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INTRODUCTTON

This study examines the intellectual dispositions, personality
dimensions, aspirations, fumily data, and grade point average of
students in a commmity college program for one of the allied health
professions, namely Medical Laboratory Technology. 1 hypothesize
that learning is a process whereby the abilities of students become
differentiated through experience: which meet the nceds of the
student as well as the profession which they are preparing to enter.

Educators engaged in designing curricula for community college
based programs of the Allied Health Professions frequently overlook
the characteristics of the students these programs must serve.

The goals, curricula, and instructional stratagies attempt to modi fy
the behavior of students to enable them to perfoim effectively in the
unique clinical settings of the health professionals. (ur educational
efforts to achieve professional competencies are based on tasks
analyses of practicing professionals, holding bachelor or higher
deprees.

When the community co!lege Student encounters ~ur instructional
strategies, his bchavior modification will be limited or enhanced by
the nature and degree of his response. In order to develop a meaning-
ful educational program we must discover the expectatiens, motivations

anu perceptions of our studencs.



1 am proposing a synthesis of learning theories based on the
expectation that characteristics of community college students and
the professional vequirements of allied health aie reconcilable in
the learning brocesscs and program guals of conmmity college

progranms.



BACKGROUND AND SICNIFICANCE

It is axiomatic among learning theory psychologists that each
individual engaged in classroom activities differs from every other
individual so eagated in ways that are related to what he learns
through these activities. Following Piaget's model, Dr. C. Kamii
makes thic point, "If we really want children to learm, the process
of interacting with the environment must be cmphasized rather than a
specific response wlready selected by the teacher." (1)

An individual's complete personaiity pattern, including his
cultural backyround, inte!lectual disposition, aspirations, anxieties,
Jdrives and motivational traits is neither divisible into parts nor
static. Changes in individuals occur with age and with experience.
The developing individual responds to multitudinous stimuli in his
environment and his perceptions of the events to which he is exposed.
The cogritive development, abilities, skills, interests, values,
and goals a student brings to college seriously affect his opportunity
to tearn.

The Community College, which is alert to student choice trends
and comunity agencies' staffing needs, invariably proliferates a
growing nunber of programs of aliied hezith careers. Programs for
Medical Laboratory Technicians are among the health technologies
which have the responsibilities for preparing competent personnel.

[t i< our vontention that if health career programs succeed in

(1) pon 1. Hamachek, Han Ivnamics in Psychelovv and Education,
Jd kditiop ;Bostun B (300 IRETRTOSE S L
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producing skilled paraprofessionals to fill the necds of community
health agencies, we riust appraise our students and modify our
mstructional strategics appropriately,

No singlie program can really represent the total spectrun of
allied health, nevertheless this research and its implications for
cducation in medical laboratory science arce apnlicable to the major
philosophic comnitments of the allied health movement i community
vollepes. The primary cole of an allied health progrn is to supply
the manpower for one aspect of health care, Program gcals must
dccomodate the proficiencies of the health protessionals. And the
practicing health professionals have defined their neods in terms of
patient care, which understandanly is their maror concern.  In
aestaming program goals we have shown less concern tor the student
whorwe expect to reach our goals than for tie expectancies ot his
future employers. It s rportant for educators to mod v program
Lodls to meet student needs withont socrificing excellency,  Thi-
canoonly be done by assessing the <tudent whos the ProOCriLt Serves
and provading him the appropriate leammine activities,

Hsuwahy individuel provram poale are bascd on 4 ta-n analyvsias,
Ths makes it dmperative that we andevstand the tash oanalvsis s
Farcelv defined by the competencics and ~kills which mdivieduals howve
cained from academic experience 1 A baccdalaureat e procre fol Towed
Py ovirvine vears ot clinical experrence. he woald bhe romise 1o
St keep thie fact anl ats Pipertdoce to oour educat o nal s tr e

cele - n mind.



Essentially the philosophy of allied hecalth education requires
unity, flexibility, and competency. The concept of unity is exemplified
in medical technology by the carcer ladder approach and hy articula-
tion between all levels of educational preparation. The concept ot
flexibility relates the program goals '~ the characterisitcs of
its students and the nceds of the commumity agencies. The concept
»f competercy requires a learning theory which fosters dynamic
interaction between the cognitive, attitudinal, and psychomotor
input and the desired professional outcomes. If students in
allied health programs are to succeed, the factors that reside
in the backgrounds of our students and the factors that reside
in our programs must be the basis for upgrading achievement.

Certainly, the thecory ol learning which bridges the gap
between the entering student and the graduate of an ¢llied health
program nust consider the qualities health educators value. In
medical laboratory science, as in other medical sciences, precision
and accuracy are the hullmark of the professional. Additionally
in any science, whether applied or basic, creatlvity is valued
and must not be sacrificed. Psychonotor skills and efficiency
in their use, which will transfer to new situations, are nceded
in mastery of the changing technological instruments which para-
professionals will operate. lurthermore, judgement and evaluation are
not only concepts but beceme tools in the activities which
apply to laboratory procedures and patient care. The concept
of privilepad comunication, which 15 only a small part of protess-

jonal conduct, must be learned and, turthermore, valued.  FPatient




BEST COPY AVAILABLE

care as an ongoing, twenty-four hours a day, scven davs a week continuun
nust be presented; or put another way, concern for the patient's
welfare must be inculcated.
Because of the many facets of the task health educators face,
a learning theory appropriate for them must focus on the technology
of instructions. We require a learning theory which will apply
to cither simple or complex tasks, stated in behavioral temms,
and which will improve the efficiency of the leaming.
liealth ceducators who work on the applied problems of teach nge
proficiency in a skill mecting standards of time and error arc
in the position of a widow responsible f{or a monber of children.
This person cannot afford to be mistress of once but must shop arsund
for a marriage which will support her responsibilitics. So it
1s with the health educator and leaming theories. we nust choose
wisely the one which will answer our particular purpose. [ am rro-
posing not one particular theory hut a synthesis of learning the ries
to develop the qualities valued by per-<ons in health rechnolosios,
Hileard and Bower quote Glaser's conclusion, "wWhat we need s
an ntegration of a task analyvs=is and the pertinent leaming
variables.  Without a task analvsis we will never know how to
apply what we have discovered abont ie:n‘nins:."fzl The health
oducator must traimn toward objective~ that arc not cheosen by

hin but are dictated by the actual demands apon the leacmner in

terms btk analaer oo ven e el roqudre e Cothe
S 7 - : -
co hTeard wd Bower, Theories of Loarnime, contury o onoloch ser i,

RIE]
- 4

\ppleton-tentury-Crofts ¢g!j;-'

ERIC T




middle level professional and the comnunity college student, the
health educator must discover a learning situation which yields both
a competent employee and a person who discovers a reason and

basis for a satisfactory life style.

What support has learning theory to offer the health educator
as he provides for his responsibilities? First we must differentiate
between education and training. Once we isolate the highly specific
skills our students need then we can devise objectives by which
training will be achieved. Next we must define the objectives by
which individual potential will be expressed. 1i we maximize
individual differences through self discovery without weakening
the technical content of the health technclogy, then we will meet
student needs without sacrificing excellency.

To accomplish this our proper focus is the learmer and what
he can do with what he has learned. What can our student generate
from what he knows? How well can he leap the barrier from learning
to performing, evaluating, and continuing te learn? We begin with
tlie comunity college student in the health technologies who has
passed an aptitude test oi failing that has succeeded in = remedial
program prior to program admission. Not very surprizingly, our
average student has scored close to the national mean on the
fourteen scales of the Omnibus Personality Inventory. He has
earmned a Grade Point Average of 2.60 and it he has reached the
sophomore lovel he plans to cemplete his progran of studies. Our

dilemaa is to challenge the more able students and to reinforce and
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cncourage the lesys able. We require a view of learning and a set

of learning variables related to the theory in order to do this,

Application of Learning Theory to Health Technology

e shall examine the various attributes and skilis our
students need and develop a hypothetical construct from learning
theories which will serve to integrate and lend coherence to
health technology instruction. What a student is asked or reguired
to do determines what he will learn and how he will change. A
curriculun rooted in learning theory will be modified to accomodate
the psvehological forces created by the individual's personality
and the college's organization.

Thinking Introversion. In -cience whether it be appiled or

hasic, thinking introversion is expressed 1n dculxng'wath abstrace
iWdeas and divergent nfonmation. Mhustery and application of ~crentitig
concepts are important qualities to health techrologists, e the
inherent orcanization ol an mmstructional strategy 1= <y=ternatically
nlanned to offer practice in discovery, productive thinzime and
problem ~olving are facylitated.
we shall borrow frow tacne's heirarchial approach to probloer

olvipg and pluace our leaming experience s in scquential steps,

just as it i1s true that complex rules depend upon prier leawmim s
of simpler rules, so0 also a final task of probler solvin: mav be
<hown to derive faci 1tation from previon:lyv learned rules,
..... the tinal task of such a hicrarchy 1< presented with Tt

vorbal cutdance and, therctore, and the Chiracter o rorde
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n(3) Bv de<igning a learning hicrarchy of subordinate

solving task,
and supportive tasks, we encourage students to enter at the level

of their competence. We do not disclose the final task to the student,
but we make certain that all students perform all but the final task
before attempting it.  The final task of our hierarchy must have the
characteristics of a problem solving activity and all students

mist be given an opportunity to ddscover the solution.

Theoretical Orientation. Theoretical orientation reans :an

mierest in or a preference for dealing with theoretical concerns
and for using scientific methods.  Because we aceept that conceps s
must be extrdcted from experience, and because Skinner's Operant
Conditioning Theory places learning under the experimenter's ¢on® rol
we shall advocate programmed learnine to teach concents.  Progritied
learmmg provides scequential steps which the learner 1asters at
his own pace.  Hilgard and Bower consider that the .. oprocram od
material s better adapted to more complenly ~tructurcd hodies of
materials an which what 1~ learned later denends upon what has been
learned betore. " ! [* mas the turther advantage of sorvine our
varied student population by individuaiizing mstruct: . More
portantly perhaps, <harp distinctions are necessariiy Jistinznshed
a~ the learner connects cach concept m a seaacnced trae. ates
when the student works in the clus-roon Laboratory thi- conceps

will becorme operational and sub.cauently will transter o 4 new st 1y

throuch operation in that situation,

——— - - - v T T T S T e e ——e - —

' i, rotorr MO T o o T T , ol .
Winston, 1970, Pase 237,

b Hhleard and Bower, Theories of Learman o tonture <veho o

Sertes, \ppleton-tentaryv-crotty e Lo




10
BEST COPY AVAILABLE

Complexity. Complexity is an intellectual dispositinon to
vialue expermental and tflexible ways of viewing and orcanizing
phenomena.  Probably how to make our gains camulative for future
use is one of our most Jdifficult tasks. Flexibility and experi-
mentation derive from insight. How may we teach insiyvhtfully? ‘or
this attribute we turn to the Cognitive-Field Theory o1 lcarnin:
to gain our own insights into the problem. Morris L. 3igsee
giver us the key to our problem, 'Within cognitive-field theory,
lcamming, briefly defined, is an interactional process within
which a4 person attains new insights or cognitive structures or
changes old ones.  In no sense is it a mechuanistic association-

Ixtic process of connecting stimuli, which impinge upon, and re-ponses,

-

. , . , . W)
which are cvoked or emitted, from a biological organism."

Now Lot us examine how we may teach medical laboratory science
m=i2htfully.  We must view the student as the conter of our
im=truction, Cognitive-ficld theorists are concerned with outwad
behavior only insofar as it reveals what s transpivin: psveholocically
or perceptually.  \ceoarding to cocntitive-tield psveheioglsts
the only reality a ran can ever know, or use, i~ hLis ntorprotat oon
of vxperience.

Piope states, "Hence, intellectaal proces—o. are Geeply
attected by an individual 's coals, and learrims activesy anclaline
habit fornation, is coal directed '™ We know i "oan”

student '~ poul - 1t 1= to becone o practicing health tochnolbo -t

—— T T A \
cy Jodarnin Tneoartes o e,

T N NI . e e ———— e = & e - .- = T = -

B L
~it.

T Rioee, Yorrr |
(3]
i

Forpor ooaew, tace 100

fh- Gaene, kobert Moo Mibitary Teroman s oo Prancini=s of jeare o
A’.A,.a\—_—.--—‘_,_—.-—- — JT _\,\_ . .

|
\nerican Psvchologr-t SCTT, Tonvruary el 7 Al
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Copnitive psychologists emphasize the person and the reality of
his life space; our task is to provide experiences through which our
student's interact and expand their environment. F-om his best
interpretations of these cevents our student will derive insights,
They will serve as dependable guides for his future.

For the health technologist instructor this means the
student must have wnple directed clinical experience in a real-
Pife situation.  When cxposed to patients and the services of patient
care, and with an everpresent instructor to explain and coordinate the
instructional goals and objectives, the student will cain insights
nto hiis choosen role.  Objectives for clinical experionces mist
provide students an opportunity to Jdifferentiate tasks, to
seneralize perceptions of health care, and to learn throach caperionce
what actions lead to what results,  The student pecories o re~tructared
person capable ot continual (differentiation, cencralizations,
continual restructurization; to wit - tleaihle, exnerinental, and
msi:httul,

Acquisition of the skills of Health Technolon, Al onch

- i . ——— - -

SR is amotor learming task nevertheles- the Loarnis of <k
Correspondsoanosone wavs to verbal learnings i that ooglitive
processc-~ dare heartily o anvolved.  The dittference 1 tha i
learnim: skills we are interested oo process approach,. ur
problem then s leamiang experiences which will enaide o

student to bridee the cap between uncertain attenpt and competens

Certormingee.,
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The question we nust answer is how can Icaming theorv be
put to use in designing maximally effective training procedure?
The most analvtical discussion of the relationship of princijles
ot learning to an elaborate technology, applicable to health

technolopy, has been presented by Robert M. Gagne, The Arericon
(7)

Psvchologist, We have adapted his understandings of rilitary

training to develop a theory for training procedures in health
technology. We propose that management of learning skills
to health technologies requires these activities:

1. A task analysis must be made and clements of work tdertidied.

2. Elements of work or tasks should be aralvzed into component
or nicroelements of work.

2
.

Microelements may be learned in different wavs and require
a variety of instructional practices.

1. The component microelements of a task muis* “o rastered
before the student proceeds to the subscequert task and
attempts the tfinal task.

5. The microelements must be placed in a hierarchy of
leaming tasks and must be prescnted g< o whole to the
student before k= enters the hicrarchig! learming chair.

Acquisition of Professional Attitudes, Individuals vary in

thelr motivation to succeed, in anxicty, need for 1Chievement ,

and level of aspiration.  ‘Yrom Green's statement, UAttitules are
associated with mawy of the social and cultural factors artecting
pvraonality.”(g) I theorize that ethics und prefessional conduct

arc leamed through social and cultural caperlence.

TV Ragne, 01T Tage S1o

t81owreen, Donald Ko, Fducational Psveholoev, Uront e Cabl, P loaoe!

Chitts, New Jersev, T pacd T, —
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Carl Rogers contributes our specific orientation, "Priefly
it mav be put that the observed phenomena of change scens most
adequately explained by the hypothesis that given certain psvcholoyical
conditions, the individual has the capacity to recorgarize his
field of perception, including the way he perceives hirselt, and that
a concomitant or a resultant of this perceptual reorganization 1s an
appropriate alteration of behavior."(g)

If we arc to inculcate ethical behavior and professional concemn
we rust write behavioral objectives for the desired behavier ard
measure change by our stated criteria.

In support of this relation of the student's self to his e.perience,
through experience the student will be able to reorgarize his porception,
restructure himself and change his behavicr to the appropricte prefessicnal
response.,  Through opportunities to practice the profesyional role the
student will identify its values and throuph usec intermalize thom,

Judgement and Evaluation. It 1. reasopable to suggest that The =

total of the learnin wctivities and the personality ractors it
influence learning them clves operate at this level.

I suggest we view leaming to judpe and to eviluegre d4s a4 MIJTCJosT
of intcllectual developrient. It bhegins with instrewrtal 40tivities oo
which procedures define concepts.  "hese operation: becone intermalized
in a symbolic notation that reruins constant in varicus sptuatlions and
iragery.  Tarcugh use and application of rrinciples the learmner eracaiily
grasps the expected outcomes of o wide variety of prozedure . Oroe tho

principles, concepts, and abstractions .ive 1o tered, the stuios Lo

Al

[l

dHle to dudee and evaluate the results o Boe e otivrs® oot 0 K

=

ERIC (0 Hamachek, op, cit. page 53
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has behavioral objectives and performance criteria from previous experiences
to apnly to the new :ituation.

The Nature of the Theory of Instructicrn for lealth Technology. It

is beyond the scope of a practicum to encompass all the aspects pertinent

to learning a health technology. The major ideas are:

(1) The theory is in reality a prescription drawing on many
sources for therapy.

(2) The theory is a yardstick for measuring instructional
methods.

(3) The theory specifies ways for accomodating the needs of
community college students and health professionals in
goals.

(4) The theory encourages innovation and exploration in students,
instructors, and theorists.




15

PROCENURES

The Omnibus Persorizlivty Inventory and the fuestionnaire were adnin-
1stered to sivty-nince studerts enrolled 1n the Associate Degree Prog.n tfor
Mdical Laboratory Techmicians,  The results of the Intellectual Disposition
Scales: Thiaking Introversion, Theoretical Orientation, and Complexity
were tabulated and their relation to Grade Point Average investizated.  The
study wis designed to assess the relative heterogen~ity of certain per -
sonial ity measures and personal data among the successful students< rujoringe

inomedical laboratory science.
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RESULTS

The raw scores on the various scales of the OPI, vhich was adminis-
tered to sixty-nine students in medicai laboratory science, varied
widely. This wide distribution of scores and the students cunmulative
grade point average appear in Table 1. We shall restrict our examination
to the relation of three intellectual disposition scales and academic
successy although Estheticism is listed as one of the Intellectual
Dispositions 1t 1s not prerequisite to an applicd science. Our primary
interest focuses on Thinking Introversion (T1), Theoretical Oricntation
(TOY, and Complexity (CO) because of their importance to the application
of learning theory to health technology.

The mean score of our student population on the i scales rather
closely parallels the mean of the romnative ~ample.  The lower -core on
the Masculine - Feminine Scale possibly reflects the highi number 75
of women in the progrivt.  From the mean =core m the OPD scales and the
cumulative grade point average which are pletted in Fioure 1, we see our
student population is fairly typical of cownmity colleve student~.

From the Otfice of Institutional Rescarch we leamed that oo ooan
frade Point Average for all degree <tudents at Horida "mior Jolicoe 1+
2,480 The mean Grade Point Averagce tor ~tudents i the “Medical onergror
fechnicrans Program is 2,000 which 15 0018 points above the average,

Of the study group thirty percent have withdyawn trom the procrw,
twentyoone percent ceirther have or will praduate by the end ot e w0 -
ccad, and tortvenane percent andicate thoy cgect o corelete
provean of studies. AlL of the students who wcored ahove the e o

complextty or autonomy have continued i the provras, Tahle U
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None of the women students who are married have wi*hdrawr from the
progran and only two of the married men have withdrawn,

Forty-ecight percent of the students responded pesitively te the
questionnaire item relatiig to aspiration to a Bacheler's Degrec: however
in a recent follow up of the program graduates, we find only appreoxinately
tifteen percent of the students so engaged.

Sixty-five percent of the study group is under twentv-one .cars of
ape and seventv-two percent of the study group selected their present vears
as their happiest. One might interpret this choice as indicating that the
sucvess the students are experiencing in school is refiscted in their
eencral attitudes. Whatever interpretaticn is rlaced on the dato, thev
<o indicate a striking homogeny.

Nf particular significance to the apy Lication of lcarnin: theery
te instructional strategy is the data conparing grade point avernpe ¢-
the T.1. and T,0. scales of the OP!. tore out o < even stucdints whe
were helow the mean on these two scuales and whe failed oo maintain a

LR

<rade point averagce adove 2,70 have withdraw: (ros sk prosrar, Table Tl
Personal dimer<ions, which appear o relate to a proferencs for

intellectual activity by voudents noa =enlts tecisolasy proerim, b

Feen reported. Our challerve then is to examine tTodrrine thoecry for

1t~ relevance in planning instruction whick vill eratle Jormag ity

collece students to function professionalls as thoey rove rer sreovae

toocarcers,

conclusions

Sur hvpothesis thar o certain irtellootud L R T s
4 rreterence tor thinking Introversien, Mecrver toal Jraeatar . - d

piexaty was affimed inour studv, Thee e et ity savniticer ot
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the following two reason:,

(1) In view of a sclective admission policy waich placed emphasis
on academic aptitude scores in evaluating program applicants, it appears
a personality inventory would provide additional relevant information to
aid in counscling students,

(2) Learning theory can be applicd to planning levels of learning
and levels of testing for the type of mental processes the student nceds

to develop.
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SUMMARY
FPOM PERSONAL DATA QUESTIONATRRE

BEST COPY AVAILABLE

Average age 22
Age range 17-45
Nunber under 21 45
Mumber over 21 28
Percent male 25%
Percent married 30%
Plan to work as MLT 100%
Aspire to a Bachelor's

Degree 48%
Consider their present age

happiest 72%
Are gainfully employed 10

hours or more per week 45%
Withdrawals by midtern

ot Term 11 155
Graduates

School year 1973-74 215
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RECOMMENDATIONS
BEST COPY AVAILABLE

The particular data presented appear relevant to the intellectual
disposition catevories.  Although restricted to students in iedical lab-
oratory scicence, the data arve consistent and supportive of the hypotius::
underlving this systematic attempt at revealing a correlation between
personality profiles and dropout propensity. Therefore we recommend that:

1) Every student enrolled in a health technology progran take a
Personal ity Inventory.

t2) The results of this inventory and i1ts protfessiondl interprotation
he available to him, and his Program Director, throuch the Yffice of
stadent services,
teadhing procedures an o health technolosies be o sy-tematicai
dovelope Dand evaluated for a level of teachin and ltear..n: whal
cnoourace problert solvimg, roflection, concept and pranc gl
aarposve anvelvenent, and coonerative mguiry,

e appendiy contaies caanples of Bearnans evpericnes - whiach o late

. !

oo theory and o partrcular e Hlectuad fisoosit oo baso i ipon

[

cesendat o,
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Basic Concepts in Hematology
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PREFACE
BEST COPY AVAILABLE

1M THIS PROGRAMMED COURST OF INSTRUCTION YOU wilL STUCY THE BASIC =EMA-
TILOGY PEQUISITE FOR A FIRGT CUURSE IN CLINICAL HENATOLOGY, Tl -ofVA-
TOLOGY COMPRISES THt INFORMAT [ON OBTAINED 7TR0M THE CIAMNDSTIC LABORATI?Y R(-
CEDURES INVOLVING THE EMMINATION OF PERIPHERAL BLOOD, VENOUS L20D, AND BON
“ARROW ASPIRATIONS., MOR™CLOGC!C AND FAYSIOLOGIC DATA, DERIVID TROM =IMATL-
COGIC TeCHNIQUES, ARE MNEEDED TO COMPLETE THE CLINICAL ©1.0v CF 24710, - AND
TC ASSIST Tmf PHYSICITAN 1N ThmI DIAGNCSIS OF DISEASF, iF TreEZiD ZATC S ~0007 --
OJS NEw TERMS ARE FRIGHTENING THEN THIS BOOK 1S FORt YOU BECAUSZ 17 iS NosianeED

FOR YO, THE LEARNER.

ALTHOUC- MEDICAL LABORATORY PESRSONNEL OFTEN LEARN USEFLL FEMATOLONL, AL
OROCEDUFES, THTIR PERFORMANCT OF TmE MEDICAL TECHUIQUES DF HEVATOLO T
INVESTIGAT NS 15 NOT 7O BE TONFUSED wilTr ACTUAL KNOWLEDRT LF FEIMATOLO
FOR THAT REASKM THISE UNZRTISES IN HEMATOLOGY ARE DESIGNED 77 RELP D -

TaE T U0W e GOALSS

. VN LTSI T BATIUALLY FUNDAMENTAL OF L PUENTNTAL YRS
P T Wb DU ATTOE N s T S EMATOLOG AL TR LR,
S W AL kD T R e TR T MORPHOLOG DAL DIEETRTLTIAT D

Y0 v AU TRE THE NETETSARY HIMATOLOGIL PRING PG RD TOLDATIC. VA-
WAL T UL REANE T Rl S OF TeE COALITAT L D S NLTITAT L P e

POURE E ENRENING THT AL AT CEIGICAL DIAGROS TS

ey
o




MODULE: ]
INTRODUCTION TO HEMATOLOGY ~ BEST COPY AVAILABLE
Quidepost: Briefly stated, Hematology is the study of blood and its
formed clements. Many of the young blood cells nomally exist only in

the bone marrow and appear in the peripheral bload only in disecase.

Blood 1s man's only fluid tissue.

nit T - Hematology is the sum total of the techniques and the informa-

tion derived from these hematological studies as they are used in pati-

ent care.

Ney Words: Bone marrow cvtopenia
Lymph oxygen
fetal carbon dioxide
hematopoiesis ervthrocyte
nuc leated plasma
disc phagocytosis
cubic millimeter thrombocyte
coagulation
nlatelets
hematolovical
hemoglobin

leukocytes

cyte
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Tn1s module 1s written with you in mind and is the learner’s manual: ape:

{inishing the leaming experiences provided in this unit you will be able -

(1) Define hematology and use the key words correctly, using the text us
your reference.

(2) List the formed clements of blood and classify them in three major
divisions based on morphology and function with 100% accuracy.

(3) State the size and function of erythiocytes according to the informatior.

in section cleven.

(4) State the size and function of lcukocytes according to the information

in section twelve,

() Classify leukocytes into three classes with 100% accuracy.

=
>
N

State the size and function of platclets according to the information
in section fourteen,

(7) Recognize the overall criteria for neutrophilic maturation with 80%

accuracy.

(8) Apply these criteria to other celis of the leukocytic series with
100% accuracy.

(7) Recognize that the laboratory technician's work reflects the natient':
health and requires careful responsible work,

(10) State the distinguishing morpho!agy and the unique role of blood piatele-:

using the information 1n this unit as vour reference.

when you come to a blank space try to fill 1t in without checking the answer
rirse,

“he complete clinacal

study of any patient reouires diagnostic laseratory

srocedures involvang

T T T O e . T T N R B R N S L
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The word hematoTogy 1s cerived [rom the Greck word aima [BTood and Tegos™ ™

(science), literally translated, "the study of blood.” \

is onc who specialized in the study of blood.

....................................................................

Hematologist Frame .

Blood itself is a red fluid of variable composition circulating through the

blood of the body. It participates in the physiologic act-

ivities of all the body cells.

---------------n----.----.----.------—----.-----.-.-c---.-..------.- -------

vessels rrame 3

Blood is composed of a liquid called plasma in which the clements

are sus pended

- e awee T S T e T T s e T s T s T R sttt e ettt e can e B et cace e et e mmmeemae e

cellular “rame 4

Because hematology concems the sum of the hlood cells produced, the hlood
cells released into the peripheral (4) , and the blood cells that
survive, the abnomalities found in cells of the peripheral blood refloct

AN m}nlnnce between cell production, cell release, and (b) survival,

.....................................

(a) circulation (hY  c¢ell Frame 5

The hematopoictic svstem comprises that organ complex associated with the

clements of the blood and the manner and loci of therr formation

and function

merphologic Frame 6




© ma e - e —

Hemopoiesis (aima + poicin) derives from the Greeh words roean-

ing blood and to form. A synonym for hemopoicsis is

.............................................................

hematopoiesis Frame 7

The vascular system comprises the arrangement of vesscls cir-

culating all the body (a) including the heart, (b)___

OO---....----.-...----.-.-.-.---.--.---.-.--------.-‘c..----..

(a) fluids (b) arteries Frame 8

The study of hematology Jdeals with the morphologic eTements,

somctimes called formed elements or (a) components,

-0------..--.--.-¢---.----..-.‘--- ---------------------------

(a) cytological (b) suspended Frame ©

[f we withdraw blood from the vascular system and prevent clot-

ting the herncytes (also known as the) of

formed elements Frame 10

From section #10 we learn that blood which contains an antico-

agulant can be separated into formed elements and (a)

bicod contains fibrinogen and other coagulation factors which

form a fibrin clot at the site of an injury to a blood ves<el].

Serum contains no fibrinogen. It is removed a- insoluble fibrir
threads in which the (b) arc meshed,
(a) plasma (b) Blood cells Frame 11
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- ——— - i o

tuman hlood vcells =iy be classified into three ingjor Jhivisions based on

morphology and function.  They are ervthrocytes (a)

laukocytes (b) _ and thrombocvtes (platelets).
i1) red blood cells (b) white blood cells Frame 12

Any variation in the number, shape, and function of one or more of these cell

scries of the (a) will produce and (b syTptom cor-

plex called a blood dyscrasia.

(a) blood (b) hematological Frame 13

The erythrocyte is an elastic biconcave disc lacking a nucleus and measurin:
7.2 micra in diameter. It has an average lifc span of 120 days. Lrythrocyvet.
carry hemoglobin as a respiratory pigment in the torm of oxyhemoglohir. 7Ths

main function of crythrocyvtes is to transport hemouelebin with its asseziite.

oxvgen and (a) dioxide,

...........................................................................

fa) carbon ) Frame 14

- e —— e —————— = =

c—— - — e — ——— —

Unstained erythrocytes arce a pale greenish vellow due to the presence ot

(a) . Erythrocvtes stain (b) ~with Wright's or

Romanowsky stain.

) _hemoelobin (b} Fosin Red Frame 15
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15 a2 living nucleated

The leukocyte or(a)

cell 8-12 in diameter. It's life spar varies. It occurs in

both peripheral blood and (h) in peripheral

blood leukocytes are composed of polymorphonuclear cells, lym-

phocytes, monocytes, and plasma cells,

—--.--o.---.---«-------o-----.-------------------------—---;--

{(a) white bleod cells (b) bone marrow Frame 16

The life span of our first lines of defense or the polymorpho-
nuclear cells is three to four days, of lymphocytes is approx-
imately one hundred days, and of moncytes two davs to two wecks

The life span of cells is of unknown durations.

.--.----------------.-------------.-------.---_---o—-- L R N e

Leukocytes are identified by certain nuclear and Cytoplasmic

morphology and (a) characteristics, when the Rormanowsky

stains are used. Fach series of (b) fulfills a pro-
tective role in defending the body against (c) , by
(d) and/or pinocytosis and immune antibody formation.

--—-.-----------.-------------—--—------------_--------------_-

(a) staining (b) leukocytes (c) disease Frame 18
(d) phagocytosis

The thrombocyte (G. thrombos, a clot, + kKytos, cell) or a

1s a morphologically irregular, thin, discoid

cell, round or oval in outline, with a smooth, well defired

limiting membrane. Platelets vary from 2 to 4 micra in
(b) and are derived from the cytoplasmic portion
of megakaryocytes, the (c) cell,




1e; platelet (o) diameter (c) parent _REST COPY AVAILABLE

Megakaryocytes are the (a) cells of the bone marrow. Tie

thrombocyte stains purple red with the (b) stain. The

thrombocyte is the most fundamental factor in (c)

inasmuch as it appears to function in all the known mechanisms

utilized bv the body to control the loss of (d)

............

---------------.--.-------.-----m-- ...............

giant (b) Romanowsky (c) hemostasis Frame 20
blood

Hematological examinations require a properly collected blood

(a) . If thc laboratorian understands that blood is
the only fiuid tissue, he will perform (b) _ techniques carefully
and accurately to insure that this (c) _ tissue biopsvy accuratelv

reflects the patient's state of (d)

(a) sample (b) hematological (¢) fluid (d) health Frame 21

Summary:  You have completed your first unit, congratulations. If Voul
wish to reinforce your knowledge review the objectives. In this way vou

will know you have lcarncd the material in this unit. Did you? Proceed.

—
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A Criterion Referenced Pvaluation to
Measure Mastery
of the
Complexities of the Clinical Situation

1. A physician has ordered a stat urinalysis on Fu Wong. He requests you
to do it without first logging in the specimen because he must leave
for a meeting:

(2) you comply

(b) you do not comply but you log in, explain why, and do the stut
immediately

(c) you comply but answer a call in the E. R, first

(d) you do not comply and do the stat in order of its arrival

rto
.

The first morning specimen of urine is requested often because:

(a) the patient rested all night

(b) the urine remained in the bladder for a longer time
(c) the urine 1s more concentrated

(d) this specimen is easier *o collect

3. Which of the descriptions best fits the following crystals:

a. Calcium Oxalate 1. Prisms and "coffin lids"

h, Uric Acid 2. Many fomms-colored plates, prisms,
c. Triple phosphate hexagons, cetce.,

d. Calcium carbonate 3. Colorless, octahedral squares

with double diagonal lines
4. Dumbbell or shperical forms

4. It urine specific gravity reads above 1.020 on the T. 5. meter vou
should:

(a) ask for another spccimen

(b) report 1t above 1.020

(¢) report it as 1,026

(d) dilute 1t 1-1 with distillad water and double the luast two tigures

S. Combistix may become unrceliable it they are:

(a) not used immediately

(b) subjected to cold

(¢) allowed to absorb moisture
(d) not usced at room temperaturc
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LEARNING HETRARCHY FOR ACQUISITION OF A SKILL
GINING AND PROCEDURE:

| Calculat: results to correct value (+ 2%)

P )

1
Measure red cell and plasma volume '

N L + N T

i Scal bluc tip end thh Rcmove sample without breaking or ! Complete tashk withi

' sea lmg wax | mixing contents ' time lin .t set by
/‘r l ‘ ‘ T " o i instructor

- PR . ’ - s - - e @ S S @ S S e

f lse downward motion to I\ ' Allow hrad to come to full stop

" remove excess blood from |\ .

out:xde of tube = ’I\

L. , e
~ ' |

i Tiit capxllary tube SO both Y Manipulate timer to 5 minute interval I

| ends are free of blood ___“_j\ . Lo e

Pl

|
et e ot e emm ae s !

Replace cover, close and lock 1id J

Remove stopper from sa.mplcl " Posxtlon capxllary tube correctly
' ¢cleanly l | )

R . R .

'with blood sample

- c— —_

Fill capillary tube 2/3 full‘ ;
\

x

|
-

Mix blood sample by slowly.
1nvertm;, 10 times !
- — ‘T""-‘-

\\‘lCLt propcr capillary tube [ (heck ccntnfug,c suction to bench top

Examine rubber liner ‘

”~ T

—




FLOW GHART TO BE USED IN IDENTIFYING AN UNKNOWN BACTERIUM

OR™R:

FATILY:

(1! o o'..s . spnCIF.s

1. MORPHIOLOGY
2, GRAM STAIN
3. FLAGELLA
1. SPORTS
5. 02 REQUIREMINT
6, MDIA

a.

b.

c.

:‘o

c.

£.

7. COLONIAL CHARACTERISTIC

8. CARBOHYTRATES

o o0 SJ‘?

9. BIOGHERICNL TESTS

M om0 B0 T

1

10.  ANTIBIOTICS
susceptible to:

resistant to:

11. Ag/Ab TISTS

OTHER

12, DISFASES PRODUCED BY:

13, NORMALLY FWND:

e W ———— —t A - o i e = e e o o - - R P

Thos exencise 48 used te develop judgement «n Evaluaticn.

et -
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QUESTIONNAIRE PERSONAL DATA

1. Name

2. Student Nurber_

3. Date
4. Birth Date
Month Day Year
5. Male Female
6. Check: A.S. Deree Program Certificate Program
7. Have you attended another college: Yes_ No
8. s this your 1st_ ____ 2nd 3rd 4th 6th term at FJC

9. Check one: Out of school employment

(1) ______ None

(2) 1-10 hours

(3) ___ ___11-19 hours

(4) 20-29 hours

(5) ____30-39 hours

(6) 40 hours or more

J0.  Five ycars from now I would like to be:

(1) a student

(2) a medical laboratory technician

(3) married and raising a family

(4) __ _ _a medical technologist with a Bachelor's degrec

(5) in any field which can utilize the skills of the medical labcr .t
(6) in any field in which I can carmn the most money

(7) ____ don't know

11. ‘Girital status __singlc married




]

12. 1 consider the following to be the happiest years of one's life. Check one.

(1) 1-4 " (6) 30-39

(2) §-9 (7) 40-49

(3) 10-14 (8) 50-59

(4) 15-19 (9) 60 or 60 plus
(5) 20-29,

13. Pick the grade closest to your high school average.

(1) D (2) C (3) B (4) A

14.  What is your cumulative grald: noint average?

(1) ____ LS (2) ____ 2.0 (3) 2.5 (4) 3.0
(9 3.5 (6) 4.0

15. Were you bom in Florida? Yes No

16.  How manv years have you livea in Duval or Nassau counties?

17, How many different schools dia you attend before the 10th grade?

18.  How many different schools did ycu attend from grades 10 to 127

FAMILY DATA

1), Father Mpther

(1) Living at homo

(2) Living away from home

(3) Deceased
2u. (ccupation of Parent

(1) Professional

(2) Semiprofessional

(3) Skilled

(4) Semiskilled

l

(51 Un<killed oy

(Y Rt trenl
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Fducational Leve ¢ Parent Father Mother
(1) Did not complete high sch.ol
(2) High school graduate

(3) Some college

i
l

(4) College graduate
(5) Post-graduate work in college

(6) Don't know

T

Brothers , Sisters nunber of each

Check the appropriate box, are you the

cldest about middle youngest ?

I live with: (1) one or both parents (2) husband or wife

(3) friend or friends (4) grandparents (5) alone

If married - do you have children? boys girls

Ages of children

UNIVERSITY OF CALIF.
LOS ANGELES

coe L9

CLEARINGHOUSE + Ok
JUNIOR COLLEGE
INFOF'MATION



