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PROBLEM:

Given the need for a· ·t·a:sk '<Yrie:ri:t·ed training pro-

gram, there is no adequate existing methodology for training
physician's assistant.

The question then becomes, what

method(s) of task analysis could be most readily applied
to planning, executing, and evaluating a program of education and training of the Medex Physician's Assistant.

The

method for answering the above question is to review and
analyze the various approaches for task analysis and either
directly use or combine them, or create a new approach.
Included in the review is determining the dimensions of task
analysis approaches and identifying the communalities and
differences among the various approaches.

The results of

this are then to be tested by analyzing the task of interviewing, with the medical history interview being the vehicle to determine the feasibility of this model in relation
to the Medex Program

its goals, objectives, purposes and

the conceptual model of the Physician's Assistant.
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BACKGROUND

*

Medex Program
The Drew School-UCLA program is one of six MEDEX programs in the United States that are training assistants to
the primary care physician. The Los Angeles MEDEX Program
admitted its first class in April 1971. Operating with the
framework of the law (A.B. 2109) which legitimizes the training and employment of physician's assistant in California,
and the rules and regulations of the State Board of Medical
Examiners, Los Angeles MEDEX has drawn on the best features
of established programs throughout the country, while adapting to the special conditions of its setting.
Cardinal Features of Program

*

1)

As the first MEDEX program with an urban focus,
students are prepared to function in metropolitan areas where there is a critical shortage of
services.

2)

First consiqeration for admittance to the program
are corpsmen and other candidates with considerable previous education and experience in the health
field, who will, therefore, require a minimum of
training.

3)

The educational program to be effective, efficient,
and relevant is task-oriented in its instruction
and testing, the preceptorship is a mainstay of
clinical training, and academic credit is granted
for work done in the program to allow for upward
career mobility.

4)

The evaluation of the program, curriculum, instruction and student progress and of the overall
impact of the program will generate information
that can be used by this program and others.

The following information has been taken from
Application to the Board of Medical Examiners
for approval as an Educational Program for
Assistants to the Primary Care Physician.
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Functional Model of the Physician's Assistant
To keep our training activities in focus, we have constructed a model of what we consider a physician assistant
to be and how he is to function.

The MEDEX Model conceives

of the physician's assistant places his functional domain
within that of the physician.

That is, his patient cen-

tered activities are to be a subset of the physician's.

The

development pf this concept can be seen in (Figure #1) .

The

cube represent the totality of patient-care tasks performed
by the physician.

These functions can be defined along

three dimensions - the medical knowledge required, the level
of competence in clinical skills, and the expected professional attitudes.
Some of these tasks are of a technical nature; they are
processes performed in a relatively standardized way.

It is

these technical functions that can be separated out from
what the physician does and delegated to a well - trained
nonphysician - the physician's assistant.

This model tells

us something about the physician's assistant (Figure #2).
The skill dimension is the same for the physician assistant
as it is for the physician.

We would then expect that cli-

nical skills would be performed at the same level of competence by both.

Likewise, their professional attitudes or

ethical standards coincides.

It is along the knowledge axis

that the difference between the two becomes evident.

In our

view, it is this distinction that accounts for the difference
-3-

FIGURE I

FIGURE 2

(f)
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in length of training.

It explains why diagnosis, which

relies so heavily on an extensive and in depth understanding
of facts and concepts of disease is a physician function.
The same goes for a related decision - the selection of a
treatment regimen.

Both law and custom dictate that the

physician has the ultimate responsibility for the case of
his patient.

Our conceptual model complies in this respect.

Primary responsibility remains in the hands of the physician,
who authorizes his physician assistant to conduct specified
examinations and treatments.

How the physician and his

assistant interact in patient care can be seen in (Figure #3) .
The division of labor between the physician and his assistant
is evident.

It is the physician who decides whether or not

the patient is to be examined by his physician assistant and
which examinations are to be carried out.

Once the task is

delegated to him, the physician assistant gathers the necessary information and reports the recognized abnormalities,
the problems, to the physician.

He according to our model,

makes the diagnosis and selects the treatment to be instituted.

The physician assistant is directed to carry out

specified treatment procedures.

He obtains follow-up data

so that the physician can evaluate the results of treatment.
He, in turn, may discharge the patient if she is well, ask
for further studies, revise his diagnosis or alter treatment.
Given this model of who the physician assistant is and
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what he does, we can proceed to the design of the training
program.

The first step is to selct out those technical

tasks which are with the scope of the physician assistant
and which are commonly performed in the office of a family
practitioner, internist or pediatrician.

Once selected these

medical tasks are analyzed for their critical elements.

That

is, we dissect out the operations which are essential for the
successful completion of the task.
The tasks are then transformed into training objectives.
It becomes the responsibility of the training staff to assure
that the student learns to perform them with understanding
and skill (Kivel, Haynes, 1971).
Medical Tasks (selection, categorization, analysis)
Training Objectives (curriculum, instruction, evaluation)
I

I

I
~

Passport
I

I
I

.w Cre d'1t
Aca d em1c
The regulations of the Board of Medical Examiners specify that "the student shall have academic credits for the
courses taken of at least the equivalent of the Associate of
Arts or Science Degree" upon completion of a physician
assistant training program. MEDEX students who do not hold
an associate degree are matriculated in the Allied Health
Curriculum at Los Angeles City College (LACC).
Equivalency Credit
The Coordinator of Allied Health at LACC upon reviewing
students' high school and college transcripts, previous military experience, and course work completed in service schools,
awards appropriate credit. Students receive credit for academic courses given by the program when they are successfully
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completed. Credit is also given for clinical work experience
(Cooperative Education) taken during the course of the program; students may earn up to a maximum of four units per
semester, but they may not earn more than a total of 16 units
through this mechanism.
Associate Degree
Completion of LACC requirements and those of the programs leads to the awarding of the degree of Associate of
Science in Allied Health. The college has adapted the
Allied Health Curriculum to meet the legal and educational
requirements for training assistants to the primary care
physician.
The LACC graduation requirements include the following
(the LACC catalog should be consulted for details):
1)

Unit Requirement:
60-64 units of course credit
in a prescribed curriculum.

2)

Scholarship Requirement:
average or better.

3)

Residence Requirement: Completion of at least 12
units of credit at LACC, and attendance at the
college during the semester in which the requirements are completed.

4)

Course Requirements:

A "C" (2.0 grade point)

A.

Physical Education -- exemption for students
age 21 or older.

B.

Health Education -- satisfied by work taken
in the program.

C.

United States Constitution and California
State and Local Government -- 2 or 3 units.

D.

American History -- 2 or 3 units.

E.

Communications -- 6 units.

F.

Major -- 20 units.

MEDEX students enrolled in LACC may avail themselves of
all college educational, cultural, and personnel services
such as the library, guidance and counseling, and the health
service. Close cooperation between the college and the
-8-

program benefits the educational progress of the student, and
fosters innovations and appraisal.
Preceptor ship
The involvement of practicing primary care physicians
as preceptors is a vital part of MEDEX. Making the preceptor an integral part of the program has many advantag~s:
Educationally, for the student, and for the potential physician-employer. During the training period, the preceptorship leads to relevant education. That is, the student becomes prepared for later clinical practice by increasing
involvement in that practice. Under the program's direction
he is supervised in the performance of tasks under real-life
conditions. He learns about the total familiar and socioeconomic contexts in which illness occurs; he gains a sense
of the importance of continuity of care and of the opportunities of prevention.
In citing the advantages of the preceptorship, two
things should be understood. One is that the program in no
way abdicates responsibility for training because of the
preceptor's assumption of teaching responsibilities. Rather
the education of the student is a joint venture in achieving
the objectives set by the program. The second thing to be
emphasized is that, although the training of the student endeavors to make his most useful to his preceptor, there is
a basic core of clinical functions which the student must
learn to make him adaptable to the practices of other primary care physicians. For example, if the preceptor engages
in pediatrics, the student's training will emphasize the care
of sick and well children; however, he is also expected to
be proficient in tasks relating to adult medicine.
Functions of the Preceptor
The tasks the students are expected to perform are communicated to the preceptors. They are asked to focus on
those tasks in the selection of patients to be seen, and in
the examinations and procedures to be performed. Their
teaching, therefore, is directed toward having the students
learn to perform required tasks proficiently. The preceptors also participate in testing student performance; they
participate with the program in selecting required tasks and
the standards of performance.
It is the responsibility of the preceptors to stress in
real-life situations the necessity for the development by
students of such personal attributes as dependability and good
interpersonal relationships. Moreover, preceptors have the
-9-

opportunity and the responsibility to point out ethical,
legal, socioeconomic, and cultural factors that operate in
patient care.
INSTRUCTIONAL PROGRAM
Length of Program
There are three interlocking determinants of the length
of time a student will spend in the program:
quirements of the program,

(1) the re-

(2) the requirement of an Asso-

ciate Degree, and (3) the regulations set by the State Board
of Medical Examiners.

For most students, this period will

be between 18 and 24 months.
For the individual student the duration of training
will be determined by his previous college record, equivalency credits awarded for previous medical training and experience, college courses successfully challenged by examination, and by his ability to achieve proficiency in performing
the tasks required by the program.

However, as required by

the Board, a minimum of one year must be spent in full time
clinical training with direct patient contact.
Strategies for Instruction
As much as possible, factual information and theoretical
principles are integrated with practical application of that
knowledge.

In this way, there is mutual reinforcement of

theory and practice.

For this reason, contact with patients

is begun early, and the learning of factual information con-
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tinues along with clinical work.

Because of the range of

duties of the assistant to the primary care physician, his
learning covers may clinical disciplines.

These include

pediatrics, internal medicine (including geriatrics and
rehabilitation), surgery (including emergency medicine and/
or orthopedics), psychiatry, obstetrics and gynecology, and
radiologic and laboratory medicine.

Although, his preceptor's

practice may have emphasis in one or a few of these areas,
the student becomes more versatile by having some training
in all of them.
If the physician assistant is expected to perform certain
medical tasks, training should be directed toward this end,
i.e. the training is task-oriented.
components:

Each task has three

knowledge, skills, and attitudes.

The instruc-

tional efforts of the program are directed as providing the
student with the medical knowledge, clinical skills, and
professional attitudes necessary for the successful performance of those tasks within the scope of the assistant to the
primary care physician.

By the time of graduation from the

program, the student will be able to:
1)

2)

Obtain and record CLINICAL DATA by performing:
1.1

Interview of patient or other Informant

1.2

Review and abstract of previous medical records

1.3

Physical examination

Obtain and record PARACLINICAL DATA by:
2.1

Performing the following procedures
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2.11

Urinalysis

2.12

Blood-cell counts, hemoglobin and
hematocrit determination; read a
blood smear

2.2

2.13

Test for occult blood in feces

2.14

Screening urine test for pregnancy

2.15

Electrocardiogram

Collecting (or instructing patient how to
collect)
2.21

Venous and capillary blood

2.22

Urine for culture and chemical tests

2.23

Feces for culture, parasites, and
chemical tests

2.24

Nasopharyngeal, urethral, vaginal and
other exudates for smear and culture

2.25
2.3

3)

Sputum for culture and cytology

Performing and reporting results of
2.31

Tuberculin and fungal skin tests

2.32

Vital capacity

Implement PREVENTIVE PROCEDURES by:
3.1

Administering routine immunizations

3.2

Giving information to patients about nutrition and exercise

3.3

Giving information to patients (or parents)
about how to avoid health hazards such as
accidents, poisons, smoking, and drug abuse
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3.4

Giving information to patients about contraceptive and sterilization methods

3.5

Giving information about, scheduling, and
performing periodic examinations such as
well-baby, PAP smears, tuberculin skin tests,
breast self-examination, etc.

4)

Implement TREATMENT PROCEDURES by:
4.1

Administering first aid, including cardiopulmonary resuscitation

4.2

Administering prescribed drugs or parenteral
solutions

4.3

Giving information to patients about drugs
prescribed for them, such as route of administration, dosage schedule

4.4

Introducing a nasogastric tube and a urethral
catheter

4.5

Removing foreign bodies from the skin, conjunctiva, nares, auditory canal, rectum (fecal
impaction) ; removing gastric contents

4.6

Repairing a skin laceration

4.7

Incising a furuncle, carbuncle or skin
abscess

4.8

Giving information to patients about prescribed
diets for weight reduction, diabetes, and
restricted sodium content

4.9

Immobilizing a strain, sprain, or fracture of
an extremity by applying prescribed strapping,
-13-

splint, sling, or cast
4.10 Giving patient information about prescribed
restrictions of activity, position or posture,
and how to apply heat or cold to affected
part.
4.11 Counseling patients with emotional reactions
to their illness
4.12 Intervening (first aid) in acute emotional
crises, such as threatened suicide, psychoactive-drug reactions, etc.
4.13 Referring patients to prescribed consultants,
health and social agencies
5)

Carry-out sets of instructions (protocols) for
PATIENT MANAGEMENT for:
5.1

New problems (e.g., patients with upper
respiratory, urinary, gastrointestinal
symtoms; fever, chest pain, cough)

5.2

Previously-diagnosed and chronic problems of
states (e.g. hypertension, diabetes, peptic
disease, pregnancy)

In learning to perform these tasks the student will also
learn to behave in a PROFESSIONAL MANNER by demonstrating his
understanding of the:
1)

Role of a physician assistant in relation to other
members of the health team;

2)

Ethical and legal responsibilities to patients,
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other health professionals, and the public;
3)

Socioeconomic and cultural factors that may affect
patient care;

4)

Factors that promote patient satisfaction and
compliance.

In summary, the knowledge, s'kills and attitudes for each
required task are identified and communicated to students and
participating faculty.

Study in these areas is designed to

progress from the normal to the abnormal; from the simple to
the complex; from a didactic to a clinical mode; and to increasing responsibility for the student.
Methods of instruction are fitted to the material to
be learned.

For learning facts and concepts, a combination

of lectures, programmed instruction, assigned readings, and
audiovisual aids are employed.

Practice under supervision

of patient examinations, laboratory and treatment procedures
serve to develop clinical skills.

Practice is supplemented

by demonstrations, audiovisual techniques (including the use
of videotape recording), and simulation (e.g. role-playing).
Attitudes are shaped by lectures, reading, directed group
discussions, and most importantly, by the example set by
other professionals.
Courses of Instruction
Formal courses given by LACC and required by the College's Allied Health Division and the Regulations of the
Board of Medical Examiners are indicated by course numbers
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(Refer to LACC Catalog for course descriptions. Asterisk
indicates a course that may be taken at LACC or an equivalent course given by the program for which credit is
granted) .
Basic Educational Core
1)

Communications (6 units) English 1, (Reading and
Composition) and English 2, 29 (Report Writing),
Speech 1, 2 (Public Speaking), or other prescribed
equivalents.

2)

Social Sciences (10 units) -- (a) History (4 or 6
units) -- from History 5, 6, 11, 12, 13, 15; AfroAmerican Studies 4, 5; Mexican-American Studies 2,
7, 8, 9; Political Science 2, 8 --as prescribed
by LACC; and (b) Sociology 1, 2 or 6 (3 units);
or Anthropology 2 (Cultural Anthropology); and
(C) Psychology 1 (3 units)

3)

Mathematics (3 units) -- Mathematics 51 (Math for
Allied Health Personnel); or other courses which
include algebra.

Basic Health Sciences Core
1)

*Anatomy 1 (3 units)

2)

*Physiology 1 (3 units)

3)

*Microbiology 6 (2 units) 20 (4 units), or
1 (5 units)

4)

Applied Physiological Chemistry -- subject matter
is incorporated in physiology and clinical science
courses (e.g. normal and disordered metabolism,
water and electrolyte balance)

5)

Applied Medical Physics -- subject matter is
incorporated in physiology and clinical science
courses (e.g. hemodynamics, electrophysiology)

Clinical Science Core
The following courses, required by the Board's Regulations, are not always identifiable as such, but the content
described is, nevertheless, covered by the program.
1)

Community Health and Preventive Medicine:
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2)

Mental Health; Counseling Techniques:

3)

History-Taking and Physical Examinations:

4)

Laboratory Techniques:

5)

Medical Terminology:

6)

Concepts in Medicine and Surgery:

7)

Therapeutics; Pharmacology:

8)

Management of Common Diseases; Medical and
Surgical Procedures:

9)

Medical Ethics, Law, and Socioeconomics:

EVALUATION MECHANISMS
The total MEDEX Program is evaluated along the following dimensions:

(1) The educational program which includes

curriculum, instruction and student progress;

(2) Evalua-

tion of the overall impact of the program.
Educational Program
Since learning is a process of change, evaluation is
seen as a system of quality control, which measures whether
desired changes have been effected by the educational process.
Evaluation can also be used as a diagnostic instrument
to determine a students' strengths and weaknesses, information which can be used to Improve the rate of a student's
progress.
1)

Student Progress
The student's knowledge -- his grasp of facts and

concepts -- is measured by objective, essay, and oral
examinations.

Pre-testing is done to enable the student

to proceed at his own rate, i.e. if he knows the material, he can proceed to other subject matter.

In addi-

tion, his knowledge is tested according to his ability
to perform specified medical tasks.
Successful performance of required medical tasks
is the goal of the training program and, therefore, the
heart of student evaluation.

Assessment of student per-

formance takes place during his patient

directed

activities or, if this is not possible, by simulation.
For example, the ability to do clinical examinations is
judged by direct observation by a physician (or by
review of videotaped examinations) , and by oral and
written presentation of data.

The ability to take an

EKG tracing is assessed by a senior technician according to criteria established by a cardiologist.

A cli-

nical pathologist certifies laboratory skills; a cardiologist from the Los Angeles Heart Association certifies cardiopulmonary resuscitation techniques conducted
with a model.

Role-playing is used to assess counsel-

ing with regard to diet and prescribed medications.
Student attitudes are evaluated by physicians,
nurses and technicians on written forms; they rate
factors such as reliability (attendance, punctuality,
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completion of work, etc.) and ability to relate to
patients and co-workers.

In looking at student's

total performance the "Critical Incident" technique
is employed.

This technique asks observers to note

specific actions by the student that led to specific
beneficial or detrimental outcomes.

Rounding-out the

evaluation mechanisms are the student's log of his experiences (Activity Report) and his college grades.
Periodically, evaluation material is discussed
with each student so that he is aware of his progress
and of areas needing more attention.
2)

Curriculum and Instruction
The curriculum and methods of instruction are

scrutinized for their effectiveness and relevancy.
Feedback is obtained, first of all, from the progress
that students are making, and from comments by faculty, preceptors and students.

This information enables

the program to modify the curriculum if necessary and
to revise techniques.
Instructional materials (books, programmed instruction, audiovisual aids, etc.) are reviewed by
medical educators before and after their use for relevancy, level of difficulty and reliability.

The learn-

ing environment is assessed by observers, who record
their observations of such factors as types of teach-
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ing method, material presented, clarity of learning objectives, physical environment, and relevancy of content.

Finally, testing procedures are reviewed for

their validity and reliability.
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Many psychologists in the areas of engineering psychology and educational psychology (i.e. Wheaton, Gagne, Glaser,
Mills, Melton) have commented on the lack of a generally
accepted set of unifying concepts for the systematic description, prediction, and manipulation of human behavior.

There

has been evidence of these taxonomic problems in all disciplines.

As Wheaton (1969), Parker (1967), and many others

have pointed out, the first studies were performed after
World War II in engineering psychology.

These studies fo-

cused on psychomotor tasks within the systems context, their
purpose being to optimize performance through function allocations, design, selection and training.

However, i t ap-

peared that the results of these studies provided no means
for systematic uses of principles nor rules for their application.

The systems and tasks could not be contrasted on

any consistent basis.
Melton (1959), an engineering psychologist expressed his
concern particularly with respect to a lack of definite terminology for behavior description.
" .•• I can see the problem but I cannot see
the solution for it! My statement means
that psychology does not have a satisfactory
classification scheme in terms of which
specific tasks engaged in by human beings
can be described, identified, and placed in
a dimensional matrix in relation to other
tasks ... " (Glaser, 1964)
Paul Fitts (1964) , expressed the same concern within
the context of learning:
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"The importance of an adequate taxommy
in skilled tasks is widely recognized in
all areas of theorizing today. A taxommy
should identify important correlates of
learning rate, performance level, and
individual differences. It should be
applicable to laboratory tasks, and to
tasks encountered in industry and in
military service" (pp. 178).
In the past few years, many experimental psychologists
have scrutinized this problem and related similar feelings
among them.

Fleishman has stressed the need of a taxonomy

of human performance permitting integration of laboratory
research with generalization of it to operational settings.
A review of the literature demonstrates that there are several systems for identifying and/or grouping tasks, each
having its own method and procedure.

However, further re-

search shows that within these systems, Lhere are a number
of schemes designed to describe the human behaviors occuring during task performance (task analysis) which have relevance to the classification of human performance.

One of

the many problems as will be shown is that the procedure
for obtaining definitions, descriptions, and classifications
of tasks are so varied.

A review and analysis of these

various dimensions will be done in the following pages:
The approaches to task analysis or description focus
on one or more of the following:
1)

Human functions

2)

Internal processes

3)

Overt response

4)

Human abilities

The emphasis for the above approaches is on description
which is an aspect of classification (classification involves
comparison among or between objects in unit be studies),
(Farina, 1969).
The human function's approach is seen in Miller's,
Gagne's, Alluisi's, Kid's, and other's research work.

This

approach centers on the functions of activities during task
performance.

The descriptors which are employed most often

refer to the internal processes.

The second approach com-

bines focusing on internal processes and overt responses,
integrating both aspects of covert and overt behavior with
the descriptors concentrating on these two aspects of human
performance.

The third approach emphasizes the aspect of

human abilities.

It deals with both the overt and covert

processes, but within the context of man's capacity for
doing a task.
HUMAN FUNCTIONS
In the field of system's development, Gagne (1962)
discusses the examination of human functions in relation to
first describing in specific terms the nature of the human
functions being used (task description) .

This first step

provides exact specification of what the individual as he
relates to the other component (man or machine) is doing.
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Once this task description is accomplished, a task analysis
can be done.

This analysis determines the extent to which

each type of human behavior that is necessary, can be accomplished.

Included in achieving the type of behavior requi-

site is the use of training, selection and job aids.

Gagne

presents a scheme for the conceptualizing of all human functions as being a combination of three basic functions:
sensing, identification, and interpretation.

He sets out to

describe the functions of both men and machines within a
framework which would establish their relationship to systems
goals.

Gagne views man as the major component of the system,

man's main function being information processing.

Gagne

utilizes the term "functions" to represent what others have
defined as tasks.

He defines functions as "transformations

which the human being performs upon input to produce outputs"
(Gagne, 1962, pp. 35).
Gagne isolates three functions which are seen as levels
from simple to complex.
interpreting.

They are sensing, identifying, and

Figure #4 demonstrates the model of the three

functions as well as the descriptors within each function.
Gagne also provides definitions for these descriptors.

If

we were to take a task and apply it to his model, the following would ensue:
1)

Identification of the type(s) of function(s) to
be performed.

2)

The delineation of conditions to be met if a par-

FIGURE #4: "BASIC HUMAN FUNCTION

(Gagne, 1962)

SENSING

IDENTIFYING

Output
Input

INTERPRETING

Input

·.
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ticular function is to be used (input conditions).
In delineating input conditions, a distinction is made
between specification of the input characteristics and of
the individual's knowledge after specifying the conditions
for all functions.
tems models.

The sequence of events follows the sys-

The filtering instructions stored in memory

aids in selectively scanning the range of values in input.
If the sensing function takes place, that is the indication
of the absence or presence of a difference in physical
energy, the other functions may be activated in accordance
with the shunting conditions already established.

Thus, if

identification would occur (the second function) , the input
would be compared with models contained in longterm storage.
Classification by way of identifying a particular model would
result in leading through the identity function and then may
proceed to the interpretative function, which adds the discrimination and use of rules for interpreting.

This systems

concept of human functioning is seen by Gagne as being representative of organized, logical mechanisms which are thought
to have the ability of creating outputs (responses) from
inputs.

(Gagne, 1962, pp. 57)

Gagne further notes that there

are levels of difficulty within the identification function
and that these levels will be determined by the simpleness
or complexness of the models.
Farina indicates this in his statement,- "Gagne's terms
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are essentially operational definitions; further, he has
constructed a well integrated conceptual system in which
the relations among terms are clearly established"
1969, pp. 19).

(Farina,

Outside of engineering psychology, and in

the field of education, Gagne has taken a firm position
when he has related task analysis to knowledge acquisition.
He defines knowledge as "that inferred capability which
makes possible the successful performance of a class of tasks
that could not be performed before the learning was undertaken"

(Gagne, 1962, pp. 301).

Gagne takes the position that

the task to be learned should be analyzed into component
tasks which may be learned in different ways and which require different instructional practices.

Further, success-

ful achievement of the component tasks is required in performance of a final task (Glaser, pp. 173).

In terms of

task analysis methodology, Gagne points out that the simpler
tasks (component tasks) can be identified by factor analysis
techniques as common to a great variety of human performances
and also function as learning sets (Gagne, 1962).

Further,

Gagne (1965) discusses the need for task analysis of Bloom's
educational objectives to more detailed aspects of human
performance.

He states "if educational objectives are stated

as tasks, and the level of greater generality is avoided, we
can expect communication about education, its goals and its
procedures to be mose effective" (pp. 65).

Gagne cites three

problem areas which demonstrate need for further analysis -
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curriculum design, assessment of student progress and determination of the conditions of learning.

Gagne (1965) further

suggests that classes of behavior can be used to determine
variables which produce human performance.

These classes

are based on the principle of stimulus - processing and occur
in a sequential order.

They are:

1)

a simple connection

2)

a chain or sequence

3)

identification

4)

a concept

5)

a principle

6)

a higher - order principle (pp. 69)

He suggests that the use of these classes have a relationship to Bloom's taxonomy and both can be used.

Thus,

approaches for task analysis differ even for one theorist
in terms of concentrating on the internal process -- learning
change versus the external performance change.

Specifical-

ly, in the educational aspect, "performance" is only a sign
of learning having occurred versus "performance" being an
ultimate concern in the human factors engineering areas.
Miller's (1962) approach to task analysis is similar
to Gagne's in terms of the distinction and relationship
between task description and task analysis.

He defines task

description as "the specific statements of all the interactions of man with the system environment, including other
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men"

(pp. 187).

This can also be referred to as a statement

of physical requirement.

These task descriptions determine

the assignment of functions to the individual and to the
machine as well as the task criterion.

Hence, there is an

interaction between the human functions performed and other
necessary aspects of the tasks.

Miller (1962) points out that

the task description offers information for task analysis,
"a process whose results provide data about human functions,
which in turn are used to determine the characteristics of
job aids, training programs, and the assessment of performance of the system and its components" (pp. 187).

It is

further an account of the behavioral requirements of a task.
Miller (1953, 1962) defines a task as "a group of discriminations, decisions, and effector activities often related to
each other by temporal proximity, immediate purpose and a
common man-machine output"

(pp. 8; 200;).

In scrutinizing Miller's approach to task analysis, a
logical sequence of events seems to occur.

Once the general

statements of jobs and task functions assigned to the human
functions are identified, a detailed description of the tasks
and specific behaviors within these tasks is done.

Miller

(1962) suggests that the first step in the description should
be specification of the cue(s), and their context which will
tell the individual that the task is to be performed.
then deliniates the components of each task activity:
1)

An indicator on which the activity - relevant
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He

indication appears. Miller specifies that any
object that provides the cue may be considered
an indicator.
2)

The indication or cue which calls for a response this may appear immediately, or be gathered together by the individual's recall through periods
of time.

3)

The control object to be activated. He defines
this object as being inanimate (i.e. equipment)
or animate (i.e. another person).

4)

The activation or manipulation to be made. Acti~
vation is looked at as any necessary motor response
which satisfies the demand of the indication and
the response requirement to it.

5)

The indication of response adequacy, or feedback.
This indication can be proximal or distal. Further, the feedback from one step or activity is
the indication for the next step with several
routinized tasks (pp. 201).

A simple diagrammatic formula has been created by Miller
to show these above behavioral steps.
Indication (Stimulus)

~->

Activation (response)

-~

Feedback.

(Miller, 1962, pp. 202).
Since this formula relates to the task description process, there is no attempt to include the internal processes.
Miller views the internal processes as being the focus of the
task analysis.

However, the task description process is

supposed to provide valuable information which will be a prerequisite in this task analysis.

First, the information re-

ceived by the description is to identify the elements of the
model and second, the relationships within these elements.
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Miller (1962) discusses the task analysis process in
terms of "providing a guide in organizing a way of looking
at tasks and task information that is compatible with a way
of organizing knowledge in experimental psychology according to task settings"

(pp. 204) .

Miller himself sees the

shortcomings of this task analysis in that there is much
randomness and much conjecture.

Despite this problem,

Miller (1962) has developed a model with specific descriptors that exemplify the behavioral structure of a task.
Within his scheme, there are five main descriptor categories with subsets under two categories of descriptors.
Table #1 lists these behavioral descriptor and includes
some explanation of their meanings.
Using this task structure as a framework, Miller suggests
methods of outlining a training program.

He views task ana-

lysis as an aid in the design and operation of the total
system (program) .

(It is interesting that he provides 6

areas of information necessary to train for decision - making
as well as 8 suggestions on the manner in which to educate
as well as train for problem solving) .
Also, the task description and task analysis will be
relevant to and key to performance evaluation.

Miller's

descriptions and functions are siminlar to Gagnes in that
they represent covert, internal processes.

Miller himself

states that these activities are a heuristic tool invented
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for a specific purpose (Miller, 1962, pp. 215).

In a later

research paper (Miller, 1966), he points to the definitions
as

11

ambiguous", and

11

lacking handles in quantification", but

emphasizes that the utility they provide is the test of their
success.
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TABLE #1 - STRUCTURE OF A TASK
(Miller, 1962)

DESCRIPTOR

EXPLANA:TTON

Goal Orientation
and Set

Individual's knowledge of what is
expected of him (operational terms)
motivational context in which task
occurs.

(relationship to system

and attitudinal identifications)
The context of stimulus events
which cue the person that the
task is to be done.
Reception of
Task Information
Search and
Scan

Sensory enquiry of a work

environ~

ment that, to the individual, may
or may not be neutral, depending
on the presence or absence of a
task - relevant cue.
Identification

Perception of a pattern of cues
in such a way as to allow it to
be named by the person or reacted
to by some other particular response.

Cues may be together or

temporally and spatially separa-33....:

ted.

(Miller points out that cues

perceived together are more easily identifiable than those perceived separately) .
Noise filtering

"Noise includes information which
either incorrectly throws the response switch or obscures the
"true and proper" signal when it
occurs and prevents the throwing
of the selector switch. Or it
may result in the wrong response
being selected" (pp. 207).

Retention of
Task Information
Short-term
retention

Storage of information peculiar
to a signle task.

This informa-

tion has to be retained for seconds,
minutes or hours in order to combine with ouher information and
to be utilized appropriately to
effect accurate response.
Long~term

This type of retention includes

retention
the identification, naming and
background knowledge which,is
utilized for the interpretation
of perceptual information.

Reten-

tion can be in the form of verbalization sets, and/or recall of
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general knowledge and concepts
including making inferences from
them.

Miller (1962) points out

that in deciding the particular
content designed for long-term
retention, the task must be closely scrutinized.

Some tasks re-

quire learning and retentional
general concepts rather than specific procedures for each contingency.
Memory for
Codes

The specific behavior required
for this area of retention is a
direct translation of symbols
into other symbols in a one - to
- one relationship.

Interpretation and
Problem Solving

"Interpretation required bringing some context of information
to bear in addition to what is
directly presented at the moment
to the senses" (pp. 211).
The information that the Individual should have in order to
establish the meaning (interpretation) must be specified in the
task analysis.
Problem Solving is defined as
"the selection of a task response
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through mediating -- (thinking
(pp~ 212).

proc~sses)"

Decision making is included in
this category, although it is
distinguished £rom problemsolving.

Decision-making is

de£ined as "the selection £rom
responses and resources already
known to the individual"

(pp. 223)

while problem-solving is de£ined
"as the activity o£ inventing or
improvising resources and response
alternatives beyond those already
known to the man" ( pp . 2 2 3) .
Motor Response
Mechan1sms

Determination o£ those motor
responses necessary £or acquiring
skill.
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Alluisi (1967) has developed a system to assess

com~

plex performance based upon the premise that there are
critical functions performed by man in human factors systems.

These critical functions, as the phrase so very

well implies, are seen as essential to performance.

"The

functions have been abstracted and placed in synthetic task
situations, based on a (mean for criterion accomplishment)
multiple- task performance test battery" (Alluisi, 1967,
pp. 375).

This was done by combining the functions with the

task situations.

Alluisi's rationale for the use of a test

battery consisting of a number of appropriately selected or
designed individual tasks was:
1)

Performance on each individual task can be
assessed rather exactly.

2)

These performances should be generalizable to
other situations in which the tasks are used;
thus, if we were able to describe any actual
operational situation in terms of these individual tasks, we should be able to generalize without much difficulty (Alluisi, 1967, pp. 377).

Further use of the multiple - task performance battery
as opposed to a specific - test technique was felt to provide high face validity in terms both of content and of
acceptance by the operator.
"The Table of Critical Functions and Specific Tasks"
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shows the seven major areas of performance functions and
their tests.

These performance categories are based on the

idea that man must perform an intellectual as well as a
monitoring role.
tests.

Alluisi (1967) refers to these tasks as

He selected these tasks employing a specific set

of criteria for each task:
1)

Content validity

2)

Face validity

3)

Sensitivity to genuine performance changes
that occur under the conditions of study.

4)

Engineering feasibility - equipment suitability
for programming, presenting and scoring the task.

5)

Reliability

6)

Flexibility - easily modify in terms of the
stimuli presented and responses recorded.

7)

Work-loak variability - relatively light to conditions of near or actual man overload.

8)

Trainability - easily trained after a short
familiarization period. (pp. 383)

Alluisi cites four forms of validity as being pertinent
to the model as well as necessary consideration to the model.
Content Validity which will reveal whether the tasks
employed in the battery represent the seven desired human
functions.

Face validity is seen as acceptance of the task's

ability to measure aspects of performance.

Construct vali-

dity which refers to indirect evidence that the functions
exist and exist independently of the tasks.

Predictive

Validity which Alluisi (1967) points out as being unmeasurable

-38-

to the scheme until a suitable criterion to assess man's
performance in "real" systems is established (pp. 383).

Of

the other three types of validity used to measure the scheme,
Alluisi concluded that content validity, face validity and
construct validity were found to be supported by his findings.
In analyzing this scheme, there are no operational definitions
for the descriptors of the functions.

However, the tasks are

defined by the description of man's behavior when performing
them.

These tasks can be measured quantitatively.

The

functions do encompass both internal processes and covert
and observable behaviors.
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TABLE #2
"TABLE OF CRITICAL FUNCTIONS

&'

SPECIFIC TASKS"

(Alluisi, 1967, pp. 379-380)

PERFORMANCE FUNCT-IONS

SP.ECTFTC: TASKS

1)
Watchkeeping including monitoring
of both static
(discrete) and dynamic
(continuous) processes.

Warning-lights monitoring
Blinking-lights monitoring
Probability monitoring
(Passive Tasks)

2)
Sensory - perceptual including the
discrimination and
identification of
signals

Visual-Target

3) Memory - both short
term and long berm

Arithmetic Computations

4)
Communications including reception
and transmission of
information

Only information handling

Identification

measured with use of
arithmetic computations

5)
Intellectual including information
processing, decision
making & problem
solving

None of these tasks provide

6)
Perceptual motor to the extent that
special skills (i.e.
driving) are necessary to the Operation
of the system

There has been on

a specific measure of intellectual functions

task included as yet.
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7)
Procedureal - including such things as
interpersonal coordination, c·ooperation, and
organization

Code - lock solving
(active tasks)
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INTERNAL PROCESSES AND OVERT RESPONSES
Folley (1964) developed a task analysis method specifically for the development of training programs and devices
(pp. 1).

Further, his method concentrates on the human

activities which are characteristic of the task in relation
to the training needs.

Folley defines task analysis as the

process which produces task description:
"Task analysis is someting you do, while.: a
task description is a product, a thing, a
body of information .... a set of statement about a task that characterize that
task in terms of selected attributes"
(pp. 12).
A task is analyzed and described in terms of the scheme
which he has developed.

The focal point of this type of task

analysis is the identification of the presence or absence of
specific behaviors.

The physical aspects of the task are not

taken into consideration unless they are necessary.

In

Folley's method, there is a continual, direct relationship
between the tasks and appropriate task training needs.

Also,

the differentiation of tasks is done on the basis of task
training.

The following are five classes of characteristics

describing a task:
1)

The extent to which each of five defined "ongoing
activities" was involved in the task;

2)

The temporal sequential, and casual relationships among these activities.

3)

Characteristics of the detailed behaviors that
constitute the activities.

4)

Contingencies that might affect task performance;

5)

Disruptive conditions under which the task might
have to be performed (pp·. 3) .
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The behavior descriptors are contained in the first
class of characteristics.

These five descriptors include

definitions of each of the five activities and the critical
aspects of each (see Table #3) .

Folley explains that his

method provides for determining the internal processes and
observable actions, as well as two quantitative measures for
each of the activities.

These measures are (1) the propor-

tion of total task time the activity involves and (2) the
degree of attention that the person must have in order to
perform the activity (pp. 14).
Folley's method o£ task analysis provides a specific set
of behavioral descriptors which relate to the development of
training programs and their training aids by use of a theory
of training.

Folley (1965) defines training as;

"an overt, observable process, a sequence
of experiences, a series of opportunities
to learn in which the trainee is exposed
to various aspects of a task or tasks to
be learned, trainee performance is measured and the trainee is expected to
modify his behavior to bring it closer
to that required for performance of
the task.
Training is usually designed
to bring about learning of a particular
task or identifiable group of tasks"
(pp. 15-16).
Folley further develops the theory of training including training requirements, stages of learning and training,
and formulating specific training requirements.

In all of

these above categories, there are well defined descriptors
as well as examples of how they relate to task analysis and
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TABLE #3
(Folley, 1964)

1.

Procedure Following

2.

Continuous Perceptual Motor Activity

3.

Monitoring

4.

Communicating

5.

Decision Making and Problem Solving

6.

Non-task-related Activity

Procedure Following (PF)
Performing a sequence of discrete steps, each of which has an identifiable beginning
point and ending point.
The critical aspects of following a procedure are:
1)

Knowing what to do next (performing a specified
sequence of activities) . The sequence of activities may be "fixed" or "Branched". In a fixed
sequence, the steps are always done in the same
order regardless of the outcome of the steps
(unless contingencies occur) . Electronic equipment turn-on procedures are good examples of
fixed sequences.
In a branched sequence, which step is done next
depends, at least in some cases on the Outcome of
a preceding step or steps. Check and adjustment
procedures for electronic equipment are usually
branched sequences.

2)

Ability to perform the individual steps required.
Six kinds of steps are identified.
a)
b)
c)
d)
e)
f)

Setting a control to a single specified
position.
Reading a display.
Observing a display reaction and operating a
control to set the display to a certain point.
Fastening or unfastening a connector or
fastener.
Putting an object into position or removing
it from position.
Obtaining an item of information from a reference document.
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The individual steps in a procedure can be divided
into two broad categories, "Normal Repertoire" (NR)
and "Specialized Behaviors" (SB).
Normal Repertoire (NR) behaviors are behaviors
that the prospective trainees can perform when
they enter the training program. They may be able
to perform them because nearly all humans can perform them (e.g., see a light come on); because
they have learned them through growing up in our
society (e.g., read English); or because they have
learned them in previous special training or related job experience (e.g., Solve calculus problems).
Specialized Behaviors (SB) are those that the prospective trainees cannot perform without some training on how to perform them.
Continuous Perceptual Motor Activity (CPMA): Observing
displays and Operating controls continuously in order to
maintain a specified relationship between an object under
the operator's control and other objects, not under the
operator's control. This activity, commonly called tracking,
is of several kinds:
a)
b)
c)

Guiding a vehicle in which the operator is riding.
Operating remote manipulators, including such
diverse things as remote hands and hoisting cranes
or draglines.
Keeping a cursor on a target as in fire control.
This type of CPMA may be either pursuit or compensatory tracking.

The critical aspects of this activity are:
1)
2)
3)
4)
5)

Recognition of "on-target" condition.
Discrimination of the direction in which you are
"off" so that appropriately directed corrections
can be made.
Knowledge of control - cursor relationship(s).
Anticipation of target's moves or course.
Smoothness of tracking.

Examples of continuous perceptual motor activity:
a)
b)
c)

steering an auto on a prescribed path;
operating a 11 tracking handle" to keep radar
crosshairs on a target;
aiming a gun at a moving target.

Monitoring (M): Observing a display, or displays, or a
portion of the environment, either continuously or by means
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of scanning, in order to detect a specified kind of change.
The critical aspects of this activity are:
1)
2)
3)
4)

Scanning pattern.
Recognition of target.
Separating target from background.
Sustaining perceptual sensitivity.

Examples of monitoring:
a)
b)
c)
d)
e)
f)

Keeping watch for targets on a radar scope.
Watching engine ga·uges aboard ship.
Scanning the horizon for ships.
Scanning aircraft instruments in flight.
Scanning the skies for aircraft.
Listening for unusual sounds in an engine.

Communicating (C) : Receiving information and/or sending
information in words or other sets of symbols.
The critical or unique aspects of this activity are:
1)
2)
3)
4)

Correct procedure.
Transmit clearly (unabiguously).
Use proper code correctly.
Separate signal from noise.

Examples of communicating:
a)
b)
c)

GCA operator "talking down" pilots.
Radio operator receiving or sending messages.
A commander giving orders to subordinates.

Decision Making or Problem Solving (DM) : Piecing together facts, opinions, and other information and arriving at
a conclusion about what action to take.
The critical aspects of this activity are:
1)
2)
3)
4)

Gathering all pertinent information.
Making reasonable estimates where data are missing.
Evaluation of data using estimates of ability,
probability, and reliability of data.
Recollection of precedents.

Examples of decision making:
a)
b)
c)

Troubl~shooting.

Analyzing targets on a plot and assigning weapons.
Figuring out how to repair something with available materials.
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Non-task-related Activity · (NT:RA) : Activities which
occupy the worker's attention but do not contribute directly to the accomplishment of the task. Many tasks do not
require the full attention of the task performer.
In such
cases, the attention-paying capability that is "left-over"
may be said to be given to non-task-related activities.
Some examples of NTRA are: chatting with fellow workers,
thinking about some other task to be performed, and thinking
about personal matters.
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training.
Berliner, Angell, and Shearer (1964), used overt and
covert responses in the development of a classification
scheme of a descriptive nature.

Their model was intended to

be more specific to and suitable for measurement of performance.

For this scheme, they have given descriptors which

are based on four behavioral processes, six broad types of
activities, and forty-seven specific behaviors.

All of

these descriptors are arranged in a hierarchy, which is a
result of their investigation of how interrater reliability
varied as a function of the number of categories (Farina,
1969, pp. 29).
The most vital aspect of this system is the specific
behaviors which are represented by action verbs.

The gene-

ral criteria used for selection of these behaviors was that
they be:
1)

Simple acts with quantifiable properties

2)

Reliably identifiable and

3)

General in occurrence.

These specific behaviors are the starting point of the
scheme.

Once a behavior is chosen, the activities and pro-

cesses are predetermined.

Although these behaviors, activi-

ties and processes are not defined, they are not supposed to
be interpretatively difficult to other analysts.

The ratio-

nale for their lack of definitions presenting no difficulties

.,

.-:-
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is the built-in accountability in relation to a wide understanding of the terms.

This accountability was determined

by estimates obtained of inter-judge reliability of the
terms.
Berliner, Angell, and Shearer (1964) grouped the specific behaviors into tentative, larger categories i.e. activities and processes by the use of judge.

After further,

refining the process category was accepted by eight independent judges.
The specific behaviors have five types of quantifiable
measures which are:
1)

Times (including start, completion and duration)

2)

Errors (including omission, commission, magnitude, and direction of teaching deviation)

3)

Use (including frequency data)

4)

Work load data

5)

Motion dynamics

The completion of this task analysis system is done
with categorization of the types of instruments available
for the five measures.

There is a matrix which includes

three components of behavior, instrument and measures.
Christiansen and Mills (1967) applied Berliner, Angell
and Shearer's scheme "to describe the actual activities of
systems operators in psychological terms and provide esti-
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mates of the proportion of time spent on each activity"
(pp. 329).

In their results,

Ch~istiansen

and Mills (1967)

found satisfactory agreement among raters could be found in
classifying the activities of nine operators having different jobs (pp. 332).

However, they suggested four possible

ways of strengthening the rater reliability.
1)

Define operator activities in unequivocal, clear
terms and in sufficient detail to allow classifiers to use the information when not familiar
with the job.

2)

Task of classifiers would be made easier and
increase reliability if all those who generate
the activity data had the same behavioral taxonomy in mind.

3)

Practice is needed for those who classify the
activities.

4)

The classifiers should be fairly familiar with
the jobs they are rating (pp. 332).

Some of the points made about Berliner, Angell, Shearer's
model by Christiansen and Mills (1967) centered around
cation of terminology and categorization.
cific behaviors were generally adequate.

appli~

The test of speHowever, there

was some difficulty in classifying some of the activities.
The area of decision-making seemed weak to them.
In summary, Christiansen and Mills felt
that an "operational taxonomy should be
developed and adopted. A standard set
of nonpsychological terms to use when
describing operational tasks.
It is
felt that increased usage of "operational"
information would delineate even more
clearly the specific operator requirements in a task" (pp. 338).
Willis (1960), as Folley, was interested in the task

-50-

analysis as a means to train.

He particularly sought out to

develop a behavior classification model which would include
a respective set of learning principles.

His model provides

descriptors on a 3-level continuum going with the descriptors
from the general to the specific.

In the first level, the

descriptors are general and include (1) receptor activity
(input);

(2) central nervous system activity (black-box);

(3) effector activity-,- (output)

(pp. 12).

The three general descriptors are based on the system's
concept of input, black-box or process, and output.
Further, Willis's, categories of behavior (Figure #5)
reflect three classes of activities, six larger classes of
learning principles and nineteen behaviors to be identified
with thirteen smaller classes of learning principles (pp. 14).
Willis (1960) then exemplifies the use of these descriptors in a training program.

He identifies the specific be-

havior, the learning principles and the implications for
training.

The learning principles are discussed and seem

to give attention to covert processes as well as some overt
actions to be used in learning specific behaviors.

The spe-

cific behaviors by themselves seem understandable to an
educator, even though they are not defined.

However, the

application of these descriptors to a task would appear to
be difficult without specific criterion definitions.
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FIGURE #5: TASK/BEHAVIOR CLASSIFICATION SCHEME

(Willisr 1960)

(1960) views his model as being applicable to task analysis
within a training situation despite the lack of definitions
of specific behaviors (pp. 22) .
HUMAN ABILITIES
Fleishman has done a great deal of research in the area
of engineering psychology since the 1950's.

His original

research was directed towards perceptual - motor skills as
they relate to training.

In a series of studies on percep-

tual-motor skill learning, Fleishman (1964), attempted to
develop a method of classifying tasks in terms of the abilities required to perform them; to relate the ability dimensions identified to progress in learning more complex skills
and, particularly to performance at eventual high levels of
proficiency in such skills; and to the problems of retention and problems of training (pp. 138).

Fleishman's (1967)

premise for pursuing task analysis on the basis of abilities
is exemplified in the following statement.
"The fact that individuals who do well on
tasks D. E. and F indicates, inferentially,
a common process involved in performing
the first three tasks distinct from the
processes involved in the latter three.
An ability is postulated to account for the
observed consistencies" (pp. 352).
Further, experimental - correlational studies of the
particular ability identified are done "to sharpen and
define" its limitations and generalizations.

Through the

use of this correlation analysis and specifically factor
analysis, Fleishman (1962) sought to define the minimum
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independent ability categories which might be most useful
and meaningful for describing performance in the widest
variety of tasks (pp. 139).

As can be seen, his approach

focuses on individual differences as a means of describing
and analyzing a task.

In identifying the perceptual - motor

abilities, he makes a distinction between abilities and
skills.

The descriptor, ability, "refers to a more general

trait of the individual which has been inferred from certain
response consistencies (e.g. correlations) on certain kinds
of tasks"

(Fleishman, 1967, pp. 351).

Fleishman views abili-

ties as characteristically lasting attributes that are a
product of learning and genetic influences.

Furthermore,

the individual brings this ability with him in learning a
new task.

The term skill is distinguished from ability in

that a skill "refers to the level of proficiency on a specific task or limited group of tasks"

(Fleishman, 1967, pp. 351).

Fleishman makes the assumption that the skills involved in
complex activity can be described in terms of more basic
abilities.

These more basic abilities may be important to

the proficiency of other skills as well.

Furthermore, cer-

tain abilities may transfer to the learning of a greater
variety of specific tasks than others.
In using the factor analytic technique, Fleishman first
identified the factor(s) appearing as a result of application
to a set of intercorrelations among several tests.

Assess-

ment of the individual's ability level on the basis of scores
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achieved on tests which load on the factor being looked at
can then be done.

Fleishman (1967) states that eleven

psychomotor factors and nine factors in the area of physical proficiency consistently appear to account for the
common variance in such tasks.
motor area include:

These factors in the psycho-

Control precision; multilimb coordina-

tion; response orientation; reaction time; speed of arm
movement; rate control; manual dexterity; finger dexterity;
arm~hand

steadiness; wrist, finger speed; and aiming.

In

the area of physical proficiency, the following were identified as factors accounting for sixty different physical fitness tasks:

extent flexibility; dynamic flexibility; explo-

sive strength; static strength; dynamic strength; trunk
strength; gross body coordination; gross body equilibrium;
and stamina (pp. 354-355).

Fleishman defines the abilities

in terms of observable behaviors and gives examples of how
they can be demonstrated.

He emphasizes that his list is

not final and that there may be other factors which have
not as yet been identified.

However, he does state that

these factors continue to account for variance in a wide
range of tasks (Fleishman, 1967, pp. 355).
In describing new tasks in terms of the abilities required Fleishman suggests that a battery of references tests
be given to a large number of subjects.

These subjects in

the sample should be those who do the task.
test between battery and reference
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A correlation

pe~formance

measures is

then required.

The factor analysis technique is then em-

ployed on the intercorrelational matrix.

Assessment of

total performance variance accounted for by the factors
identified as well as factor loadings were used to make
conclusions about the abilities requisite of a task
(Fleishman, 1962, pp. 146).

Criterion levels of performance

can also be found by looking at these factor scores.
Fleishman (1967) cites four major findings of his studies:
1)

As practice continues, changes occur in the
particular combinations of abilities contributing to performance;

2)

These changes are progressive and systematic
and eventually become stabilized;

3)

The contribution of "nonmotor" abilities
which may play a role early in learning,
decreases systematically with practice,
relative to "motor abilities";

4)

There is also an increase in a factor
specific to the task itself (pp. 355).

Fleishman's approach to task analysis centers on the
individual and how his abilities influence his performance
of a task.

Factor analysis is the technique used to identify

the most important factors.

The external characteristics of

the task (i.e. equipment itself) are not described or analyzed
except in relation to that ability the individual must have
to perform the task.
Guilford (1965) has been investigating human abilities
in the cognitive area.

He has developed a structure of the

intellect model (SI) using factor analysis to identify those
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factors (abilities) related to

intell~gence.

He indicates that "the findings of
differentiated abilities in the area
of intelligence is largely a taxonomic
exercise. The outcome is in the form
of basic concepts as to the kinds of
ability, answering the question
"what?" •.. " (pp. 332) .
Guilford's model may be applied to task description in
relation to information processing.

He states that "of the

fifteen categories of the structure of intellect, ten pertain to information, indicating the relative importance of
kinds of information in the economy of intellectual functioning.

This was suggested the view that we should re-

gard the organism as a processor of information" (Guilford,
1965, pp. 332).

He appears to imply a systems approach us-

ing input, process, and output.
The S.I. model includes three dimensions - operations,
products and contents (see Figure #6) .

There are five main

abilities within the operations category, six main abilities
within the products category, four main abilities within the
contents category (Guilford, 1967).

Factor analytic studies

have been done with tests for each factor (a factor is made
up of operations, products and contents).

Guilford (1965)

has also designed a model for problem-solving.

It is also

based on a basic systems approach (see Figure #7) .

The

symbols E and S stand for environment and somatic sources
of input.

Motivational and emotional components can be

aspects of the somatic source and originate from the inter-
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FIGURE #6: STRUCTURE OF THE INTELLEC'I' HODEL

(Guilford, 1965)
Operations

Products
Units
Cla~se·s

Contents
Figural -~----------""-...
Symbolic-----------::::,...,.
Semantic-·---------------'"-....
Behavioral--------------_::~

FIGURE #7: MODEL FOR PROBLEM SOLVING

(Guilford, 1965)
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nal receptors and the brain.

The filtering represents

attention and that step is the screener for the inputs.
Memory Storage as well as evaluation is continuously playing a part within this system.

The factors

(descriptors)

of cognition, operations and production are included in
this scheme.

Furthermore, this model takes into account

the different times at which problem solving may take place
(seen in the five exit boxes)

(Guilford, 1965, pp. 334).

Both the S.I. model and the problem-solving model deal
with covert processes.

There seem to be possible uses for

these models in terms of identifying the cover processes
involved in a particular task.
FUNCTIONAL JOB ANALYSIS & TASK ANALYSIS
In relation to the health manpower crisis, there is an
increasing concern about the development of new careers and
of the optimal use of manpower through better organization
of tasks and the allocation of these tasks to appropriately
trained personnel.

Sidney A. Fine (1967) has researched

this problem in the past few years.

Fine has employed a

functional task analysis on the basis of a systems approach
to functional job analysis.

His approach has been used for

the physician's assistant program at Bowman Gray School of
Medicine and an outreach program in San Francisco.

The sys-

tem consists of the general purpose, goals, conditions,
limitations, and objectives (N.I.H. 70-4090, pp. 13).
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With-

in this larger system are subsystems describing different
aspects of the training program, in terms of purpose, goals,
etc.

Fine (1969) has provided seven scales to be used for

the functional job analysis with levels in each scale.
These scales focus on (1) general educational development:
reasoning, mathematics and language abilities that workers
require to carry out instructions - three scales;

(2) worker

instructions: instructions must carry out to perform job, one scale;

(3) worker functions: levels of function in terms

of data, people and things - three scales.
These scales are concerned with those characteristics
of jobs most relevant to manpower planning.

The highest

level of each scale represents the most discretion required
to carry out a task.

Within the scales of worker functions,

a general description is given for data, people, and things.
Data is defined as information, ideas facts, and statistics;
people includes supervisors, etc; things are the tangibles,
physical interaction with things.

In the area of educational

development, the reasoning scale is concerned with knowledge
and ability to deal with theory versus practice, abstract
versus concrete, and many versus few variables.

The mathe-

matical scale is concerned with knowledge and ability to
deal with mathematical problems and operations from counting
and simple addition to higher mathematics.

The language

development scale deals with knowledge and ability to deal
with oral or written language materials from simple instruc-
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tions to complex sources of information and ideas.
The use of this functional job analysis for defining
the physician's assistant is based on 4 assumptions:

1)

Tasks can be ordered from the most simple to the
most complex

2)

This ordinal system provides a rationale for
classifying and grouping tasks according to increasingly complex worker functions

3)

In the past, professional and highly skilled
workers frequently performed the whole range of
tasks, the simple and the complex, but much has
been learned on how to define more simple tasks
and delegate these tasks out to new kinds of
workers. The new workers can take on more complex tasks as they gained experience and more
training

4)

Medical services tasks can be defined according
to levels of complexity and once defined can be
grouped into basic clusters (N.I.H. 70-4090,
pp. 50-52) .

Consequently once the identification of necessary worker
performance (task) is done, an analysis of the task itself
takes place.

The task description must be well written and

describe the specific behaviors and state what they are expected to accomplish (HOFF, 1971, pp. 2494).

This task

analysis includes those characteristics described previously.
Again, they specify performance standards; worker functions;
general education development; worker instructions; and
training required.

The training required takes into account

knowledge, skills and attitudes which must be developed.
One of the problems with this type of task analysis
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seems to be a lack of descriptor specificity in terms of
task statements relating to the affective and cognitive
domain.

For example, the words contact, greet, and intro-

duce self are employed to describe a task.

The performance

standard is friendly manner and the training required is
how to make a first contact in a warm and genuine way.
There are many descriptors in the above which do not define
clearly the meanings or the actual observable behavior required to measure performance in a less subjective manner.
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In analyzing the various approaches to task analysis,
the communalities and differences in the descriptors,
methods, measurement and applicability can be seen.

There

are common and distinct dimensions found within the various
approaches as well.
Those task analysis schemes dealing with internal processes (human functions) center around the behavior requirements of a task.

The descriptors within Gagne's, Miller's

and Alluisi's scheme are all different.

Gagne does provide

operational definitions for his functions whereas Miller's
descriptors and functions are explained in most cases as
opposed to being operationally defined.

Although Alluisi

does not define his functions, he provides specific tasks
which are described in terms of man's behavior in performing
them.

Alluisi further provides quantifiable measures of

these tasks in a multiple - task performance test battery.
In reference to those terms employed Miller seems to use the
word task in the same context as Gagne and Alluisi use the
word function.

However, when Gagne discusses task analysis

from an educational point of view, he does employ the word
task, but with a different definition than Miller.

There

are certain functions which seem to imply similar internal
behaviors in all three schemes.

These functions relate to

sensing or reception, identification, memory, interpreting,
and problem-solving.
scheme.

Alluisi adds communicating to his

Gagne, Miller, and Alluisi see the utility and
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applicability of their models to training.

However, they

all seem to be developed on the premise that internal processes are the only significant variables to human performance.

Furthermore, Alluisi's scheme, although providing

activities as well as internal processes, and being quantifiable, only deals with certain specific tasks.
In those analysis relating to internal processes and
overt responses, both Folley and Willis developed a scheme
specifically for training purposes.

Folley used behavioral

descriptors that are operationally defined and relate directly to training.

Willis does not define the descriptors,

but does define the learning principles.

Berliner, et al,

does not operationally define his descriptors, but sees no
need to (see text for further explanation) .
five quantifiable measures.
quantifiable measures.

Folley provides

Willis does not provide any

Again, there are similarities within

this approach as well as with human functions approach in
terms of certain descriptors of human behavior.

These seem

to relate to sensing, identifying, problem-solving, and
decision-making and an added category of communicating.
Berliner's scheme has been applied, although the terms
have not been operationally defined.

Folley's scheme seems

applicable to his particular training program.

However, it

focuses on the tasks required in an engineering context and
would seem difficult to apply to an education and training
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program such as MEDEX.

Folley does develop a theory of train-

ing related to task analysis which might be useful in creating
a new model.

Willis provides descriptors and learning princi-

ples which are mostly covert processes.

In terms of applica-

tion, if the descriptors could be operational defined, these
descriptors would be useful as part of a task analysis.
Fleishman and Guilford focus on abilities as the essentials of human performance.

Fleishman and Guilford have

determined these abilities on the basis of factor analysis
technique.

However, Fleishman emphasizes abilities in the

psychomotor domain and Guilford in cognitive domain.

They

both use quantifiable measure for description of the abilities.

Their application to a task analysis seems feasible

but quite · invob.red:
The functional job-analysis approach to task analysis
has been applied to a couple of training programs in the
health field.

It includes a task description/statement,

level of proficiency/worker function, cognitive development, worker instructions and training required.

However,

there does not seem to be an adequate description of the
task statement itself in terms of what particular action
verbs mean.

This lack of specificity in definitions as

well as knowledge, skills, and attitudes requirements
appears to demonstrate some shortcomings.
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One of the main functions of the physician's assistant
will be in the area of data collection.

He will most often

be the first member of the health team who will seek the
pertinent medical-history information from the patient.

If

he is working in a preceptor's office or clinic, he then
will follow-up the initial history-taking with a physical
examination.

After performing the above tasks, he will then

communicate to the physician the factual information, observations and problems identified.

The physician will then see

the patient, utilizing the information already obtained by
the physician assistant to aid him in making a diagnosis and
prescribing treatment.

There are some important implications

for training manifested by the above process.

The physician's

assistant must be able to conduct the interview in such away
as to:
1)

elicit all the significant information.

2)

establish a rapport with the patient that can
set the stage for the patient's contact with the
physician.

3)

an then, communicate the information to the
physician who must analyze and synthesize this
data.

4)

record this information.

These activities imply a great deal more complexity and
seriousness then is ordinarily assumed.

Particularly, since

much research has shown that the physician is using the inter-66-

view to form hypothetical

di~gnosis

which he confirms or rules

out by the physical examination and other diagnostic procedures.

For example, Elstein et. al.

(1972) found that "phy-

sicians generate diagnostic hypotheses will before they have
gathered most of the data of a particular case"

(pp. 89).

It would then seem that the physician's diagnosis will now
depend on the physician's assistant communication of the
data gathered as well as the physician's own contact with
the patient.

Therefore, the physician may be relying heavily

on the physician's assistant information.

Further, the

physician assistant must be able to identify the pertinent
information the physician will need as well as avoid making
diagnostic interpretations which will possibly incorrectly
lead the physician.
All these considerations suggest the need for definitions
and analysis of the tasks involved in the data collection
category.

One aspect of this category, medical-history

interviewing, will now be looked at as a task to be performed
by the physician assistant.
Operational Definitions:
Task -

The final specified outcome (activity or
behavior) resulting from learning a set of
specific behaviors required for the accomplishment of the final behavior.

Task Analysis - The identification of those specific
behaviors, both overt and covert, which are
necessary to performing the task are found to
be unnecessary to performing the task and may
be eliminated. The overt and covert behaviors
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include different levels of perceptual, cognitive, psychomotor and psychological pro:...
cesses and responses.
Looking specifically at the task of medical-history
interviewing, it becomes necessary to define interviewing and
medical-history, and to examine the components of each.

There

seems to be much agreement on the definition of interviewing.
These definitions seem to have common attributes:
1)

It is a purposeful interaction between two people, having a goal and specific objectives.

2)

This interaction is both verbal and non-verbal in
nature.

Because of this, it requires an ability

to bring unconscious aspects of behavior into a
conscious awareness.
3)

It has a set structure and organization and requires
certain communication skills.

4)

It requires knowledge as well as personal awareness of the interviewer's and the interviewee's
possible psychological barriers, socio-cultural
patterns, biases, and attitudes.

The medical-history interview is basically as informationgetting interview.

Judge and Zuidema (1968) suggest six major

objectives of the medical history.
1)
2)
3)
4)
5)
6)

Establishing contact-developing rapport.
Eliciting valuable diagnostic information.
Giving focus to the physical examination.
Gaining insight into functional status.
Indicating appropriate laboratory studies.
Initiating therapy-the patient is beginning to

-68-

make some decisions about his acceptance of the
interviewer-physician (pp. 14, 15).
The above objectives are discussed in the context of the
physician as a clinician, but can easily be applied to the
physician's assistant objectives in interviewing. The additional step, of course, would involve communicating the information to the physician.
In analyzing the task of medical-history interviewing,
it would seem appropriate to examine the perceptual processes; cognitive processes (including the specific knowledge content): psychomotor skills and other psychological
variables. However, since the ultimate use of this project
is to develop a program for training physician's assistant,
and attempt will be made to apply the various task analysis
approaches discussed previously to the medical-history
interview. In addition to this, examination of the feasibility of the use of these approaches for task analysis in
terms of training towards the medical-history interview will
be investigated. The following sample interview will be used
at various times to exemplify some of the main concepts in
these approaches:
Sample interview of a physician's in·teraction
with a pati·ent in the hospital:
The physician's objective was to obtain a full case history followed by a physical examination. From a previous
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interview with this patient, a small ·amount of data was
received.

The physician has read this data prior to seeing

the patient.
room.

The place of the interview was the examining

Initially, the physician introduced himself and ex-

plained the purpose of the interview.

1.

I:

2.

R:
I:

3

0

4.

R:
I:
R:
I:
R:

5.

I:
R:

6

I:
R:
I:

7

0

0

8.

R:
I:
R:

9.

10.
11.
12.
13.
14.

I:
R:
I:
R:
I:
R:
I:
R:
I:
R:
I:
R:

Now, Mr. Blank, your trouble began, as I understand, three weeks ago.
Is that right?
Yes
And before that you were perfectly all right.
Is
that right?
Yes
No difficulty at all.
No.
Nothing
Like I mentioned about fifteen years back it was
the same symptom I had when ! went to a doctor and
he was more interested in the pain in my arm.
How old were you at the time?
Well, let's say-go back to '39 - in the year '38
or '39.
I see it was about fifteen years ago.
Yes.
You are now forty, so it would make you about
twenty-five?
Yes.
And what kind of pain was that - would you describe
it for me?
Well it was just like - well, it was just like a
sore spot - you know - in other words just like
the beat of your temple. When it hit, it would
hurt - ache all the time.
Was it sore in between those beatings? Or was it
a throbbing pain?
A throbbing pain.
I see--Running from here to here (points to left arm)
Did you have any pain elsewhere except in the inner
side of that arm there?
No.
You didn't have any pain in your chest at that time?
No.
You did not?
No.
You say it ran back and forth from your arm to your
chest though?
Yes, from my heart, it seems -- it seemed like it
came from there (Kahn, 1967).
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In attempting to identify the usefulness of the human
functions approach, it is noted that Gagne cites three
basic internal processes which may be ·applied in the sample
interview situation.

Sensing--the process of determining

the presence or absence of physical energy occurred when the
physician visually examined the initial data on the patient.
Since this can be assumed to have produced the physical
energy to start the process going, the sensing function
possibly occurred as follows:
The physician determined which aspects of
the input were to be attended to - filtering.
He utilized the filtering information stored
in short-term memory to scan the data of
patient's record.

The sensing mechanism

produced the response of introducing himself
to the patient and explaining the purpose of
the interview.
The identification function is illustrated by the physician possibly locating in long-term memory storage the model
of the order of the interview and to then make the verbal response (I) as a completion of the identifying mechanism.
(Identifying again being differential reporting of many classes of inputs by appropriate differential responses).
The next input, the response of the patient (R), "yes",
initiated the interpretative mechanism whereby the physician
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responded (I) •

He overtly interpreted the "yes" response

and then asked for affirmation of that interpretation.

As

Gagne defines interpreting, the individual makes output
responses classifying input in terms of their effects rather
than their appearances.

The long-term memory storage of the

retention of certain internal routines can be specified in
interviewing.

These are some of the rules, or sequences

suggested in interviewing a patient.

That is, for example,

the specific types of responses to facilitate the patient
responding---i.e.

(Froelich, 1969), interpretation - a con-

frontation based upon an inference rather than upon an observation.

It usually links events or ascribes motives or

feelings to the patient's reply or behavior.
Following along with this sample interview, examples of
these human functions could be seen as producing each of the
responses made by the Interviewer (physician) .
being the patient's responses.

The input

However, in analyzing a task

in this manner, two problems are presented.

One, the "iden-

tification" of these functions is more subjective and therefore, unempirically based.

Two, what method do you use to

train for these functions to occur at the appropriate time as
well as elicit the appropriate overt behavior?
As stated earlier, the task analysis approaches of
Folley and Berliner et. al. include both internal processescognitive and perceptual - and overt responses.
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Folley's

list of five human activities could possibly be applicable
to the medical-history interview.

The first activity, that

of procedure following, seems applicable to the medical
history interview in view of the fact that the interview
has a specific patterned structure and order.

Furthermore,

it specifies the information needed.
Folley also takes into account the possible branching
approaches to following procedures.

This approach will

allow for selectively taking the next step on the basis of
the outcome of the previous step.

Some computer programs

have developed questionnaires and protocols in medicalhistory taking and physical examinations on the basis of the
responses given by the patient (i.e. Dartmouth, PROMIS Laboratories Clinic Algorithms).

However, three aspects of

medical-history interviewing which are not accounted for by
this activity, would have to be considered here.

The first

being the patient's responses in terms of perceptual meaning
(psychological-implied) that is - is the patient saying more
than he verbalizes?

Also included in this is the determina-

tion of the sufficiency of the content of information given
and two, the implications of the information for the next
pieces of information given.

Three, the procedure itself in

terms of the information desired.

i.e. chief complaints,

present illness, past medical history, systems review.
In terms of the first consideration, that of implied
meaning and sufficiency of content - a great deal of internal
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processing must go on that is also not accounted for in
terms of training.

For example, looking at the medical

interview given - the physician receives a "yes" response
from question (I) which in the procedure would be determination of onset of symptoms.

This "yes" response must be

evaluated for sufficiency and to determine the next step to
follow.

The activities he may go through to determine the

next question and subsequent questions could include continuous-perceptual-motor activity - for example - discriminating, identifying, and interpreting the response in terms
of accuracy, consistency and implied meaning.

The monitor-

ing activity (also part of a perceptual process) would include the directioning of the interview by the interviewer.
Within this process would also be the separation of significant information from non-significant information which
would also be part of the communicating activity.

The com-

municating activity would include receiving the information,
processing it and sending back information to the patient in
a language the patient can understand, and with an accurate
translation of the patient's response.
The final activity - decision making or problem-solving would be on a lower level for the physician's assistant than
the physician.

In other words, the physician's assistnat

decision-making or problem-solving would relate more to - did
he obtain all the pertinent information, did he -identify the
problems.
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The shortcomings of using Folley's approach would be in
terms of the specificity of the critical aspects of the activity in terms of medical history interviewing.

Also it would

not take into account the internal processes in a direct,
definable, measurable way which would be important in terms
of training.
In terms of Willis' scheme for task/behavior classification, the system and descriptors seem applicable.
it also is dealing with mostly internal processes.

However,
The re-

ceptor activity or input would be the patient's responses
both overt and covert.

The data storage in the case of this

interview would have to relate to verbal cues since we do not
know the non-verbal cues.

The interviewer has to detect the

cues, and to identify them after discriminating.

The process-

ing of information which includes recall, use of principles,
inferring, and decision-making would require recall of anatomy and physiology, data patient gives, socio-cultural and
psychological factors affecting health and communications and
specific ways of communicating (use of questions, reflections,
non-verbal language, verbal language).

The actual decision-

making would depend on those cognitive processes that must
go on for problem solving to take place - particularly in
the case of interviewing - long term memory storage, and short
term memory storage, filtering, setting up hypotheses, getting more information and continously evaluating.

In the out-

put would be the interviewers response in overt verbalizations
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or other motor activities.
In investigating the feasibility and usability of
Guilford's approach to the task analysis of medical-history
interviewing, his exclusive emphasis on the covert, cognitive
processes can be viewed as an important aspect of interviewing.

Specifically, the factors can be looked at in terms of

whether or not and how much the delineated abilities are involved or necessary for the task to be performed.

Some of

the cognitive factors that seem to be required or involved in
medical-history interviewing will be listed with some amplification of certain abilities in terms of their relationship
to interviewing.
1)

Ability to perceive auditory figural units by
organizing groups of successive inputs.

In the sample interview, the patient responses 1-8 must
be organized in order to understand the meaningfulness of
the information as it is given.
2)

Ability to recognize graphic symbolic units, such
as words.

3)

Ability to decode auditory information in the form
of language symbols.

4)

Ability to comprehend the meanings of words or
ideas.

5)

Ability to understand units of expression, such as
facial expression.
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Many patients give non-verbal cues as to their feelings
as well as their tendency to block or hold back by their
facial expression and body language.

For example, a part of

the medical history deals with the reproductive system.

Wo-

men or men may feel embarrassed to speak about their problems in this area and may answer "no" while non-verbally seeming hesitant and resistant.

This may mean "no - I don't want

to talk about the problems" as opposed to "no - I don't have
any problems".

The physician's assistant would have to use

this ability to detect the meaning of this response.
6)

Ability to recognize classes of figural items
of information.

7)

Ability to recognize common properties in set of
symbolic information.

8)

Ability to recognize common properties of words,
ideas and objects.

9)

Ability to see similarity of behavioral information
in different expressional modes.

This ability would

seem to be heavily loaded in interviewing any patient
because so much of the question structuring as well
as understanding of patient's illness and feelings
about it depend on this ability.
10)

Ability to see relation between items of symbolic
information.

ll)

Ability to see relations between ideas, or meanings
of words.

This would seem to be important in inter-
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viewing - for example - in iterris 8 and 9 of the
sample interview, this ·ability would seem necessary.

The interviewer asks the

pa~tient

to des-

cribe the pain - the patient describes it - and
the interviewer asks for more information based
upon the relation of the word meanings and his
background medical knowledge.
12)

Ability to understand social relationships.

Again,

heavily loaded in the interview situation where
this understanding would help the interviewer
understand the patient and his life experiences as
they relate to health.
13)

Ability to understand relatively complex ideas.

The

medical knowledge requisite for medical history interviewing for the physician's assistant is most
certainly not as much as the physician's but the
ideas themselves in terms of anatomy and physiology
and pathology are comples i.e. inflammation.

These

ideas seem necessary for medical history interviewing.
14)

Ability to comprehend a social situation or sequence
of social events.

The patient's report of his medi-

cal history will probably include social situations
which may be sequenced in such a way that i t will
have affected his symptoms.

Hence, the physician's

assistant or physician must comprehend the social
situation as the patient reports it.
15)

Ability to visualize how a given figure or object
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will appear after given changes, such as unfolding
or rotation.
16)

Ability to see potential changes of interpretation
of objects or situations.

17)

Ability to reinterpret either a gesture, a facial
expression, a statement, or a whole social situation so that its behavioral significance is changed.
This seems to be another heavily loaded factor in
interviewing since the patient's verbal and nonverbal messages seem to constantly change.

18)

Ability to anticipate or be sensitive to the needs
or the consequences of a given situation in a meaningful terms.

The physician or physician's assis-

tant responses will be based on this ability as
well as others.
Memory Factors
1)

Ability to remember isolated items of symbolic
information such as syllables and words.

2)

Ability to remember isolated ideas or word meanings.

3)

Ability to remember verbal or ideational class
properties.

4)

Ability to remember definitive connections between
units of symbolic information.

5)

Ability to remember meaningful connections between
items of verbal information.

6)

Ability to remember the spatial order or placement
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of given visual information.
7)

Ability to remember meaningful ordered verbal
information.

8)

Ability to remember changes in meaning or redefinitions.

9)

Ability to remember arbitrary connections between
symbols.

10)

Ability to remember connections between pairs of
meaningful elements of information.

All of the above are necessary for (1) the physician or
physician's assistant to remember those responses of the
patient in order to progress with the interview.

(2) the

physician or physician's assistant to remember those symbols
or verbal meanings and connections between A & P and pathology to relate them to the type of medical history information given by the patient.
Divergent Factors
1)

Ability to group figural information in different
ways.

2)

Ability to group items of symbolic information in
different ways.

3)

Ability to produce many categories of ideas appropriate in meaning to a given idea.

4)

Ability to relate letters or number in many different ways.

A specific example of this would be

response 5-6-7 of the sample interview.
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5)

Ability to produce many relationships appropriate
in meaning to a given idea.

6)

Ability to produce composites of figural information in many ways.

7)

Ability to organize sets of symbolic information
into many systematic arrangements.

8)

Ability to organize words in various meaningful complex ideas.

9)

Ability to process figural information in revised
ways.

10)

Ability to produce unusual, remote or clever responses involving reinterpretation or new emphasis
on some aspect of an object or situation.

The in-

terviewer must give responses involving reinterpretation or a new emphasis when interviewing for the
various aspects of the medical history i.e.

If the

patient is emphasizing something in terms of an
idea that turns away from the objective or purpose
of the interview, the physician's assistant or
physician must make a response that will redirect
the interview without an abruptness that might
provoke inhibition on the part of the patient.
11)

Ability to elaborate upon given figural information.

12)

Ability to produce varied implications from given
symbolic information.

13)

Ability to produce many antecedents, concurrents,
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or consequents of given information.

This is pre-

valent throughout the interview situation in terms
of taking patient's responses and repeating them
in different ways.
Convergent Factors
1)

Ability to converge upon an appropriate name or
summarizing word for any given information. Much of the
time during a M-H interview the physician or physician's assistant may have to use a name or summarizing word to produce a certain response from
the patient.

2)

Ability to produce verbally meaningful classes under tight restrictions for class properties.

3)

Ability to complete a specified symbolic relationship.

4)

Ability to produce a word or idea that conforms to
specific relational requirements.

5)

Ability to order information into a verbally meaningful sequence.

In asking questions for specific

information this would seem to be important in
interviewing.
6)

Ability to produce new symbolic information be revising given items.

7)

Ability to produce meaningful information that is
implicit in given information.
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Evaluation Factors
1)

Ability to judge quickly and accurately units of
figural information as being similar or different,
based upon minor aspects of the information.

2)

Ability to make rapid decisions about the symbolic
identity or accuracy of words, letter sets, and
number sets.

3)

Ability to judge applicability of class properties
of semantic information.

4)

Ability to estimate appropriateness of aspects of a
symbolic system.

All of the above mentioned factors would appear to be
involved in interviewing.

The divergent factors, memory fac-

tors and those behavioral abilities delineated seem to be
more involved than some of the others.

To some extent Guilford's

problem~solving

model can also be applied to the medical his-

tory interview.

The memory storage not only being memory in

terms of the information from the patient responses (behavioral, semantic, symbolic and visual-figural), but also the
information stored concerning medical knowledge, knowledge of
interviewing and communication skills i.e. questioning, structuring), knowledge of socio-cultural backgrounds and influence on health and disease.

Also the knowledge of psycholo-

gical factors influencing communications, health and disease
are stored in memory.

The input will be the information from

the patient which will stimulate the filtering process.
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The

interviewer will make use of memory storage, cognition production, and evaluation at certain points in the interview to
solve such basic problems as (1) does any of the information
I have received from the patient about his past medical history have any relationship to the present chief complaint and
symptoms? (2) will asking this question about the symptoms in
an indirect way give me the information I want?
Guilford (1967) points out the usability of his factors
in an educational setting.
If we conceive of the factorial functions as
somewhat generalized, basic intellectual skills
for dealing with information, it would seem
that education should proceed along two lines.
One of these would aim toward the development
of the skills and the other toward the stockpiling of specific items of ~nformation.
One
of these approaches emphasizes the possession
of information (cognition, and the other emphasizes the use of information production) .
A third objective should be concerned with
evaluation of information ... Development of
the intellectual skills, as in acquiring any
kind of skills depends upon practice. The
kinds of exercises that must be applied.
Evidence cited in earlier chapters strongly
suggests that exercise appropriate to each
intellectual ability is likely to promote
increase in that ability ... Training the
intellectual skills can be done either in
the form of formal exercises such as those
designed by Myers and Torrance (1964) for
school children, by Upton & Samson (1963)
and by Parnes (1961) for adults in general
(pp. 4 76)
0

Guilford (1967) further points out the importance of
setting up a curriculum based on teaching for those abilities
required or involved in the subject areas or skills.

-84-

Further,

the teaching strategies can be directed towards the abilities desired (pp. 476).

This type of approach to the ana-

lyzing of the medical history interview should provide Information about those abilities required or involved.

However,

they are only internal, covert processes which may be heavily
loaded in the interview task, but not heavily loaded in the
psychomotor tasks.

Perhaps, those psychomotor tasks could

be analyzed in terms of Fleishman's factors identified.
Given certain abilities, practice situations could be developed to increase the abilities in the individual.

However,

much more work would have to be done in identifying the abilities requisite before training for these abilities can be
accomplished.
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Conclusions
Upon investigating the various task analysis approaches
and then examining the feasibility of some of these approaches to a physician's assistant training program, the complexities and implications are evident.

As was shown, all of

these approaches have common as well as different attributes.
The basic definitions, if given, vary from one approach to
another as well as one researcher to another.

The type of

behaviors exemplified have some commonalities in terms of
the processes that the individual performs in doing a task.
But, there are also some differences in these processes in
relation to the behaviors described as well as those behaviors emphasized.

The application of these approaches to

a specific task - that of medical-history interviewing is
questionable for many reasons.
seems sufficient.

Further no one approach

Each approach most often stresses one or

two types of processes or responses.

That is, an approach

may deal with internal processes but not overt responses. ·or,
it may relate to both an internal process and overt response,
but lack sufficient description of those internal processes.
Also, there are no specific methods in terms of how to approach a task analysis of a new task using their approach.
This problem can be seen particularly in the analysis of tasks
presented by Gagne, Folley, Miller, and Willis.

Berliner et

al, Alluisi, Fleishman, and Guilford seem to have provided a
method in terms of multiple-performance test batteries, and
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factor analysis.

Thus, it would seem that those approaches

that are empirically based seem more feasible.

However,

even these approaches stress a specific type of behavior and
lack development in other behavioral areas.

Another problem

which then arises is the question of the manner in which to
educate and train for those behaviors.

Some possiblities for

training and educating in the area of covert, cognitive abilities have been delineated by Guilford.
There are implications for further study in the area of
task analysis.

First, it would seem necessary to look at and

define those behaviors involved in the perceptual, cognitive
and psychomotor and other psychological areas.

Then, deter-

mining by the use of inter-judge reliability what behaviors
are within these areas and to what extent are they involved.
After this determination, steps for educating and training for
these behaviors could be determined.

It seems that Guilford

and Fleishman have provided information to begin this further
research in the area of abilities-both cognitive and psychomotor.

A further suggestion is apparent in that the task

decided upon in this project seemed to stress more cognitive,
perceptual processes and responses, an area which has not been
developed to the extent that the psychomotor processes have.
Possibly, identifying a task such as taking an electrocardiogram and attempting to apply these approaches might prove to
be fruitful in terms of an analysis.

For example, with those

psychomotor tasks such as taking an E.K.G., blood pressure,
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and inserting an intravenous solution, Folley's, Fleishman's
or Alluisi's approach may be applied.

These approaches deal

mostly with the identification of psychomotor aspects of
behavior which are predominant in the above tasks.
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