural science scores entered into the
regression eguation significantly to yield a multi-
correlation of 0.53 which predicted 28B% of the total
variance. Age did not emerge Iin the study as a
significant variable and neither did high school rank.

Kling (1%) studied the relationship between college
grade point average and the ASCP-MLT Registry Examinaticon
sceres and found a significant correlation between them.
Miller and colleagues (20}, in turn using the SAT exam,
found that the SAT wvariable sceres, age and college GPA
correlated significantly with the ASCP-MLT exan. Reid
and Feldhausen {21) found a significant correlation
between the SAT, age and the examination scores on
nursing licensure exams.

The previcus demonstrates the value of aptitude
exams as predictors of success in health programs. The

predictive ability of these measures is enhanced with the
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use of other varlables or in combination with other
variables such as age and grade point average. Blagg
et.al. {(22) went on to look at non-academic predlctors.
Their study was designed to determine whether two
personality variables, cognitive style and leadership
style, cantributed significantly to the ability to
predict clinical grade peoint average as well as ASCP
Bocard of Redlistry scores for medical technelogy students.
Their test of the perscnality variables included
Tuckman's Interperscnal Topical Inventory, the Rokeach
Dogmatism Scale, the Hidden Figures Test, and the
Leadership Behavicor Description gQuestionnaire. The
independent wvariables included:

fa) Integrative Complexity

(k) Dogmatism

fc) Field-Independence-Dependence
(d) Initiating Structure

(e} Consideration

{f) Cumulative Grade Point Average
{g) Science Grade Point Average

The dependent variables included:

fa) <Clinical Grade Point Average

fb) ASCP Board of Registry Scores
Their data showed that only two of the independent
variables were significant predictors of the ASCP Beard

of Registry Exam course. They were the cumulative grade
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point average which explained 24.48% of the variance in
the Registry scores while consideration explained an
additional 36.28% of the variables.

There were two problems with their apprecach. They
showed a strong correlaticn between the science grade
peint average and the cumulative grade point average, r =
D.88. Bazed upor this they dropped the science grade
point average from further consideration. It would have
keen important to have kept them bkboth separate and
independent to see which one correlated the highest.
They alsc gave no explanation as to why they favored the
overall grade point average over the science grade point
average. The second problem was that they made several
conclusions in data based upeon a sample population of
only 24 students. Despite these drawhacks the results
indicated that while cumulative grade point average
seemed to ke the strongest predictor of success in beth
clinical course work and the ASCP Board of Registry
examination, personality variables were also predictive
of success and, therefore, should alsc be taken into
consideration.

In an earlier paper Blagg (23) tried to determine
whether learning style variakles as well as cognitive
style were predictive of success in graduate allied
health education programs. Three c¢egnitive style

measures were used: integrated complexity, dogmatisn,
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and field-independence-dependence. Learning style
preferences were neasured by Canfield's Learning Styles
Inventory. Academic success was measured by scores on
the Master's Comprehensive Examination (MCE). Hig
resu’ts 1indicated that there was no significant
relationship between academic success and the cognitive
style variableas. However, a stepwise multiple regression
indicated that 20.44% of the wvariance on the nultiple
choice secticn of the MCE and 41.36% cof the wvariance on
the assay portion of the MCE were explained by learning
style variabkles. Thus, learning praference may indeed be
also a predictor of academic success in certain types of
allied health programs.

Thus, we can see that applicants who are borderline
academically, Dbut have the motivation, discipline and
cther non-cognitive characteristics may indeed
successfully complete a pregram. With the nationwide
drop in the applicant pecel, it may be to the advantage of
allied health programs to consider such alternatives in
their sejection process,

Tracey and Sedlecek {(24) studied the relationship
of non-cognitive wvariables to academic success among
blacks versus whites by comparing them to the S5AT scores.
They utilized geven cognitive dimensions:

fa} Positive 5&1f Concept

fb) Realistic Self appraisal
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{c) Abllity to Deal with Racism

{d) Freference for Long Term Goals over More

Immedliate Heeds

{e) Availakility of a Streng Support Perscon

{f) Successful Leadership Experience

fg)l DPemonstrated Community Service
They developed a non-cogbitive dimension test (NCQ)
conslsting of 23 items. They tested the validity of the
NCQ over four years.

Correlation coefficients for each discriminate
analyeis performed show that all eight factors assessed
by the HNCQ were predictive of GPAs fer both races,
egpecially when used in conjunction with SAT scores for
the entire four years. The authors ceoncluded that the
NCQ yielded consistent predictions over four years and
could be useful in admissions in identifying bhoth white
and minority students who are not likely to do well
academically.

Some immediate problems that became apparent with
the study centered around the sample size of the
population: approximately five times as many whites were
sampled as were blacks. The samplies were all cbtained
from one large eastern state university. Their
conclusions should then have been addressed specifically
to the jinstitution they studied and not generalized to

all systems of higher education.
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Quality point average was the main factor upon
which they defined success. No conslderation as to major
was addressed nor was inclusion of those who dropped out
for academic reasons. Oonly those who succeeded to get
through all four years were included in the study. The
main wvalue of the study proved to be that within that
institution and population studied, the NCg could provide
accurate predictions of grades for beoth bklacks and
whites. In fact, these predictors were egual to or
better than those utilized in the SAT scores alone. This
conclusion needs to be gqualified because the study was
based only upon those students admitted to the
institution:; therefore, it was based upon those who had
average cr abeove sBcores on the SAT and conseguently a
more reasonable chance for academic success anyway. A
gocd follow-up study would have been to have acguired wcQ
scores on those whose SATs were too low for admission
into that institution, This would have provided more
effective data on the wvalidity of the HNCQ exam in
contrast to the SAT.

While we have seen attempts to utilize grade point
average and sclence grade peint average to try to predict
success on the Registry Exam, Wise (25) studied the
correlation between the chemistry grade point average
upon entering a program, that weould include inorganic and

organic chemistry, and compared it with the chemistry
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score o©on the ASCP Registry Exam. She showed that a
significant positive correlation of r = 0.489 existed
between academic achievement, measured by grade point
average, and pre—-chemistry courses and achlevement on the
Chemistry Becard of Registry Exam. Thus, she concluded
that grade peoint average and pre-chemistry grades were
highly predictive of successe on the chemistry section of
the Registry Exam. Since the chemistry portion of the
Registry Exam comprises only 20% of +the entire
examination score, this study is without merit, for one
would not in any admission process utilize only the
chemistry scocres since they would predict conly 20% of
what one expects students to be able to produce.
Hospital-based medical technology programs can
accept students after three years of college or after
four years of college when they have already earned their
baccalaureate degree. The effect on the ASCP Registry
Examination scores of this extra vyear of college was
studied by Downing, et.al (26). An ANOVA of these
differences {F = 1.525) is not significant at p < .05,
therefore, indicates no statistical difference in the
average sScores bpetween the shorter and longer programs
and their effect on the ASCF Registry Exam. They then
went on to show that females in their sample performed
slightly better than males, but also concluded that this

mean difference was insignificant. What's ironic is that
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in their concluslans they claim, on the basis of their
data, the 1length of the academlic program has 1little
effect on Reqgistry scores and the data seems to
substantiate this; but they go on to say that female
medical technology graduates perform better academically
than males while their data shows that their results were
not statistically significant. One would also have to
question their unegual sample sizes: they had 116
females in the study and only 15 males. one would also
add that the sample of subjects they studied were just
those students that applied at the schools, This
retrospect study did not randomly sample population of
students or colleges; therefore, these results cannot be
generalized to other settings.

In conclusion several paperse and authors cited
significant correlations with r values of 0.4 and even
less. An article by Levine (27) who, despite having r
values of 0.54 and 0.50, interprets it as having noc
correlation at all. She correlated the preprofessional
acience and cumulative grade point averages with the
final grade point averages upon graduaticon of students in
her physical therapy program. Despite relatively high r
values as mentiocned previously, she concludes that there
were no strong predictors of performance in her physical
therapy program.

Friersaon (28) proved the positive effect that test
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taking intervention can have upon the performance of the
ASCP Board of Registry Exam utilizing 96 medical
technology students which were divided into two groups:
those receiving intervention and those that did not. The
intervention group received a set of six one~hour
intervention sessions which incorporated the teaching of
effective test taking methods as well as specific subject
matter in medical technology. The intervention group had
a mean registry examination score that was 80 points
higher than the non-intervention group. This difference
in the group mean sBscore gave an f wvalue efgual to 7.42
which was significant at the p < .001 level.

Thus we have seen several attempts at the use of
predictors in student selection, allied health, and in
medical technology programs, with major emphasis on the
academic predictors and some consideration given to those
less considered nen-cognitive variables, as well as age
and race.

H) llje ea ofessjions issic est

The [(AHPAT) was developed, according te Katzell
{29}, in order to alleviate some of the problems
encountered during the admission process by allied health
programs. Some of the problems that this test attempted
to alleviate concerned the use cof SAT and ACT exams.
These did not always accurately reflect aptitude for

students entering an upper level allied health program in
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their junior year since these tests were taken primarily
in the senior year of high scheocl. Furthermore, they
were often unavailable, especially for transfer students.
She goes on to claim that the longer the elapsed time
from the predictor to the criteria for admission, the
greater the potential for inaccuracy. While there is no
proof nor data tc substantiate this statement, it does
seem logical that those additional two years would have
an effect on a student's maturity and study skills,
therefore, an aptitude test taken at that time might
provide a better indicateor of academic success.

Ancther problem this test was designed to alleviate
is the total reliance upon the grade peint average which
Katzell claims can be inflated and thereby of no
significance when comparing it to students coming from
different academic institutions. The AUHPAT, therefore,
was designed to eliminate the effect of grade inflation
and thereby provide a more accurate indicater of a
student's aptitude, reyardless of th2 quality of their
academic institution.

The ANPAT consist of 5 areas: {1} verbal ability,
{2) gquantitative ability, (3} biclocgy, {4} chemistry, and
{5) reading comprehension. Several hundred guestions
were pre-tested on entering upper division allied health
students at 3 wmajor universities during the Fall of 1973.

Following item analysis, these guesticons were then
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selected for inclusion in the firat form of the AHPAT
which was given in 1974. During 1974-75 approximately
2,700 applicants tcok the test. The largest numbers were
applying to medlical techholeogy, physical therapy, and
physician assistant programs. By 1977 over 6,000
students were taking the test. Most of those tested were
either sophomores or juniors In college.

The reliability of any test pertains to the
consistency with which it tests. The validity of a test
is the extent to which theose results provide a valid
measure of what they are bkeing used to measure. The
reliability coefficients for the five parts of the AHPAT
obtained by the use of the Kuder-Richardson Formula 29,
ranged from 0.%1 to 0.83, thereby showing satisfactory
levels of g¢onsistency. The wvalidity of the AHPAT was
determined by continued folliow-up on programs that used
it and by analyzing information on their students.
Multiple c¢orrelations ranged between ©¢.84 and 0.31
between AHPAT scores and the grade point average at 15
colleges for students who entered in 1975, In all
instances the multiple correlations were significant
beyond the 0.01 level (thus, showing some validity of the
AHPAT in regards to 1its comparison to grade point
average) . The author goes on teo point out though that
where the correlation between pre-grade point average and

allied health point average exceed 0.80 the AHPAT will
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not make a signhificant improvement in the accuracy of the
prediction. However, in theocee programs, and there were
elight overall, where correlation betweaen the GPA and
allied health GPA was 0.6 or less, the addition of the
AHPAT made a distinct impact on the predicticn of
academic success. It was interesting to note that
medical technoleogy was included in this group.

One interesting aspect of this paper was the
follow-up of students who were dropped from programs for
academic reasons. Taking the three Jlargest specialties
which included medical technoloagy, physical therapy, and
physicians assistant, the mean AHPAT scores of those who
were dropped for academic reasons were significantly
lower than those of students who remained in the
programs. While it would have been useful ta have a
regression eguation involving the wvariables studied
included, overall the paper made a strong case for the
uge of the AHEAT or at least as a logical alternative to
some of the other predictors.

Schimpfhauser and Broski (30) provided data that
segmed to negate the influence of the AHPAT as a
predictor of academic success when compared with other
predictors. They investigated the relative strengths and
predictive relationship between three cognitive measures.
These were the five ACT subscores, the preprofessional

grade point average and the five subscores of the AHPAT,
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using as their dependent variable the first year grade
point average of students in an upper division health
program. The students sampled were divided into
subgroups that included all allied health admissions,
occupational therapy admissions, physical therapy
admissicns, and another subgroup they <alled smaller
divisions combined. This division consisted of nine
departnents which included medical technology.
They stated the predictors, should be {(a) reliable,
{b) valid, (c} acceptable, which concerns itself with the
administrative practicality of using the measure, and
finally (d) timely, which implies that the measures are
comparable among the applicants due to the administration
at a common reference point in an applicant's career.
They then stated that student grades from different
programs posed problems and that standardized tests
scores, which are often used, may be unavailable cr out
of data. This iz especially true of transfer students.
Utilizing a total sample size of 205 students, they
uszed the results of the experimental edition of the AHPAT
which was administered in September, 1973. Their results
showed that when ACT scores were avallable, the
preprofessional grade point average and ACT subtest were
stronger predictors than were the AHPAT tests in all
cases but oaone. The ohe excepticn was the physical

therapy program Wwhere the ACT score was a stronger
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pradictor than the pre-~-GPA. Overall preprofessional
grade point average appeared tc the beat single predictor
when ACT s8cores were not included. of particular
interest was the fact that the AHPAT biology subtest was
a significant contributor in all but three of the eight
equations generated. Overall it agppeared that ACT
subtest scores were more affective as single predictors
than the AHPAT subscore in all of the remaining greoupings
with the exception of the division that included medical
technology. In that division while the preprofessional
GPA was the most significant predicter the AHPAT biology
alsc contributed significantly.

It is Qdifficult from this data toc make any type of
conclusions concerning medical techneology since it was
combined with nine other divisiona. This may argue well
for a divislion specific regression equation. ©f all the
variables studied, there was not one that contributed
significantly te all the division groupings. The AHPAT
subtest that appeared as a significant predictor most
fregquently was biclogy. However, when the ACT scores
were not available, the strongest AHPAT test reflected by
a partial r = .44 was the verbal score.

The other problem with the paper was their choice
of a dependent wvariable. The first year grade point
average in allied health programs is dependent upon many

factors., Students 1in different programs will have
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different courses and teachers and are in such courses
over a long span and thus subject to many other
influences that can affect their success. I feel these
external influences should preclude the use of this as a
dependent variable.

Their implications for future research were of
interest. They stressed the importance of non-academic
factors as part of the selection process, including
personality variables. They also suggested longitudinal
studijes should be undertaken which utilize larger sample
and follow-up procedures and that research should be

based upon measures of success gother than academic

performance fi.e. certification, or licensure
examinatiocna, professional practice, and technical
proficiency).

Thus, as early as 1376 the idea of a dependent
variable based upon a certification examination was
expressed. It was upon such a dependent variable, that
of the ASCP Reglistry Exam, that this study was based.
This test is given twice a year pationally, and a pass
rate sBcore i3 based upon a naticnal average. This
provided a far more consistent dependent variable than
some of the previcus ones that were discussed. This, 1in
turn, would provide a stronger bkasis upon which to make
conclusions about various predictors.

The use of AHPAT test at Qhic State University was
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dropped when the same authors in a fellow-up publication
{31) in 1977 proved its low predictive abllity. Here the
purpose of their study was directly to determine the
relative strength of AHPAT in predicting first year
grades in upper divisicens of selected allied health BS
programs at Ohioc State University. The same 11
predictors variables were employed as those utilized in
the previous paper. They included the five subtest
scores of the ACT, the five subscores of the AHPAT, and
the preproefessional grade pcocint average. The student
subgroups this time were the {(a) physical therapy, (b)
occupational therapy, (c) medical dietetics and (d) all
total admissions to the allied health schools,. They
utiliized data from the AHPAT exam given in 1973, 74, and
75, giving them a total of 435 complete student records
to use in their study. This time in the physical therapy
program, the ACT math subscore proved to bhe a better
predictor than the preprofessional grade point average.
In the occupational therapy and medical dietetics
programs only the preprofessional grade peoint average was
a significant predictor of academic success. The
combined data from all undergraduate health programs
showed that the preprofessicnal grade pcint average was
again the strongest predictor variable followed by ACT
math and AHPAT verbal respectively. The preprofessional

grade point average accounted for appreoximately 23% of
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the wvariance in predicting first year allied health
grades. The ACT math subscore explained only 3% and
AHPAT verkal acpounted feor conly 1% of the variance.

Pased upon this data their schocl discontinued the
use of the AHPAT examination as an admission requirement.
1t is because of the wide influence of tais study that
such a small percentage of allied health and medical
technology scheols today use the AHPAT. This present
study provided a new consideration of this aptitude exam:
one that wutilized a more reliable and consistent

dependent variable, that of the ASCP Reglistry exam,



CHAPTER 3
METHQDOLOGY

A) Population and the Sample

Data were retrieved from the admissions records of
the Medical I'echnology Program at 0ld Dominion University
dating back to 1980 when the use of the AHPAT was first
instituted. This provided a sample size of 129
individuals containing the complete data necessary for
this study.

Data were sarted into the variables being tested as

predictors of success on the ASCP exam, This included
such wvariables as: age, sex, previous college or
laboratory training, ethnic background, overall and

sclence grade point average, and results of AHPAT and

ASCP scores.

B) Procedures
1. Data gathering methods: Data from the records
were transferred to worksheets, randomly

assigned a number to insure confidentiality,
and entered into the computer frem these
sheets.

2. Interventions - This was a descriptive study
and included no interventions.

3. Ethical Safeguards - This issue was previously

addressed in Section I, Part H.

55
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C) Instxumentation

13 Description -

The AHPAT was the instrument studied as to its
predictive ability regarding success cn the ASCP exam in
comparison to the widely used overall GPA and acience
GPA. The following five areas are tested by the AHPAT.

Verba b ty: Vocabulary strength, indlcative cf

general abhillty to handle collegiate studles.

Quantitative Ability: Abjlity to wunderstand and

apply dgquantitative concepts and relationships:

along with wverbal ability, indicative of general
academic aptitude.

Biology: Principles and concepts in basic biology

with major emphasis on human biolcgy.

Chemjstry: Problems and principles in elementary

inorganic and organic ccllege chemistry.

Readjng Comprehensiop: Ability to read and

understand written materials of college textbook

style; reading passages and guestions are primarily
science-oriented.

The five scores are reported in terms of
percentiles which compare the applicant's performance
with that of entering students who have been admitted to
upper division allied health programs throughout the
couhtry. The percentiles indicate the percent of

entering students whose scores were equaled or exceeded
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by those of the applicant in each of the measured areas.
Thus, for example, if the number 2315 appears above "“VA",
it means that in the verbal ability section of the AHPAT,
the applicant gave the correct answers to more guestions
than diad 1315 percent of admitted upper divislen allied
health students, and &% percent gave more correct answers
than did the applicant.

The purpose of the AHFAT is te help predict success
in wupper division allied health programs to assist
admissions officers in their complex task o©of selecting
students. It provides a common yardstick that permits
comparison of the educational preparation of the
applicants <¢oming from a wvariety of backgrounds,
including warious Jlower division instituticons whose
grading standards may be unknown.

The information provided by the AHPAT Test Report
can and should raise as many gquestions as it answers. At
the very least, the AHPAT makes it possible to see how an
applicant compares with peer groups on a standard
measure, rather than attempting to egquate grade
transcripts from varying schools and coclleges.

2) Reliabhility Evidence -

Reliability coefficlients for the five parts of
AHPAT, obtained by the use of the Kuder--Richardson
formula 20, ranged from 0.9%1 to 0.83, showing

satisfactory levels of consistency.



3) Validity Evidence -

The Psycheological Testing Ceorporation reported in
1975 multiple correlations ranglng between 0.84 and 0©.31
when comparing AHPAT scores and grade point averages in
the first year of different upper divisicn majors at 15
colleges. In every instance, the multiple correlations
involving the AHPAT were slgnificantly well beyond the
0.01 level, documenting substantial validity.
D} Researc es j

Data for the study were retrieved from admissions
records on applicants admitted inte the Medical

Technology Program at 0Id Dominion University from 1980

to the present. Data on the graduates' scores o©on the
ASCP were also on record. The total sample population
was 129.

Instrumentation included the standardized Allied
Health Professions Admissions Test administered by the
pPeychological Testing Corperatien and the Board of
Kegistry Exam administered by the American Society of
Clinical Patholegists. Grade point averages and personal
data were transferred from data sheets that were
generated at the time of admissions. ASCP scores of all
MLT students, whose results might prove higher due to
sensitization from taking a similar exam, were compared
with all non-MLT scores to see if there was a significant

difference, 1f the MLT scores had proved to be
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significantly higher, then these students would have been
excluded from the study. A vyear by year evaluation of
the AHPAT scores was compared to test the widely held
belief that there has been a drop in the quality of the
applicant pool in students applying to medical technology
programs nationally.

c e ions -
ovV/GPA  5/GPA AHPAT ¥A MA BI ¢H RBC ASCP
ovV/GPA -
S/GPA -
AHPAT -
WA -
MA -
BI -
CH -
RC -
ASCPF -
*Run above: Male vs Female
Age Groups
College Background (4 yr. vs Community
College)
Bs degree vs no degree

Ethnic Background (W, B, O, H)
MLT vs non-MLT

E) Specjific Null Hypotheses
i. The review of literature (310) showed there was

no significant relationship between the scores
on the AHPAT exam and the third year grade

point average of students in physical therapy,
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occupational therapy, and allied health which
inciuded medical technology and nine other
health programs. Since medical technology was
not studied as a separate program, nor was it
compared with success of 1its ASCP Registry
Exam scores, thie study tested the null
hypothesis:

"There are noe significant and positive

relaticonships between the AHPAT in the

tested population and their scores on the

ASCP exam.™
Since the population included students already
certified as Medical Laboratory Technicians
{(M.L.T. ASCP), the guestion as to whether
these students in our population would bkias
our dependent variable in a positive way, was
investigated. These students take an exam
similar in content and type, but not level, as
the M.T. (ASCP). This was 1nvestigated by the
specific null hypothesis:

“Previous laboratory training does not

significantly affect ASCP test results”
Since the overall grade point average and
science grade point are coverwhelming the most
commonly accepted criteria for admissicons teo

programs in medical technology, due to their
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predictive ability for success in =such
programs, the AHPAT and was compared to them,
and teated the null hypecthesis:

"The AHPAT dces not predict success on

the ASCP exam, as does the overall GPA

and the Science GFA."
Since applicants to 3rd vyear programs in
medical technology have widely different
backgrounds in relation to age, previcus
college experience and type, previous
laboratery training, and ethnic background,
with sScme already 1in possession of their
baccalaureate degrees, the influence of these
variakbles on the predictive ability of +the

AHPAT was studied in testing the specific null

hypothesis:
"Yariables such as seXx, age, ethnic
background, laboratory training, and

college experience do not significantly
influence the predictive ability of the
AHPAT. "
The nationally accepted hypothesis that there
has been a dramatic decline in the quality of
the applicant pocl into medical technoclogy
programs since 1983 has hever bsaen proven nor

challanged by actual data. Osing the AHPAT
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scorese of applicants to the o0ld Dominien
University's Medical Technclogy Program, since
1981, thila belief was tesated by generating the
following null hypethesis:

"There has heen no significant decline in
the guallty of +the applicant pool for
medlical technoleogy programs during the
past 5 years as measured by the AHPAT
scores."
There is a also an accepted belief that males
do better on the AHPAT and the ASCP. This
belief has never been proven nor c¢hallenged by
actual data. This study contrasted the AHPAT,
ASCP as well as SG ad OG in males and females,
in generating the following null hypothesis:
"There is no asignificant difference in
the scores on the AHPAT, ASCP, and the 56
and 0OG averages between males and females
in the population studied.™
No one has ever defined the lowest numerical
value o©on the 0G, S5G, or AHPAT cobhtained that
would still predict a student's passing the
ASCP exan, In other words, there is ne
statistical raticnale for the commonly
accepted 2.5 grade point average and science

grade point average reguired by nearly all
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achools of medical technolocgy nationwide.
There is even less known about the AHPAT exam
in relation to the minimum passing score that
would insure success cn the ASCP exam. This
study tested the fellowing null hypothesis:
"There is no significant difference in
the AHMPAT, ASCPE, S5G and 05 in those
passing or failing the ASCP exam on the
first attempt in the population studied.™
A. Although 1limited by sample size, the study
investigated if any significant differences
existed in the scores on the AHPAT, ASCP, SG
and 0G amonyg the five races included in the
sample population. This tested the sapecific
null hypothesis:
"There is no significant difference in
the AHPAT, ASCP, 5G and 05 among the five
races of applicants in the population
studied. "
F} Statistigal Analysis Technigue
The hypotheses were tested wusing the multiple
regression analysis, entering the variables in a stepwise
fashicn as well as Analysis of Variance ({ANOVA;. The
SPS5, statistical package was utilized.
3) Summa thodeolo

Records on 125% applicants to the Medical Technology
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Pragram at 0Old Dominlon University from 1980 to the
present were utillzed. Data were categorized by age,
sex, ethnic background, previous lab and college
experience, overall GPA, Science GFA, AHPAT and ASCP test
scores. Specific hypotheses were tested using Analysis
of Variance (ANOVA) and step-wise multiple regression
analysis to determine the best predictors of success an
the ASCP exam {(dependent wvariable). The effects of other
variables such as ayge, seX, etgc, were also included.

The Statistical Package for the Social Science
{SPS5,), Program Multiple Regression {32) was used. This
program computes a multiple regression equaticn in a
stepwise manner, that is, at each step one predictor
variable is added to the regression eguation. The
variable selected is the one which will remove a maximum
amocunt of residual wvariability from the dependent or
criterion wvariable. Eguivalently, it is the independent
variable having the highest partial correlation with the
dependent wvariable. The minimum level of significance
for including a predictor variable was set at the 0.5
level.

The stepwise regression procedure selects cut these
variableas in the order of their contribution to
predicting the dependent wvariakle and provides an index
of multiple correlation (R} to show thelir additive

effect, The =guare of these coefficients indicates the
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extent to which the wvarlance 1n the dependent varijiable
can be accounted for by a nhumber of predictor variahles
when optimally weighted. In other words, a multiple
correlation of .60 can be interpreted as the ndex for
the combination of predictor variables which accounts for
36% of the wvariance or contribution these wvariables had
in effectively predicting the dependent variable (i.e.,
ASCP srores).

The r, or partial r, is the resulting indiwvidual
correlation that a specific predictor wvariable alone has
with the dependent variable after the effects of previocus
variables are removed, This correlation coefficient
generally decreases with each additional predictor since
the more highly correlated variables are again, in a
stepwise fashion, removed from the total number of

variables for inclusion in the egquation.



CHAPTER 4
GNALYSIS OF RESULTS

The purpose of this study was to evaluate the
predictive ahility cof the AHPAT Exam to success ol the
ASCP Board of Registry Exam for Medical Technology
students after admissicn to the junicr and senior year
program at 0ld Dominion University. A comparison of the
AHPAT to the two most widely used admission criteria,
overall grade point average and science grade point
average, was also examined as to success on the ASCP
exam. Finally, a study was made to test the widely held
belief that the gquality of applicants to Medical
Technology Programs has dramatically decreased over the
past 5 years nationwide.

This chapter is divided into five sectionsg:
A, Sample Source and Characteristics;

Demaographics of Sample Population;

C. Validation for Use of Parametric Statistics;
D. Qualification of the Sample Population;
1) Applicants from four year institutions vs

community colleges

2) MLT wvs non-MLT
. Discussiocn of the research questions.
a) s gurce angd ¢ 1stics

Data was retrived from records of students who

graduated from the Medical Techhneology Program at 0ld

&b
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Dominion University from 1980 to 1946. The AHPAT was
required of all applicants for admission to the junior
year program in 1978, Thus data on graduates prior to
1980 would not include scores of the AHPAT which would be
necessary to this study. This produced a sampling frame
of 12%.

Student records were randomly assigned numbers,
entered into a computer data base, and sorted by
variables upan admission as to sex, age, institutional
background, previous lab training as an MLT, race,
whether they already possessed a baccalaureate degree,
their overall (0G) and science grade (5G) point average,
and the results of their AHPAT and ASCP scores. The
variable code liat is included in Appendix A.

B) Demographics of Sample Population

The sample population of 129 consisted of 107
females (83.0%) and 22 males (17.0%}. This included 15
{11.6%) that were MLT certified and 114 (88.4%) that had
no previaus laberatory training. o©f the tetal population
only 11 (8.5%) possessed a baccalaureate degree upon
application, while 118 (51.5%) did not. Hinety =six
{74.4%) of the applicants applied {from four vyear
institutions, including ©0ld Dominion University, while
only 33 (25.6%) applied from a two year community
college. Their ages ranged from 1% to 41, with a mean

age of 22.B. The largest age group represented was 20,
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which comprised 46 individuals (35.7%) of the entlre
sample population. The sample population included 105
whites (81.4%), 10 blacks (7.8%), 9 orientals (7.0%), 4
hispanice (3.1%) and 1 student from the mid-east {(0.8%).
The largest number, 81, were May graduates (62.8%}, 39
were December graduates {30.2%) and only 9 August
graduates (7.0%). The largest graduating academic vear
was 1986, which included 23 {17.8%) and the smallest was
in 19823 which totalled 14 (10.9%). The average size of a
graduating class for the 1280-86 time periocd was 18.4.
Of the 129 subjects graduated, 113 passsed the ASCP exam
{B7.6%) 1in their first attempt, while 18 failed it
{(12.4%). These data are summarized in Appendix B.

A cross-tabulation of race by sex of the sample
population (Table 1) demcnstrated that of the 105 white
students (81.4%)}, BB were female {68.2%) and 17 were male
(13.2%). The 10 black students (7.8%) were comprised of
7 females (5.4%) and 3 males (2.3%). 0©Of the 9 orlentals
{7.0%), B were females {(£.2%) and only 1 was male (0.8%).
The population 4 hispanics {(3.1%), included 3 females
{2.3%) and 1 male (0.8%). There was only 1 male student
from the mid-east (0.8%}) and no females.

& cross—tabulaticn of race by whether an applicant
had a degree cor not upon admission {Table 2), showed 11
applicants with degrees (8.5%), 10 were white students

{(7.8%), and 1 was oriental (0.8%). Of these, 10 were
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female (7.8%} and 1 was male {(0.8%), (Table 3).

A cross-tabulation ©f race by sex for these 113
graduates that passed the ASCPF Board of Registry Exan
{Table 4) in their intitial attempt revealed that of the
94 white graduates (83.2%), 78 were female [69.0%) and 16
were male (14.2%). The 8 black students (7.1%) that
rassed consisted of & females (5.3%) and 2 males (1.8B%).
0f the 2 hispanic students that passed (1.8%), 1 was
female {3.9%) and 1 was male [(0.9%). The only mid-east
student in the study passed and was female ({0.9%).
Overall 92 females (B2.3%)} passed and 20 males (17.7%}.

A cross-tabulation o©of race by sex of those 16
students who failed the ASCP Board of Registry Exam on
their initial attempt (Table 5) revealed 11 white
students (68.8%) failed of which 10 were female (62.5%)
and 1 was male {&6.3%); of the 2 black students (12.5%),
there was cne female (6.3%) and ohne male [(6.3%). The
only oriental student failing was female (6.3%), and ktoth
hispanic students (12.3%) were female. Overall, of 16
students that failed, 14 were faemale (87.5%) and 2 were
male {(12.5%).

C) est e A cabil ] cf Parametrjc Statistjcs

In order to determine the applicability of using
parametric statistics on the data, a determination of
normal distribution was obtained by dividing the skewness

by the standard error of the skew, ocbtained from the
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freguency distribution of all varliables. 1If a value less
than 2.%58 was obtained, then the varlable was considered
to project a normal distribution. The results of the
frequency distribution on this test for skewness are
presented in Tabkle 6. All grade point averages, the
RBHPAT and itz subscores, as well as the ASCP, the
dependent variable, were normally distributed. Thus the

case for utilizing parametric statistics was validated.

D} valificat] of the Sa e Populatio
1) Community college wvs four vyear institution
transfers.

The means of the overall grade point averages and science
grade point averages from applicants coming from four
year institutions and community colleges showed little
differences, (M = 3.103 and M = 3.109, and M = 3.047 and
M = 2.985) respectively. A test for the significance of
those differences was determined by dividing the
difference o©of means of the overall grade point average
from both types of schools and the difference of the
means of the science grade point averages by the average
standard errcr of the means of both sub-groups. Since
the results were less than F = 1.96, the difference was
not found to bhe significant at the p>.05 level {Table
7).

Since there was nec significant statistical difference in

their means, all data from applicants from community
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celleges (n=33) and four year Institutions (p=96) were
combined in order to lncrease our sample populaticon to
129, The collapsed data of the overall grade point
averages of the community college students and those from
four year institutions generated a new wvariable, the
overall grade point average (CG). The cecllapsed data of
their science grade point averages generated the new
variable, the science grade point average ([S5G}.

2] MLT wvs Non-MLT

Of the 12% in our total sample population, 1% were
formally trained and certified as Medical Labkoratory
Technicians (MLT's). These individuals, after a two year
training program, take a certification exam (MLT-ASCP)
similiar in content, but not level, as the MT graduates
take. In cocrder to include these 1% into ocur data group
it was necessary to rule out the possibility that this
test taking experience would positively bias our
dependent variable, the ASCP exam.

Means on all numeric wvariables were compared and
that data is summarized in Table 8. The means of the MLT
[(D=15)} vs nonh-MLT's on the ASCP exam (n=114) wWere 151.2
vs 142.5 respectively. This almost nine point difference
proved not to be significantly different {F (1,127) =
2.53, p>.05].

Since the higher ASCP scores for the MLT's was not

statistically significant to warrant their deletion from
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the study, they are included as part of the sample
population {n=129) since they would not bias the
dependent varjiable (ASCP) in a significant manner.

While the previous higher ASCP scores oh the part
of the MLT subjects may be attributed to their previous
lab training and certification exam taking experience,
the data alsc showed that, as a group, their AHPAT scores
upon admission were higher (331 wvs 311&). wWhile this
could have represented a more gualified student overall,
this 15 peoint difference alsc did not prove to be
statistically significant [F {1,127} = 0.2%9, p>.05].

The MLT students had science grade pcint averages

that were slightly lower than the non-MLT =students

(M=2.96 vs M=31.04) respectively. This difference was
alsc found not te be significant [F, (:1,127) - 0.2,
p>.0%5],

The MLT students also had overall grade point
averages that were slightiy lower than the non-MLT
students (M=3.03 vs M=3.11) respectively. This
difference was alsoc found not to be significant [F
{1,127) = 0.47, D>.05].

"he results of these data are summarized in Table
= I
E) Discussion of Research Questions

This section states the research guestion and its

respective results.
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1. Previocus laboratory training does not significantly
affect ASCP results.

A analysis of wvariance (ANOVA) was run on all
numerical means for the MLT {p=15%) and non-MLT (pn=114)
applicants. The critical mean, that of our dependent
variable the ASCP exam, did show a nine point difference.
This difference, M=151.2 vs M=142.5 respectively, proved
not to be significantly different ([F (1,127) = 2.%3,
p>.05%]. This allowed us to include the MLT graduates
into cur sample population.

We, therefore, accept the pull hypothesis in
stating that previous lab training does not significantly
affect ASCP results.

2. There is ne significant positive relationship
between the AHPAT in the tested population and
their scores on the ASCP exam.

Using stepwise regression analyeis on all numerical
variabkles versus the dependent variable ASCP, the AHPAT
was the first varlable to enter [F (1,12B) = 47.33, p <
0.0001} and explained 27.3 percent of the variance (r2 =
G.2730). We, therefore, reject the null hypothesis {Hg)
in stating that the the AHPAT is the best numerical
predictor of success on the ASCP Registry Exam in our
study.

3. The AHPAT is not as significant a predictor of the

ASCP exam as are the owverall GPA and the Science
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GPA.

Using stepwise regression analysis, all numerical
variables were run by the independent variable, ASCP.
These variables included, SG, 0G, AHPAT, VA, BIO, CHEM,
RC, QA, and age. The firet wvariable to enter was the
AHPAT and explained 27.3 percent of the variance (r2 =
0.2730). The second variable to enter was the SG which
explained an additional 14 percent of the total variance.
Combined, the two variables explained 41 percent of the
total wvariance [r2=n.4ﬂBB.] NHo other wvariaple met the
0.0500 significance level for entry intc the mocdel. We,
therefore, reject the null hypethesis (He) in stating
that the AHPAT proved to he a better predictor than the
56, while 0G did not add to the regression equaticon at
all. Since both the AHPAT and the SG proved to be such
streng predictors, the AHPAT cannct be used in place of
the SG as hoped. These data are summarized in Table 10.
4. Predictors of the ASCP exam deoc not differ by sex,

previous college degree, or ethnic background.

Stepwise regression analysis was run using 8
numerical variables (86, 0G, AHPAT, VA, BIO, CHEM, RC,
and @A) versus the dependent variable ASCP, while
controlling for race. For the white population (n=105)
in the sample (Bl1.4%), the AHPAT entered first and
explained nearly 32 percent of the variance ({(r? =

0.3179), with the &6 adding second and accounting for an
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additional 10.0 percent of the variance (r< = D.4246)
with no cother variables meeting the 0,0500 significance
level feor entry inte the equation.

These data correlated well when compared ta these
variables on the total pepulation (N=129) which gave a
similar result (r2 = 0.4088), and also entered intec the
equaticn in the same order [r2 = 0.2730 and 0.40BR).
These data are summarized in Table 11.

While regression analysis was run on the remaining
four ethnic groups, the peopulation sizes of each were tco
emall for the number of wvariables Black ({(n=20) (7.8%),
Ooriental (p=9) (7.0%), Hispanic ({(p=4) ({3.1%), Mid-East
fn=1) {(0.8%} to lend any meaningful results.

Stepwise regression analysis was next run using the
8 numerical variables {5G, &G, AEPAT, VA, Bl0O, CHEM, RC,
and Q&) versus the dependent wvariable ASCP while
contrelling for sex. For the female population (p=107)
in the sample (83.0%), the 5G entered first and explained
27.4 percent of the wariance r:r2 = 0.2739)], with the
BHPAT entering second and accounting for an additional
11.6 percent of the variance (r< = 0.3898), with no
other variables meeting the 0.0500 significance level for
entry into the equation.

These data, despite the reversed entry into the
eguation, still correlated well when compared to these

variables on the total population (N=129) whose r<
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equaled 0.4246. These data are summarized in Table 12.
While regression analysis was run on the male population
{n=22), the sample size (17.0%) was too small to derive
any meaningful results.

Stepwise regressicon analysis was next run using the
eight numerical wvariables (SG, ©OG, AHPAT, VA, EIO, CHEM,
RC and QA) wversus the dependent variable ASCP, while
controlling for degreed versus non-degreed individuals
uponh admission. For the non-degreed individuals (n=118)
in the sample (91.5%) the AHPAT entered first and
explained nearly 29 percent of the variance
{r2 = 0.2827), with the 5G adding next and accounting for
an additiocnal 14.0 percent of the variance {r? = 0.4250)
with no other variables meeting the 0.0500 significance
level for entry inte the eguation.

These data correlated well when compared to these
variables con the teotal populaticn (p=129) which gave a
similar result (r2 = 0.4088), and also entered the
equaticn in the same order (r2 = 0.2730 and 0.4088).
These data are summarized in Tabkle 12.

While regressicon analysis was run on the applicants
who already had baccalaurate degrees in=11) upon
admission, the sample size (8.5%) was too small to derive
any meaningtul results. We, therefcre, accept the null
hypothesis (Ho) in stating that the predictors of success

on the ASCP Registry Exam do not differ for individuals



17
who are white, female and possessed no baccalaureate
degree upcon admission.

5. There has been no significant decline in the
gquality of the appllicant pcool in the 014 Dominion
University Medical Technology Program during the
past 7 vyears as measured by the AHPAT exam upon
entrance.

Since regression analysie showed the wvariables
AHPAT and SG to be the best predictors of ASCP scores, r<
= 0.3179 and rZ = 0.4246, respectively the means of each
of these variables along with 0OG were compared by the
nominal categories, (BS, sex, race, vyear and month of
graduation, and pass/fail status} with results summarized
in Table 14.

The data on the means of the AMAHPAT scores upoan
entry into the program Were later tested for
significance. It was proved that there was no
significance difference [F (1,128) = 0.65%, p».05} in the
mean scores on the AHPAT exam for those entering from
1980 to 1986, which spans the entire scope of this study.
Duncan groupings showed no significant difference in any
of the years spanhing this study. These data are
summarized in Table 15.

We, therefore, accept the null hypothesis (Ho) in
stating that there has been no significant decline in the

gquality of the applicant pool in the 01d Dominion
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University Medical Technology Program during the past 7
years as measured by the AHPAT upon entranhce.

Analysis of Variance (AHOVA} was also run on the
ASCP scores by year. These scores did prove to be
significantly different, (F (1,12B) = 1.93 p<.00131].
Duncan groupings showed sBignificant differences in all
years spanning the scope of this study (1980-86}. There
seemed to be a gradual decline, with the excepticn of
1984, since 1983. These results are summarized in Table
16.

An analysis of wvarlance was also run on the
significance of the means of SG by vyear of graduation.
The S5G averages did prove to be significantly different
{E {(l,123) = 2.21, p> .05] Duncan groupings showed no
significance difference in the years 1982, 1985, and 1986
and a gradual decline in SG averages since 19B1. These
data are summarized in Table 17.

An analysis of variance was run on the means of the
OG versus year of graduation. The QG averages did prove
to be significantly different [E (1,128) = 2.65,
p<.01%1], for all the years spanning the scope of this
study. A gradual decline in 0G begins in 139BS5. These
data are summarized in Table 18,

6. There is no significant difference in scores on the

AHPAT, ASCP, 5G and OG between males and females in

the population studied.
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The mean score of males on the AHPAT (M=3129.9)
versus females (M=315.4} was compared, and 14.5 point
difference proved not to be statistically significant (F
(1,128 = 0,38, p>.05].

The mean score for males con the ASCF (M=146.8} and
females (M=142.8) was also compared. This 4 point
difference proved not to ke statistically significant {F
(1,128) = 0.73, p>.05],

The mean average for males con their 5G was M=1.08
versus M=1.02 for females. This difference oaof 0.06
proved not to be significant [F (1,128) = 0.26, p>.05].

The mean average for the males on their 06 was
M=3.12 wversus M=3.10 for females. This 0.02 difference
also proved not to be statistically significant [F (1,28)
= 0.02, p».051].

Duncan greupings showed no significant difference
between males and females on any of the variables. We,
therefore, accept the null hypothesis (Ho) in stating
that there is no significant difference in the scores on
the AHPAT and ASCP and the SG and 0G averages between
males and females included in this study. These data are
summarized in Takble 19.

7. There is no significant difference in the AHPAT,

ASCP, SG and 0OG in those passing or failing the

ASCP exam on first attempt in the population

studied.
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The mean AHPAT acore of those passing the ASCP on
first attempt was M=329, while those failing was M=239.6.
Analysis of variance (ANOVA) on the means proved that
this B9.4 point difference to be statistically
significant [F (1,128} = 12.33, p<.00086].

The mean score on the ASCP feor those passing was
M=148.21 while for those failing was M=110.1. This 3B
point difference was significantly different [F (1,128) =
81.91, p<.0001].

The mean 5G average for those passing the ASCP was

M=3.07, while these failing averaged M=2.70. This
difference of 0.37 proved significant [F {1,128) = 7.7%9,
p<.0061].

The mean 0OG average for those passing the ASCP was

M=3.14, while those falling averaged M=2.81. This
difference of 0.33 was siqgnificant [(F (1,128) = 8.77,
p<.0037].

Duncan groupings showed significant difference
between all variables among those passing and failing the
ASCP upon first attempt. We, therefore, reject the null
hypothesis (Ho} in stating that there is a significant
difference in scores on the AHPAT and ASCP and in SG and
0G averages between those passing and failing the ASCP
exam upon first attempt. These data are summarized 1in
Table 20.

B. There is no significant difference in the AHRPAT,
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ASCP, SG and 0G among the 5 races of applicants in
the populatlon studled.
The mean AHPAT =scores for the 5 races included in
this study were run by analysis of variance {(AHOVA). The
differences proved not to be significant [F (1,128) =

2.32, p».0D5]. ASCP scores did prove to be significant [F

{1,128) = 2.71, p<.0332]. 5G averages proved hot to be
significantly different [(F {(1,128) = 0.57, p».05), as did
the oG average [F (1,128) = 0.76, p=>.05]. Duncan

groupings showed no significant difference batween any of
the races on the four wvarijiables run. Concerning the
statistically significant ANOVA differences in the ASCP
scores by race and the statistically nonsignificant
differences based upon the Duncan groupings, this
phenomona is possibly a spurious relaticnship resulting
from disproportionate group sample sizes and the
statistical manipulation of missing values.

We, therefore, accept the null hypeothesis (Ho) in
stating that there is nho significant difference by race
in their scores on the AHPAT, ASCP, and their 5G and 0G
averages. These data are summarized in Tables 21,22,23,

and 24.



CHAPTER 5

SUMMARY

The following discussion presents a summary and
recommendations for the study. This Chapter is divided
into four ©parts: Summary, Interpretation and
Implications, Conclusions, and Reccmmendations.
Introduction

The purpose of the study was to compare the
predictive ability of the Allied Health Professions
admissions Test (AHBPAT) against the overall grade point
average (0G) and the science grade point average (5G) as
a predictor of success on the ASCP Registry Exam. The
study was designed to wvalidate the use of the AHPAT as a
criteria for admissions in the upper division Medical
Technology Program at 0ld Dominicn University in the hope
of decreasing the program's ftotal dependence upon the
latter two criteria (SG and 0G). They are, at best,
difficult to evaluate with transfer students coming from
four year institutions as well as the community colleges.
The AHPAT was designed to act as an equalizer in
providing a more recent and reliable measure of
background in the areas of guantitative ability (QA},
biclogy (BIO), chemistry (CHEM), verbal ability (VA), and
reading comprehensicn (RC) . In addition, this
investigation studied the effects of sex, ethnic

background, previcus lab training, whether an individual

az
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already had a baccalaureate degree upon the AHPAT, SG and
0G. The attempt was to see if admission criteria should
be interpreted in terms of these varlables. Finally, a
correlation of the AHPAT, ASCP, 5C and OG was made with
those passing or failing the ASCP exam on their first
attempt. Thie in turn would give some minimum criteria
upon which to Jjudge these measures. The folleowing
specific research gquestions were generated from this
purpose:
1. Da individuals that have had previous
laboratory training as medical technicians
{MLLT) achieve significantly higher scores on
the ASCP Registry Exam?
2. Do scores on the AHPAT correlate with scores
on the ASCP Exam?
3. Is the AHPAT as good a predictor of the ASCP
Exam as are the averall gsrade point average
and science grade point averages?
4. Is this predictive ability influenced to any

extent by the sex of the individual, their

ethnic background, or previocus cocllege
experience?
5. Has there been a significant decline in the

guality of the applicants in the ODU Medical
Technaology Program during the past seven years

as nmeasured by the AHPAT? Is this trend



a4
similar to what other programs are <lalming
nationally since 19837

6. Do males and females differ significantly in
their scares on the AHPAT, SG, OG, and ASCP?

7. Is there a significant difference in the
acores of the AHPAT, ASCP, 545, and OG on those
individuals passing or failing the ASCP Exam
oh their first attempt?

B. Is there a significant difference in the
AHPAT, ASCP, 5G, and OG according to the race
of the applicants?

The sample for the study was 129 graduates from the
Medical Technology Program at 0ld Doeminion Univeraity,
spanning the years 1980 through 1386. The records were
randomly entered intco a data base that included the
individuals sex, age, whether or not they already had a
BS degree, their ethnic background, whether they were MLT
trained or not, and whether they transferred from a four
year institution or a community college. In addition,
their science grade point averages (5G) and overall grade
point averages (0G) upon entrance were recorded as well
as their AHPAT scores and subscores. Finally, their
first attempt at the ASCP Exam scores were entered with
rotation being made as to whether eor not they had passed
or failed.

Freguency distributions were run onh all variables
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and then the data were tested toc determine the
applicability of using parametric statistics. A
determination of normal distribution validated the use of
parametic statistica. The next step involved guallfying
the sample population, in that there was some question as
to whether the MLT's should be used in this =study. Since
they are certified by the ASCP and take a similar
examination, they may indeed have been sensitized towards
the MT{ASCP) Registry Exam. Although they soored
approximately nine points higher than the non=-MLT
poepulation, this difference proved not to be
statigtically significant s¢ thelir records were added to
the study. The data also showed that their AHPAT scores
were 15 points higher upon admission. This difference
could have accounted for why they placed higher on the
ASCP Exam. The fact that these MLT students had lower 56
and OG averages Seems to support this conclusion.

The ©0G and SG grade point averages for those
transferring from four vyear 1institutiens and those
transferring from community coclleges were compared and
the differences proved not to be statistically
significant; therefcore, both populations were combined
and this resulted in the 129 total population utilized in
this study.

In addressing these specific research guestions it

was Sshown that previous lab training did not
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significantly affect the ASCP test results. The stepwise
regression analysis indicated that the AHPAT was the best
numerical predictor of success on the ASCP Reglstry Exam
with the 5G for the remainder of the explained variance.
The other commonly used admission criteria, the 0G, did
not add significantly to the regression eguatiocn. It
was, therefore, ghown that the AHPAT was the best
predictor of success on the ASCP Reglstry Exam, ocver the
other more commonly accepted criteria for admissions,
i.e., the 5G and O0G.

The hext analysis showed that the order of
prediction as well as the explained variance did not
differ by sex, ethnic background or in individuals whe
already had baccalaureate degrees. The study also seemed
to refute what is claimed to be eoccurring nationally: a
non—-documented belief in the decline of the guality of
applicants to medical technology preograms. Qur study
indicated that there was noc statistically significant
difference in the AHPAT scores in the populaticn study
upon entrance into the Medical Technology Program at 0ld
Dominion Univeristy from 1980 through 1986.

Wwhile males do score higher on all the admission
variables studied, this difference was found nat to be
statistically significant on those variables or on the
ASCP Exam. Furthermore, there was no significant

difference in the same variables according to the race of



B7
the applicants, althcough this study must be interpreted
with respect to the low population numbers in some of the
race categories.

The study concluded with an analysis of the average
mean of those passing the ASCP exam upeon first attempt
and those failing the exam. There was nearly a 90 point
difference in these AHPAT BCcores. This may generate a
minimum <riteria for admission 1inte the Medical
Technology Program based upon this AHPAT Exam. The
differences in the SG and OG averages upen those passing
and failing the ASCP exam, although significant, amounted
to only a difference of 0.37 for the 53 and 0.33 for the
oG. This small difference, though slgnificant, is much
harder to distinguish among applicants than is the AHPAT.
This lends further support to its use in the admission
process,
conclusions

The following review of findings 1s based upon
research guesticns and methodcoclogies outlined in Chapter
3 and data provided in Chapter 4.

1. Praevious labeorateory training as an MLT did not
significantly correlate with scores on the ASCP

Exam.

2. The AHPAT proved to be a significant predictor of
success on the ASCP Ewam.

3. The AHPAT proved to be the best predicter of
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success oh the ASCP Exam over the 5G which placed
second and the 0OG which did not enter at all into
the regressicn equation.

Scores of the AHPAT and ASCP as well as 5G and OG
averages are hot significantly different in those
applicants who already possess a baccalaureate
degree.

There has been no significant decline in the
quality of the applicant pecol in the 0ld Dominion
University Medical Technology Program as measured
by the AHPAT.

There is no significant difference in how males and
females score on the AHPAT, ASCPE, and place on
their SG and OG averages.

There is a significant difference in the scores of
AHPAT and ASCP as well as the SG and 0G averages in
those applicants who passed or failed the ASCF exam
upon first attempt.

In the limited population studied, there was no
significant difference by race in terms of their
means on the AHPAT, ASCP, S5G and 0OG.

etatjon apd Implications

Despite previously gquoted studies to the contrary,
the AHPAT proved to be the best predictor of
success on the ASCPF exam, the criteria with which

all medical technology programs are judged by our
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accrediting body. All previcus studies combined
several health programa tgogether and used as their
dependent variabkle the grade pcint average of
health science majors at the end of their junior
year. It is difficult and unwarranted to make
judgements about the specific health pregrams
included since the data on the medical technology
programs were combined with other unrelated health
sciences. In addition, the use of a depandent
variable as broad as the junior year average, which
is subiect to many ncocn-academic influences over the
course of an academic year, is equally invalid,
The only measure of the success <f any health
science preogram rests on the success of these
students on their certification and licensure exams
after graduation. This study limited itself to che
health science program and included seven years of
applicant data. In addition, this study utilized a
common dependent variable, the ASCP exam, which in
the entire population studied was taken after
graduation from the program. This four hour
examination canstituted a tight dependent wvariable
not subject to the wvarled influences of time,
outside commitments, meotivation, personal problems,
and capricious grading systems, and cther spurious

influences to which the junioer year grade point
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average would be sublject, Its use is further
warranted by the fact that all states require
certification while only 11 require certification
and licensure for medical technologists,

The study strongly supports the idea that the AHPAT
should be used as an additional admission tool in
medical technology programs. The examinations
subacores survey an individual's mathematics and
science backgrounds, c¢riteria that may be more
important in a specialty suck as medical technology
whose curricuium is meore dependent on the "“harda"
sciences than other specialities which may be more
dependent o©on the social sciences, such as Hursing
for instance.

The American Psychoclogical Corporation, which
authors and administers the AHPAT, presented data
without statistical support that males generally do
better than females. Data presented in this study
indicated that although males Jdid score higher,
that difference was not significant. This allows
admission committees to view AHPAT on males and
females in an egual 1light and not discount high
sceres in males and low sceores in females as the
national norm.

The study indicates that individuals applying with

baccalaureate degrees score no better on the AHPAT
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than those without degrees. This allows admission
committees to view the AHPAT scores of applicants
with degrees and wlthout degrees equally. This
forces a more equitable situation since individuals
with degrees are often given preference by
admissiocn committees because they assume these
individuals have already "proven" their success.
Another area where preferential treatment is often
given is with the applicant who is labeoratory
trained and certified as a Medical Laboratory
Technician {MLT-ASCP). The present study provided
data that indicate that these 1Individuals did not
score significantly higher on the MT ASCPF Registry
Exam, an examination similar in content and scope,
but not level, as the cne they take upon graduation
from their two year programe (MLT-ASCP)}. While
this study suggested that these individuals should
be reviewed in the same light as their non-MLT
counterparts, further investigation may be
warranted in 1light of the fact that the MLT's
scored higher cn the AHPAT (331) than the non-MLT
{316) applicants.

The fact that the data showed no significant
difference in the guality of the applicant pool, as
measured by the AHPAT exam during the seven years

spanning 1980 to 1986, runs counter to the
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generally accepted, though never proven, common
belief among medical technology programs natlonally
that such a decline 1n guallity exists. Some
programs have explained the poor performance of
their graduates on the fact that the better
students are entering the more lucrative fields of
business, computer science and engineering. Scome
programe have lowered grade point average entrance
reguirements in order to maintain faltering
enrol lments.
While ASCP scores and SG and 0G5 averages did differ
significantly by ¥year of graduation, these
diffarences were hasically trendless and did not
relate to the AHPAT scores which remained stable
over the course of this study. One has to consider
if this supposed decline in quality is not being
used to cover up pocor performance on the ASCP exam
by the graduates of these programs and also provide
a rationale to lower academic standards in order to
maintain enrocllments. It seenmns almost
contradictory to complain about the poeor academic
gquality of the applicant pool on the one hand and
then lower admission standards to accommodate them
in order to bolster enrcllments. The AHPAT, in
providing an additional and much needed alternative

to the 5G and 0G, may obviate the need aof these
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institutions te lower admisslon standards.
The aslgnificantly lower mean scores on the AHPAT
and SG and OG on those failing the ASCP e&xam upohn
first attempt sBuggest some bottom minimal
acceptable criterla for admission. This variable,
when utilized with discriminate analysis, would
indicate the pass/fall potential of any candidate.
Even this must be interpreted with caution, for
these numbers do not always reflect present
motivation and commitment to the profession. of
the three, at least the AHPAT provides the most
recent evaluation of anh applicant's background and
aptitude.
The facter of race, although limited by the low
sample populaticon in some categories, should not be
overlocked. The data suggested that futher
research intc what may be an important variable is
certainly warranted. The fact that the verbal
ability subscore cf the AHPAT proved to be not only
the most important predictor of success on the ASCP
exam for blacks, it alsc proved to be the only
numerical predictor that entered., This could have
far reaching consequences if this outcome is
validated in a larger study on minority
populations. It could cause a re-evaluation of

present numerical criteria and place more emphasis
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on the importance of communciatlon s8kills in
minorities and iess reliance upon their mathematic
and science backgrounds. It could help radlrect
efforts at remediation in those marginally
gualified cor those unqualified who would reapply at
some future time. For the probklem may be not in
their science or mathematic backgroundas, but a
deficiency in communication skills. This, in turn,
would increase access to minoritles, who are
greatly underrepresented in medical techneoclogy and
the health professions in general. This could lead
to higher enrollments and increased retention in
these preograms and thus benefit all.

o ons theyr Stud

While answering the research guestions outlined

previously, several additional questions and implications

for further research were generated by the study. The

following 7 recommendations are suggested:

1)

The MLT students scored nine points higher on the
ASCP than did the non-MLT applicants. while the
point difference proved not to be significantly
different, it was of interest to note that this
same population (MLT) scored 15 points higher on
the AHPAT as well, yet entered the program with
lower OG and SG peint averages. While this seens

te lend even further support to the use of the
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AHPAT, the gqueasticn is whether previcus lab
training Influence scores o the AHPAT in a
significant manner. If =0, then any minimum AHPAT
ecore redqulired of applicants may need to be
interpreted in a different fashion whne applled to
those who are not laboratory trained.
It was noted that S5G and ©F averages from
applicants frem four year institutions and
communlity colleges were not significantly
different. In fact, the averages were nearly the
same, In actual experience, those that come from
the community colleges perform poorly academically
during their Jjunior and senlor years at 01d
Dominlon University. In fact, the attrition rate
due to academic failure 1is highest among the
transfers from the community colleges. It would be
of interest to compare the AHPAT scores and its
sub-scores from both these populaticns as well as
how well they perform on the ASCF exam. If the
AHPAT ig slgnificantly different, then more welght
should be given t¢ it on transfers from the
community colleges, especially if they score
appreciably 1lower on it while demonstrating
comparable OG and S5G averages,. A look at how they
compare cn the ASCP would also lend more support

for added ewmphasizes on the AHPAT if they score
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appreciably different.
Evaluation 1ls one purpose of the admleslion process;
a second purpcse often involves the recommendaticns
for remediation to those ungqualified or marginally
gqualified. As an extensich of the previcus study,
a cloger lock at the AHPAT subscores (verbal
ability, math, biology, chemistry, and reading
comprehension) would provide clues as tc where to
direct the remediation. Since it was shown that
the AHPAT was the overall best predictor of success
on the ASCP exam, a rise in any of the s=subscores
would raise the composite score. This study would
show in which of the subscores the transfers are
scoring the pcecorest and remediation efforts could
then be specifically tailored toc and concentrated
in a more specific fashien.
A study comparing the means of the subscores on
those from the community colleges and the four Year
institutions would provide the data to support this
valuable attempt to reduce attrition in those
marginal students and direct remediation fer those
academically ungualified but whe wish to reapply.
A study of the difference in the variakles studied,
by age, would lend useful informaticen. while the
mean age of applicants in this study was 22.8, the

range extended from 19-41. Since older applicants
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are often viewed 1In a more negative light by
admisaslon committees, data supporting no
significant difference in the means of numerical
variables hy age would provide greater support to
older applicants or prove that a different
interpretation of the AHFAT subscores was
warranted.
While the s=study demonstrated that there was no
significant difference in the AHPAT, ASCP, SG and
O3 in the five classes of race studied, this
conclusion must be interpreted with caution dQue to
the low population numbers in every race category
except the white population. The second largest
race population studied, that of blacks, generated
data which demands further study 1in a larger
population. Regression analysis on the numerical
variakles in this population (n=10} indicated that
the verbal ability subscore of the AHPAT entered
firet and explained nearly &7 percent of the
variance {r2 = 0.06665), with ne other wvariable
entering at all.
I1f this could be reproduced in a larger populatien,
then support for remediation in the areas of
communication skills could ke validated in contrast
to the mathematics and sciences, where it |is

currently being directed. In turn, admission
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committees could lend more weight te communciatlon
s8kills bkackground than strictly to the mathematics
and sciences, This may indeed provide the key to
decreasing the attrition rate of blacks, the
highest of any race, of the 0ld Dominion University
Medical Technology Frogram, and the most under-
represented race in any of the health sciences.
For instance, the bklack population in this study
scored 60 points below the white race on the AHPAT
who, 1in turn, scored highest. They alsec scored
lowest on the ASCP, nearly 17 points lower than the
white race, and had the highest failure rate of any
of the five races studied (20%). It is upen this
group that this study could have far reaching
effecte not only in relation to admission criteria,
but also within the areas of remediaticen and
retention.
In order to establish bottem 1line, minimum
criteria, on the AHPAT, 535G and 0G, a formula using
discriminate analysis with these wariables should
be established. This would allow admission
committees to utilize these values from each
applicant to predict whether they would pass or
fail the ASCP Reqgistry Exam. Such results would
have to be interpreted with caution since the

influence of race has not as yet been clearly
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delineated. Once It has been, then an individual's
race «¢ould be factored in, as in the case for
blacka, with more weight given to the verbal
ability subscore of the AHPAT, as indicated by the
limited study on this population.

Finally, the ideal would be to develep an admission
composite formula that utilized all numerical data
on the applicant. While it may be argued that all
individuals should be judged on the same criteria
and standards, this would not obviate those
criteria, but merely interpret them in a more
equitable fashion 1in terms of the student's
cultural and academic background. This appears to
be more eguitable than the present system which
wantonly excludes these who are academically
comproemised due to poor preparation by their
secondary schocls and who might otherwise be
remediated inte achieving ail their academic goals,
if not discouraged by hard, inflexible, and cften
unfounded admission c¢riteria on the part of our
health science programs.

To counsel, direct, and remediate properly will
eventually allow greater access to our minicrity
population and at the same time increase
enrcllments and retention within the health

sciences at a time when it is most critically
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needed. In so doing, we allow these students as
well as our academic and medical institutions to
reach their full potential in providing the
gualified manpower to serve our patients and our

profession.
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variable

RACE

SEX

uqos

usa
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APFPENDIX A

Variables Code List

Code

s5CT ] 10

White
Black
Oriental
Hispanic
Mid-East

Other

Male

Female

Overall grade point average at
time of admission, from
applicants from four vyear

institutions.

Sciance grade point average
{Biology/Chemistry) at the time
of admission, from applicants

from four year institutions.



CCco

cCSs

AGE

BS

MLT

102
Overall grade point average
from applicants from community
colleges at the time of

admission.

Science grade point average
from applicants from community
colleges at the time of

admission.

Student age at time of

admission.

Students with baccalaurate

degree at time of admission.

Students without baccalaureate

degrees at time of admission.

Students certified as Medical
Laboratory Technicians at time

of admission.

Students with no previous
laboratory training at the time

of admission.



VA

QA

BIO

CHEM

RC

AHPAT

AGCPE

104
The Verbal Ability secticon of

the AHPAT.

The Duantitative Abjility
section of the AHPAT.
The Biology secticn of the

AHPAT.

The Chemistry section of the

AHPAT.

The Reading Comprehensive

section of the AHPAT.

The composite score of the
Allied Health Professions
Admission Test, reguired of all
applicants at the time of

admission.

The Board of Registry Exam of
the American Society of
zlinical Pathologists. This is
the certifying exam all the
students in this study tock

after graduation. It was alsc



MOG

YRG

p/F

oG

12

AD-a6

105
the dependent wvariable used in

thlis study.

Those students graduating 1n

May.

Those students graduating in

Aduqust.

Those students graduating in

December.

Students year of graduation.

Those students passing the ASCF

Registry Exam.

Those students failing the ASCP

Registry Exam.

The overall grade point average
of all applicants combined from
four vyear institutionas and

community colleyes,



5G
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The Science qrade point average
of all applicants combined from
four vyear institutions and

community colleges.
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APPENDIX B

Demcgraphics of Student Population

Total Sample Population:

Applicants from 2 Year Colleges:

Applicants from 4 Year Colleges:

MLT'S:

Hon-MLT'5:

Female:

HMale:

RACE:

Humkher

White
Black
Oriental
Hispanic

Mid-East

with B.5.

Degree:

Humber without B.5. Degree:

12%

i3

96

15

114

147

22

1056

10

11

118

(25.6%)

(74.4%)

(11.6%)

(88.4%)

{B3.0%)

{17.0%)

{B1l.4%)
{ 7.8%)
{ 7.0%)

(3.1%)

(D.8%)

{B.5%}

(91.5%)

108
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AGE: 19 5
20 46
21 19
22 2
23 15
24 5
25 7
26 4
27 9
28 3
29 1
30 1
31 A
32 1
313 1
a3 1
35 1
36 1
39 1
31 1

MEAN AGE! 22.8



¥YEAR GRADUATED: 1980 -

ig9el

i

1982 -

1983 -

1984

19856

1988 -

AVERAGE CLASS -

MONTH OF GRADUATIGH {13980-Bob}:

MAY
AUG

DEC

Humber Passed ASCP EXAM

Humber Failled ASCP EXAM

1a

la

16

14

20

20

23

18.

81

9

i9

(62.8%)

(7.0%)

(30.2%)

113 (B7.6%)

16 (12.4%)

110
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TABLES 1-24



TABRLE 1

A Cross Tabulation of Rwce by Sex of
Student Populaticn

RACE FEMALE MALE TOTAL
White a8 17 105
(68.2%) (13.2%} (81.4%)
Black ? 3 10
(5.4%) (2.3%} (7.8%)
Oriental B 1 9
(6.2%) (0.8%) (7.0%)
Hispanic 3 1 4
{(2.3%) (0.8%) (3.1%)
Mid-East 1 W] 1
(0.B%) (0.0%) {0.8%)
TOTAL 107 22 129
(B3.0%) (17.0%} (100.0%)

112
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TABLE 2

A Crass Tabulaticn of Race By Degreed
and NHon-Degreed Applicants

RACE HON-DEGREED DEGREED TOTAL
White 95 10 105
(¥3.6%) (7.8%) (81.4%)
Black 10 0 10
(7.8%) (0.0%) {7.8%)
orieaptal B 1 G
(6.2%) (i0.B%) (7.0%)
Hispanic 4 0 4
(3.1%) (0.0%) (3.1%)
Mid-East 1 0 1
(0.B%} (0.0%) (0.B%)
TOTAL 118 11 129
(921.5%) (8.5%) (100.0%)




A Cross Tabulation of Degreed and Hon-Degree
Applicants by Sex

TABLE 3

VARIABLE FEMALE MALE TOTAL
Hon-Degreed 57 21 118
(75.2%) {16.3%) {91.5%)
Degreed 10 1 11
TOTAL 107 22 129
(B3.0%) (17.0%) {100.0%)

114



A Cross Tabulation of Race by Sex on Those

TABLE 4

Graduates Who Passed the ASCP Exam
RACE FEMALE MALE TOTAL
White 78 16 94
(69.0%) {14.2%) (81.2%)
Black & 2 a
(5.3%) {1.8%) (7.1%)
Ooriental 7 1 3|
(6.2%) (0.9%) {1.8%)
Hispanic 1 1 2
(0.9%) (0.9%) (1.8%)
Mid-East 1 a 1
(D.9%}) (0.0%) {0.9%)
TOTAL 931 20 113
(82.3%) {17.7%} (100,0%)
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TABLE 5
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A Cross Tabulation of Race by Sex of Those

Graduates who failed

the ASCP Exam

RACE FEMALE MALE TOTAL
White 10 1 11
{62.5%) {6.3%) (68.8%)
Biack 1 1 2
(6.3%) {6.3%) {12.5%)
oriental 1 0 1
(6.3%} {D_0%) {6.3%)
Hispanic 2 a 2
(12.3%) (0.0%) {12.3%}
Mid-East G ¥ 0
(0.0%) (0.0%) (0.0%)
TOTAL 14 2 16
(87.5%) (12.5%) (100.0%)
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TABLE &

Skewness Data From Freguency Distribution

SKEW/

VARIABLE SKEWNESS 5.E. SKEFW S.E. SKEW RESULTS*
Race 2.492 L 213 11.7 s
Sex 1.772 213 A.3 s
uoss . 266 -y 1.048 v]
UsG 241 L2486 0.9 )
CCo L343 414 0.8 t
ol LB03 . 409 1.23 ()
AGE 2.0%4 213 .7 b
BS 1.005 213 14.0 s
MLT £.422 .213 11.3 5
VA - .171 L2113 0.8 N
QA - .191 213 0.85 H
BIO - .ThHA L2113 31.59 5
CHEM L 368 L.213 4.08 )
EC -322 L2173 1.52 M
AHPAT - 447 213 2.09 H
ASCP - .487 213 2.28 M
*8 - Skewed
H - Hormal Distribution

If sSkewnesg = > 2.58

S5.E. Skew

then the data is too skewed for parametric statistics.
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TABLE 7

Significance of the Means On Overall Grade Point
Average (0G) and Science Grade (5G} Point Average on
Applicants from Four Year Instititions
and Community Colleges

DIFF. AVER. AVER.S5.E.
VARIABLE X 5.E. MEANS 5.E. MEAN RESULTS
oos 3.103 L0047

.00os D26 .023 N.5.
COoG i1.109 LO6D
UsG 3.05 L0500

0620 LO70 .HB57 N.S5.
CCsS 2.99 L0990




TADBLE B8

A Comparison of Variable Means con
MLT and Non-MLT Subjects

VARIABLE NON-MLT MLT

[Rlsle .12 2.91
ns5G 3.07 2.83
CCO 3.09 3.20
CCs 2.95 3.14
AGE 22.38 26.13

VA 53.69 59.80
QA 62_06 56.00
BIO F2.07 69,47
CHEM 72.15 F2.13
RC 56.31 73.60
AHPA'L 316.18 331.00
ASCE 142.47 151.20
aG 3.11 3.03
5G 3.04 2.96
PASS 98.00 14.00
FAIL 15.00 1.00

119



Significance of the Means MLT and

TABLE %
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Hon-MLT wvs ASCP, AHPAT, ©OG, 5G

CILASS YARIABRLE H M ASCE F df PR>F
MLT ASCP 15 1%1.20 2.51 1 0.114
Hon-MLT 1i4 142.50

MLT AHPAT i5 331.00 0.29 1 Q0.0589
Hon-MLT 114 11&.00

MLT 5G 15 2.90 0.28 1 G.5979
Hon-MLT 114 l1.04

MLT aG 15 3.013 0.47 1 0.4954
Hon-MLT 114 3.11
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TABLE 10

Stepwise Regressicn of ASCP onto all Numerical Variables

VARIABLE ENTERED* R R drf F PROB.
STEP 1

AHPAT .5225 . 2730 1,126 47 .33 0.0001
5TEP 2

SG L6193 L4088 2,125 43.23  0.0001

*No other variables met the 0.0500 significance level for
entry inta the mecdel.
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TABLE 11

Stepwise Regression of ASCP ontco all Numerical
Variables Contrelling for White Race

VARTABLE* R R2 df F PROB.
S

AHPAT 0.5639 0.3179 1,102 47.55  0.0001
STEP £

sG 0.6%17 0.4246 2,101 A7.27 0.000

*No other variable met the 0.0500 significant level for
entry into the model.
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TABLE 12

Stepwise Regression of ASCP onto all Numerical
Yariables Controlling for Female Sex

VARIABLE#* R R2 df F PROB.
STEP 1

5G 0.5234 0.2739 1,104 39.23 0.0001
STEFP £

AHPAT 0.656244 D.3898 2,103 32.91 0.0001

*No other variable met the 0.0500 significance level for
entry into the model.
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TABLE 13

Stepwise Regreasion of ASCP onto all Humerical Variables
Controlling for Non-degreed Applicants

VARIABLE* R Rr2 df F PROB.

S

AHPAT 0.5317 0.2827 1,115 45,32 0.0001
STEP 2

SG 0.6521 0.42%0 2,114 42.16 0.0001

*No other variable met the 0.0500 significance level for
entry intoc the model.
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TAPBLE 14
A Comparison of the Medans on the 06, SG, AHPAT, and ASCP
by the Independent Nominal Variables
VARIABLE N M OG M 56 M AHPAT M ASCPF
BS 11 2.85 2.79 303.8 1137.8
non—-B5 ila J.12 3.05 319.2 144.0
Males 22 1.1: 3.08 329.9 146.8
Females 107 31.10 3.01 315.4 142.8
FACE: White 105 3.14 3.06 Jic.q 146.2
Black 10 3.10 2 .88 270.2 129.7
Oriental 9 2.95 2.86 255.6 134.4
Hispanic 4 2.96 3.04 283.8 130.0
Mid-East 1 2.84 3.00 216.0 136.0
YEAR GRAD
1980 18 1.29 3.29 3J28.6 136.1
1981 18 .21 3.17 307.8B 150.2
1982 16 .06 2.92 323.0 155.8
1983 14 .21 3.07 Jjia.7 141.0
1984 20 3.20 3.10 337.2 15Z2.0
1985 20 2.97 2.87 294.5 136.7
1986 23 Z2.88 Z.85 jJol.2 133.7
MAY GRADS 851 3.19 3.09 124.1 l146.0
AlUG GRADS 9 2.92 2.97 289.9 137.9
DEC GRADS 39 2.97 2.921 111.% 139 .5
ASCF Pass 113 3.14 3.07 329.0 148.2
ASCP Fail 16 Z2.80 2.70 219.6 11cr 1}




TABLE

15
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Significance ¢f the Meana AHPAT vs Year of Graduation

VARTABLE* H M AHPAT F df PR>F
1989 18 jza.6l 0.65 6 0.6888
1981 18 ino7.7s8

1982 1% 323.00

1983 14 Ja4.71

1984 20 337.20

15856 20 294 .45

1386 23 301.17

TOTAL POPULATICN 129 317.50

*Duncan Groupings showed no significant difference for

any of the

years.
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TABLE 16

Significance of the Means ASCP va Year of Graduatjion

VARIABLE* B M ASCP F df PR>F
1980 148 138.1 3.913 L 0.,0013
1981 15 150.2

1982 16 155.8

19812 14 141.58

1984 20 152.0

1985 20 136.7

1986 23 133.7%

TOTAL POFULATION 125 143.5

*Duncan groupings showed significant differences in all
years.



TABLE 17
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Significance of the Means 5G vs Year of Graduaticn

YARIABLE#* N M SG E af  PR>F
1980 17 3.29 2.21 6 0.0640
1981 18 3.17
1982 16  2.92
1983 14  3.07
1984 20 3.10
1985 20  2.87
1986 21 2.85
TOTAL POPULATION [129  3.03

*Duncan groupings showed neo significant difference in

vears 82,85,

and Ba.
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TABLE 18

Significance cf the Means 0G vs Year of Graduation

VARIABLE* H M OG E df PR>F
1980 17 3.29 .65 & 0.01%1
1581 18 3.z21

1982 lé J.06

1383 14 3.21

1584 20 .21

1985 20 2,97

1986 23 2.88

TOTAL FGFULATION izg 23.11

*Duncan groupings showed significant differences in all
years.,



Significance of the Means AHPAT, ASCP,

TABLE

19
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5G and ©OG By Sex

SEX VARIABLE® H MEAH F df FR>¥
Males AHPAT 22 129.9 .28 1 0.5375
Females 107 115.4

TOTAL PGOF. 129 117.9

Males ASCP 22 146.8 73 1 0.3951
Females 107 142.8

TOTAL POP. 129 143.5

Males 5G 22 3.08 26 1 D.6082
Females 107 .02

TOTAL POP. 129 .03

Males OG 22 .12 02 1 0.8940
Females 107 .10

TOTAL TPOP. 129 3.11

*Duncan groupings showed ne significant difference between
males and females on any of the varliables.
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Significance of the Means AHPAT, ASCP, SG and 0G by
Students Passing or Falling the ASCP Exam

CLASS VARIABLE* B MEAN E df FPR>F
Pass AHPAT 113 329.0Q 12.33 1 0.0006
Fail 1& 2319.6

TOTAL POP. - 129 317.9

Paas ASCP 113 146,72 81.9 1 0.0001
Fall 16 110.1

TOTAL POP. 129 317.9

Pase 5G 113 3.07 T.79 1 0.0061
Fail 156 2.70

TOTAL PO, 129 3.03

Pass oG 113 3.14 8.77 1 0.0037
Fail i6 2.81

TOTAL POF. 129 .11

*pDuncan groupings showed significant differences between all
variables on thaose passing and those falling the ASCP exam.



TABLE 21

Significance of the Means AHPAT by Race

132

VARTABIE#* H M AHPAT E df PR>F
White 105 330.1 2.32 & O.0603
Black 10 270.3
Oriental 9 255.6
Hiegpanic 4 283.8
Mid-East 1 216.0
TOTAL POPULATION 129 3i17.9

*Duncan groupings showed no significant differences

amaong any of the races.
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TABLE 22

Significance of the Means ASCP by RACE

VARIABLE* H M ASCP F df PR=>F
Wwhite 105 146.2 2.71 4 0.0332
Black 10 1z9.7%

Griental 9 114.4

Hispanic 4 130.0

Mid-East 1 116.0

TOTAL POFULATION 129 143.5%

*PDuncan grouprings showed no significant differences
among any of the races.



Significance cof the Means SG by Race

TABLE 23
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VARIABLE* N M 5G F daf PR>F
White 105 .06 0.57 4 0.6841
Black 10 2.87

Oriental 9 2.B6

Hispanic 4 3.04

Mid-East 1 3.00

TOTAL POPULATION 129 3.03

*Duncan groupings showed no significant differences
among any of the races.



TABLE 24

13

Significance of the Means 0OG by Race

VARIABLEN H M O F df FR=>F
wWhite 105 3.14 0.76 4 .5536
Black 10 1.01

Oriental 9 2.95

Hispanic 4 2.96

Mid-East 1 2.84

TOTAL POPULATION 129 3.11

*puncan groupings showed no significant differences
among any of the races.



136

REFERENCES



14.

11.

12.

1317
REFERENCES

Holter, J.M. (1984). Admission Standards and
Admission Processes of Medical Technology Programs,

ASCE E: 855.

French, R.M., Elkins, C.M. {1982). Trends in
Enrollments and Applicant Pococls. Laboratory
Medicine, 12 {8).

Karni, K.R., et.al. {(1986). Perspective in Clincal

Laboratory Education Journal of Medical Technology,
3 (2}.

Brown, J.M., et.al. {1984). Reducing Student
Attrition: a Practical Approach. Laboratory
Hedjcine, 15 (8).

Folen - Mark, H.B., et.al. (1%Ba). survey of

Education Programs. Laboratory Medjcine, 17 (7).

Lipsey, A.I. {1986). National Accrediting Agency
for Clinical Taboratory Sciences + 1985 Annual
Report. H.,A.A.C.L.S5. a 4] .

Essentials and Guidelines of Acrredited Educational
Programe at the Baccalaureate Medical Technology
ILevel. (1986)}. HN.A.A.C.1,.5,.

Eolter, J.D0., 1IBID.

Hiebuhr, B.R., Shelton, S.R., Werner, 5.A. (1976).
A Structured Interview for the Selection of
Physician's Assistant Students. Research Medical
Edugation, 18, 151-156,

Shepard, K. ({(1980). Use of Small Group Interview
for Selection inte Allied Health Education

Programs. Jgurnal of Allied Health, 9 (2), 85-91.

Murden, R., Galloway, ., Reid J., et.al. (1977).
Academic and Perscnal Characteristics as Predictors
of Clinical Success in Medical School. Kesearch
Medical Education, l6, 181-186.

Vojir, C.P., et.al. (1983}. Applicant Selection
Procedures: A More Objective Appreval to  the
Interview Process, Journal of Alljed Health, 12
{2).



13.

14.

1k.

i16.

17.

18.

19.

20.

21.

22.

23,

138

Bobek, J.R., et.al. (1984). Selection of Medical
Technhology Students in a Hospital Based Program.

Journal of Alllied Health, 13 (23).

Welch, K. {19B82). How We Improved Our School's

Admission Process. Medical] Laboratory. Observer,
14 (6).

Lanier, R.A. (l981). Predicting Academic
Performance in Medical Technology: A University
Based Program in Retraspect, Anmerican Journal of
Medical Technology, 47 (5).

love, B.F., et.al. {19R2). validity of the Grade
Point Average as a Predictor of Student Success.

Laboratory Medjcine, 13 (3).

Aldag, J.C.,, Martin, M.F. {1975) . Physical
Therapist Assistant Selecticn and Academic Success.

Physical Therapy, 55, 747-750.

Lldag, J.C., et.al. {(15B4),. Prediction of Academic
Success in Associate Degree Medical Laboratory

Technician Education. Laboratory Medicine, 15 (2).

Kling, D.R. {1972). Grade Point Average as
Predictor of ASCP MLT Registry Examination Success.

Allied Health Behavicral Science, 3, 267-272.

Miller, ¢.L., Feldhausen, J.F., Asher, J.W. {196B}.
Predlctlon cd? State Board Examinatinn Scores of

Graduates of Associate Degree Prograh. Hursing
Research, 17, 555-558,

Reed, ¢€.L., Feldhausen, J.F. ({1972). State Board
Examination Score Prediction for Asscclate Degree
Hursing Program Graduates. Hursing Research, 2,
1491583,

Blagg, J.D,, et.al. {l1985). Academic and

Personality Variables as Predictors of Student
Performance in a Medical Technology Program.

Laboratory Medicine, 17 (7).
Blagg, J.D. (1983). Cognitive Styles and Learning

Styles as Predictors of Academic Success in a
Graduate Alljied Health Education Program. Journal

of Alljed Health, 14 (1}.



24.

25.

26.

27,

28,

29.

340.

31.

2.

118

Tracey, T.J., et.al. (1985}. The Eelationship of
Non-cognitive Variables to Academic Success! A
Longitudinal Compariscn by Race. Journal of
Colleqge Student Personnel Services, 26.

Wise, B.L. (19B3). Predicting Academic Achlevement

in Clinical Chemistry Courses. Laboratory
Medjcine, 14 (13}.
Downling, S.M., et.al. {1983). The Effect of

Academic Preparation on Medical Technologists,
Registry Examlination Performance. American Journal
of Medical Technology, 48 (12).

Levine, S.B. [1986). Selecticn of Physical Therapy

Students: Interview Metheods and Academic
Predicteors. Journal of Allied Health, 15 (2).
Frierson, H.T. (1985). Test-taking Intervention:
Associated Effects aon an Allied Health Certifying
Examination. Jcurnal of Allied Health, 14 (2).
Katzell, M.E. (1977). The Allied Health
Professicons Admission Test. Jourpnal of Allied
Health, & (4).

Schrimpfhauser, F.T., et.al. (1976). FPredicting
Academic 8Success in Allied Health Curricula.
Journal of Allied Health, 5 (1).

Broski, D.C. (1977). The AHPAT: Does 1t Predict
Success?, a e (=] e B (4.

Norusis, M. (1983). Introductory Statistics Guide:

SPSS5¥, Mew York: McGraw-Hill Co.



BIRTHDATE:
BIRTHPLACE:

EDUCATION:

1982-88

1966-71

1963-66

1960-62

140
VITA

Carmine Thomas Somma, Jr.

January 14, 19413
Hewark, NHew Jersey

College of Willlam and Mary

williamsburg, Virginia

Certificate of Advanced Graduate Study in
Education

Doctor of Education

Virginia Polytechnic Institute and State
University

Blacksburg, virginia

Master of Science in Biochemistry

Frederlck College
Portsmouth, Virginia
Bachelor of Science in Chemistry

Betcocn Hall University
South Crange, New Jersey

PROFESSTIONAL EXFPERIENCE:

1978-Present

1672=-1977

1571-1972

0ld Deminion University

Horfolk, virglnia

Associate Professor and Chairman
School of Medical Laboratory Sciences

Halifax Hospital Medical Center
Daytona Beach, Florida
Supervisor, Clinical Chemistry Department

Cabell-Huntington Hospital
Huntington, West Virginia
Clinical ¢Chemist and Toxicaologist



STUDENT FELLOWSHIPS:

16/70-2/71 Borstel Research Institute
Hamburg, Germany
Student Research Fellow

Summer 1967 Atomic Energy Commiassion
Brookhaven NHational Laboratories
Upton, Long Island, Hew York
Student Research Asscclate

CERTIFICATIONS:

Registered Medical Technologist
American Society of Clinical Pathologists
Certificate #124581

Certified Chemist
American Society of Clinical Pathologists
Certificate ¥000378

Specialist in Chemistry
American Society of Clinical Pathologists
Certificate §00238

National Registry in Clinical Chemistry
American Association of Clinical Chemists
certificate #1855

LICENSGES.

Clinical Laboratory Director's License
State of Florida, Divisicn of Health
Number: 13R328657

Teacher's Certificate

Community Cocllege

State of Florida, Division of Educaticn
Humber: 1580428

AWARDS:

1982 Medical Laboratory Observer
Article Award

1981 American Society for Medical Technclogy
National Omicren S5igma Award

141



142

AWARDS: {(con't)

1979 Top Ten Article of 1978
Medical Laboratory Observer

1977 Medical Laboratory Observer
Article Award

1973 Medical Laberatory Observer
Article Award

1966 American Chemical Scciety
Student Achievement Award

PUBLICATIONS:

1. Kreider, ®.B., Somma, C.T., et.al. (198B8B). Effects
of Phosphate Loading on Oxygen Uptake, Anaerobhic
Threshold, and PRun Performance, MERICINE ANDR
SCIENCE IN SPORT AHNP EXERCISE. (in press).

2. Somma, C.T. (1982) . Clinical L.aboratory
Management, REVIEW IN CLINICAL LABORATORY SCIENCE,
1st Edition, American Society for Medical
Technology.

3. Somma, C.T. {l1982}. A Bill of Rights for HMedical
Technology Interns, MEDICAL LABORATCRY OBSERVER,
Vol. 14, No. 11.

4. Willjams, M.H., Scmma, CT.T. ({(1981). The Effect of
RBC Infusion Upon a 5=Mile Threadmill PRun Time,
MEDICINE AND SCIENCE IN SEORTS AND EXERCISE, Vol.
13, No. 3.

5. Somma, €.T. {1978}. Handling the Salesrep, MEDICAL
1ABORATORY OBSERVER, Vol. 10, No. 2.

6. Somma, C.T. {1975}. Let Techs Test HNew HKits,
MEDICAL LABORATORY OBSERVER, Veol. 7, No. 8.

7. Somma, C.T. {1973). How to Create a Back-Up Lalb,
MEDICAL LABORATQRY QBSERVER, Vel. 5, No. 8.

Aa. Somma, ¢C€.T. and Ache, H.J. {198&8). Self-Induced

Tritium Labeling in <Cyclchexane-Benzene Mixtures,
BADIOCHIMICA ACTA, 10: 45.



1413

ABSTRACTS :

1.

Miller, G.W., Somma, C.T., et.al. (1389). Effects
of Phosphate Loading onh Maximal and Five Mile Run
Performance,

ANNUAL MEETING. (Baltimore, Maryland)

Kreldar, R.B., Somma, c.T., et.al. (1989).
Effectsof Phosphate Loading on Serum Phosaphate,
2,3-DPG, Hemcglobin, Hematocrit, and Lactate in
Maximal and Five Mile Run Performance, AMERICAN

(Baltimore, Maryland}

Miller, G.W., Somma, C.T., et.al. (1989). Analysis
of Ventilatory Anaercblc Threshold as a Limiting
Factor in a Five Mile Performance Run, SOUTHEAST
AMERICAN COLLEGE OF SPORTS MEDICINE ANNUAL MEETING.

{(Atlanta, Georgia)

Krieder, R.B., Somma, C.T., et.al. (198B%). Effects
of Three and Six Day Scdium Phosphate
Supplementation Regimens on Serum Phosphate,
Hemoglobin, 2,3-Diphosphoglycerate, and Hematocrit,
SOUTHEAST AMERTICAN COLLEGE OF SFORTS MEDICIHE
ANNUAL MEETING. (Atlanta, Georgla}

Miller, G.W., Scmpa, C.T., et.al. (1989). Analyeis
of Ventilatory Threshold as a Limiting Factor in

Five Mlle Run Performance, VYIRGINIA ALLIANCE OF
uc o CE.

{Roanoke, Virginia)

Somma, ©C.T. (1985). rostering and Maintaining
Clinlcal Affiliations in an Era of Hospital
Retrenchment, PROCEEDINGS OF THE 19TH AMNNUAL
MEETING OF THE AMERICAN SOCEITY OF ALLIFD HEALTH

FROFESSJIONS. (Pittsburg, Pennsylvania)



144

AM ABSTRACT OF THE DISSERTATION OF

Carmine T. Somma, Jr., for the Deoctor of Education,
presented on Novemper 8, 1988 at the College of William
and Mary in Williamsburg, Virginla.

TITLE: “"A Comparison of the Predictive Ability of
Selected vVariables Upon Success on the
American Scclety ceof Clinical Pathologists
Medical Technology Registry Exam.®

Major Professors: Dr. Armand J. Galfeo (Advisor)
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The use of the Allied Health Professions Admlsslons Test
({AHPAT) as an admission tocol to upper level medical
technelogy programs was compared against the most
commonly accepted criteria of overall grade point average
(0G} and science grade peoint average (S5G). The
comparison was based on how well each predicted success
oh the Beard of Registry Exam of the American Scclety of
Clinical Pathologists. The sample population included
admission and program data on 128 graduates of a
University 2+2 Medical Technology Program from 1580 to
1986. The population consisted mostly of white (81.4%)
{n=10%) females (83.0%) (p=107) applying from four year
institutions (74.4%) in=96) without previous
kaccalaureate degrees (91.5%) (n=118) whose mean age was
22.8.

Using stepwise regression analysis on all numerical
variables including the 0G, SG, AHPAT and ite subsecores,
the first variable to enter was the AHPAT {r2 = 0.2730)
and the second variable to enter was the SG explaining an

additional 14% of the variance (r? = 0.4088). No other
variable met the 0.0500 significance level for entry into
the model. The same order of entry existed for the

white, non-degreed subjects. These data strongly support
the use aof the AHPAT, along with the SG, as an additional
admiassion criterion for entry intc medical technelogy
programs.,

Additional studles revealed that Medical Laboratory
Technicians (MLT's) d4id not score significantly higher
than those without previous laboratory training on either
the AHPAT [E (1,127) = 2.53, n.s., p+».05] nor the ASCP
exam [F (1,127) = ©0.29, n.s., p>».05], and that both
scores were independent of sex, race and previocus college
degree. The AHPAT scores proved signficantly different
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in those individuals who passed cor failed the ASCP upon
first attempt {F (1,128} = 12.33, p<.0006], thus
providing further support for 1lts use. Duncan grouplngs
showed no signficant differences In the AHPAT scores of
the subjects when compared by year of admission. Thia
runs counter teo the naticnal belief of a steady decline
in the quallty of the applicant pocl during the time
frame studied.
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