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INTRODUCTION

In reviewing the evolution and development of any pro-
gressive movement, we ma& expect to find that the amount of
study conducted in its behalf is directly proportionate to
the age of the movement and to its importance to those whom
it may concern. From the early ages there has been a desire
and an effort on the part of man, as a civilized being, to
improve himself, The desire of the human being to grow has
manifested itself in a gradual development in the socilal being,
in the moral ideals, and iIn the intellectual capacities of man.
Concurrently with this desire for growth has sprung up an in-
creasing interest in education, for there has evolved the
realization that one of the results of education is the well-
rounded and developed man.

Understanding that for ages the human has considered
education as important, we may expect to find, and do find,
that many problems have arisen and have been studied by those
interested. Early education consisted chiefly in a knowledge
of philosophy, the arts, and the classies; but, as the degree
of civilization continued to grow and the interests of people
began to expand, there developed new types of activities for
which training became necessary. Out of this growth and ex-
pansion there came the need for the different branches of the
healing art, resulting in the modern development of the various

types of health service, of which dentistry is a part.
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It is quite obvious that, if the development of educa-
tional procedures in general has not been wholly free from
complications, esome complexities of a similar nature must be
expected to appear in the development of dental education.
Research in dentistry may be classified as being of two kinds;
namely, that which has reference to dental education, and that
which has to do with the science of dentistry as a profession.
A review of dental literature reveals the fact that little of
scientific research has been done in dentistry which bears
strictly on the educational side. This may be explained by
the fact dental education, as such, is comparatively new.
History shows that as a part of the healing art some of the
branches of dentistry were practiced before the birth of Christ.
It is not known by what means those who attempted to relieve
others afflicted with dental disorders received their training.
As the practice of the profession developed through the ages,
there arose problems which required better training and more
advanced knowledge. In the early seventeenth century we find
that men interested in the correction of dental maladies
placed themselves under preceptors for training purposes.
There was developing a keen interest in the practice of the
profession, but as yet no organized effort with respect to
dental education. However, as the demands of the people in-
creased, making greater skill and knowledge necessary, there

was felt a growing need for the provision for the tralning of
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dental practitioners. As a result, the first dental school
was established in Baltimore, Maryland, in the year 1840, not
one hundred years ago. While dental elucation has not had the
advantage of a long and careful period of development, it has
grown to such extent that there are now thirty-nine dental
schools in the United States and Canada, Besides the fact that
dentistry as a science is, comparatively speaking, in its in-
fancy, there is another reason why so little of a research
nature has been undertaken in the field of dental education.
Dentistry is a science which requires much in the nsture of
exact knowledge and, in addition, a marked technical ability,
and it is the latter with which the profession has seemed to be
most concerned., A great many problems have been studied in an
effort to improve the practice of the profession from its
technical and biological aspects., However, educational pro-
blems are continually pushing themselves to the fore, and there
are opportunities for a great deal to be done in this line of
endeavor. Dental educators and administrators are cognizant
of the exlistence of their educational problems, a fact manl-
fested by the existence of organizations which have as their
aim the promotion of higher standards in scholastic and ad-
ministrative procedures. Reference 1s made here to the
American Association of Dental Schools, represented by the
dental educational institutions of the United States and Canada;

and the Dental Educational Councll, composed of an equal repre-
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sentation from members of the American Association of Dental
Schools, The American Dental Association, and the National
Association of Dental Examiners., In addition to these organi-
zations, the Carnegle Foundation for the Advancement of Teaching
has aided in the cause of dentistry and dental education, as
evidenced by the publication of Bulletin Number Nineteen,

Dental Education in the United States and Canada.,

In making a study of the problem as stated in the title of
this paper, it is the desire of the author to survey common
procedures and research methods in various fields of non-
professional education and to attempt to point out where some
of the results, if applied to dental education, might react
to advantage in the training of future dentists. To the know-~
ledge of the author, little study of a like nature has been
accomplished., Yet it is apparent that the experiences and
findings of research workers in other branches of education
‘should be of some value to administrators and faculty members
in the field of dental education.

The survey of studies includes only those concerned with
non-professional education, and it is well that a clear under-
standing be established as to what 1s meant by non-professional
as contrasted with professional or semi-professional education.
The author intends that non-professional education should in-
clude that branch of training which has for its aim the broad

development of the individual, with no attempt to prepare him
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for a particular vocation in life. Professional education has
for its purpose the preparation of the student for a particular
walk in 1life, and the applications will be considered only so
far as the dental education is concerned.

The genesis of educational problems begins when the indi-
vidual first enters school, and develops as the level of
training advances. However, since dental students are of a
more mature type, being generally from eighteen to twenty-five
years of age, it has been deemed best to include only those
contributions of non-professional education which desal mdth the
level of the high-school student, the liberal arts student, and
the university student. In non-professional education the many
phases of administration, the art of teaching, the teachers
themselves, and the students have been subjected to investi-
gations of many types. While there may be some who would con-
tend that so much has been done that there is a marked confu-
gion, and that so much has been injected into education as to
exclude many of the fundamental essentials, many of these
studies have unquestionably resulted in contributions of real
value, &and the attempt has been made to include only those
studies which seem to have a practical application to dental
education.

A conslderation of all of the specific problems which have
been studied in education would not, for the purpose of this

treatise, be of practical value., A great deal of research has
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been conducted the result of which has been of wvalue only to
the particular field of education in which the problem has been
carried out., Since it is the desire of the author to include
those problems in which there is a possibility of an appli-
cation to dental education, after careful study of the many
types of procedures and research in education, only certain of
these have been dealt with. It has been the aim of the writer
to make general rather than specific statements of the wvarious
problems included under each topic, and to attempt to poftray
what the more recent findings are in relation to the problem
under consideration., Although qualitative results are of the
greatest value to education, there will be, however, an effort
to show quantitative results, and by the use of the more tan-
gible conclusions drawn from the findings the author hopes to
make applications to the particuiar type of professional edu-
cation to which reference has already been made.

Realizing that the opinions of many are of greater value
than thé ideas of one of rather limited knowledge and exper-
ience, the general fields to be discussed were selected by means
of a questionnaire submitted to a representative group of well-
known dental educators. The gquestionnaire included a list of
twenty fields which had been studied in non-professional edu-
cation, and each individual was asked to select those which he
believed might be of practical value if applied to dental edu-

cation. An effort was made to secure judgments from an equal
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number of individuals who were administrators, teachers of the
pasic sciences, and teachers of clinical subjects in dental
educétion. The fieids which these persons believed to be of
most significance and to be included in this discussion are:

1. Administration

2. The Curriculum

5. Examinations and Mariiing Systems

4, Efficiency of Instruction

5. Individual Differences

6, Aptitude Testing

7. Methods of Research

In the compilation of the bibliography, much concern was
given to the type of material to be included. Volumes have been
written covering each of the selected fields. 1In order to make
his selection as judicious and impersonal as possible, the
author based his choice upon the opinions of graduate students
and teachers in graduate schools of non-professional education.
In this way, the author was able to secure the most recent and
relevant literature,.

Having devoted some years to the study of dentistry and to
the training of dental students, the writer is vitally inter-
ested in anything that may be an improvement in dental education}
It would seem evident that the experiences of students in allied
fields would contribute something that may be of benefit in the

preparation of dental students. In the hope that such may prove
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the case, the writer was prompted to make this study.
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CHAPTER I
ADMINISTRATION

With the rapid growth of the American college and uni-
versity there has been an increasingly large number of problems
arising in connection with the principles and techniques of
administration. A few decades ago a college of a few hundred
students was considered a large institution, and there existed
only a small number of scattered universities with an enrolment
of a thousand students, Administration at this time offered
few difficulties, as the curricula were in most cases limited
to instruction in liberal arts, endowments were relatively
small, practically no professional training was offered, and
instruction in technology and the sciences was slight or may
have been entirely lacking (20:v).

At the present time an entirely different condition exists.
Enrolment has increased to such an extent that there are now
approximately a thousand institutions with student bodies
averaging nineteen hundred students. Such a condition has re-
sulted in a need for greater financial support, and we find the
average incomes and endowments of these institutions to be in
excess of %$2,000,000(20:vi). In addition to this there has been
a general increase in the scope of the subject matter being'
taught, resulting in the evolution of the university, with its
diversified course of instruction including from three to a

dozen more divisions than the original instruction in liberal
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arts (20:vi).

As the universities and colleges continued to grow and the
number of complexities increased in connection with entrance
requirements, with curricula, with the co-ordination of the
work of various departments and schools, with finance and en-
dowment, with the methods of instruction, and with the teacher
problem, courses of instruction in administration have been
initiated in many of the more progressive educational insti-
tutions. These courses have been inaugurated to meet the needs
of those who are actively engaged in administrative work; for
those who are preparing for such activities; and for those
persons who are members of boards of control or faculties who
are vitally interested in the continuance and development of
their institutions (20:v).

While the courses offered in administration vary with the
many universiiies, the fundamentals taught are essentially the
same and may be discussed from the following aspects; namely,

1, Administrative organigzation

2. Fiscal administration

3. Academic administration

4, Personnel administration

5. Student administration.

Administrative Organization.
The usual organization of the adﬁinistrative force of an

American college of university is on the principle of cen-
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tralized authority, responsible to a group of individuals not
actively engaged on the campus and known as the Board of
Regents, the Board of Governors, or the Board of Trustees
(20:17). The members of these boards are usually appointed,
the manner of appointment and tenure of office depending upon
what general control under which the institution is functioning.
The terms of office of the individuals usually terminate ai
differént times, so that at no time does an entirely new
personnel assume the duties of the board. Great care is exer-
cised in the appointment of the members of the board, the
necessary qualifications for the office being high standing
in the community, prominence in some spécial vocation, and an
enthusiastic and Intelligent interest in the cause of higher
education (20:18). The board is usually organized as an indi-
vidual unit, having a president, vice-president, secretary, .
and treasurer, and depending upon its size may function by meang
of committees and Sub—committees. The chief duties of the board
are legislative, the members being responsible for the wise
guidance and control of the institution (20:20).

The president of the modern university is usually appointed}
and his duties are twofold; namely, the training of the students
lof the institution and the wise expenditure of its funds.
Present trends in education require that a president be one who
has gained reputation as a scholar, th has been active in edu-

cational research, who has the ability to deal successfully
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with people, and who is honest and straight-forward - not
dictorial, but still direct and courageous (20:23-25),

The business affairs of the university are usually con-
ducted by the bursar or auditor. The academic bookkeeper of
the university is known as the registrar, whose duties are to
keep the grades of each student so that they may be conven-
iently found and examined, to prepare statements which will
show the relative status of each student, and to issue, on the
basis of academic progress, recommecndations fér degrees (20:26).

The president of the institution, if it be a university,
must be assisted in the selection of the personnel and in the
administration of faculties and student bodies by a dean of
each division. The dean acts as a presldent of his own partic-
ular division and must possess qualifications similar to that
of the president of the university.

Other officers of administration are the deans of men and
women, the statistician, executive secretary, secretary to the
president, heads of departments, graduate manager of athletics
and otﬁer student activities, and the alumni secretary (20:25-27
Fiscal Administration.

In order to function properly it is necessary that an edu-
cational institution be possessed of necessary funds. The
available sources of funds are many, the most common being the
state, student fees, benefactions, endowments, business ac-

tivities of the institution, and certain educational foundations.
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The appropriation and dispensing of the funds of a uni-
verslty present a very significant division of administration,
and most institutions have a separate administrative division
devoted to finance (20:77). The person at the head of this
department is usually known as the bursar, auditor, or
comptroller, and where there 1s a separate administrative
division of finance, the responsibilities of the bursar's
office are (20:78):

1. Accurate accounting of all income and expenditures

2. Preparing the annusal or bi-annuel budgets

5. Purchasing

4, Operation and maintenance of the physical plant

5. The financing and supervision of the erection and

equipment of buildings.

A careful analysis of the duties of this division of ad-
ministration makes it obvious that the division must be
efficiently organized, and that the responsibility for the
various activities must be delegated to well-qualified
individuals,

Academic Administration.

From an academic viewpoint the types of instruction
offered may be divided into three different types; namely
(20:197),

1., Instruction on the campus

2, Instruction off the campus
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3. Experimental or research investigations,

The oldest of the above three types of instruction and by
far the most prevalent 1is that offered directly in the school,
Here the direct responsibility of administration rests upon the
deans of the colleges and the heads of departments, the actual
instruction being given by faculty members of different ranks,
as professor, associate.professor, assistant professor, and
instructor (20:199). The organization of the modern university
for instructional purposes may be outlined as follows (20:198—9ﬂ

1. The University

A. The College
1. The department, as
a, Philosophy
b. Modern language
c. Chemistry
d. Education, etec.
B. The School
Organized as the college but requiring two or more
years of collegiate work for entrance, as in the
professional divisions.

The function of the second division of instruction of the
university is to carry to various people some of the coursecs
offered on the campus, and is known as éxtension service,

Many universities have highly organized systems for this type

of service, the responsivilitiy being vested in a director of
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extension, who takes the rank of the deans of the colleges and
schools, and who utilizes the services of the various facultiy
members of the other divisions in so far as he is able to do
gso (20:202). The most common types of extension service are
extension courses, correspondence courses, radio courses, lec-
tures, visual education, and general correspondence (20:203).

Experimental and research investigations in the progress
of education have resulted in the establishment and growth of
Graduate Schools in the modern university. The organization of
the administration of the Graduate School is different than
that of the undergraduate school, in that the dean and facultiy
members usually hold positions in relevant departments of the
undergraduate division (20:218). The faculty members are
chosen on a basié of interest in, and accomplishment of,
original and scientific investigation and research., The out-
standing reasons for the emphasis of graduate work are to fill
the vacancies that occur in the teaching staff and advance re-
search in the field in which the graduate student is primarily
interested (20:220-21). Many of the larger institutions, in
order to strengthen the influence of their faculties, have
limited the teaching load of some teachers so that they might
carry on research studies (20:221).
Instructional Administration.

The concerns of instructional administration cover the

following items: (1) entrance requirements, (2) enrolment or
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registration, (3) methods of instruction, (4) supervision of
instruction, (5) student study, (6) curricula, (7) and grading
and examinations,

The problem of the criteria upon which to base entrance
requirements is one of the first to confront instructional
administrators. At present there are two factions of thought
as to who should go to college; namely, (1) those who belleve
that the college should train up a race of intellectual leaders,
making entrance requirements highly selective, and (2) those
who believe that the college should train the largest possible
number for intelligent citizenship (20:227). Tne administrator
who has to do with the entrance of students should determine in
his own mind which of these two trends of thought is dominant
in his institution.

At the present time, the American colleges permit entrance
on some one of the following plans (20:231-65):

1. On the certificate plan, by which the entrant presents

a certificate of graduation from én approved secondary
school.

2., On the examination plan, by which the entrant is sub-

ject to examinations which are formulated, gilven, and

graded by the institution.

3. On &a basis of tests which are supposed to measure native
intellectual ability.

4. On a basis of achievement in the secondary school, only
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those who rank in the upper one-third or one-half of
the graduating class beling admitted.

5. On a basls of character qualifications, only those being
admitted who are able to present character recommenda-
tions from former principals and teachers., Those who
use this plan also consider past scholastic records and
native capacities,

6. On a basis of maturity, vocational experience, and
psychological examination,

In the university of large enrolment the administrators
are called upon to face the many problems of enrolment or
registration. The student is required to make a choice of the
many fields of endeavor open to him, and, being relatively
immature, 1s unable to do so wisely unless he has sound advice,
Many colleges appoint members of the faculty as consultants
for the student, the disadvantages of which system are those
of divisional interests, limitations of personal knowledge,
and limitations of time (20:266). The modern trend in this
direction is to not only appoint faculty advisers, but in
addition to employ other means, such as & trained personnel
working with a wvocational officer, the institution of freshmen
week, a wider scope in the choice of subjects during the first
year, and orientation courses (20:268-78),

After the student has gone through the procedures of ad-

mission and enrolment, the question arises as to how he shall
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pe instructed in his various courses., ©Several methods of in-
gtructing students in collegiate work are prevalent, the most
important of which are (20:279): |

1. The lecture method

2. The recitation method

3. The laboratory method

4, The lecture-quiz method

5. The lecture-demonstration method

6. The tutorial or preceptorial method

7. The study-work method

8. The project, unit, or case method

9. The semlnar method.

The type of instruction to be used for each individual
subject must vary; and methods of instruction are based upon
the nature of the subject being taught, the cost of the
particular method as compared with others, the possibility of
personal contact between the teacher and student, and possi-
bility of the loss of interest by the student through the use
of an incompetent method (20:282).

Following a consideration of the methods of instruction,
educators have deemed it wise to conslder the supervision of
Instruction. Supervision of the methods used is important
for three reasons; namely, (1) the lack of training in methods
of teaching on the part of faculty members; (2) the rate of

turnover among faculties; and (3) the number of young arnd
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inexperienced teachers and assistants used in practically all
educational institutions (20:321). There 1s a growing demand
that teachers be trained in the profession of teaching, the
amount of training desired varying with the level at which the
teacher is employed. There has always existed the thought that
one who has achieved the level of intelligence necessary for
the Master's or the Doctor's degree is capable to efficient
teaching, but this is not always a fact, since the work of the
individual has been intensively conducted in a limited field
and he has had no’'particular training insofar as methods of
teaching are concerned. Individuals responsible for admini-
stration realize the need of supervision of instruction, and the
present trend 1s toward a definite means of selecting faculty
members who have shown interest in how to teach (20:328-30),

Of no less importance than the problem of the teacher and
his training is that of the student and his methods of study.
It 1s just as vital to an institution that its students know
how to study properly as that its teachers teach correctly.
Many institutions are attempting to solve this problem by |
having the students with low entrance marks meet with faculty
members assigned to this duty, the purpose of the meetings
being to give the student a systematic course in how to study
and to attempt to solve the problems of the individual student
insofar as study habits are concerned. In addition some stu-

dents are required to review literature which deals with
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gstudy problems (20:334).

The problems of curriculum construction,of the recognition
of individual differences among students, and of grading and
examinations are of such importance in instructional admini-
stration that they will be discussed in subsequent chapters,
Faculty Administration.

The various problems of faculty administration begin with
the selection of the teaching staff. In the modern American
university the task of selecting teachers is a responsibility
of the president, who must make careful inquiry into the guali-
fications of a particular individual for a particular position.
That the responsiblility is one of weight is well portrayed by
a statement made by Lindsay and Holland; namely, "the type of
faculty member and student, their morale and their accomplish-
ments, determine the excellence of an institution of higher
learning more definitely than any other set of factors" (20:407)

. The prevalent methods used in locating prospective can-
didates are (1) by personal contact, . (2) by observing the con-
tributions of candidates to professional literature and their
activities at conventions of learned societies, (3) by know-
ledge supplied by deans of graduate schools, and (4) through
the medium of the teachers' agencies (20:408). 1In the final
selection and ranking of available prospects, the president has
these criteria on which to base his choice; literary or scien-

tific contributions as a measure of the candidate's standing in
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the academic world; the amount of training the individual has
had; the amount and type of experience the prospect has had;
traits of personality, such as appearance and honesty; and
gocial and personal relationships possessed by the individual
(20:410). The necessity for care in the choice of faculty
members cannot be overemphasized, primarily because of the
value of the material with which they work,namely, the student
(20:412).

The question of salaries of teachers is one which has been
given serious study by those engaged 1n administration. The
usual practice is to compensate the individual in accordance
with the rank which he holds in the faculty organization. Whild
salaries vary with different institutions, the instructor
usually receives for his services from $1,200 to $2,500 per
year; the assistant professor from $1,800 to $3,500 per year;
the associate professor from $2,4OO to $4,560; and the full
professor from $2,800 to $5,000 (20:413-15). These salaries
are based upon full-time service. Beyond the rank of the full
professor is the department head, whose salary is from $500 to
$3,000 higher than that of the full professor; the deans, who
usually receive from $3,500 to $8,000; and the president, whose
salary varies between $5,000 and $25,000 per year (20:416-17).

The salaries as ligted above do not afford the recipient
adequate opportunity for provision for old age, and as a result

there have sprung up in our institutions systems of insurance
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and pensions. The chief insurance and pension agency for
college teachers in America 1s subsidized by the Carnegile
Foundation for the Advancement of Teaching and is knoWn as the
Teacters' Insurance and Annuity Association of America (20:438),
The insurance is provided by deducting a small percentage of the
instructor's salary, to which is ususlly added a like sum by
the university. These sums together meet the cost of the
annuity contracts, by the terms of which the individual 1s paid
a certain amount either monthly or annually after having reached
a certain age,

Another important factor in faculty administration is the
question of the teaching load which must be carried by the
faculty member. The teaching load is referred to in terms of
comparable teaching hours, such a basis being necessary in that
the clock hours spent in the instruction of classes by differ-
ent methods represent unequal units of labor on the part of
the faculty member (20:443)., On a basis of work required for
both the hour spent with the class and the necessary preparation
{required for such, the recitation hour 1s rezarded as a unit,
or 1; the lecture hour, 13; andl the laboratory hour, & (20:445).
The maximum standard recognized by most institutions is a
teachiing load of fifteen comparable hours per week, and is
usually assigned to the individual of low academic rank (20:446)
As the individual advances in rank the tendency is to lower his

teaching load.
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Upon the president of the university rests the responsi-
pility for the efficient training of its students, thus making
him the chief offlcer of student administration. To properly
discharge this responsibility he must have (1) proper student
morale, (2) the co-operation of the student body, and (3) the:
assistance of various subordinate officials (20:487). The
modern president has found that this may be accomplished best
by efficient organizations within the student body, by a care-
ful supervision of these organizations, and by the judicious
administration of different specific phases of student 1ife and
activities, such as health, religion and morals, social life,
and vocational and educational guidance (20:498-526).

Applications.

Most modefn schools engaged in the preparation of students
for the practice of dentistry are integral parts of the larger
educational institutions known'as universities, Under such
organizations the plans of administrative organization are
specified by the body in charge of the administration of the
university. The same may be said concerning the fiscal admini-
Stration of the dental school, the chief duty of the administra-
tors of the dental school in this respect being to submit a
yearly budget for the proper functioning of their particular
division., Inasmuch as the university controls the organization
and fiscal activities of the dental school, these phases need

no discussion for the purpose of this study.




However, there are administrative problems which are
peculiar to the dental educational institution itself. Some of
the procedures which have proved of value to non-professional
education and by which dental education might profit are:

(1) An investigation as to the entrance requirements a
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prospective student should present in order to be
accepted. At the present time there is a divided
opinion among dental educators as to entrance require-
ments. There are some who contend that one year of
college work, including a prescribed number of hours
in related sciences, is sufficient., Others believe
that the incoming student should possess a more
thorough cultural background, a contention which adds
another year of college work for entrance. Where
dental schocls demand either of the above two require-
ments, certain subjects are included in the predental
curriculum; namely, English, chemistry, biology, and
physics. However, there has been no study, insofar as
dental education is concerned, as to why these subjectq
are to be preferred rather than some other college
subjects. It would seem that a sbtudy of the relation
between the subjects of collegiate work and those of
the dental school would be profitable, It could be
determined by such an investigation, for instance,

whether physics should be preferred as a predental
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subject to some other subject which is not-now re-
quired, or vice versa.

A better understanding of the student before being ad-
mitted to the dental school.

In most dental schools the plan by which a student is
admitted is by presentation of evidence which shows
that he has completed his pre-professional education
and has received satisfactory grades. Little effort
is made to gather information concerning his native
intellectual ability by means of standardized tests;
his previous civic and moral status is given little
consideration; and students of all ages and of all
kinds of previous experience are admitted on the same
basis. Since educators are of the conviction that the
type of student in a school determines, to a great
degree, the standard of the institution, dental schoolg
should attempt to gather an accumulation of evidence
about its incoming students, rather than be satisfied
by evidence of mere scholastic attainments.

Helping the student in methods of study.

Many educators are of the belief that a number of
failures may be traced to the fact that students do not
know how to study. ASs a consequence various means have
been devised to educate the student in this respect.

When a student has been admitted to a dental school, he
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is confronted with a type of curriculum and with ex-
periences with which he has never been in contact.
Here, if never before, he is in need of advice as to
systematic study. This may well be taken care of by
the individual teacher, who could devote the beginning
hours of his course t6 methods of study in the parti-
cular subject and to a discussion of what the study
habits of the student should be,
The institution of a system of student advisers.
Besides being unaware of systematic study habits, the
dental student is confronted with other experiences
which are new to him. Dental schools may provide for
a proper solution of student difficulties by assigning
a small group of students to each faculty member, to
whom they may go for counsel, Such procedure leads to
a more personal contact between faculty and students
and a better understanding of the student by his
teachers.  In eddition to this, an adviser is sugges-
ted for each of the classes. His duties would be to
act as a counselor in the activities of the class as a
whole and to promote a wholesome spirit and morale
among its members,
A consideration of the methods of instruction.
A review of literature dealing with non-professional

education reveals that several methods of instruction
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are employed. In the dental school only a few of
these are made use of, chiefly the lecture method, the
recitation method, and the laboratory method. Other
methods than these have been found more efficient in
certain flelds of non-professional education, and
dental education may also profit by their use. The
lecture-demonstration method, the project method, and
the seminar method, seem particularly appealing in
teaching the clinical phases of dental education.

More supervision of instruction.

Those employed in instructional administration contend
that, whatever method is used to impart knowledge,
supervision of its use is important. Because each
dental school has in its faculty a number of teachers
who are not trained in methods of instruction and who
are relatively young and inexperienced, supervision of
instruction may be very seriously undertaken by in-
structional administrators. Only in exceptional cases
should the beginning dental teacher be given charge of
& class of dental students, and in all cases it is
suggested that the head or assistant head of the de-
partment in which the instruction is being offered
assume the duty of supervision. By this means, pro-
vided the supervisor is famlliar with methods of

teaching, younger teachers may be developed in the
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proper channels of efficient instruction.

Training of dental teachers in the principles of
pedeagogy.

It has been stated that one of the reasons for in-
structional supervision is that there are many dental
teachers who are not trained in methods of teaching.
This is evidenced in a statement by Geils, who avers
that "most of the teachers have been selected without
reference to teaching experience and having only a
casual interest in their duties as instructors, make
no particular effort to improve their ability and
rarely seek instrﬁction in a teachers college. That
teaching 1s a profession for which adequate training
is desirable does not seem to be recognized by dental
faculties" (11:141). Those enzaged as dental teachers,
as well as the dental schools,must realize that they
are now a part of two distinet professions, the dental
and the teaching, and to function more efficiently,
should provide for training in instruction. The dental
school may either assign a lighter teaching load to the
beginning teacher, thus affording time for teacher-
training in schools where such instruction is given,
or eﬁploy the services of one who is familiar with the
technique of teaching to glve courses to its faculty

members.,
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Establish graduate schools for the training of
teachers.

Another means which non-professional education has
found profitable in teacher training is the partici-
pation of its teachers in a phase of research which

1s related to the field of instruction in which the
teacher is engaged. Such a plan may be well consider-
ed by dental educators. While the plan offers no
additions to the knowledge of teaching methods, 1t
gives the instructor a deeper insight in his own sub-
ject and may prove to be a means of developing new
methods and techniques., The activities of dental
faculty members in research not only add to the pres-
tige of the school, but fortify the teacher in his

own field.

The establishment of extension courses.

A rather recent establishment of non-professional edu-
cation is the practice of taking education to the
people., It is suggested that such may be given
thought by dental schools for the benefit of its
graduates, A plan worthy of consideration would be to
send one or two teachers of a particular phase of
dental practice to selected centers, where graduates
could convene and be informed of methods and tech-

niques which have been developed since graduation.

Y
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Weekly lectures could be given, the number to be
determined by the importance and intricacy of the
phase to be covered. Such a plan could be executed
for those graduates who have located in communities
where it is difficult to keep in contact with latest
developments. It i8 not suggested that any work of
this mature be carried on by correspondence.

In concluding the discussion and application of problems
of administration, 1t may be sald that the responsibility for
administration in dental schools falls upon a very few indivi-
‘duals. In order to function properly they should be familiar
with phases of education which have to do with their school.
Thus, in addition to being femillar with the problems of
dentistry as a profession, dental administrative executives

should have a knowledge of the art and science of education.
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CHAPTER 1I

THE CURRICULUM

One of the most important problems confronting the insti-
tution of higher learning has to do with the formation of a
satisfactory curriculum. Webster defines éurriculum as "a
specified, fixed course of study." As applied to education;
Bobbitt maintains that "it is that series of things which
children and youth must experience by way of developing abili-
ties to do the things well that make up the affairs of adult 7
1ife; and to be in all respects what adults should be" (4:42),
Primarily, the curriculum of any school is based upon the aims
or objectives of the institution. While one may suspect that
the various changes in the aims of education would be followed
by corresponding changes in the curricula, alterations have
always been tardy and seldom have complete changes been made
(8:3). Charters holds that the slow response of curricular
changes to the changes in the aims of education may be accoun-
| ted for, the reasons being that (1) those who have set the aims
of education have considered more the ideals derived from a
fixed course, with not so much attention to the activities of
the individual, (2) the chief objective of the curritculum has
been to give the student a broad, superficial knowledge instead
of more useful and practical information, and (3) school ad-
ministrators have placed over-emphasis on the theory of transfen

of training when the curricula have been criticized as lacking
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practical information (8:4). However, in the modern trends of
education, demands are made that the course of study include
both ideals and activities; that the aims of education be to-
ward usefulness rather than general knowledge; and that extreme
caution be used in emphasizing the value of transfer of train-
ing (8:4). Such requirements of a curriculum are in accord
with the modern contention of educators that life itself is
based upon activities and that the chief function of education
is to prepare its students to perform properiy the activities
which are to be met in 1life situations, or in the words of
Bobbitt, "to prepare men and women for the services of every
kind which make up, or which ought to make up, well rounded
adult 1life" (3:7). |

In the construction of a curriculum it would seem evident
that the first necessary step is to determine the major ob-
jectives of that particular type of education (8:102). In ordef
to do this the curriculum-maker must give careful consideration
|both to the ideals and tb the activities involved in the situ-
ations as they will be met in life. 1In other words, it is not
only necessary to know what is being done, but it 1s also
necegsary to know what should be done. As Charters has observeq
it the aims are stated in terms of ideals only, there is a gap
between the objective and the curriculum, while if stated only
In terms of activities the means of choosing the proper method

of carrying out the activities are lacking (8:11).
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When the curriculum-maker has before him what the indi-
vidual ought to do in order to cope with the situations of
hunan experience, then he knows the things for which the indi-
vidual should be trained., It is first necessary, then, to
discover the activities which should go to make up the life of
the individual, and in addition to learn the abilities and per-
sonal qualities necessary to properly carry out these activi-
ties (3:8). 1In order to discover the broad range of activities
involved in life, or a particular phase of life, a method which
has been in use for a long time and has proved to be satisfac-
tory is activity analysis. A more formal type of activity
analysis is that known as job analysis. It should be noted
that the analysis of a situation, in order to determine the
activities involved, will result in either a 1list of dutiles
performed by the individual or in a 1list of methods to be em-
ployed in the performance of these duties (8:37). Charters
outlines four methods ofmaking a job analysis, and they are as
| follows (8:38-40):

1. Introspection.
By the use of this method, the activitied are stated and
outlined by a person wno is famillar with the duties
of the job which is to be analyzed. Such a method is
dependable to a degree, but it is necessary that not
only one, but many who have worked on the job, be asked

to state the duties involved. Even then this method
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may show some fall#cies and it should be supplemented
by one or more other methods,

Interviewing.

When employing the interview method of analysis, the
interviewer seeks a 1list of duties from one who 1s
working on the job. These dﬁties, as given by the indi-
vidual, are copied and returned to the worker for
correction. Other workers are consulted independéntly
and as the various duties are complled, a rather de-
pendable list may be secured. When a composite list haﬁ
beencompleted, it is given to one who is thoroughly
familiar with the job so that additions and cofirections
may be made,

Working on the job.

In order to obtain information concerning the various
activities of a job by this method, the analyst works
on the job in order to become familiar with its re-
quirements, While such a scheme has its advantage in
that the worker is able to analyze the job better than
one who has been employed for some time, careful inter-
views are deemed more advisable because of the time re-
quired to become thoroughly familiar with the work.
Questionnaire.

In many cases the analyst is called upon to make use of

a written questionnaire in order to determine the
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activities involved., The continued use of the ques-
tionnaire, however, has caused it to fall into dis-
repute because (a) it is ex£remely difficult to fill
out properly a written questionnaire, (b) the person
who asks the question may have different conceptions
than the one who answers it, (c¢) the sender may mis-
interpret the answers, (d) the number answering the
questionnaire may be too small to be representative of .
the group to which it was sent, and (e) those who an-
swer the questionnaire may not give exact information
(8:133-4). |

The analyst, in all instances, should attempt to secure a
complete list of the actlvities of the job which is under con-
sideration. While this may be done by one of the above four
methods, additional activities may be obtained by approaching
the analysis from the viewpoint of the difficulties encountered
in performing the various duties., The list may be further
| strengthened by an analysis of the mistakes or errors made in
carrying out the performance of the job (8:39-40).

It has been stated that one employed in the construction
of a curriculum must give consideration both to the activities
and ideals involved in the objectives of education. The
activities may be determined by analysis, but it is more diffi-
cult to scientifically evaluate ideals. Ideals may be said to

be traits which are not possessed, but_are being worked toward

B
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by one who wishes to acquire the gqualifications necessary in
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a glven situation (8:45). In order to determine what the
jdeals are which prevail in any type of education, one may make
use of any one or all of the following methods (8:44-47):

1. From a 1list of the activities, determine which ideals
are best for proper performance.

2. The ideals are first selected by faculty opinion and
the activities then chosen which may bes£ carry out
these ideals,

3. A 1list of ideals are prepared by a group of teachers
and each of the teachers is asked to determine which of
the ideals should be stressed upon one pupil. This will
determine a list of ideals which should be stressed uporn
all pupils. Such a method is known as individual char-
acter analysis,

In the determination of the major objectives of education

one must consider the analysis of two different schools of

} instruction; namely, the vocational and the non-vocational
(8:48), The former has for its purpose the preparation of the
student for a particular activity in life, while the latter
places emphasis on the type of training which an individual

should poséess regardless of his vocation and has little regard

for any specific or individualized training. It has been
realized, however, that one who is applying himself to the

acquisition of a vocational education will meet 1life situations
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which will rquire tralning other than that which is strictly

vocational. Such activities as those peculiar to the indivi-

dual as a citizen, aesthetic interests, social relations, in-
tellectual interests, and physical recreations have nothing to
do with professional training (8:48). Consequently, the school
which is interested in training its students for a vocation
must consider both its vocational objectives and its extra-
vocational objectives and the curriculum must be constructed
from an analysis both of the duties of the vocation and of the

activities found in extra-vocational interests (8:48),

Having determined the major objectives of education and
andlyzed these into the various activities and ideals, one con-
structing a curriculum must determine which subjects should be
used in instruction. Since there 1s a great variety of subject
matter, and a large amount of material is to be found in each
varlely, 1t 1s necessary to select that which is of the greatest
relative importance. Three conditions exist which make this
| selection necessary; namely, (8:63-4):

1. Some things, while important, may be taught better out-
side of the school. DBobbitt declares that "all educa-
tion should proceed upon the éssumption that nothing
should be done by the schools that can be sufficiently
well accomplished through the normal process of living"
(3:35). Preparation to meet life situations of many

kinds are cared for more efficiently in the home, the
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The criteria by which the material of greatest relative

importance may be chosen are (8:65-8):

1.

- When absolute measurement is not possible, the opinion
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church, and through social intercommunication.
The most important material should be taught in order
that it may be given within the time allotted for edu~
catilon. Most branches of education specify a given
time for completion of theif curricula, and the im-
portance of material must determine whether or not it
is to be included or omitted,
Selection of important material must be considered on a
basis of the relative difficulty of learning it. Since
some important facts may be learned easily, while others
are more difficulty to master, the time spent should be

dependent not only upon use, but upon difficulty as well

Use

The use which a particular tvpe of material is to be to
the individual 1s most important in the determination of
its inclusion.

Quantitative results

The value of the material may be easily determined when
it is possible to secure quantitative measures.

Consensus

of the majority may be accepted.

Expert opinton
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Because of special training and wide experiences, the
opinions of a group of experts may be used in the se-
lection of important material., Studies of current
curricula investigations reveal the fact that expert
opinion has had very strong influence as a standard of
selection.

The next step in the construction of a curriculum is that
of placing the important material as selected in the proper
place, so that it may be of most value to the learner. The con-
gideration to be taken in this step is, of course, the level of
intelllgence to which the learner has progressed. It is obvioug
however, that in the collection of impértant material, there
will be included more than can be cared for adequately in the
time allotted and some material which can be better learned
outside the school. It then becomes necessary that a decision
be mide as to what should be taught within the confines of the
school. When this has been determined, the worker must select
lthat material for which time will permit efficient teaching.
When the material which is to enter into the makeup of the
curriculum has finally been selected, 1t should be arranged in
proper instructional order in accord with the psychological
nature of the learner (8:102).

In concluding a discussion of curriculum construction
Charters lists seven rules; namely (8:102):

1. Determine the major objectives of education by a study
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of the life of man in its social setting.

2. Analyze these objectives into ideals and activities
and continue the analysis to the level of working units.

3. Arrange these in the order of importance.

4. Raise to positions of higher order in this list those
ideals and activities which are high in wvalue for
children but low in value for adults.

5. Determine the number of the most important items of the
resulting 1list which can be handled in the time allotted
to school education, after deducting those vhich are
better learned outside of school.

6. Collect the best practices of the race in handling
these ideals and activities.

7. Arrange the material so obtained in proper iﬁstructional
order, according to the psychological nature of the
children.

In illustrating the application of these rules Charters

| reports a study made by Strong,of the construction of a

commercial engineering curriculum for executives (8:292-7).

A job analysis was made which involved six different parts, as

follows:

1. The duties of the position - what the executive did.
2. The essential qualifications - what he ought to know in
order to performthese duties.

3. The qualifications not essential but of wvalue - what
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the executive thought he ought to know in order to

handle his job better.
4. The route to the job the official himself had pursued.
5. The probable line of promotion.
6. Recommendations and notes of any kind.
Having collected the data by job analysis, all items which
pertained to any one particular subject were tabulated. 1In
this way the function of each subject was determined and the ob+
jectives stated for which each department should be held re-
sponsible. The material collected was referred to the depart-
ments which dealt with each of the subjects, Committees from
the departments were asked to organize or reorganize their
courses to meet the objectives as revealed by the job analysis
and to report their findings. The content of each course was
then detérmined, the time devoted to each, and the proper se-
quence established. "The study has been carried through all
stages from job-analysis to schedule-making" (8:297).

Charters outlines a plan for the reorganization of a coursd

of study within a school by its faculty as follows (8:155-7):
1. Tﬁe study should.be placed in the hands of a steering

committee made up of representatives from each subject

and one or more from the sdministration. The duties of

the steering committee are, (a) to determine plans of

procedure, (b) to determine thc desires of the faculty

and the ideals to be developed, and (c) to pass upon the
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adequacy of the subject material.

A chairman of each of the subject committeces should hold
membership in the steering committee,

The subject committee should be composed of teachers of
the subjects and teachers of other subjects.

The subject committees should determine the objectives
of the subject in relation to the major objectives of
the school system, as laid down by the steering
committee,

The revision of the subject should be placed in the
hands of those who teach it.

Reports on revision should be made by the teachers to
the subject committees. |

There should be a committee on co-ordination to collect
a group of projects and multi-problems.

Revision should not be a side issue, but chairmen of
all committees should be given adequate time to

efficiently function,

By the use of a plan such as this, with whatever modifica-

tions may be rendered necessary by cireumstances, it can be seen
that valuable work may be done in the investigation of indivi-
dual subjects. By undertaking the revision of the several sub-
jects within a school program, there occurs eventually a re-

Vision of fhe whole plan, and the work involved in the smaller

problems is usually more thoroughly, carefully, and con-
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scientiously done (8:157).
Applications.
Throughout the relatively short 1ife of dental education a

number of changes have been made in curricula, These have been

:brought about by changes in the alms of dental schools.
;Originally the dentist was intended to be a person whose chief
%duty was tb do restorative work of a technical nature. With
ithis as an aim the first dental schools required an ettendance
?of two terms of six months each. As new methods and technliques
awere devised, the duration of the courses was lengthened and

later another year of study was required. With the advance of

research in the technical and biological phases more material

was added to the curricula, until dental schools began to re-

guire an attandance of four terms of eight months each. Co-

incident with the requirement of longer attendance, entrance é
. requirements were made more stringent. ;
At the présent time there 1s great need for research in th%
field of the dental curriculum. Dental &ducators seem to be |
M divided in their opinions as t¢ the amount of material necessari
for preparation for dental practice. There are those who con- |
tend that sufficient material can be offered in a three-year
period, while others maintain that in order to include enough
Important subject matter four years of work are neeessary. To-

day some dental schools are operating on a three-year basis, i

while others require four years of attendance. Both schools of

L
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ihought recognize the chief objective of dental education as
peing the preparation of the student for health service and
attempt to adjust their curricula to meet this objective. The
materials which have been added to dental curricula have not
peen subject to any research activity as to their need and
ultimate value, but have grown by accretion based upon the
opinions of a few interested administrators.

In order to adjust the dental curricﬁium to the satis-
faction of dental educators, the reconstruction may be accom-
plished through the sort of scientific investigations which
have been undertaken by those interested in non-professional
curriculta, as:

l. A determination of the aims of dental education

It is not to be supposed that the aims of dental edu-

é catlon can be included in one definition. The aims
should be to prepare the student to meet life situa-
tions, which includes not only those situations in-

volved in professional work, but as well the situations

SN ST PR TN N
4 ST LSO

which the dentist must meet as a social being in re-
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lation to professional 1life,

2. An analysis of the activities involved in dental

practice
Herein lies a great need in the reorganization of the
dental curriculum., The construction of a curriculum

for a profession should be approached by discovering
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the activities and problems of the profession and these
should be described with great definiteness (9:31).
Nobbs states that "the method of job analysis as
applied to the professions represents an attempt to
analyze the actual work of practitioners in order to
determine what they must know and what they must be
able to do" (23:88). The problem of job analysis in
dentistry seems to be in determining who is able to

give correct information as to the activities of the

dentist, not only what he should know, but what work he

should be able to accomplish. No doubt in this respect
many individuals must be consulted: the dental teacher,
the practitioner himself, the public health worker, the
physician, and the patient, and very likely others.

The practitioner is unable to give adequate information
because his experience is individual. Information
gained from the teacher is likewise incomplete because:
he is not familiar with the duties and problems of the
practitioner (9:35). A compilation of activities as
given by a group of people will include more nearly a
complete 1list of what the dentist should know and do.

A selection of subjects on a basis of importance and
their co-ordination

As stated previously, the addition of subjects to the

dental curriculum has been through the process of
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accretion. As a result of an activity analysis, the
time devoted to relatively important and unimportant
subject matter can be properly adjusted. At present
dental schools do not know, for instance, whether too
much or too little anatomy, chemistry, physiology,
pathology, or even clinical experience is being given td
meet the needs of the dental practitioner. The curri-
culum should also be constructed with a view toward co-
ordination of subjects. For this purpose proper se=
quence 1is necessary. A dental teacher may well instill
the idea in his students that his course is not an in-
dependent and individual study, but one which is given
at a particular time in order that the education which
the student receives theréin may be useful and is to be
applied in the assimilation of subject matter which is
to follow. This may also be accomplished by meetings
within the departments and by counsel between depart-
ment heads, at which times the scope of material taught
could be discussed.

4, A detefmination of how much and what of a cultural edu-
cation should be offered
Dental education is interested in more than the develop-
ment of the dentist. It is also interested in his
development as a man insofar as his professional 1life is

concerned. Some cultural work should be included in the
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dental curriculum, but only that which is necessary as
discovered by the activity analysis of the practice of
dentistry. |
5. The revision from time to time of individual subjects
While there seems td exist a need for a general re-
organization of the dentsl curriculum, valuable work
may be accomplished by investigation of individual sub-
jeects within the curriculum. This may be necessary for
two distinct reasons: (1) in many instances the indi-
vidual teacher overestimates the importance of his sub-
jeet; anmd (2) in some cases thé teacher is not familiar
with the needs of the dental graduate., A scientific
study of the individual subjects may not be a means of
adjusting a particular subject wholly to the activities
of the practitioner, but does act as a means of keeping
the subject matter within the desired scope. If the
revision is made from time to time, ti will also provide
for the inclusion of new methods and techniques and for
the exclusion of personal opinions in favor of objective
facts. Revislon of indlvidual subjects represents a
smaller undertaking than a complete reorganization and
is usually more carefully and thoroughly done. By this
means it may be possible to make a revision of the

whole school program,




-48-

CHAPTER III

MARKING SYSTEMS AND EXAMINATIONS
Marking Systems
While examinations and marking systems seem to be a unil-

versal custom and are almost as old as the scheme of education
itself, it is within recent times that they have been subjected
to any considerable amount of discussion or investigation. The
chief cause for doubt as to the advisability of the systems
commonly used has been the publication 6f studies which revealed
great unreliability and variability in the marks given examina-
tion papers by teachers (26:4), Odell cites as an example a |
gtudy made by Starch and Elliott, in which one examination
paper was submitied to one hundred fourteen teachers. Each was
to grade the paper independently of the others, the passing
mark in this case to be 75. Wpen the results had been reported,
it was revealed that the following distribution of marks had

been given (26:6):

Marks Number
90-94  —ec-cmecccm———- 2
85-89 ee-cemee——me——-- 7
80-84  sececccmm———-—- 11
75-79  e-cmcecmec————- 26
70-74  ~ccemcccmmn———- 13
65-69  ~e-emmceeen-—- 18
60-64 --c-ccemmmme——- 17
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Marks Number
55-59  —mmmmmemmeeemeee- 8
B50-54  ~e-ce-—ccecme——-- 5
25-49  m-meeemememmees 7

Other studies were conducted and it was even shown that if the
same teacher marked a paper a second time, the results would
vary (26:6). Such revelations as the &bove presented to edu-
cators problems wﬁich recently have been subject to extensive
investigation.

It has been shown that grading systems are peculiar to
American institutions of higher learning. Under the European
system the student receives no grade, but elther does or does
not pass a course (20:357). The existence of these standards
has raised the question as to whether marks should or should
not be given, and advantages have been found in each practice.
However, if a grading system is to be used, its ideal require-
ments are fariness, facility in use, and facility in administra-
tion (20:361). While there are some disadvantages to a grading
system, the advantages advocated seem to carry much weight,
These advantages as cited by Odell, in a review of a report by
Wood, are as follows (26:111):

I. Pedagogical
(a) Grades contribute to a student's education by
1. Requiring effort to answer questions

2. Requiring him to perform the tasks used in deriving
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his grades.
3. Forcing him to study in view of prospective examinsa-
tions
4, Causing a wholesome competition as related to the
grades of fellow students.
II. Administrative

(a) Grades inform parents or guardians of the educational
status of the student.

(b) Grades give information as to the fitness of the stu-
dent for higher schooling.

(c) Grades reveal the relative standing of students, deter-
mining to whom credit, degrees, or honors should be
given,

(d) Grades furnish reference to be used in research, in com-
paring the efficiency of different school systems, of
different instructors, of methods of instruction, and of
different subject matters.

While there is a wide diversity of opinion as to what
factors should be consldered in determining the marks to be
given to students, it is the common practice for each indivi-
dual school to adopt a set of definitions or specifications to
guide its teachers and to state how much weight should be given
each consideration. Statements indicating the many factors
which teachers consider in granting grades are (26:114):

1. Final attainment at the end of the semester or term
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4,
5.
G,

8.

9.
10.
11.
12,
13,
14,
15.
16.
17.

There has also been some degree of discussion as to what
weight should be placed upon the value of the various activities
of the student. 0Odell recommends, as a general rule, that a
single final examination should count for not less than 10% or
more than 25% of the final grade; that all written tests should
count for not less than 25% or more than 50% of the final grade;
that oral class work from day to day should count for not less

then 334% of the final grade; and that class work from day to

-5]1-
Attitude toward work
Degree of interest mmnifested
Amount of effort put forth
General intelligence
Character and personality
Amount of improvement manifested
Quality of work done
Quantity of work done
Ability to do subsequent work in the same subject
Amount of initiative shown
Seriousness of purpose
Degree of preparation or study by the student
Final examination
Daily class work
All written work
Combinations of oral work, written work, and examintions

in various proportions,
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day, both oral and written, should never count for less than
50% of the final grade (26:129).

A study of the detalls of marking systems has shown that in
281 high schools in Illinols there are almost 100 different
systems of markings in use (26:133)., Until very recently the
percentile system was the most prevalent, but the present trend
is toward the use of letters having a range in numerical value.
Odell recommends the use of a marking system of five or six
gymbols, preferring the beginning letters of the alphabet and
including two failing marks, one to be given to the student who
comes fairly close to passing, the other to be given to the
student who fails badly (26:138). The symbol system of grading
is to be preferred, for if a teacher attempts to mark too
finely there is likely to be great unreliability of the marks.

A question which has received much consideration with re-
gard to grading systems is whether or not the grades given
should approximate a glven frequency distribution., Basing their
contention upon the fact that most human traits and activities
follow the normal frequency curve, there are many who argue
that scholastic grades should be based upon this curve, and
many educational institutions have adopted this system, es-
pecially in cases where the classes are made up of a relatively
large number of students. 0dell maintains that "there should
be such a distribution adopted in each school or school system,

ordinarily the latter, which should serve as a general guide to
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teachers in assigning marks" (26:150). He recommends that in a
grading system using four symbols that grade frequency should

conform to one of the following distributions (26:155):

A B c D
7 43 43 7
10 40 40 10
11 39 39 11
15 35 35 15

Slight variation from the system adopted 1s permissible,
it being intended that the plan be used as an approximate or
general guide. A general compilation of the systems being used
show the distributions to be A's, 5 to 20 percent; B's, 25 to
50 percent; C's, 25 to 50 percent; and D's and E's combined,

5 to 20 percent (26:157). |
Examination Systems

Inasmuch as students' grades are generally conceived as
being an outgrowth of examinations, problems concerning marking
systems have led to research in the matter of examinations. 1In
order to make marks more valid there has been the contention
that examinations prepared by the regular teacher should be re-
placed by étandardized tests., "A standardized test in the most
limited sense is any test.which has been given to a large
enough number of pupils of a given age, grade, or other homo-
geneous group so that the results are fairly adequate indica-

tions of what achievements are actually being attained by such
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; pupils in general® (26:8),
| There are those who claim that examinations should not be
given, and they support these claims by saying that (26:10-11):

l. Examinations are injurious to health.

2. The content covered engcourages cramming, factual memo-
rizing, amd acquiring items of information, rather than
careful and continuous study, reasoning, and other
higher thought processes.

3. Examinations become objectives in themselwves, the stu-
dent believing that the chief purpose of study is to
pass examinations.

4. Examinations encourage bluffing and cheating.

5. Examinations develop habits of careless use of English
and poor handwriting.

6. The time used for examinations can be more profitably
used otherwise for more study, recitation, review, etc.

7. The results of instruction in the field of education
are intangible'and cannot be measured,

8. Examinations are unnecessary, the teacher being able to
rate the students without them.

These arguments have been contested pro and con, and the
general conclusions arrived at would seem to indicate that
there is a place in the educational system for examinations.
Those who would use standardized tests rather than those pre-

pared by the teacher offer these arguments (26:19-27):
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1. The standardized tests make available a norm, or the

average achievement of a group in the same grade, age,
and mental ability.

2. They are usually constructed by persons more expert in
the subject matter and in the principles of test con-
struction than is the average teacher,

3. They are more objective, reliable, and valid,

4, Through purchase, they save time devoted to preparation
and scoring or grading.

In answer to these arguments, those who would employ

teacher-constructed examinations contend that (2:27-30):

1. Examinations can be adapted to the local courses of
study, to points of emphasis of individual teachers,
and to the needs of individual classes and pupils.

2. Satisfactory standardized tests do not yet exist in all
subjects,

3. Standardized tests involve undue expense,

The result of the controversies over the two types of
examinations has led to the conclusion that "a well rounded
testing program includes the use of both of these forms of
measuring instruments" (26:31).

Numerous purposes have been given which examinations should
Serve, the following list being those outlined by Odell (26:35):
1. The measurement of pupil abillity and accomplishment

2. The diagnosis of pupils, especially of those doing un-
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stated,

1.

Oe

Since examinatlons are intended to serve the purposes as

desirable qualities, such as (26:40-58):

~56-
satisfactory work |

The measurement and improvement of teaching efficiency
The provision of opportunities for learning

The motivation of pupil study and other mental acti-
vities

The determination of standards or goals of attainment.
it is necessary that they possess certain essential or

Objectivity - a competent person should be able to
definitely determine what is right and what is wrong.
Reliability - they should measure accurately what they
are supposed to measure and include as much of the sub-
ject matter as possible.

Velidity - they should measure what they are Intended to
measure.

They should be easy for the teacher to give and score,
and easy for the pupil to take.

They should provide for economy of time of both teacher
and pupll.

They should be sufficiently interesting and stimulating
to call for the pupils best efforts.

They should rarely contain "catch questions."

They should yield norms of pupil achievement.

They should never be used as a penalty or punishment,
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but as a regular school routine.

10. They should be constructed and administered so as to
discourage bluffing and guessing.

11. The questions should be clear and definite.

12, If an examination is to cover the whole course, it
should test knowledge of the chief principles and facts,
as well as thelr relationship, application, interpre-
tation, ete.

13. The questions should approach the subject from various
phases and measure various abilities.

14. Examinations should be short and frequently given, not
long and infreguent.

In the preparation of good examinations the teacher must
consider these suggestions (26:59-64): ‘
1. Validity may be secured

(a) By a careful inspection and analysis of the test
itsgelf

(b) By comparison of reéults secured with those from
similar tests,

2. More questions than will be needed should be prepared
in advance and lald aside for a few days. They should
then be given careful consideration to discover weak-
nesses and methods of improvement.

3. Sultable material for examinations should be accumulated

from time to time.
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4, It is sometimes desirable to repeat, in a different form
gquestions which have been used in a previous test.

5. Form, length, and detail should be considered.

6. The testing program should include a number of short
tests of either the conventional or néw type, and some

‘longer ones.

7. Timing should be exact, the student being required to
begin and stop at specified times.

While tests should require study on the part of the teachen
as to their proper construction, they are of little value if
they are not properly administered. 0dell offers the following
instruction in test administration (26:64-80):

1. The students should be encouraged to formulate their

answers before beginning to write,.

2. A complete copy of the examination should be in the
hands of each pupil.

3. The corrected papers should be returned and discussed
with the pupils.

4, The test should have been so constructed as to make
cheating of no avail and all effort should be made to
make cheating without being detected as difficult as
possible.

5. In some way the students should be informed as to their
standing with respect to the rest of the class.

Examinations should not only be properly constructed and
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administered, but in addition they should be scored correctly,
The teacher must decide whether each question of the test
should be rated equally or whether the weighting should be done
on & scale of relative importance and not difficultness
(26:81-86), In scoring the test (26:86-96):

1. The answers should be most carefully scored.,

2. The teacher should write out the correct answers before
beginning correction,

3. One question should be handled and scored at a time;
question number 1 in all papers, then number 2, etc.

4, A pupil's mark in a given subject should be based upon
his ability and achievement in that subject and should
not depend upon his ability to spell, write, punctuate,
capitalize, etc.

5. Marks are more reliable 1f a committee system of marking
is employed.

6. The teacher should not know whose paper is being marked.

7. If the papers are to be returned, all mistakes should
be clearly marked.

8. All scores should be changed to a definite marking
system.

As previously stated, there are many qualities which good

examinations should possess, and it was pointed out that one of
the most important was reliability. In fact, many of the

qualities of good examinations are dependent upon whether or not




the test accurately measures whatever it does measure. In

discussing test reliability Symonds states that (33:73-87):

1.

10.

11.
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The greater the number of items in a test, the more re-
liable the test.

The longer the time a test occuplies, the greater its
reliability.

The narrower the range of difficulty of the items of a
test, the greater the reliability.

A test evenly scaled is more reliable than a test that
has gaps in the scale of difficulty of its items.

If the answer to one item is suggested in another item,
or the meaning of one item depends upon another item,
reliability is reduced.

The more objective the scoring of a test, the more re-
liable is the test. |

Inaccurate scoring reduces reliability.

Chance in getting the correct answer to an item is a
factor in test reliability.

The more homogeneous the material of a test, the
greater its reliability.

The more common. the experiences called for in a test ard
to the members taking the test, the more reliable is the'
test.

The same test glven late in the school year is more

reliable than when given early in the year,
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12, A test containing material not covered in class or in
the text book is less reliable.

13. Catch questiqns lower reliability.

14. Length of questions, choice of words, sentence struc-
ture, end directions effect reliability.

15, Speed in taking a test effects reliability.

16. Accuracy in taking a test effects reliability.

17. Proper incentive increases reliability.

18..Accidents, illness, worry, etc., effect reliability.

In contrast to standardized examinations, there are the
different types of tests which are constructed by the teacher,
These may be conveniently classified as being of two types, the
traditional, discussion, or essay type, and the new iype or
objective tests, "The term discussion, traditional, or essay
is applied to a written examination of the type in common use
for many years, the kind in which the pupils are asked to dis-
cuss, explain, describe, summarize, or do something else which
requires the writing of sentences, paragrephs, or longer units"
(26:22). Objective tests, commonly known as the new type of
examinations possess the features "that the student responses
called for are very short, belng check marks, underlinings,
crosses, figures, single words, or other responses which require
a minimum of writing, and that they generally possess rather
high objeétivity" (26:22). There are some who point out that

the advantages possessed by the essay examinations are superior.
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The more re cent trends, however, are that in a complete testing
program efforts are being made to determine under what con-
ditions each is most valuable and to select the type of test
accordingly (26:176).
Proponents of the traditional examinations claim these ad-
vantages for this type (26:176-9):
1. They are more easily constructed,
2. Teachers are more familiar with their construction and
use.
3. They are better tests of reasoning and other thought
processes, memory excepted.
4, They can be more easily and directly adapted to various
kinds of subject matter.
5. They give training in ability to organize and express
ideas. '
Objections given to the new type examination are
(26:180-3):
1. They encourage guessing.
2. They encourage dishonesty, it being easier to cheat
upon them,
3. They tend to confuse the pupll as to what he really
knows.
4, They do not resemble life situations.
On the other hand, those who would make use of the new type

examinations offer as argument (26:183-203):
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6.
7.

The chief objections to the essay or discussion tests are

(26:197-200):
1. They discourage systematic and worth-while review.
2. They do not test the achievements of pupils whose powerg
of expression are poor.
3. They frequently test speed of writing to an undesirable
extent.
4. They require as much attention to language and hand-

-3~
They are more reliable,

They are more wvalid.

They are preferred bv students.

They lead pupils to acquire exact and detailed know-
ledge.

They are more easily and correctly scored.

Results reveal satisfactory norms.

Bluffing is more difficult,

writing as they do to the subject matter.

[

They do not test the rate of a pupil's response or

thinking.

The essay or discussion type of examination is the older

ikt

type and the kind with which most teachers are familiar,

There

is less knowledge, however, of the tests of the new type and

before beginning the use of these, it is essential that the

teacher familiarize himself with the different aspects of each

type. The different kinds of objective tests, as outlined by
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0dell, are (24):
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Recall Exercises
Each question i1s answered by a single word or expression.
Alternative Exercises

Some of the statements given are true, some are false.
The false statements are checked, while the true are
not touched.

Statements to be Corrected

False statements are corrected by crossing out the
words making them incorrect and supplying correct words
in theilr places.

Simple Completion Exercises

Statements are made, the essentials being omitted.
These are supplied by the student.

Completion Exercises with Suggested Answers

Statements are completed by inserting a word from a 1list
printed after the question.

Multiple-answer Exercises with One Correct Answer
Several answers are given to a statement, the student
being asked to underiine the best.

Multiple-answer Exercises with Varying Degrees of lerit
From a 1list of given expressions the student is asked to
underline the best statement.

Multiple-answer Exercises with One or liore Correct

Answers
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11.

12.

13.

14,
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The student is asked to underline all of the express-
ions given, which make true statements when taken with
the rest of the sentence.
Compound Multiple-answer Exercises
The student underlines one expression in each line which
is closely connected with the expression given in the
first line.
Multiple-description Exercises
Three or four paragraphs are written describing a
certain thing. The student checks the best description.
Multiple-reason Exercises
A statement is made and several reaéons are given. The
student checks the cérrect, all correct, or most correct
answers,
Matching Exercises
A right and left column are supplied, one of which is
numbered. The student places the number before the
word or phrase in the column not numbered, which is
assoclated with the word or phrase in the numbered
column,
Definitions
The student 1s required to give clecar and concise
definitions.
Same or Opposite Exercises

Words are presented in pairs. The student marks them




15.

16.

17.

18.

19.

20.

21.

22.
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S 1f they have the same meaning or 0 if the meaning is
opposite.
Distinguishing Exercises
The student is required to clearly indicate the dis-
tinction between two words.
Complete or Partial Enumerations
The student is asked to enumercate facts.
Opposites
A group of words are presentec and the student must
supply the opposites.
Genus-species Tests
The species is given and the student asked to supply
the genus.
Connected Terms
The student underlines all the words in the parenthesis
in some way connected with or related to the word pre-
ceding the parenthesis,
Disconnected Terms
The student crosses out one or more words in the
parenthesis not_cloéely related to the word preceding
the parenthesis,
Arrange-in-order Exercises
The student is asked to arrange facts in order, from
highest to lowest degree or the reverse.

Jdentification Exercises
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A drawing or picture is presented. Certain parts are
numbered and the student must place the proper number
before descriptive words printed in a column below,

On the descriptive words are numbered, the numbers to
be written in the proper places in the drawing.

25. Abbreviations, Symbocls and Formulae Tests
The student is asked to write formulae, or with the
formulae or sbbreviations given, he must write their
meanings.

24, Classification Exercises
The student crosses out the one or more words unlike
or of a different class than the majority of words in
that line.

25. Analogies With No Suggested Answers
An analogous statement is made and the student is asked
to supply the essential analogy, which has been omitted

26, Anslogies With Suggested Answers.
An analogous statement is made, several words being
supplied which might be the essential analogy. The
correct one is underlined.

It is Interesting to note that some of the examinations

of the New York Regents and of the College Entrance Examination

Board now consist of new-type tests and that several of the new

type tests are used in the School of Civil Engineering at

Columbia University (26:433). To a certain extent the new-type
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tests are being used in professional courses, as in educatioh,
engineering, medicine, library work, and law, In such
instances the new-type examination is not replacing the essay
examinations, but rather being used along with it in the test-
ing program (26:435). 1In the new plan of college education
recently undertaken by the University of Chicago the new-type
examination is used extensively. TUnder this system the student
is entirely freed from routine requirements and is permitted to
progress as rapidly and as far as his interest and capacity wil]
permit (5:265)., In determining whether or not = student should
be passed from one college division to a higher one, three or
four types of examinaticns are given: the new type of multiple-
choice and short-asnswer test, the essay or discussion type, the
problem type, and when necesssry the oral examination (5:268).
The examinations are framed aﬁd administered by an examining
board, whose responsibility it is to see that the examinations
demand no more than the required level bf achievement (5:269).
An anslysis of this program reveals that both new type‘and
traditional examinations are used and is a type of program
which educators believe to be the most efficient.
Applications

Although investigations concerning grading and examination
systems are of relatively recent origin in non-professional
educetion, the writer has been unable to discover literature

indicating that any consideration has been gilven this field as
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o problem in dental education. As a genefal procedure, the
type of examinations used in dental schools is of the tra-
ditional variety, an essay or discussion examination consisting
of from five to fifteen questions, and the work of the student
is graded principally upon the results of the examinations,
Since those interested in non-professional education have found
that advantages are to be derived from the use of other pro-
cedures, the writer suggests that this field be considered for
study in dental education, With respect to grades and marking
systems it may be of value,
(1) If each individual dental school adopt definite
specifications as to what a grade should indicate,
Under present conditions a compérison of the grades
of an individual student in the different subjects is
hardly possible, The dental teachers each have a
different conception as to the meaning of a grade,
some merking the student on a basis of the results
of final examinations, others take into consideration
the results of written tests, quizzes and oral work,
while still others include along with these results
the character and personality of the student, the
initiative and seriousness manifested, the quality
and quantity of work completed during the course, and
many. other factors., Under such circumstances it can

be seen that a student who receives a C grade in one
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(3)

=70~
subject may easily recelve an A grade in another.
ind yet if the same basis were used in granting the
grade, this student may receive a B grade ip both
subjects, It is thought that if a uniform basis can
be agreed upon that better comparisons of grades may
be made.
If all dental schools adopt a universal grading system
As in non-professional education, there exists in
dental education a number of grading systems. Thus a
student who maintains an average grade of B in one
school may rank with the C student in another-school,
even though it is evident that in the individual
student the level of intelligence is the same. A
common grading system would react to advantage in
instances where a student wished to transfer from one
dental school to another or in any other cases where
transcripts of records were necessary.
If a study be made of grade distributions in dental
schools.,
The literature indicates that there are some values
to be derived from a study of the distribution of
grades. One value in such a study is the revelation
that some courses are unreasonably easy while others
are uhreasonably difficult. In some cases this has

been found to be due to poorly conceived standards on

|
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the part of individual instructors. In other cases
changes need to be made in the content of courses in
order to make them more substantial or to simplify
them as the cass may be. So far as the present writer
is aware, there have been no published studies of the
distribution of grades in dental schools. It apparent4
ly would be useful to make such studies, The results
could be discussed in faculty and staff meetings. thué
affording the instructor the opportunity to analyze
his own situation and to adjust his course and grades
accordingly.

.Concerning examinations the writer makes the following

suggestions:
(1) That consideration be given to the construction of
standardized tests in dental subject.
Standardized tests in non-professional education have
been used in comparing the achievements of students in

one school with those of the students of the whole

educational system. They may be of even more value in
; dental education, in that a review of dental curricula
reveals the fact that there is a wide diversity of |
time required in identical subjects., By the use of
standardized tests it may be shown that some schools
are requiring too much time for a sufficient knowledge

of the subject at hand. If the results of standardized
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tests in dental education were published, norms would
be obtained. A study of these norms would permit each
dental school to determine wherein its weaknesses
existed.
That the examinations of each department be discussed
by a departmental and central committees before being
submitted to the students.
Teacher training includes within it a training in
examination construction and administration. Since
it has been suggested that dental instructors give
consideration to teacher-training, it is necessary
thaet the subject of examinations be included. A
dis cussion of examinations by departmental committees
should be of value in that it would (1) reveal the
nature of the material which has been covered in each
of the courses, (2) avoid repetition in related sub-
jeets, although it is admitted that this is sometimes
necessary, and (3) motivate the teacher not only in
better teaching methods but in nore study in exam-
ination construction. It is further suggeéted that
value may be derived by submitting the questions of
examinations to a committee composed of department
heads. Such a procedure may have its value in reveal-
ing the existence or lack of coordination between the

various departments of the dental school.
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(4)

'l B
That dental schools make use of a balanced examination
system composed of both traditional and new-type
examinations,
This suggestion does not carry with it the idea that
dental schools completely abandon the traditional type
of examination. However, in such subjects where more
objective evidence is required to prove the achieve-
ments of the students, the new-type examination should
be used. The use of the objective test may prove of
worth in such subjects as chemistry, anatomy, histolog]
bacteriology, physiology, and other of the fundamental
sciences, In many dental subjects the advance of the
student 1is to be judged by reasoning power and
practical applications. In such instances the
traditional examination would seem more ideal and is
suggested for such courses as clinical diagnosis and
applications, therapeutics, surgery, etc.
That the new-type examination be used for its diag-
nostic value. The diagnostic nature of new-type tests
has interested the educator, and the evidence appears
to indicate that some tests do indeed serve this
purpose and that as a result individual deficiencies
can sometimes be corrected. If any benefit of this
kind is to result from the new-type tests in dental

education, it would appear that the point of attack

-
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should first be the earlier courses, in order that
deficiencies may be corrected before it is too late.
Berhaps the best way of arriving at an idea of where
to strike first would be to consider the courses that
cause most trouble in the junior and senlor years,
For example, in the experience of a certain dental
school, students may fail most frequently in the
subject of therapeutics, which is based on a foun-
dation of knowledge in chemistry, physiology, and
pathology. In such an instance it is suggested that
an attempt might be made to construct tests in thera-
peutics which would indicate whether a student's
difficulty consisted in poor preparation in chemistry,|

physiology, pathology, or a combination of the subject?.




CHAPTER IV

EFFICIENCY OF INSTRUCTION

One of the many problems confronting those interested in
general education is that which has to do with the efficiency
of teachers. As in any other profession or occupation the
services of the teacherg vary in their value to the school, and
for some time educators have been investigating ways and means
of determining the efficiency of the individual instructor. 1In
the past, and even at present in a great number of instances,
such evaluation has been left to the personal opinion of a few
administrators, Such a plan has casused some dissatisfaction
ariong the teachers of school systems because by such a pro-
cedure the results have not been based wholly ﬁpon objective
evidence and the existence of the personal equation has led to
a lack of harmony, The present trend is to attempt to create a
fair scheme of evaluating teachers' services which is based
upon factors which can be measured. While it is hardly possibleg
thet a scheme can be invented which will be satisfactory to
ezch individual instructor, one which can be applied to the
majority will be of great value.

The value of an individual teacher's service is directly
proportionate to the desired effects produced on the person
who receives the instruction. Moss holds that "the teaching
efficiency of any instructor may be considered to vary di-

rectly with the desirable changes produced in the students by
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his teaching" (22:40). Trabue further exemplifies this by

stating that "the efficiency of instruction is in direct pro-

3

srtion to the success of the lezrning thet is taking place in
the pupils. The only convinecing proof of successful school
work must be found in tlhe increasing echievements of pupils
when meeting recognized tests of a2bility" (35:18). From these
ctatements it is evident that there must be meens of measuring

ot the studenis huve acquired, This may be done by the use

(924

of standard tests, whicli ettempt to portray general results
snd endeavor to sihicw the correlation betwecn different sub-

ts. In order to conclusively prove thet learning has taken
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s necessary to compare the learner's ability vefore
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wes taught with his ability after having received the in-
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struction (35:19).
In devising a plen for meazsuring the vaelue of the serviceg
rendered by en instructor, it is first necessary to determine
whot the attributes of a superior teacher are. Frank states
£l t there are three types of teachers nanely (10:484),
(1) Those wio neke no attemyt 1o improve their method of
instruction and who display so little interest as to
look upon teaching as merely a job

Those who are always looking for better methcds and

—~
AW
o

try. to teach better every ye«r. The instructor of
this tycre regards teaching as a profession.

(3) Those who teach well, and by experiment end research
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develop new methods and new principles, Their contri-
butions are not only in new methods of teaching, but
may be erticles in periodicals and books, essays, and
lectures., To this tyre of instructor teaching is an
art.

The lest of the three types is, of course, the nost de=
girable and should be the ideesl towerd which each teacher
strives. In an investigation conducted in Washington, D.C., to
determine who supericr teachers were in order to plen pro-
metions end salery adjustments, a superior teacher was clesgi-
fied as "one who renders superior services to the children
vihont she teaches, t¢ the schoolin which she teaches, to the
local community which she serves, and to the District of
Columbia as & whole, A superior teacher is one who possesses
broad scholership, who is thoroughly familiar with present day
educaticnal theory snd practice in the line of work which she
teaches, who is doing constructive educaticnal work of the
highest order in carrying out the established progrem in the
school where she teaches, who is actively and constructively
promoting the educational welfare of the community in the
vicinity of her school, and who participates in the improvement
of education in the District of Columbia as a whole" (2:259).
It will he seen frcm an analysis of this definition that the te
teacher has an obligation to the student, to the institution

in which he is teaching, to the community and state, and to the
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teaching profession and the good teacher is the one who most

successfully meets these objectives,

The determination of the value of alteacher's services

ARl

presents a very practical phase in the adninistration of a
school system., The efficiency of the educaticnal system is re-
flected in the efficiency of the teachers and measurement is
essential (1) in determining in an individuel the gqualities
necessary for successful teachers, (2) for the improvement of
teachers already in service, and (3) in aprlying the results to
the determination of promotion and dismissal (6:9). 1In general
there zre two methods used for this measurement namely, exani-
nation and rating. Examinations are given to fulfill three
distinct purposes (6:11):

1. To determine entrance into service

2. To control promotions either in salary or positions

7. To stimulate continued study on the rart of the teacherg.

It ig not to be supposed that examinations are to be cone
sidered the sole basis of judgement, but are to be used in
connection with other means, as well as with the accomplishment
of the teacher in the classroon.

The methods used in the rating of teachers are usually
(6:14=21):

1. The general impression method

This iz the method by ehich the rating rests upon the

judgement and opinions of one or two of the administra-




ratings.

7O
tive personnel. The judgements are not controlled by
any outline of fuctors, definiticns, or ruies and the
way is not specified. Because of the entrance of per=
sonal equation this system is & rahter loose one.
The analyticel method
The analyticcl method involves four different types of
They are:
(a) Descriptive reports involving a written statement
by the supervisory officer.
(b) A series of questions are asked. In a study re-
ported by Ballou, the type of questions asked
vere (2:260).

(1) With controlling emphasis on the subjecr
you teach and explicitly pointing it
out, discuss the most important objec-
tives to be reclized by efficient in-
struction and spervision in your line
of work.

(2) State briefly the most important devel-
opments in present day educational
theory and practice related to your
line of work.

(3) Write the names of those who are recog-
nized leaders in the United States

making important professional contribu-
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tions to your line of work, viz.,

a) writing articles or books,

b) making suggestions or recommen-
dations that have led to improve-
ments in coursss of study,

¢) writ ing textbooks or library
reference bdoks which have ilmproved
the content of the subject matter.

3. A report blank on the qualitiss of successful teaching
4. Definite numerical valuss are given to ths various qualq—
ties and subtractions are made from ths maximum value
of any quality in proportion to the deflelency.
0f the above two methods, the analytical is the more scien-
tifioc and therefore is to bs preferred. Rating scales, which
call for judgments based upon objective avidence of the quality
of work dona, are now in use in many school systems. %o be of
value these scales must include a list of terms in which the
varions aspects of tesaching efficlency shall be specifically
axpressaed. PThese terms must ba made exact by definition and
standardization and there must be an effic lent method of re-
cording the judgement (6:40). While many types of rating
scales have bean devised, the fundamental qualities touched
upon by the more valuable ones are (10:485-90):
1. Training

The bast traimed teacher is usually the most valuabls.
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The type and kind of training as referred to the job at
hand must be the criteria for measurement,
2. Teaching expérience
Both the kind and amount of experience should be given
considerztion and an important factor is the school in
which the experience was gained,
3. Teaching ability
Objective evidence of ability may be had bwm questions,
as follows:
(a) Do pupils reach the objectives of the
course given?
(b) Has the teacﬁer comwinced his pupils
that he has taught them well?
(c) Is the teacher actually prepéred to
teach the subject?
(d) Is the teacher of;the modern, progressive
type and has he shown a strong pro-

fessional interest?

(e) Is there evidence that this teacher has
a high professional standing?
4, Teaching load actually carried |
The load should be compared with the average load of
other teachers, the fact being considered that there
should always be a maximum load,

5. BExtrae-curricular activites
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Faculty members fender service to the school when they
lend their presence at extra-curricular activities.
Contributions to the standing of the school in the past
three years
A teacher renders service to a school when he gives the
school publicity through his own worthwhile activities.
Contribution to educational theory or practice A
Contributions to education may be added t: through the
activities of the teacher as an author, an inventor, a
a curriéulum worker, etc.
General business of running the school
The activities of the teacher in executive, committee,
clerical, and advisory work adds to his value.
Guidance and placement activities.
The worth of a teacher may be judged, to an extent, by
his ability to advise and place students, either

graduate or undergraduate.-

An example of a good rating scale, as given by Pererson and

Cook, is (28:328-9):




RATING SCALE FOR GENERAL EXTICTIENCY

AlB

s

A. Personality

1. Personal appearanCe-—--=—memcmmo——m———-

. CooperatioNececmemmemcrncrac e cm e

3
4, Initiativesmmememcmmmmec e
5
6

10. PoiS@e=emmccc e — e~
B. General preparation

1. Acadenic preparation

(a) Command and use of Englishe---«-
(b) Grasp of subject matter---------
(c) Handwriting-----==--mmemc-=a-nm-

2. Professional preparation
(a) Mastery of general principles
and methodgeemm--cmeecameame——
(v) Mastery of special method------
C. Professional attitudes
1. General interest in Worke---==e------

2. Favorable attitude toward criticism--~




RATING SCALE FOR GENERAL EFFICIENCY

(CONTINUED)

A

B

c

D

D. Teaching qualities

1.

2.

10.

11.

" Understanding of pupil attitudese---

Effective response toward criticism-

Interest toward pu.il activities----

Cooperation with teachers and

administratioNee-cecccccmmnccncacnaad

Definiteness of aillemmececcececaoe=--

Selection of appropriate subject

Skillful organization of material---
Careful daily preparatiolemeeee-ceaa
Instruction related to pupil
interests and experiencege--ee—-ma---
Use of illustrative méterial --------
Originality and variety of devicesg~--

Skill in directing and supervising

Proportion of pupils attentive
and responsiveee-ceccccmececnceceaaqd
Phrasing and facility in
questioninge-~-ececccncrnccccmcncnaam
Clearness and reasonableness of

assignmentge-~cecmeccccaeacccceax -=-




RATING SCALE FOR GENERAL EFFICIENCY (CONTINIED)

Ealz|clnlE

12, Provisions for individual
differences

(2) in assignmentem-=-ec-caccca-aa

(b) in recitation -----------------

13, Drill-edonomical, efficient,

interestinge---~-==cececemcecrccnaan

14, Skill in preparing and conducting

E, Management

1. Smoothness and economy of routine---
? 2, Promptness and accuracy of reports--
3, Discipline without friction~-------=-
4, Neatness and cleanliness of room=---
5., Care of light, heat, ventilation----
; F. Results of teaching

vl, Pupil achievement in subject

- matter----- - i o o o o o

2, Pupil attitudes and ideals-=-------
G. Extra-curricular activities

1. In relation to the school-=<-====--

2. In ralation to the community-------

After the foregoing discussion as to the methods used in

measuring the efficiency of instruction, it is interesting to
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note some of the conclusions which have been reached by those

using the methods, Through and investigation conducted by

he was able to state that (34:169):

It was possible to make a more detailed analysis of
the relationship between estimates of teaching ability
and the measured achievements of the pupil taught.

Teacher influence on relative class achievement was

found.

Ratings are to some extent indications of the merit
of a teacher.
attempting to discover the correlation between the

qualities reguired of a teacher and his general merit,

Boyce found that the technique of teaching and the results

obtained were most closely related to géneral efficiency (6:67)

study teaching technique included (6:68):

1.Definiteness and clearness of aim

Skill in habit formation

Skill in stimulating thought
Skill in teaching how to study
Skill in questioning

Choice of subject matter
Organization of subject matter
skill and care in assignment
Skill in motivating work

Attention to individual needs.
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Results shown included (6:68):

Attention and response of the class
Grdwth of pupils in subject matter
General development of pupils
Stimulation of community

Moral influence.

Interesting information was revealed in an investigation
conducted by Moss, who studied the efficiency of imstruction

in chemistry, He states that (22:46-48):

There is a tendency for the teaching efficiency to
decrease as the size of the class increases over
thirty or forty.

The degree of the instructor - Ph.D., M.A., B.S.,
seems to have little effect on efficiency.

If the rank of the teacher has any effect on e-
fficiency, professors show a tendency to be more
inefficient than either the associate professors,
asgsistant professors, or instructors.

That after eleven years of experience there is a
tendency for teaching efficiency gradually to deérease.
The effect of the teaching load, measured in terms of
the number of hours per week taught, would indicate
greatest efficiency from instructors teaching fourteen

to eighteen hours per week,
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Applications
The maintenance of a teaching staff comparable to the best
is not the interest of any one branch of education, but should
be the aim of 2ll, It has been stated previously that the
standard of a school is determined primarily by the type of its
students and the efficiency of its teachers, This, of course,
applies to the dental school and a staff of superior teachers
would be an invaluable asset, There are many teachers in
dental education who are looked upon as examples and from whom
other teachers.may pattern their ideals in order to be more
successful, but as far as the writer has been able to determine
there has been no scientific endeavor to ascertain what quali-
ties exist in the superior dental teacher which lend toward his
success, Hence, it mey be suggested that: |
1, An attempt be made to find out what the necessary

qualities‘are for the successful dental teacher and a

measuring scheme based upon these be formulated. In

this respect it is very likely that the qualities

necessary for successful dental teaching are essenti-

ally the same as those required in other branches of

education. Hence the rating scale described by

Peterson and Cook may be used as a basis, with the

addition of certain objective fecctors peculiar to the

art of dental teaching and the omission of other

factors which do not seem tdbe particularly applicable,




The scheme for measuring the efficiency of dental ine
structors should not, however, be based wholly upon a

rating scale, Another thing to be taken into con-

sideration is the activity of the individual instructor

outside the confines of his class. His participation

in the_literature perteaining to dental education, in

p lectures, in méetings of an educational nature, and his
knowledge of current literature, practices, and promi-
nent writers inlhis particular line of endeavor are
factors upon which efficiency may be based,

2..That the devised measuring scheme be used for the improvg-
ment of -all teachers in service,
Anything which may add to the efficiency of teaching

withing a given school would be an aid in raising the

§tandards of the school in that the improvement is re~
flected in the accomplishments of the students. It is
believed that & measuring scheme, as suggested, would be
a means of improving dental teaching by creating within
the instructors a desire to rank high in the scale,

Such a scheme would furnish greater incentive for the
teacher to give more careful thought to his methods of
teaching and to compare them with the methods used by |
others, The plan‘would encourage participation, both
oral and written, in affairs having to do with dental

education, and of extreme importance, would cause more
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serious thought as to the effects of individual
practices upén the students from a viewpoint of both
growth in subject matter and moral influence. It must
be admitted that‘even with the use of the proposed plan,
the application of the results obtained must be the ree
sponsibility of a few administrative executives. How-
ever, when the results are based upon objective measure-
ments and not upon personal Qpinion, there is more
possibility for improvemeﬁt and less chance for dis-

satisfication in a staff of teachers,
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CHAPTER V
INDIVIDUAL DIFFERENCES
While it has beesn known for a long tiﬁa that differences

gxist between one individusl and another, it is within & com-
parative short period that educators have realized the impor-
tance of these differences in relation to the training of
students and their prsparation faor futurs occupsations. The
present-day conception of education 1s ons which holds thst

gveryone ghould be educathsd and as a result sducation has been

made compulsory. Copmsequently, there has been disclosed a wide
variety of characters within the student populat fon. The
existence of these differences has led to a great deal of re-
gearch on the part of administrators and teachers, the pur-
poses of the studies bsing to discover how the differences are
to be accounted for and analyzed, and to determine the best
means of taking care of the situat ion. At the present time
many school systems employ experts whose duty it is to classify
students on & basis of deviation of traits and to work out
plans to fulfill the need for differentiation of instruction

; fand curricula for varying ability. Hildrsth holds that in the
‘process of learning, students differ primarily in (1) method

of learning and (2) time required to learn (15:89). Interesting
[studies have been made in attempting to determine the causes of
differences among individuals. Jordan lists the causes as

(18:87):
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1. Differences due to sex

2. Differences dus to race

5. Differences due to maturity

4. Differences dus to ancestry or family .

5. Differencss dus to environment,

Within a given group most of the individuals concerned
will cluster fairly closely about the central tendency of the
entire group (15:88). Those wha do not, will vary to a great-
er or lssser degree from ths center of distribution and ths
farther an individual stands from the center, the more sxcept-
ional he is. An exceptional student is "one whose mental and
physical personality deviates soc markedly from the average
standard as to cause & special status to arise with respect to
his educational treatment and outlook™ (15:89). Hildreth con-
tendg that there are three major types of deviates, as follows
(15:90):

1. Deviates classifiesd on the basis of learning cap-
acity - ths subnormal, the gifted, and individusals
with special talents, capacities, and defects

2, Deviates classified on the basis of behavior - the
nervous or unstable, the truant, the delinquent, the
antisocial, and speech defectives

3. Deviates classified on a basis of physical defscts -
the student with sensory defects, physical deformities,

toxic conditions, endocrine imbalance, epilepsy,
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paralysis. |
| Analysis of the classification would reveal that thers is an
overlspping of the different groups and it is possible that
an sxceptional étudent may belong to all groups.

A4 further clessification of the excaptional student has
been made on a basgis of Isarning capacity. This classifi-
cation includes (1) the subnormal student, (2) the gifted
student, and (3) thé‘ndividual with special talents, cap-
acities, and defscts (15:90).

From various studies made of thes subnormal student, the
following hes been observed (15:91-2):

1. The subnormal student is unable to make the average

progress in school within the allotted time.

&. He has difficulty in comprehending and using meanings,

and 1in dealing with abstractions.

3. Becauce hs wiches to escape compstition, he is more

apt to miss classes,

4, He 1s more apt to show delinguency than does the normal

gtudent.

5., He will exercise less forssight than the normal student

being unable to sse the future results of his actions.

6. He is less apt to profit by his mistakes.

7. There is usually evidence of deficiency in motor con-

érol, and this is slowly, if ever, overcoms.

8. Hls vocabulary is limited and articulat ion and sentence
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10.

11.
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structure are poor.
He has a short attention span and exercises poor Jjudge-
ment. ‘
He lacks aggressiveness and is ovaerdependent upon
others, |

He deals with concrete expsrisnces better than with

abstractions.

The subnormal student is one who is very frequently mis-

understood and usually there 1s no effort to analyse the case

in an attempt to discover causes., However, it is possible

that such students may become successes rather than failurés

in 1life, but only by proper understanding and suitable train-

Studises of differences in students have resulted not only

in finding the characteristics of tha subnormal, but the

traits of the gifted students as wsll. ?he gifted student,

as compared with the average or normal student (18:94-6)

1.
2.
d.
4.
o.
6.
7.

8.

Is superior in height and weight

Learns to walk and talk sarlier

Is superior in all fields of accomplishment

Is more liksly to he queer, mervous, or srratic
Is more honest and trustworthy

is more mature in his ipterests

Is superior in character and temperament

Does not tend to become mediocre, but tends to maintain




10.
11.
12.
13.

14,
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his supsrior status
Originates in familtes wherse fatbgrs are professional
men, clerical workers, or business executives
Has more distinguished perscns among his relatives
Knows more than he can do
Makes better use of freedom to pursue his own interests
Needé less drill, routine, and repetition, and suffers
under too much enfo roced discipline
Should specialize later than the dull child, since his
possibilities for successful achievemant in a wide

varisty of fislds is gresater,

Since,as a result of the studies of subnormal and gifted

children, thsir various traits have been ascertained, eduocat-

ors have been interested in determining methods of detecting

the exceptional students. %he individual who is an extreme

variant is very easily detected, but there ars those students

who might be termsd borderline cases and whose daviations are

less extreme. The identification of such cases usually re-

quires the ssrvices of an sexpert, who may make use of one or

all of the following methods (15:107):

1.

Questionnaires filled out by teachsers and adminis-
trators

Examinatiop of pupils

Interviews and c mmferences with parents and pupils

Observation of the individual's behavior under
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ordinary circumstances. ,

While educators have realized the importance of detemmin-
ing the tralts of those dseviating from the normal and havé used
methods of various kinds in deterting the exceptional student,
they have given equal consideration in making provisions for
the training of students on & basis of individual differences.
?here has arisen a new conception in educat ion that the schools
should not_attempt to squalize the students by providing equal
amounts of opportunity, but should provide such opportunity as
will meet the needs of the individual student (18:111). By
giving the same sducstional trestment to &ll, it would secem
that an attempt is being made to eliminate individual differ-
ences in students, a result which is not at all possible, and
& procedure whidh exaggerates rather than eliminates differen-
ces. The methods used to care for these situat ioms have been
many, but ths underlying principle in all methbds is to make
some adaptation of the amount or quality of ths work carried
to the ability of the student.

Phe first methods devised with the idea of permitting the
studentko progress in accord with his needs or ability were
those of placing the students intoc homogensous groups, By
this scheme thes slower students, by additional effort, were
‘enabled to finish ths cairse at the same time as the others,
The more recent trends are to make plans of oclassif ication in

order to smable each individual student to progress at his own




individual rate, as a result of which there has been & differ-

entiation rather than an equalization of thes educational pro-

gress of pupils. %he objections to homogensously grouped

classes as listed by Hildreth ars (15:190);:

1.
2.

Ability grouping is a fom of educational determinism,
Qhe pupils may rscognize the kinds of groups in which
thay are placed.

Such grouping 1s undemoocratic.

The dull need ths stimulation of the bright.

Students often learn as much from their bright class~

mates as they do from the teacher.

A plan for caring for the individual needs of the

students which has been in use for several years in & publiec

school system enrolling about four thousand students has been

reported by Hildreth. In its essentials it i1s as follows

(15:194-6):

1.

Exceptionally gifted or deficient pupils are placed in
separate groups. Selection of the pupils is based
upon educational and intelligence tests, and opinions
based on general observation. The criteria upon
which the classificatidn of pupils may be based ars
(15:184-5):

(a) the pupils probable rate of mental development

(b) the level of mental Qaturity

(c) the predicted progress




=08~
(d) the level of achievement resached
(e) chronological age
(f) soclal and emotional maturity
(g) physdhological maturity.

At suitable intsrvals surveys of intelligence and achievae-

megnt of the ent ire student body arse made. The highest

and lowest ten percent of the classes are reexaminsed by
individual intelligence tests.

&. The rast of the students remain in regulsr classes.

3. @he rate of progress varies with the particular group,
if belng either faster or slower than the normal, and
the cirricula ars adjusted to meet the needs of sach
group.

4, @he puplls in regular classes may be further classified
and placed in either the group of gifted pupils or sub-
normal students. |

5. In the scheme of classificat ion there are no hard and
fixed rﬁles, changes and sdjustments e ing made as
occasions arise,

The use of the above outlined plan has had beneficial
results in that (15:196)
1. ?here has been a greater retention of average students
in school, resulting in better life preparation.
2. The number of retarded students in the average classes

has besn reduced.




Other plans have besn evolved, the fundamental principles
of which are similar. @he methods of instruction In the class-
ified groups obviously must differ. In discussing the modifi-
cation of learning exercises for the gifted group, Herriott

states that (14:15):

1.

6.

By analogy, in dealing with the subnormal child, the modificsat-
ions of learning exercisses should be the reverse of that out-
lined for the gifted student.

0dell has made a study of plans how in use by high schoaold

which attempt to care for differences in students. He statsas

; =99~ .
It has proved to be a %time saver for ths talented
student.
There has been & homogeneity of pupll capacity in reg-
ular classrooms,
?here have bean fewer failures of promotion.
There 18 a greater possibility for individual instruct-

ion.

?he amount of drill should be reduced.

The amount of review should be reduced.

The number of illustrations should be reduced.

More abstract theory should bs taught and there should
be more teaching by means of principles.

More excursions and field trips should be made for ob=-
serving principles and theories in practice.

Pupil reports should be employed te a great extent.




that (25:4-13):

1.
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?he most common plan is to allow superior pupils to
carry more than ths regular amount of work and requires
inferior pupils to require less.

In some schools, sections are organized according to
student ability. %he bases of classification are in-
telligence and achievement tests, school marks, teach-
ers' gstimates of ability and capacity, and wvarious
combinations of these.

In other schools, grouplngs are made in recitation
sectlions according to student shility.

Some schools grant credit according to school marks.
Other schocls use the work-unit system, which provides
for individusl instruction.,

Another plan being used is that which breaks up the
work of the year into shorter units,

In same cases, grades are based on quantity as wsll a&as
quality of work done. According to this plan the same
work is pursﬁed by &11 members of the class, but thsre
are cortain extra requirements which must bs done by
pupils to sarn marks above ths average.

Some provide special periods for taking care of individ-
ual differences,

chers use summer and outside work for the same pro-

vision.
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10. 8till others make use of supervised study to care for
differences.

There are today three outstanding types of curricula be-

ing used by educators in an attempt to meet the abilitiss of
individual students. These ars the Dalton Laboratory plam, the
Winnetka plam, and the system recemtly inaugurated at ths Uni-
versity of Chicago. The Dalton plan is ome which attempts to
give the student a cultural background and at the same time to
provide him with experiences which will prepare him to meest
1ife situations. ?his is done by conducting the school as &
community, the essential condition of which is freedom for the
individual to develop himself(27;18). Under the Daltan plan
each student is classified as to ability, and for each & maxi-
mum curriculum is drawn up (27:35). ®The student accepts the
work assigned for his class as a contract, the curriculum
being divided into jobs and the time allotted ta each contract
is one month. ?he working day is divided first into a labora-
tory period where students are permitted to work out in their
own way the studies included in the curriculum. 2his permits
the pupil to finish the work in which he is interested in a
ghorter time thaq required and allows him to spend more time on
those subjects in which weakness exists (27:41). Qhe rest of
the day is spent in group confsrences with the teaéhers for
oral lessons, at which time problems of spaecial difficultiesl

are brought up and discussed. ﬂhe fgatures of this plan are
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that sach student should prograss at his own rate and that sach
should be allowed to organize his method of wor king &s he
thinks best (27:37).

The Winnetka plan of education is one which originated and
is being used in ths Winnetks, Illinois, public school system,
The plan as described by Washburn is as follows (36:37-50):

Phe curriculum is divided into two parts, onme consisting of
those knowledgses and skills which should be like -~ known by all
students, the other cmsisting of stimull and opportunities for
creative work under social conditions. ?he technigue whe reby
each student is permitted to progress at his own rate consists
of three steps; namely, |

1. ghe objectivés are specifically stated and each child
is expescted to reach mastsry of each objective.

&. Materials of instruction ars sslf-instructive ani self-
corrective,

3. Diagnostic tests have bsen prepared, the purpose of
which is not for grading, but to indicate wherein the
individual needs assistance.

Recitations are eliminated, giving way to individual explanstion
and diagnostic tests and to group and crsative sctivities. The
princ ibles guiding the plans are: "Every child has a right to
master those kmowledges and skills which he will probably use

in life; every child has a right to live naturally, happlly, and

fully as a child; human progress dspends on the development of
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each individual to his full capacity; and the welfare of
human society requires the development of a vital social con-
sciousness in each individual" (36:50).

A more recent plan for caring for differences in abilities
is the one lnaugurated by the University of Chicago and placed
in operation in 1930. The essentials of the plan insofar as
individual differences are concerned are described by Hutchins,

as follows: (17:8):

1.
2.
3.

for a long time that some students are able to assimilate sub-
ject matter and to progress more rapidly than others. Even
though rather strict standards have been employed in the
selection of the students, there has always been and slways
will exist differences in the abilities of individual students.

And yet most modern dental curricula are based upon the
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Class attendance is not required.
Syllebi of courses and sample examinations are printed.
Great flexibility is permitted in the method of preparat
tion.
All the student has to do is prepare himself for the
examination in his courses., There are no current
written examinations or written papers and the student
may take a comprehensive examination at any time he
believes himself ready for it.

Applications

There is no doubt that dental educators have realized
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assumption that all students are able to progress at the same
pace and to learn the same amounts., American dental schools
almost uniformly require exactly three or four years for the
attainment of the dental degree and no thought is given to the
fact that some students may possibly finish all of the required
work in an acceptable manner in a shorter period of time. On
such a basis the prime objective of the student becomes a desire
to finish a minimum requirement and to go no further. If he
ranks in the lower one-third of the class he is continuously
exerting undue energy in an effort to maintain an average grade
and thereby preventing efficient intellectual growth. If he
rates as a superior student there is the temptation to meet
only that which is required, and if able to resist this tempta-
tion he 1s retarded in his efforts and held back because the
poor and average students are unable to maintain his pace. with
a view toward more efficient instruction, as has resulted from
experiments in providing for individual differences in non-
professional education, the writer believes that dentél educa~
tion may profit by:

1. Grouping dental students on a basis of individual
capacities., In order to execute this plan it becomes
necessary to formulate criteria upon which the groupings
are to be based., For this purpose, it is suggested that
use be made of a standardized psychological examination,

the progress of the student during the first four to six
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weeks of the course, and the results of personal inter-
views with the teachers. By employlng these standards
the class may then be divided into a lower, middle, and
upper third. There should exist a certain flexibility
in placing an individual student in any one of the three
groups as the case may require,
Providing for individual differences in the students
after the groupings have been determined.
For the purpose of making such provisionsbit is suggested
that different methods be used in the first two and the
junior and senior years. Let us first consider the
curriculum of the first two years., At this time thé
attention of the student is directed toward knowledge of
the scicsnces related to the practice of dentistry. Under
such circumstances it may be possible for the teacher to
organize his subject matter so as to permit rates of
progress based upon the student's ability. Of course a
minimum standard of accomplishment must be maintained and
this could be reached in the lower third of the class by
more detailed instruction on the part of the teacher,
using constant repetition and drill, The middle third
of the class would likely reach the minimum requirement
in a shorter time and a little correlated work of an
advanced nature may be added. To the upper third of the

class, such a scheme would offer particular advantages.
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The student of this class would not be retarded by the
efforts of those less capable and a great deal of added
material could be introduced in his course. It'is
believed that such a procedure applied to freshmen and
sophomore students would raise the standards of all
three groups.
The method suggested in providing for differences in
junior and senior students is the institution of what
‘has been termed honor courses. During these years of.
instruction the major portion of time is spent perform-
ing practical clinical operations, of which in current
practice a student is required to complete a definite
miniﬁum. Some students are able to accomplish this in
the allotted time, while others finish the regquirement
at a much earlier date., It is suggested that the
student who satisfactorily finishes his work at an
early date be called upon to choose a phase of dentistry
in which he is primarily interested, for the purpose of
advanced study. This may be accomplished through the
media of additional clinical work, intensive reading, or
research of a technical or biological nature. In any
instance supervision and discipline should be limited
and'the student permitted to'work at his own desired
peace.

The recommendation that dental educators attempt to provide
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for individual differences in students does not presuppose a
shorter or longer period of preparation for those of lower or
higher rank. The intention of the suggestion is the organiza-
tion of the curriculum so as to permit instructional loads
commensurate with the student'é ability in order to bring about
a higher standard of efficiency in instruction and student

achlevement.
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CHAPTER VI

APTITUDE TESTING

For many years there has been an effort on the part of
educational psychologists to discover the general laws or
principles of mental activity. In the beginning, experimental
psychologists had little interest in the problems related to the
modern science of mental testing, their efforts being concerned
with the simple rather than the more éomplex mental processes
(16:8). However, as the problems of mental testing became more
intricate and students in the field became more numerous, there
developed efficient types of intelligence tests., In 1905 Binet
and Simon published their collection of tests designed to
determine the native intelligehce of school children (32:137).
From the many improvements and revisions of these tests has
grown the idea that in reality they do not measure general
intelligence but "the 'general intelligence tests! are in
reality tests of scholastic aptitude; i.e., a kind of general
average of the various aptitudes for learning the different
school subjects" (16:19).

A consideration of aptitude testing must clearly contain
within itself a definite meaning of what an aptitude is,
Webster defines an aptitude as "a natural or acquired disposi-
tion or capacity for a particular purpose, or a tendency to a
particular action or éffect." An aptitude test, according to

Langlie is "a measure of special natiﬁe and acquired capacities




to achieve" (19:659). Hull defines an aptitude test as "a test
designed to discover what potentiality a given person has for
learning some particular vocation or acquiring some particular
skill" (16:50).

Historically, the first group of psychological tests were
individual tests., There have been devised, however, in recent
years, other forms of tests which may be submitted to groups.

At present there are many considerations of tests which are

used for aptitude measurement. Some of these are (16:60-110);

1. Tests for general scholastic aptitude

2. The number of test units employed in test batteries.

3. Miniature tests and tests of abstract traits
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These tests are of a type of a general or universal
intelligence test by means of which the various types

of attitudes of an individual may be separately forecast

Since most aptitudes are of such complexity that a
single test will rarely suffice in making a useful pre-
diction, batteries of tests are practically the universal

form of aptitude tests at the present time.,

(a) Miniature tests are thbse which attempt to duplicate

"+ all in one test the essential activities of the
occupation,

(b) Tests of abstract traits are those which are
designed to isolate and measure separately the

component traits supposed to constitute the
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determiners of success in the aptitude in question.

4, Apparatus and non-apparatus tests
These tests are made on a basis of whether or not
apparatus is used. In the former, some type of appara-
tus 1s used to test the subject in the necessities of
occupation, while the purely verbal tests of the oral
type exemplify the latter.

5. Individual and group tests
This grouping is made from the point of view of the
number of subjects that may be tested by a single
examiner at one time,

6. Time-limit and work-limit tests
The time-limit test is one in which the amount of work
done by the subject is limited to a certain time.
The work-limit test is one in which a specific amount
of work is to be done and the time required for
completion is noted.,

7. Tests of motor efficiency
These tests have been devised and standardized for the
purpose of measuring physical and motor capacities.,

8. Tests of character and temperament,
These tests have been evolved with the invention of
measuring the great variety of character traits.

In addition to the various types of aptitude tests,

students of educational psychology have probed into other
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approaches to aptitude prognosis which are regarded as signs.
Some of the signs which are used in determining aptitudes are
(16:110-155):
1. Physiognomy and phrenology
2. Character judgements based on photographs
3. Blond and brunette colorings as signs of temperament
4, Character judgements based on seeing the subjects in
person
5., Convex and concave profiles
6. Dimensions of the head
7. The endocrine glands
8. The shape of the hand in the revelation of character
9. Revelation of character through the handwriting
10. Chemlical composition of the urine as an indicator of
temperamental traits
11. The relation between character traits and chemical con-
stituents of the blood
12. Heart rate and blood pressure as signs of aptitude.
Since it is evident that single tests are never adequate
for definitely detecting inward dispositions or capacities and
because aptitudes are made up of a complex of abilities, it
becomes necessary to devise for a particular type of study or
occupatioh, e battery of tests. Much thought and study has been
given to the construction of test batteries, which are not a

random aggregation of tests but are tests devised in a scien-
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tific meanner. The method by which & scientific battery of

tests may be constructed may be portrayed in six definite steps

(16:231):

1.

S

4.

Meke a careful psychological analysis of the activity
or vocation under which the investigation 1s being
carried out. The purpose of this analysis is to dis-
cover what traits or characteristics of human behavior
lead to success or failure in this field. There should
be available for this analysis a number of people in
various stages of training, with a wide range of apti-
tude in the vocation.

Select a preliminary battery of tests which will measure
the various pivotal traits emerging from the aptitude
analysis as probably significant.

After having tested the tests and discarded the useless
ones - administer the preliminary battery of tests to a
large number of individuals who-are about to start traing
ing in the aptltude under question, but who have not as
yet had any actual experience in it.

Secure a quantitative determination, which is called
the criterion score, of the final aptitudes or vocation
proficiencies of a trail group of subjects after they
have finished their training.

Check the test scores of the trial subjegts as secured

in step three, against thelr criterion scores as secured




6.
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in step four. Those tests which show coefficients
feebly related to the criterion should be discarded.
Determine the relative value and importance which

should be given the surviving tests.

While there seem to be great possibilities in the realm of

aptitude testing, there are many pitfalls, both in the compile-

tion of the tests and in their administration. Hannas contends

that aptitude tests, to be workable and efficient should be

based upon the following standards (13:258-60):

1.

Se

An elastic and up-to-date analysis and standardization
of work situations must serve as a background.

The translatidn of job functions into human specifica-
tions must not neglect work attitudes, driving power,
and such like, in preference to aptitudes.

The technique for discovery and measurement of these
essential human qualities must be sufficiently inclusive
and relisble, being human as well as statistical.
Standards for the administration of test technic for the
interpretation of test results require the attention and

skill of well equipped speclalists.

Having defined aptitude and its testing, and discussed the

types of tests and signs and the evolution of a battery of

tests, it would seem propitious to outline the elements of a

scientific aptitude test recently given to a group of research

students at one of our large universities. These elements were
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(38:529-30):

1, Clarity of definition

2. Suspended vs. snap judgement

5. Experimental bent

4, Discrimination of values in selecting and arranging

experimental data

5. Detection of fallacies and contradictions

6. The ability to reason

7. Accuracy of systematic observatlions

8. Inductions, deductions and generalizations

9. Accuracy of understanding and interpretation

10. Caution.

While aptitude testing, as such, is in comparative infancy,
and there are some who maintain that training tests, or
"measures of achievements and experlence" (19:659) are more
|efficient in determining latent capacifies, the future seems
to hold much in store for the development of ability to measure
success or failure in the measurement of natural capacities.

Applications

Literature relative to the testing of latent capacities
seems to indicate that in certain subjects tests have been
devised which have proved of considerable aid in determining in
advance which beginning students are likely to succeed and which
are likely to fail. The matter of aptitude testing seems to be

one of the procedures of nonprofessional education which dental
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education has begun to give some thought, as evidenced by the

fact that at recent meeting of the American Association of

Dental Schools several of the essayists have given the subject

some little consideration. A test applied to beginning dental

students would be of distinet advantage to the dental school and

to the student and the writer advocates that:

(1) A battery of scientific tests be constructed with a

view toward attempting to determine in the beginning
which of the students are and which are not capable

of successfully completing the required training. At
the present time it is doubtful whether there are many
individuaels who have both a knowledge of the require-
ments of a dental student and scientific experience in
the construction of aptitude tests. It would seem
wise that such a battery of tests be constructed by

a group of persons, some of whom are familiar with the
activities of the dental student, the others having had
actual experience in the formation of prognosis tests,
Such a procedure would add to the scilentific aspect of
the work, It must be uhderstood, however, that until
there 1s actual proof that the test accomplishes that
which it is supposed to do, it will be entirely tenta-
tive and experimental and should not be used in the
deflection or deletion of any students. To be of

practical value it would seem that an aptitude test




(2)

=116=
for dental students should attempt to check two
different types of acapacities, The first of these
is the aptitude of a student for the abstract reasoning
needed in the theoretical courses in the dental school.

Such a test, supplemented by a study of the student's

previous high-school and college record and a consideraj

tion of his progress‘in the various dental courses
supplies an accumulation of evidence which becomes a
stable basis of estimate. The second type of ability
to be measured by the dental aptitude test would be
that which has to do with the technical skills demanded
in dental training. Technical work on models and on
living tissue demands hand-eye coordination, motor
skills, and craftmanship, the possession of which_is
not universal, A student may rank high in a test of
general learning aebility and not be fitted for the
technical work, or the recverse may be true. It would
appear that good prognosis tests of technical skill
should include tasks similar to those which the student
will be called upon to perform in his actual training,
placing emphasis on real manipulation and construction
in advance of any teaching,

A sfudy of progress in predental and dental subjects

be made attempting to discover whether or not these in

themselves are of prognostic value.
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To the-knowledge of the writer, the application of such
a study has never been made. It may be that progress
in certain studies may indicate whether or not a student
possesses the ability to succeed. For instance, this
type of study may reveal that students who have low
grades in a particular group of subjects are universal-
1y poor risks. An investigation of this sort and its
applications could be made at once, using the grades of
past students for the study, while the construction of
a proven aptitude test would require a considerable
period of time.

The ébility to predict the success or failure of dental
students would be of inestimable value to the dental educator.
When a dental institution accepts its students, certain responsis:
bilities are assumed and if the students themselves do not
posséss the capacities to grasp the instruction given, the school
finds it impossible to fulfill its responsibilities, An'apti-

tude test of proven worth would eliminate this dlfficulty.
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CHAPTER VII

. METHODS OF RESEARCH

Coincident with the progress of education there have
developed many complexities and problems, the solution of which-
has been necessary that the advance might be rhythmic in its
progression., The endeavor to investigate and to correctly
answer these issues has resulted in the evolution of the insti-
tution of higher learning and of scientific methods of analysis,
known to the educsestor as research. While it is somewhat diffi-
cult to find a clear and precise definition of research, it is
generally agreed that the result of the investigation should be
a law or truth. In establishing a definition of research,
Schmidt works toward the determination of which laws or truths
should be excluded by the definition to be given. He states
that it 1s necessary to exclude laws or truths arrived at by
chance; to exclude the study of problems which one might solve
without resorting to some body of organized truth; to exclude
a mere collection of facts; to exclude the mere acquisition of
that which has already been said by others; and to exclude that
which one might develop through his own efforts without recourse
to other objective evidence (30:1-3). With these criteria in
mind, Schmidt defines research as being, "an orderly and
purposeful attempt, in the field of philosophy, the arts, or
science, to discover, extend, or verify a law or truth by a

process involving original thinking and the exploration of
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evidence" (30:3).

With the realization that deficiencies exist in their
everyday procedures, educators have built up certain methods in
attempting to cprrect these difficulties., While the manner of
portraying these methods differ in many cases, the essential
sequence of procedure as cited by Good is characteristic. These
steps are (12:78),

l. Selecting the field, topic or subject for research -

2, Surveying the field to apprehend the research problem

3. Developing a bibliography

4, Formulating or defining the problem

5. Differentiating and outlining the elements in the

problem

6. Classifying the elements in the problem according to

their relation (direct or indirect) to the data or
evidence

7. Determining the data or evidence required on the basis

of the elements in the problem

'8, Ascertaining the availability of the data or evidence

required

9. Testing the solvability of the. problem

10. Collecting the data and information

11. Systematizing and arranging the data preparatory to
their analysis

12. Analysing and interpreting the data and evidence
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13. Arranging the data for presentation
14, Selecting and using citations, references, and foot-
notes
18, Developing the form and style of the research
exposition.

A study of this manner of procedure discloses the fact that
the first step is the selection of a problem. The research
worker, realizing the existence of a difficulty in his parti-
cular field, feels the necessity of a solution and the origin
of the problem takes place., While many suitable problems may
be found in any general field and there is an opportunity for
choice, the worker must consider the purpose of the problem in
meking his choice., Almack states that a student may select a
problem because its solution enables him (1:35-6):

1. To satisfy a personal interest or curiosity

2. To furnish a basis for confirming some earlier study,

or a basis for some future study

3. To meet a social need

4, To serve a ulitarian purpose,

While one engaged in research.work may realize the purposes
which the problem should serve, much time and study are required
in a worthwhile selection., The student must keep in mind the
various criteria by which the subject is to be judged. These
standards as outlined by Schmidt are (30:6-11):

1. The problem must not be a duplication of that which has
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already been done in a scholarly manner by another,

2. The subject should require original thinking.

5. The subject should require the exploration of evidence.

4, The subject should be conceived as a problem.

5., The problgm should be solvable.

6. The problem should be sufficiently substantial.

7. The problem should not be too large.

8. The problem should be delimited and analyzed into its

elements,

9. The problem should be the outcome of thought and reading

10. The subject should be of interest to the worker.
11. The problem should have a sufficiently abundant litera-
ture.

Having considered these criteria in the tentative selection
of the problem, the next step in the proéedure is a preliminary
survey of the literature of the field. This is necessary in
order to ascertain what has already been investigated on the
problem or closely related problems. In addition it may suggest
other subjeects which might be investigated, sources of data,
methods of attack, techniques to be employed, and possible mis-
takes to be avoided (29:29).

After the general problem has been given due consideration
and the fact established that it is Justifiable and is not a
duplication of the scientific work of another, an analysis and

delimitation of the subject must be made. This 1s necessary
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in order to insure effective collection, organization, evalu-
ation, and interpretation of data and prevents the mistake of
including too much in the problem (29:23).

Educators are in general agreement that there are four dis-
tinet types or methods of research; namely, the philosophical,
the historical, the survey, and the experimental. When the
problem for investigation has been definitely stated and defined
one of the above methods must obviously be appropriaste as a
means of attack. The philosophical method is one which has
little regard for the observation of phenomena, and one by
which new laws or truths are derived from the observation of
facts of every day occurrence which cannot be contradicted or
laws which already have been established (30:21). It embraces
such knowledge as logic, metaphysics, ethics, psychology and
theodicy (30:22).

The historical method is used in an attempt to discover
the truth concerning some pést event or éveﬁts by the accumula-
tion and interpretation of evidence (30:26). This method is one
which at first sight might seem easy, but difficulties arise
when the thought 1s advanced that it ineludes not only data of a
secondary source, but also involves the interpretation of primary
data. In addition to this, the worker 1s confronted with the
possibility of unreliable, prejudiced, or incomplete data,

The survey technique differs from the historical in that

the evidence explored pertains to the present rather than'to the

-
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past; its purpose is to determine what is happening (30:31). 1In
its present status the survey is usually applied to institutions
and to political units, such as schools, churches, cities,
counties, and organizations. In this type of research it is
very easy to merely accumulate a mass of data and the worker
must be sure of the existence of a rescarch problem (30:33).

In the experimental type of research, once the problem has
been formulated, an hypothesis is set up and put to test by
experiment (1:151). Observations are made under controlled
conditions in an effort to observe the influence of a certain
factor of factors upon some other factor or factors., The aim of
the person conducting the experiment is to arrive at a generali-
zation; a truth stating that when certain things happen the
results will be constant if the experiment be repeated éither
by himself or by others.

Inasmuch as good research work includes not only original
data compiled by the student, but a survey of the literature of
the field as Wéll, methods of bibliographical procedure areA
essential. A preliminary examination of the literature has been
previously made to avoid duplication and to justify the research
but at this point the working bibliography as compiled comprises
the material directly and indirectly related to the study (1:223
Everything which may be considered as pertinent matefial needs
careful perusal and the good worker is prepared at all times to

meke note of any items which he thinks will have a reference to
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his particular problem. The care with which each reference is
examined depends upon its relativity to the question at hand
and its probable helpfulness, The worker must be acquainted
with the sources from which his bibliography may be obtained
and in this regard nothing is more essentlial than the knowledge
of the use of a library (1:225). While there are many library
classifications and notations, the worker should be familiar
with those particular ones from which the bulk of the material
is to be gathered. In the compilation of literature, educators
find that good bibliographies are judged by three standards
(1:226=7):

1. While hardly possible that it be absolutely complete,
1t should be the aim of the worker to include every-
thing of pertinent value,

2. Accuracy is another essential of a good bibliography.
Undoubtedly others will have occasion to read a report
of the work, and the reliability of the reference is
not only a feature which is pleasing, but a basis upon
which the reliability of entire work may be judged.

3. The convenient use of a bibliography requires effective
and comprehensive organization. The organization of
the items in all respects should be uniform, the
references to all books and articles being made in the
same manner, The worker must be trained to work in-

dependently in the utilization of sources of material,
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as the card catalog, bibliographies, indexes, and other
reference guides,

A vital problem to one engaged in research work is thé
ability to read quickly and gain from the item being perused the
maximum comprehension (30:20). In addition to being able to
evaluate and read material, the student should have a well
organized and systematic means of taking notes., The efficient
compliation of a bibliography depends much on an orderly system
of reading, and talking and filing notes (30:20).

The review of literature makes it necessary that there be
some method of citing the references or sources., The authority
for any important statement, whether it be fact or opinion,
should be cited. All necessary data on a reference, as the
name of the author, the exact title, and the pages referred to,
should be tabulated. At the present time there are two accepted
methods of making citations (29:55), The use of footnotes is
the older and more widely used system and requires the mastery
of various rules With regard to its use, The other plan is to
cite the references in the body of the pages of the manuscript,
placing the citations in parentheses or brackets immedlately .
following the statements which they are intended to support.

Data in fesearch.work may be collected either by personal
investigation or by means of the questionnaire (29:34). The
most scientific method is by personal investigation, as this

adds to the scientific aspect of the work. The means avallable
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for personal investigation are correspondence, interviews,
examination of needed sources, and the actual administration of
an experiment or experiments. In collecting data through
personal investigation the worker has many techniques of which
Fw may avail himself, such as thorough analyses, many types of
experimental procedures, historical facts, the interview, legal
statutes and decisions, survey techniques, test construction,
observation, job analysis, and case study. To be scientifically
effective, the questionnaire should be given careful and con-
siderate study as to its construction and design and the fact
predetermined that the returns wili contain the specific data
which the worker 1s attempting to secure,

A very important consideration which confronts the research
worker is the classification, organization, and interpretation
of the data which he assembles., All data should be organized
and classified into its regular sequence and importance.
Honesty and accuracy are of prime consideration and there is
no place for the preconceived 1deas and opinions of the author.
The ability for accurate deductions and honesty in reporting
what is found are characteristics of good research. Schmlidt
states that the interpretation of data is to a large extent
determined by the technic adopted in the research work, and
offers the following sugzestions for interpretation of research
data (30:68-74):

1. Check all fundamental assumptions.




2.
3.
4,
5.
Schmidt
preting
1.
2,
3.
4,
5.

Know the constituents of the thing being studied.
Examine all possible factors and causes.
Challenge the validity of the data,

Treat quantitative data statistically.
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also lists a number of errors to be avoided in inter-

results of

Errors
Errors
Errors
Errors

Errors

due
due
due
due

due

research,

to
to
to
to

to

The last item of

consider is the written report of his work, known as the
He must now meke known what his contribution is and this

fies the appearance of his report in a definite typed or

dishonesty

bias

faulty preparation
faulty data

statistics.

These are (30:74-Y7):

procedure that the research worker must

thesis.
justi-

published form (37:186). A well~-written report possesses the

following characteristics, as outlined by Schmidt (30:82-84):

1.
2.
S
4.
5.
6.

It is written to a scilentific audience.

It is impersonal and modest.

It avolds the oratorical, the ornate, and the poetical.

It presents its data effectively.

It is well documented.

Quotations are used judiciously.

In general the divisions of a good outline of a research report

are (30:

85):
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Title page, vita, preface, table of contents, list of tables,
list of figures, introduction, body chapters of the thesis,
conclusions, appendices, bibliography, and index. The purposes
of the title page, vita, table of contents, lists of tables,
and figures, appendices and index are explained by their titles.
The introduction should contain a clear statement of the problem
with its delimitations, a review and summary of related investi-
gations, definitions of terms, an explanation of the methods of
attack, and the probable value of the work. Following the
introduction, there is a chapter of extensive and comprehensive
review of the literature relative to the question under consider:
ation, The next logical discussion in the body chapters of the
report is a detailed explanation of the method by which the data
were secured., The conclusions include a brief review of the
work from the problem through the establishment of the principle
The purpose of the conclusion is to present, (1) a summary, (2)
a statement of the contribution, (3) a statement of limitations
of the study, and (4) suggestions for further investigations in
the same field (1:263). The concluding section of the report
consists of the bibliography. The annotation of each item
should contain a short description of the item or any part of
it which relates to the projeet (37:138). The items should be
conveniently arranged, preferably in alphabetical order by
authors., This facilitates verification of references to a

reader of the report and is of assistance to those who may wish




-129-
to use the bibliography for further references in related
fields.
Applications.

That phase of dental research which has to do with the
investigation of technical procedures and blological principles
has recently become guite popular Within the dental profession.
This is evidenced in the fact that at a recent meeting of The
International Association for Dental Research over one hundred
reports were read dealing with different types of investigations
However, none of the problems of dental teaching were covered by
the investlgators and dental literature concerning research in
principles and procedures of dental education is rare. Because
dental education does have its problems, which are fundamentally
the same as those which have been faced in other fields of
education, and dealing with administration, the art of teaching,
the teachers themselves, the students, and the subject matter to
be taught, it is suggested that administrators of dental schools
meke use of those types of research which have been of definite
aid in solving some of the questions relative to non-professional
education., In order to do this, however, it becomes necessary
that:

(1) Those members of dental faculties who possess the

inherent capabilities, familiarize themselves with the
principlés and tools of scientific educational research

That dental educators are cognizant of the fact that
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educationai problems do exist is manifested by the
fact that each year in the meetings of the American
Association of Dental Schools, papers are presented
which desl with principles and procedures of non-
professional education. However, the readers of these
essays, because they are engaged in nonprofessional
fields and are not familiar with dental education,
are unable, in most instances, to make definite appli-
cations to dental teaching., While these contributions
are of gréat value, the writer is of the conviction
that they would be more profitable if discussed by one
who has had the experience of dental teaching and in
addition is familiar with the technique of educatlional
research,
Having become acquainted with scientific research
procedures, dental teachers attempt to solve some of
the problems existing in their particular fields.
The present trend of research within dental faculties
is of a technical or biological nature and not much in
educational work is being done., While there may be
some who would contend that so much has been done in
non-professidnal education that there is marked con-
fusion, and that so much has been injected into
education as to exclude many of the fundamental

essentials, the author believes that some of this
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research work may prove beneficial to dental education.
Although éuch work may be very efficiently done by
others, there is little doubt that the applications
referred to in some of the previous chapters of this
paper would be of more practical value if investigated
by dental teachers who have been trained in research
techniques. Caution should be taken that the inves-
tigations be conducted by teachers who are particularly
adapted to such work and thet too much is not included
as to encourage an indifference to teaching,.
Dental schools establish graduate schools for the
fortification of their teachers and the advance of the
dental profession. The graduate school in non-pro-
fessional education became a necessity when its
students began to think and to work independently of
its teachers. It is only natural that those engaged
in dental study should assume these attitudes. With
regard to the dental teacher it may be said that
participation in research work in his own field of
endeavor supplies him with a better foundation in his
subject and gives him more confidence in presenting his
material. In addition, it develops his power to think
independently, creates an attitude of open-mindedness,
skepticism, and tolerance and has a beneficiasl influencs

on the students. Concerning the graduate student, 1t
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it is evident that the lack of aptitude naturally
excludes some from study of a research nature and the
first consideration should be the selection of the type
with essential abilities. When a student has been
accepted in the graduate schcol he should be given
proper advice and guidance. Whenever possible the
adviser should be one who has knowledge of the pro-
fession and its needs in research and in addition has
had training in the methods of scientific investigation
In many cases such a combination is not available, and
the writer suggests that such courses in research tech-
niques as offered in the department of education in
most university graduate schoois not only shall be
available to the graduate student in dentistry, but
shall be required when practicable,
The graduate student in dentistry, as in other
branches of education must be made cognizént of the
characteristics of scientific research; he must be
aided in the selection of worthwhile problems for
investigation; he must be taught to read the literature
of his major field in order to Jjustify his investil-
gations; he must be trained to delve into the past,
explore the present, or to carry on experiment, and
his power to think independently must be developed;
he must be scientific in his analyses, realizing that

p
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a truth is a truth, a fact is a fact, and must be so
reported, regardless of what his own ideas and
opinions are or might have been., When dental edu-
cators are able to produce students who are able to
conform to these principles, they may expect to find
improvement in dental education and in the end, an

advenced dental profession.
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CONCLUSIONS

In the foregoing pages the author has attempted to outline
some of the current procedures of non-professional education and
to show where some of these principles, if applied to dental
education may be of advantage. It is realized that the dis-
cussion afforded each of the topics is limited, for much more
could be said concerning each one and an individual who would
attempt to undertake the solution of any particular phase will
find that there 1s an abundance of literature to be had relative
to the subject. To a reader it may seem that the number of
topics discussed is also limited, but the writer, in choosing
these, attempted to include those which had to do with appli-
cations to dental training. Certainly there is a distinct
place in dental education for such phases of training as
character education, educational guidance, extra-curricular
activities, school health problems, and many others, but in view
of the average age of the beginning dental student it may be
supposed that this training has been given consideration in the
previous education of the student. However, the dental teacher
is obligated to continue these phases of education, not in
specified courses of study, but by action and example.

The applications as suggested are a matter of opinion and
one who is familiar with the experiences of dental teaching will
realize that some of the results of research in behalf of non-

professional education should be applied at once to dental
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education, while other findings, although of some value, may be
permitted to remain dorment until the more important appli-
cations have been attempted. The suggestions which the author
believes would be of most value to dental schools and should be
given immediate attention are:
1. Training of dental teachers in the art of teaching
2. Supervision of instruction
3. Consideration of methods of instruction
4, A curriculum based on the needs of the dental practi-
tioner, with an attempt to bring about greater coordi-
nation between individual subjects
5. A study of the meaning of'grades and a marking system,
and the construction of a well balanced examination
program
6. The selection of students on a basis of past performsnce
and the results of a scientifically constructed test of
capacities
7. Graduate education and rescarch both in dental science
and dental education.
Other thoughts which have been offered may be just as important
but the author believes that investigations should be directed
first toward the topics of the above outline.
An analysis of the suggestions as made by the author will
show that some phases will require research investigation, while

lother applications may be made without any previous study. It
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is suggested that the following be subject to research study
in order to justify their use:

1. A study of the relation between dental and collegiate
subjects to determine what studies should be included
in predental work

2. The construction of a satisfactory dental curriculum

3. An investigation concerning grade distribution in
dental schools

4, The building of standardized tests in dental subjects
and the results of their use |

5. The formation of a satisfactory scheme for evaluating
instruction

6., The formation of a proved scientific aptitude test for
beginning dental students

To & reader of this paper it may appear that there is somet

thing wrong with dental education. The writer has not intended
to create this impression. In fact, dental education is to be
commended on its progress during its relatively short period of
existence, The ideals of dental teaching may be compared with
the moral ideal of the human, always receding and enlarging and
never reached. One interested in dental education is always
able to comprehend and imagine thoughts, principles, techniques
and skills which are higher than the present level,

It is realized that should any one dental school attempt

to make use of the suggested applications at one time a rather
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chaotic condition would be the result., If investigations are
to be made, they should be considered one or two at a time énd
in different schcols. In this manner, through publication of
the results obtained, all dental schcols would benefit, The
writer is of the convietion that the path to improvement in
dental education lies in the participation of its teachers and
admiﬁistrétors in extensive study and research in education as

applied to their own particular field of endeavor.
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