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In order to point up the relation vetween the teacher~training insti-
tution and the job for which it is providing $trsining, this inquiry has
attempted to determine the compeitencie:s bellevel decirahlse or necessary for
the be;dnning science teacher in his first few years of work. The study
has soucht to determine: (1@ the trainin:: these teachers had in the fields
of science an’ e’'ucation; (2, what Jutiez they huve been callied upon to
serform in teachins sclence; and (3) their dutie- with respect to other
activitiez of their schools, It also ettempted to find out wherein these
beginning sclence %$eachers have felt theumselves inadequate to mest the
demands of their jobs, and what opinions they held about the quality of
their training in the 1i:ht of actu:l exparience on the job.

In eddition, this incuiry undertook to Learn what school administr:.-
tors have beem lookins- for in the trzining of the science teachers they
must employ to mest the needs of their schonls and cOmnnnities.

Two separzte Inventoriers wera constructed for ~ainins thie informo.-
tion, Omne wasment to every third administrator on the mailins list of
the University of Illinois ¥alling Serviee and the other was sent to
svery science teacher in the state whe had tausht one, two, or three
years,

Responses were received from approxiﬁataly seventy _sercant of the
admiristrators and forty percent of the beginning science teachers.

The data colleected in the stuly suscresied tho following recommenda-—
tions be made for science teacher training:

1. A minimum of 60 semester hours of science subject matter ahould

be required. This subject matter should be 80 divided that the prospective




science teacher takes first courses of from six to ei ht semester hours each
in physies, chemistry and earth science and twolve semester iours in biolo:y.
This should be followed by second cowrses of from six to eight semester hours
in three of these smubjects an? & third course of zix %o eisht se ester hours
ir one »f these subjects. The sclence teacher should hsve & stron; major in
one sciesnce subject supported if possible by a second mejor in another sci-
ence subject,

2. "he stuient teaching should be at least one semester in duration
and should ~ive the stu ent every on-oriunity to perticipate in =11 the
duties of a teacher in the school. This -student teachins should he aone in
& publie school under the supervision of =n erypert -“cience tescher.

3. In the training about boys ani rirle ths eti ot teszcher shonld
heve courses in generszl osycholosy, nsycholosy =3 an.lied *c educstion,
psycholory as apnlied ito adolescents, uvsycholo:v of sepsnnality and social
adjustment, suidance and eourr=ling, remedial wwo wrmn of Yhe achocl and
interpreistion of wvarious dla:mostic instrumeni  of the achocol,

These courses should be desi;med to prezara texchers s unndle th
problens they wil® encounter congtartly in dealins with hops .xd pirlsz orn
ths secondary lesvel.

4. The prospective nclence tescher should have coursre in the organ-
ization 01 the secondary achoocl and the place of science in this nr aniza-
tion. A course in curriculum development and a course ir sclence teaching
are =lso hishly desirable.

5. In the arexz of the humanities, the prospective tescuer =hould
have experiences in composition and speech as well as opsortunities to

acquire mowledge of history, economics, sociolo:y =nd anthropology.




6. Other courses in the train . n* prosram will ineluie mathematies
arc. such elective courses as uay sceun proper and wivisable.
On the basis of 128 sewester nours of treinin. such o pro.riu nay

line up as follows:

Science 6O-H8 serester hours
Tducation 27 n "
Humaniiies 12 " "
fathematic~ 1 "
Tagal 1J5=L12 aanesser Lours
Blactives 23110 B n
Thie trainins proirar plus wr ctics Lecehiiv. ed0 ronore 7 opegulr

five reares of study,

D
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| number of semester hours of training completed.

study has sought to determine:

CHAPTZR I

THE NATURE OF T.E PROBLEM

In this study an attempt was made to determine what competencies are desired f

of science teachers in the high schools of Illinois. In the past the competence
of teachers in the fields of science has been measured, to a large extent, by the
But by today's standards, which

seem to define more broadly the role of a teacher in school and commnity life,

subject-matter competence would appear to be only one of many competencies neces-

sary for the science teacher's success.

A. A STATEMENT OF THE PROBLEM

This inquiry has attempted to determine the competencies desirable or neces-

sary for the science teacher in his first years of work as seen by (1) the begin- f

ning science teachers of Illinois and (2) the administrators who hire them. The

(1) the training these teachers have had in the

:gfields of science and education; (2) the duties they have been called upon to

perform in teaching science; (3) their duties with respect to other activities of

their schools; (L) wherein these beginning science teachers have been inadequate

| to meet the demands of their jobs; and (5) what opinions they and their employing |

officers hold about the training of science teachers in the light of actual job

experience.

B. THE NEED FOR A STUDY OF SCIENCE TEACHER COMPETENCIES

Educational Benefits which May Result. A study of this kind is intended to

produce findings which will point to direct and realizable educational benefits.

A consideration of those who may ultimately derive profit from this inquiry




;Staff members from the various subject matter fields often fail to find a common
%ground with staff members from the education departments on questions of emphasis, !

il degree of specialization, variety and extent of coverage of science and other

')agreement may result from lack of information about the kinds of problems which

il knowledge of what is actually expected of the novice teachers they are sending

' into the field.

' suggests the scope of its possible significance. It is believed that the informa-

' by these teachers.

' confront the beginning science teacher on his job. Therefore, it is believed

2
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tion gained from this investigation may well be applied to the advantage of
(1) teacher training institutions; (2) prospective science teachers; (3) the
schools and the administrators who will employ the teachers; (L) the young people

who will learn from these teachers; and, ultimately, (5) the commmnities served

Present Conditions and Problems. There is often strong disagreement among

faculty members in teacher training institutions as to the nature of the prepara-

tion which will best fit prospective science teachers for their future work.

fields necessary to the student teacher's program. At least some of this dis-
that all departments concerned with teacher training would profit from a greater

Insofar as this lack of information contributes to a poorly plamned and
poorly coordinated progran of preparation, the beginning teacher is handicapped
in meeting his first professional problems. If the science staff has forrmulated
one kind of training program, based on its conception of the elements of study
and experience requisite to the besﬁ preparation of a high school teacher, and
the education faculty has recomiended a program fundamentally different in empha-
sis and content, the novice teacher coming out of such a training institution will
be understandably éonfused. He may doubt his own teaching abilities as he ques-

tions the adequacy of the training which supposedly shaped them. He may feel




| Although helpful, they have lacked detailed descriptions, and have no direct bear-
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! per cent of the chemistry teachers taught only chemistry, forty-eight per cent

3

uncertain, not only about the nature of his responsibilities on his Jjob, but also

ks nrpbn s 2 Y

as to how he is going to teach, and perhaps even about what he is going to teach.
There have been some specific studies conducted in other states which indi-

cate, to some extent, the pattern of subjects taught by the science teacher.

ing upon the situation in Illinois. One such study in Colorado shows that only
geven per cent of the teachers of physics were teaching physics exclusively; sevené
per cent of the chemistry teachers instructed only in chemistry; eleven per cent
of the biology teachers taught biology alone; while thirty-one per cent of the
science teachers instructed in two sciences; and twenty-four per cent of the
teachers conducted classes in three or more sciences.l

Another study of third class school districts in Pennsylvania elicited the
following data: Ten per cent of the physics teachers taught only physics, forty-
two per cent were instructing in two subjects, thirty-four per cent held classes

in three subjects, and eleven per cent gave courses in four subjects. Thirteen

had classes in two subjects, and eight per cent were giving courses in four sub-
jects. Among the géneral science teachers twenty-five per cent taught only gen-
eral science, fifty-six per cent were required to teach two subjects, and seven-
teen per cent were held responsible for three subjects. Of the biology teachers
thirty per cent were teaching biology alone, fifty-three per cent gave couggfwygfk
in two subjects. fourteen per cent were instructing in three subjects, and the

remaining three per cent were required to teach four and five subjects.2

|

;Ada E. Winans and F. C. Jean, "Educational and Professional Status in the

Public Schools of Colorado," Science Education, 29-30:133-136, April, May, 1945.

2William A, E. Wright, "Subjects Taught by Science Teachers in Third Class :
School Districts of Pemnnsylvania," School Science and Mathematics, L45:45-52, i
Jamuary, 1945.
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If the situation with respect to subject combinations in illinois resembles
those observed in Colorado and in Pennsylvania, it points up a need for broad
training in science and related fields if the beginning teacher is to meet suc-
cessfully the demands placed upon hin.

Even after several years of experience, the teachers of Illinois can not
always be sure of full time teaching in a specific field of science. Burnett
brought evidence to the support of this fact in a study wherein he sought to
determine, among other things, the situation with regard to full time science
teaching in Illinois.3 In this study questionnaires were sent out to the science é
teachers in the state of Illinois. The responses provide the following data:

1. Out of 357 teachers responding who taught physics, 140 also taught gen-
eral science, 108 chemistry, 6L biology, and 167 (about L7%) taught sub-
jects other than science.

2. Out of 345 teachers responding who taught chemistry, 140 also taught
general science, 117 physics, 88 biology, and 110 (about 31%) taught
subjects other than science.

3. Out of 562 responding teachers teaching biology, 223 also taught general
science, 85 chemistry, 59 physics, and 98 (about 17%) taught subjects
other than science.

L. Out of 612 responding teachers teaching general science, 204 also taught
biology, 147 physics, 137 chemistry, and 141 (about 25%) were teaching
subjects other than science.

Since the above data came from teachers with varying numbers of years of experi-

ence, might the same situation be seen to obtain among beginning science teachers

3R. Will Burnett, Report to the University of Illinois Committee on the Prep-
aration of Secondary School Teachers of Science, 1950 (unpublished).
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i, who have studied more recently under revised teacher training programs?

Little is known about the problems confronting beginning science teachers in

éconnection'with the availability of physical facilities and materials necessary to.

éteaching. It would be reasonavle to expect, however, that the laboratory equip-

ment and materials which the teacher will find on his job may be somewhat less

' adequate, perhaps even meager, in comparison with the facilities of the training

| school where he studied. How well equipped is he to provide profitable laboratory;

experiences with such equipment?

Again, a science teacher may lack first-hand acquaintance with certain sci-

 ence class materials. During training, he may have been merely a spectator at the’

time his instructor was conducting work with particular kinds of instruments or

materials. Is training to make the most of available facilities on the job ade-

il quate in science teacher training programs? The need for such preparation is

strongly implied in the results of a study reported by Sutton in l9hh.h In this

- inquiry, the judgments of fifty high school principals and fifty high school sci- %

ence teachers were sought as to why some science teachers fail. Among the reasonsi

given by the principals were these:

1) Many principals feel teachers do not know how to direct and control
laboratory work. There is too great a tendency for the teacher to do
all the work.

(2) Poor care of scientific equipment and laboratories. lany teachers do
not know how to estimate and order needed science supplies and equip-
ment.

The two reasons listed above gain some support from one among those listed by the %

teachers:

(1) Inefficiency is caused by not using proper equipment or not using it
at the opportune time. The individual who camnot efficiently organize,

Mathematics, Ll:5L4L9-553, 19Lk.

hC. Traver Sutton, "Teacher Failure in Science Teaching," School Science and
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maintain, and care for laboratories will find valuable time wasted by
teacher and students and materials deteriorating from improper storage
or lack of use.

é Since most beginning science teachers find their first employment in small

ischools, it is urgent that they be trained for teaching in such schools. In its

%report entitled "The Freparation of High School Science Teachers." the Cooperative
éCommittee on Science Teaching pointed out:

Most new teachers comrence their work in small high schools because large

schools require teaching experience of candidates for positions. The begin-
ning teacher in a small school nearly always must teach at least three dif-
ferent subjects and often four or five . . . Science teachers are not prop-

erly trained for the actual teaching assignments they must accept as beginning
teachers .

The above statement acquires strong significance when it is recognized as the
%considered judgnent of a committee which represents the major organizations of the.
ivarious fields of science throughout the country. The Cooperative Committee on
Science Teaching of the A.A.A.5. is composed of representatives from: '

National Science Teachers Association

American Association of Physics Teachers

American Astronomical Society

American Chemical Society

American Institute of Physics

American Nature Study Society

American Society of Zoologists

! Botanical Society of America

i Central Association of Science and Mathematics

Division of Chemical Education of American Chemical Socilety
Executive Comittee of the A.A.A.S. (Amer. Assn. Adv. of Sci.)
i Geological Society of America

Mathematical Association of America

National Association of Biology Teachers

5Ibid., p. 551.

6The Cooperative Cormittee on Science Teaching, "The Preparation of High
| School Science Teachers," School Science and liathematics, 42:636-650, 1942,

7George G, iallinson, "A Report to the N.A.R.S5.T. on the Activities for 1950- |
1951 of the Cooperative Committee on the Teaching of Science and Mathematics of |
the A.A.A.5.," Science Education, 35:189-190, October, 1951.




National Association for Research in Science Teaching
National Council of Teachers of llathematics
Education section of the A.A.A.S.

The U. 5. Office of Education

All of these studies and reports imply certain desirable training programs.

' but none of them attempt to detail the desirable or necessary competencies for

which training may be provided. There is positive value to be gained from infor-

mation about those competencies which spell success for the beginning teacher on

;his new job. His success, or his lack of it, on this first assignment, will

affect his future in terms of promotions in salary and to positions of greater
responsibility. But even more important, the youth of those schools served by

beginning teachers should not be penalized by poor teaching.

The corpetencies desirable in a beginning science teacher have several major
facets. One problem the beginning science teacher is almost sure to face is that
of individual differences in learning capacities among pupils in his classes. In

the public schools he is likely to encounter a rmch wider range of intelligence--

. from the slowest learner to the most gifted--than he observed among his fellow

' students in the school or college where he was trained. What preparation would

aid him in meeting this problem? Comnon practice in the public schools has been

to gear instruction to the learning abilities of students of average intelligence;
thus neglecting both the slow and the gifted learners. Of these two groups, how-

ever, the slow learmers probably were less neglected, because teachers have often

given them individual help, whereas it was not clearly perceived that an excep-
tionally bright child might need help and guidance. In the opinion of W. D.

Reeve,

. . o the most retarded pupil in the American public schools is the pupil
with a gifted mind . . . Future teachers must have a preparation whicg will
provide the subject-matter background which is the basis for teaching.

8. D. Reeve, "Subject Matter Specialization in the Training of Teachers,"
Teachers College Journal, 17:29-30, November, 1945, p. 30.
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It would seem, indeed, that a teacher needs both adequate depth of preparation in

his science fields, and a certain skill in applying pertinent principles of psy-
chology to his instruction, if he is to offer the guidance and intellectual chal-
lenge so necessary to the progress of the brilliant pupil.

Does the novice teacher recognize this problem of working with students of
various abilities? Does he know what procedures and learning experiences are
necessary to notivate and challenge the gifted pupils?

A second problem of the beginning teacher is that of adjusting his instruc-

%tion to the needs of his students and the community he serves. Little or no spe-
cific data are available about the problems the beginning science teacher faces

%in focusing his subject matter and professional training to the school and con-

sunity in which he teaches. Certainly, these teachers, with daily problems fresh ;
in their minds, could provide a valuable source of information to those preparing |
to follow then into the field.

A third problem concerns the handling of controversial issues in the class-
room. A study by Burnett, which had natiorwide responses, dealt in part with the
problem of handling controversial issues arising out of classroom discussion.?
It was found that teachers often avoid controversial matters with which young
people have to deal because (1) they fear the disapproval of parents: (2) of the
immaturity of students; and (3) they {(the teachers themselves) have insufficient
knowledge of the subjects at issue to handle such discussions adequately. Yet
many important problems requiring knowledge of science are controversial in
nature. Do Illinois science teachers have adequate preparation to handle such

issues competently?

9R. Will Burnett, "Opinions of Science Teachers and Their Implications for
Teacher Education," Teachers College Record, 42:709-719, 19L1.
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9
A fourth problem is that of course planning. How frequently are beginning
igscience teachers called upon to decide for themselves the pattern of instruction
%they will follow? With a given set of objectives in mind, how well are the begin-
ining science teachers able to plan instruction in terms of (1) meeting needs and
zinterests of students; (2) fitting the instruction to the school's progran of gen-

eral education; and (3) giving real help to those students who plan to go to

college?

The present study attempts to secure answers to these questions fron begin-

ning science teachers and from the administrators who employ them. The judgment

of administrators is of particular interest. The teacher of science faces com-

. petition in the "market for jobs." Administrators mist choose from among appli-
‘%cants those best qualified, in their judgment, to fill the positions open. Thus,
to the extent that the judgments of school administrators determine what qualifi- ;
cations should be expected in candidates for staff openings, information concern- f
ging the nature and substance of these judgments would be both pertinent and valu- °
able. What do these employers demand as a minirmm, and what do they consider the

optimum to be in subject-matter competence, in professional understandings and

skills, and in the overall educational background of the prospective science
teacher? How much study time would they recommend to be spent in a full teacher- i
training program? In the employers' opinion, how much time should be spent on
particular subjects or fields of study during training: Where would an adminis-
trator recommend that the strongest emphasis be placed--where the least? What
kind of student-teaching experiences would best fit would-be staff members for
handling the classroom practices deemed appropriate by administrators for their
particular schools? These judgments are not known. The present study seeks to
determine the viewboints of administrators on these questions. For whether these

judgments are sound or not, they represent the views of those in a position to !

AR R




beyond the high school diploma. On the other hand, there is often such a wealth

. of desirable course offerings, and such a chorus of diverse opinions as to what

10 ;

i hire or reject the products of the training institutions. ;

One of the most debated issues in teacher-training program planning is that
of the allotment of time. The present general trend in time-planning for the

science teacher training program would seem to be one of best compromise. On the

one hand, the teacher-in-training is faced with an urgent need to "get out on his

BT P, et LT

own," to earn his own living, as early as possible. Few would be attiracted to the?

profession of high school science teaching under present salaries if it meant

spending a period longer than four or, at the most five years of preparation

studies are indispensable to his preparation, that the future teacher is faced
with a real dilemma in planning for the richest program possible under severe
time limitations. Since high school administrators could be expected to form
judgments largely based upon what they see taking place in the classrooms of their%
schools, their appraisal of the relative disposition of training time should proveé
of value both to student-teachers and to the staff members of the institution
responsible for devising and guiding the student's program.

The present state of flux within our society must 1ogically have some effect:
upon our Schools. The growing complexity and diversity within our social struc-
ture is reflected in our school populations. That constant developments in sci-
ence and technology create an equally constant outgrowth of new social problems,
has long been recognized by students of society. On such premises it might then
be said that, insofar as schools are an integral part of the society they serve,
to that degree are they affected by the problems currently besetting that society.;
The role of the teacher in such a situation can be seen to be pivotal. For, upon |
the teacher falls the task of helping youth to study these problems, and of guid-é

ing them toward their resolution.

ERT
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The foregoing description of the role of a teacher in a changing society
would necessarily be based on the asswaption that the society has coue to expect
a great deal nore of its schools and their teachers than it nas in the past.
Ample evidence can be found in present day public education to support this
assumption. In the realm of educational policy and planning, there has been a
distinct shift in emphasis from instruction iu specialized, unrelated subjects,

toward more general and more broadly conceived curriculums. There has been

| increasing stress upon integration of instruction. An example of this is the

study of atomic energy and its control and development. This study involves

aspects of the fields of nuclear physics and the social sciences. Conservation,

! health, and consumer education are other examples of broad social problems involv-

ing science learnings.

Other evidence of the increasing demands of society upon the science teacher

and the extension of services expected of the schools in general is found in the

% development of the home-room system and of vocational guidance and counseling.

é Many science teachers are called upon to deal with young people on a basis quite

distinct from that set down by the teaching-learning situation in the classroon.
Certainly, then, one way to meet the challenge of such new demands upon the
teaching profession would be to discover and to describe in concrete terms those
thin-s which a teacher ought to know and be competent to do in the discharge of
his responsibilities as they are seen through an analysis of teaching jobs now

being performed.

C. DEFINITION OF TERMS

Beginning science teachers, for the purposes of this study, are those prac-

ticing teachers who have taught for three years or less. These teachers have

presumably had little or no opportunity to rectify their perceived deficiencies

P
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through further study in teacher-training institutions, or by in-service training.
It is assumed, therefore, that the problems which they have encountered, and the
relation of these problems to the character of thelr training will be relatively
%fresh in their minds.

School administrators, as discussed in this study, are those indlviduals

responsible for the employment of science teachers in the high schools of the
various school systems, public and private (including parochial), throughout the

State of Illinois.

Competencies, in this study, refer to those abilities, capacities, skills,

and understandinges which can be learned or developed through specific training for§
the performance of the work of a high school science teacher. They do not include§
loosely termed concepts of "talenta" or "aptitudes" for which neither training nor%

reliable methods of measurement have been devised. 3

i

D. BASIC ASSUMPTIONS UNDERLYING THX STUDY

1. It 1s assumed that teacher training institutions are interested in data
écoming from members of the teaching profession out in the field which might enable%
them to provide better training programs for prospective teachers. Those individ-%
uals 1n the field who might provide data for this study are assumed to be both the‘
teachers on~the-job, and the school administrators who employ these teachers. ;
2. It is assumed that the problems encountered by beginning science teachers;
on thelr jobs, and their ability to solve them, are often seen by these teachers |
to have a direct relation to the kind of preparation they have had for their work,
These problems and difficulties, as reported by science teachers, would be of
interest to teacher training institutions in their efforts to improve thelr !

progranms,

3. It is further assumed that, by virtue of their positions as employing
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officers, high school administrators will have certain conceptions as to the kind

of training necessary for the science teacher in carrying out his part in a tobal -

school program. As a result of first-hand observation, administrators will have
an idea of the relation between inadequate training and the consequent difficul-

ties this presents both for the school and the individual science teacher. Thus,

teacher training institutions would be interested in the insights and opinions of

high school administrators regarding the type of preparation which should be

incorporated into the training program for science teachers.
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CHAPTER II

i INSTRUMENTS AND TECHNIQUES

A. POPULATIONS USED
In its search for judgments regarding the competencies which are either
required or recommended in beginning high school science teachers, this inquiry
made use of: (1) beginning science teachers, and (2) the school administrators
who employ science teachers.
In the first group of subjects were Illinois science teachers then teaching

their first, second, or third year in high schools. These individuals were

il 1ocated through the files of the State Superintendent of Public Instruction in ‘
Springfield, Illinois. These files furnished the name, location, field of teach- i
ing, and the year(s) of experience for each science teacher selected. All files ;
for each county in the state were carefully examined in the spring of 1950. Sinceé
the total number of teachers falling into the category of those sought for study
was 317, it was decided to make use of the entire group. This group was canvassed;
late in the spring of 1950.

The names and addresses of the administrators were secured from the Univer-
sity of Illinois Mailing Service. The names of all principals and superintendents%
of high schools, and junior high schools, public, parochial, and private, numberedg
1281. Of this list a sampling was made whereby every third name was selected for
use in the study, making a total of 427. This group was canvassed in the spring

of 1951.

B. CONSTRUCTION AND ADMINISTRATION OF THE INVENTORIES

The Administratofs' Iﬁventory. The sampling of the two populations in this

study'required the construction of two questionnaires. The instrument developed
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| for securing the judgment of administrators was entitled "What Do You Want in the
. Training of Science Teachers for Illinois High Schools?"l Materials incorporated
into this questiomnaire were derived from three sources: data from studies in the.

. field of science teaching; stated opinions of experts in the field of science

i

teaching; and, finally, the personal experiences, as a high school science teachen

i of the present writer.

% The instrument was divided into seven sections. Of these, the first six were
‘respectively designed to secure judgments concerning: (1) classroom techniques;
(2) competencies required or considered desirable with respect to professional
responsibilities; (3) applications of science to general education: (L) under-
standing boys and girls; (5) other aspects of professional training; and (6) train-
| ing in the subject matter fields of science. The seventh section invited com- .
ments, criticisms, and additions to the entire instrument. In addition to the
gentire seventh section, the same opportunity for comments, criticisms, and sugges-é

tions was afforded at the end of each of the first six sections of the inventory.

The introductory part of the instrument included a statement of purpose, a requesté

for help, and complete directions for checking.

Copies of an original draft of the instrument were mimeographed and a trial
sampling brought replies from fifteen respondents. The results of the trial run
indicated that the instrument was understandable and ready for use. It was then
printed, under the sponsorship of the Follow-Up Division of the University Council%
on Teacher Education and sent out by the University of Illinois Mailing Service.

The Teachers' Inventory. The construction of this instrument was based upon

materials developed from sources similar to those used for the administrators!'

1see Appendix for copies of both inventories and all letters and forms sent |
out in connection with them. |




. of frank and direct answers. This instrument requested the following information:

Judgments concerning the school in which he was teaching. He was finally re-
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inventory. It was entitled "Problems and Questions Concerning Teachers New in the
Field of High School Science Teaching." After a prefatory statement of the pur- f
pose of the questionnaire, and a request to the science teacher for his help,

appeared the following statement: "In no case do we wish to gain your identity,

Il

50 please do not sign your name."” It was felt that this would aid in the securing

the size of the school in which the responding teacher was employed; his training
and experience; the nature of his duties on the Job; and the science course or
courses he was currently teaching. The teacher was also asked to state his opin-
ion about his subject matter preparation, the adequacy of his training for com-

petent participation in the life of a democratic society, and to give certain

quested to indicate the degree of success he felt that he was experiencing as a
teacher.

A tentative form of the questionnaire was sent out on a trial basis, and
responses were obtained from sixteen teachers. These teachers were not selected
from the original list, but were teachers with more than three years of experience,
These teachers, as requested, supplied evaluations of various parts of the instru-

nment, suggestions for clarifying the questions, and improvements in ways of check-

ing answers. The inventory was then printed and sent out to the science teachers
on the list under the sponsorship of the Follow-Up Division of the University
Council on Teacher Education.

Each teacher and administrator to whom the inventory was sent received an
accompanying letter which explained the purpose of the study and requested the
individual's cooperation in filling out and returning the form. The letter was é
mimeographed on College of Education stationery and signed by Willard B. Spalding,

Dean of the College of Education, and Executive Officer of the Council on Teacher |
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' Education of the University of Illinois. Two follow-up letters were sent to the
science teachers and one was seht to the school administrators. These follow-up

Eletters were sent to bring in additional replies. Copies of the inventories,

their accompanying letters, and the follow-up letters are included in the appendix.

C. RESPONSE TO THE INVEKRTORIES

Responses from the Administrators. Of the 427 administrators whose names had:
‘:been selected by the sampling techniques described earlier, 295 responded by fill-é
ing out and returning the instrument. Two inventories were returned with respon- E
éses so incorplete as to be unusable in the study. Table I shows a breakdown of
the total 295 returned inventories {including the two unusable responses) with

| respect to size and type of school.

Table 1

: Responses from Administrators of Schools of Various Kind and Size to
the Inventory "What Do You Want in the Training of
a Science Teacher for Illinois iligh Schools?"

Total Number of Inventories Sent . . . . . .« . .+ . . L27

Nurber of Inventories Keceived from Administrators
of Schools of Varying Size and Kind

Type of Number of fer Cent of Total
School Responses Responses

Student Population of:

Less than 100 L1 13.9
100 - 249 100 33.9
| 250 - 499 60 20.4
500 - 999 | 30 10.2
1000 or more 28 9.5
Private and Parochial 33 ' 11.2
Unclassified 3 .1
Total Number of Inventories Returned . . . . +« « .+ 295

Per Cent of Response e e e e e e e e e e e e 69 :
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Returns from the administrators were tabulated in groups of fifty. An average for
all responses was computed for the first 150 inventories. The average for the
first 150 inventories was then compared with the responses on the fourth fifty
_inventories and on the fifth fifty inventories. Almost no change in the pattern

of responses was noted after the average of the first 150 inventories had been

itabulated. This would appear to indicate that the size of the sample was suffi-

%cient to secure 2 pattern of responses representative of the larger group of

iadministrators fron which the sample was drawn.
i
i Responses from the Science Teachers. The instrument for the beginning sci-

%ence teachers was sent out to them in ilay, 1950, at the end of the school year.

;It was sent at this time in order to account for as nearly a full year of teachingz
experience as possible for those teaching on their first assignment. The selec- .
tion of this period, however, was somewhat inopportune for the teachers. The
questionnaire, arriving just at the end of the school year, came to the teachers
at a time when most of them were very busy. Of the 317 inventories sent out, 127
were returned. Eight responses were found to be not usable in this study.

Table I indicates the distribution of these returns with respect to the size of
the schools served by these teachers. ;

Table 11

Responses from Beginning Science Teachers in Schools of Various Size
to the Inventory, "Problems and Juestions Concerning Teachers
New in the Field of High School Science Teaching"

Total Number of Inventories Sent . . « « « « « « .« « . 317
Number of Inventories Sent and Received from
Teachers in Schools of Various Size

Schools with Student Number Number Per Cent of Per Cent of i

Populations of: Sent Received Total Sent Total Received ;
Tess than 100 97 32 — 30.6 25.1 |
100 - 249 U5 65 L5.7 51.1
250 - 999 6l 23 20.1 18.1 i
Over 1000 1n 7 3.L 5.5

Total Number of Inventories Returned e e+ 4 4 e s e 127
Per Cent of Response . . . « . « o o« o « o o + o = Lo
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: D. LIMITATIONS OF THE STUDY
i There are certain limitations inherent in the method of collecting data for a:
Estudy of this type by means of questionnaires. A consideration, not only of these
élimitations, but also of some of the means used to overcome them, will aid in the |
éinterpretation of the data presented in the ensuing discussion.
| One difficulty lies in the phrasing of questions to prevent the bias of the
one asking the questions from suggééting answers to the respondents. Another
problem arises out of the ever-present uncertainty that the respondents to the
inventory may or may not represent a truly random sample of the population under
study. Again, the individuals queried probably vary widely in both educational
! and socio-economic backgrounds. This creates additional uncertainty about the
wide variety of meanings that individuals of differing backgrounds might attribute:
to the same question. Another danger lies in the apparent opposite direction-- :
that the group questioned may be too select, too homogeneous. This would diminishé
the validity of the study with respect to its being representative of the popula- E
tion being analyzed.

| A further limitation is that responses to questions--in such a study as the
present one--represent judgments and opinions. Such testimony, despite the care-
ful consideration and the emphasis upon "matters of fact” which it may have been
given, is not always reliable. Unconscious bias may affect a person's notion of :
what is, to him, a fact. In other cases respondents may make hasty or ill-
considered answers.

In recognition of such limitations as those described above, measures were
taken to overcome them or to minimize their effects upon the outcomes of the pres-%
ent study. The first drafts of the questionnaires to be used were reviewed
repeatedly and thoroughly by professional educators. Trial runs were made. Thesei

led to the location and removal insofar as possible of such defects in the

i
[
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. questionnaires as bias, vague wording, or inadequate directions for checking

responses. The administration, in final forms, of the questionnaires to a fairly

large population, and the resultant satisfactory nurber of returns. minimized the

possibility of failure in securing a random sampling of the populations. This

would, at the same time, eliminate to a considerable extent the danger of getting i

replies from only a select group of administrators or teachers. Another reans of -

increasing the reliability of the response consisted in the application of the

Chi-square test of significamce to the comparison of responses of sub-groups in

the study. A five per cent level of significance was chosen. This means that, if

there were five or fewer than five chances in a hundred that chance alone could
produce a difference in response as large as the observed difference, then the
observed difference would be considered statistically significant.

The nature of a problem dictates the method which will be the most feasible
for reaching its solution. In such a study as this, where it was necessary to
contact many administrators and teachers from over a wide area, in as short a
time as possible, and at a minimum of expense, the questionnaires appeared to
offer the greatest possibility for fruitful inquiry.

Another factor favoring the reliability of the method chosen is that the
respondents, as practicing members of the teaching profession, and by virtue of
familiarity with everyday educational problems, could be expected to understand
and recognize the implications of the questions.

To offset the possible inconclusiveness of the results of this study with
respect to the questions at issue, it may be asserted that such a study at least
brings these questions into clearer focus. Even in science, final answers are
rarély found, and many accepted answers are revised on the basis of new findings.
This lack of finality does not, and should not, prevent the use of all presently

accepted answers whenever and wherever they are applicable.

.
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On the basis of the foregoing considerations, it seems reasonable to assume i
| that despite the limitations implicit in this type of study, the results which

will be reported have reasonable validity.

}
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CHAPTER III

| WHAT ADMINISTRATORS WANT IN THE TRAINING
| OF SCIENCE TEACHERS FOR ILLINOIS HIGH SCHOOLS

§ The administrators' inventory provided opportunity for the respondents to

indicate whether each listed competency should be considered as: (l) a minimum

| essential in the training program; (2) important and to be included in the train-

i ing program if possible; or (3) not important in the training program. In addi-

%tion, space was provided for the respondent to write in additional competencies
:which he then could rank in importance as indicated above.

As previously noted, the competencies listed were placed under one or the
other of six headings in the questionnaire: (1) Classroom Techniques, (2) Pro-
fessional Responsibilities, (3) Application of Science to General Education,

(4) Understanding Boys and Girls, (5) Other Aspects of Professional Training,

' (6) Training in the Subject Matter of Science.

| The last category (Training in the Subject Matter of Science) employed a dif—é
%ferenﬁ technique for secﬁring responses than indicated above. Five patterns of
possible subject matter preparation were listed and the respondents were asked to
rank these patterns in order of their preference. In addition, the respondents
were asked to rank three patterns of student teaching according to their
preference.,

This chapter is concerned with the responses of the administrators of the
State on thesec items. The data on these responses are given in Tables 1I, III, IV,;
vV, VI, VII, and VIII, which present the responses of the administrators in per-
centages. The items in each table appear in the order of administrative judgment i

of essentiality as shown by the returns.

 ama
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A. TRAINING IN CLASSROOL TECHNIQUES

This section of the questionnaire sought to determine the administrators'

viewpoint on the question of classroom techniques and the place for them in the

science teacher training program. In the fields of science the need for effective
and versatile teaching is important for at least two reasons. First, the tremen- ;

' dous range and increasing scope of current developments in the sciences nake it

necessary to acquaint students with as broad a range of scientific knowledge as
possible without, however, sacrifice of learning in the fundamental disciplines
and concepts underlying all of science. This would require of the teacher both
organizational skill and sound judgment. Secondly, as science and technology
become more and more central to the interests of our socieby, not only is it
likely that more young people will choose careers in science, but it is also

desirable that all people have a working fund of scientific knowledge directly

applicable to daily living. This would require instruction to meet a broad range ;

of interests and needs on the part of the students.

A list of nine elements in classroom technique was submitted for the admin-
istrators' judgment. Out of this 1list (see Table III) more than half of the
administrators responding judged the following competencies to be minimum essen-
tials for sound science teaching and thus necessary in the training program for
science teachers:

(1) Competence in classroom management and organization.

(2) Ability to plan units of work in a particular teaching field.

(3) Ability to plan and perform science class demonstrations.

(4) Ability to employ a wide range of teaching techniques.

Wumber (1) above was, however, the only technlque considered by all the adminis-

trators as so important that it should not be left out of the training program.

S




Table III

Judgments of High School Administrators Regarding the Importance
of Various Competencies in the Area of Classroom Techniques

in the Science Teacher Training Program

Competencies in Classroom Techniques Per Cent of Administrators
Who Think Each Competency:

is a Is Important liay Be
dinirmam Include if Left
Essential Possible Out
1. Classroom management and organ-
ization 88 12 0
2. Planning units of work in a
particular teaching field 80 18 1
3. Ability to plan and perform
science class demonstrations 72 27 1

L. A wide range of teaching
techniques 55 Lo 5

5. Aiding students to select and
work out projects in connection
with the science work L 50 6

6. Directing students in how to use
the library and resources of the
school and commnity L3 52 L

7. Constructing various kinds of
tests for measuring progress of
students _ L2 48 10

8. Planning and conducting field
trips 36 56 8

9. Selecting audio and visual aids
for his science classes and
operating the necessary machines
to use them 36 58 6
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less than half of the respondents chose the reaaining five competencies as

_éminimum essentials in science teacher training. HNevertheless, it is worth noting

et e Rl At § i

_%that in the case of every one of the nine classroom techniques listed in the ques- |
%tionnaire, at least ninebty per cent of the administrators judged the competencies
%worthy of inclusion in the training program if possible even if not as minirum
%essentials. No write-ins were offered by the respondents for this section of the
%questionnaire.

B. TRAINING FOR PROFESSIONAL RESPONSIBILITIES

The professional responsibilities of the science teacher embrace his activi-
;ties as a professional person. They have to do not only with the way he dis-
%charges his daily tasks of teaching and handling science materials, but also with -
%the degree to which he keeps himself abreast of current treads and developnents in:
%his science field. It is clear that the professionally alert young science
-%teacher can offer rmch to the school in which he works, both in the classroon and |
?as a staff member.
: Table IV indicates the opinions of the administrators of a list of six ele-
%ments of competence in the area of professional responsibilities. The responses
érevealed that from one-half to two-thirds of the administrators considered it
necessary for prospective science teachers to be equipped with the following
three competencies:

(1) Knowledge of the proper care and storage of science materials and equip- ?

ment .

(2) Ability to select and specify accurately the science materials necessanyf

to the teaching of a particular course.

s i :

(3) Ability to keep in touch with and to locate information on recent devel-

opments in science.




Tabdle IV

Judgments of High School Administrators Regerding the Importance
of Various Competencies in the Area of Professional Responsibilities

in the Science Teacher Treining Program*

Competencies in Professionzal
Responsibilities

Per Cent of Administrators
Ytho Think Zach Competency:

Is a Is Importent May Be
Minimum Include if Left
Essential Possible Qut

1, Proper care and storege of
scientific materizls and
equipment 68 30 2

2. Ability to select and specify
accurately the science meterisls
and equipment necessary to the
teaching of a particulaer course 63 34 3

3. Ability to keep in touch with,
and to locate information on,
the most recent developments
in science . 52 40 4

4. Skill in repsiring ecuipment
and constructing simple appara-
tus for classroom use 36 58 6

5. Knowledge of the value of
verious organizations of his
profession and of the benefits
to be derived from affiliation
with them 19 58 17

6. Skill in using and expleining
some of the more complex
spparatus found in the science ,
equipment 19 51 30

*See Appendix, Administrator's Inventory Section II for original wording
of items.

26
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Yo more then four per cent of the administrators thought that any one of
E:these comeetencies shonld be left out of the trsining vrogrem.
The remaining three competencies listed in this section of the guestionneire
. were:
(4) Skill in repairirg ecuipment and constructing simple apperatus for class—%

room use.
: {5) Knowledge of the value of various orgsnizetions of the profession and of
; the benefits to be derived from affiliation with them,
{6) Skill in using end explaining some of the more complex spreretus found in |

4

the science eguiprent. b

éAlthough they were selected as minimum essentizls ir the training progrem by less g
_itnan nalf of the respondents, well over half of the administrstors thought these %
-écompetencies nf sufficient imvortence to be included in the vrogrem if voscible.
éIf the responses of administreztors zsserting these last three competencies to be
i?minimum essentials are combined with the responses of those who ask thet they bve
E::inclu.ded if possible, we find that seventy per cent or more of the respondents

’ibelieved that each of the three competencies should be develoved in the treining
éprogrem. And we find, further, thet ninety per cent of the sdminietrators favoredl
%development of the first four out of the six competencles listed on Teble IV in
éthis area. No adéditional competencies were suggested for this secticn of the

Equestionnaire by the respondents,

C. TR&INING I¥Y THE APPLICATICN OF SCIENCE TO GYXITERAL EDUCATION
Table V 1liste nine skills or understandings which a teacher might need irn

aprlying science to generzl education. These nine constituted the items for this

| section of the administrators' questionnaire. Two-thirds of these competencies-- -

or six out of the nine--were rated by over one-half of the administrators as

i
i
{
i

.minimum essentials to be developed by the training progrems for science teachers.
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Table V

Judgnents of High School Administrators Regarding the Importance of Various
Competencies in the Area of Application of Science to General
Education in the Science Teacher Tralning Program

Competencies in the Application
of Science to General Education

Per Cent of Administrators
Who Think Fach Competency:

Is a Is Important May Be
M inimum Include if Left
Essential Possible Out

1, Planning the science instruction
to meet the real life needs of
the pupils in your school e 83 16 1

2. Teaching the contribution and
effective use of his branch of
sclence to personal and public
health 73 26 1

3. Application of science to the
conservation of natural resources 72 27 1

4. Interpreting the effects of
science and technological develop-
ment upon present day soclety 72 26 2

5. Understanding the nature of
gcience as a method of critical
inquiry 54 37 9

6. Using the facilities of the
community as a resource for
teaching sclence 51 47 2

7. Helping students to apply scien-
tific methods and facts to the
" golutlon of some consumer prodblems 42 51 _ 7

8. Helping students to increase their
enjoyment of leisure activities
through science understandings and
skille 38 53 9

9. Helping youth to apply scientific
methods and facts to problems of
marriage and famlly relations 35 45 20

S b e
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é;These six, in order of preference, are competencies:

(1) In planning sclence instruction to meet the real 1ife needs of the pupile |

in the school,
(2) In teaching the contribution of his branch of science to personal and
public health.

(3) In epplylng sclence to the conservation of natural resources.

(4) In interpreting the effects of science and technological development upon

present day soclety.

(5) Resulting from an understanding of the nature of science as a method of
critical inquiry.

(6) In using the facilities of the community as a resource for teaching

sclence.

Somewhat fewer than fifty per cent of the administrators valued the last

§three competencies listed in Table V as minimum essentials. But that these com-
?petencies were held té be of some importance:becomes apparent upon study of the
étotal responses to these items. ZEighty per cent or more of the administrators
%fclt that the last of these competencies ought to be developed eilther 2¢ minimum
’%essentials or to be included if possible in the sclience teacher trzining program.

éThese competencies, ranked according to preference, are:

(7) Helping students to apply scientific methods and facts to the solution of
some consumer problems,

(8) Helping students to increase their enjoyment of leisure activities
through science understandings and skills.

(9) Helping youth to apply scientific methods and facts to problems of mar-

riage and family relations.

EIt should be noted, however, that one out of five administrators felt that train-

Eing in the last competence listed (problems of marriage and family relations)

i
¢

e e TR R T g RS R T S B

AL 1 PTG YA AR




s KT

§;could be left out of the progrem training science teachers for thelr work.

age) should be ignored. ZXleven per cent felt that Number 7 (Training in matters

D. TRAINING FOR UNDERSTANDING BOYS AND GIRLS }
A 1ist of nine competencies, presumably of some importance to teachers for

?the better understanding of boys and girls, wes submitted to the judgment of the §

%administrators. These are ranked in Table VI according to the order of easential-§

Eity as Judged by the respondents. The responses indicate that administrators
%attach e great deal of importance to a teacher's capability in this area. Only
%two out of a hundred administrators felt that any of the first five listed were :
%science tecchers. The five competencies most frequently judged indispensable are:g
(1) Planning and providing for individusl differences of students in the
science classroom,
(2) Knowledge of the physical and mental development of boys and girls of
adolescent age.
(3) Knowlng the interests and needs of boys and girls at different grade

levels.

(4) Knowing the physical, mental, and social characteristics that affect the
progress of all learners.
: (5) Knowing how to develop puplls' study techniques in science.
%Two additional competencies (Numbers 6 and 7 in Table VI) received high acceptanceé

‘as important in training programs. Only six per cent of the respondents felt that

éItem 6 (Knowledge of the techniques for counseling boys and girls of high school

| concerning sex adjustments of adolescents, physlology of sex, and emotional ori-

entation in matters of sex) might be excluded from science teacher training.

e ooy - ot A S £ 17
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Table VI

Judgments of High School Administrators Regarding the Importance of Various
Competencies in the Area of Understanding Boys and Girls
in the Science Teacher Treining Program

Competencies in Understanding Per Cent of Administrators

Boys and Girls Who Think Esech Competency:
Is a Is Important May Be
Minimum Include if Left
Basential Poesible Out

1. Planning and providing for
individual differences of students
in the science classroom 8l 19 0

2. Knowledge of the physlcal and
mental development of boys and
girls of adolescent age 81 19 0

3. Knowing the interests end needs of
boys and girls at different grade
levels 70 2 1

4. Knowing the physical, mental, and
social characteristics that affect
the progress of all learners 70 28 2

5. Xnowing how to develop pupils' study
techniques in sclence 63 32 2

6. Knowledge of the technigues for
counseling boys and girls of high
school age 40 50 6

7. Training in matters concerning sex
adjustments of adolescents, physi-
ology of sex, and emotional
orientation in matters of sex 39 50 11

8. Tralning in sociometric techniques
as tools to increase understanding
of peer relationships existing in
the classroom 19 52 28

9. Training in psychometric techniques
useful in making case studles of
certaln students 10 50 40

o oA i ok
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%
i
§ Less than one-fifth of the administrators considered the final two competen-
:
i

::;f:cies (Numbers 8 and 9, Table VI) to be essential, and a high percentage--forty per

H
i

i cent in the cese of Number 9~--favored omission of these from science teacher

H ;

Eprograms.
_ It is clear that the responding administrators rate an understanding of boys
and. €irls as extremely importent in the qualifications of a science teacher. This

Eis more than borne out by the emphatic support accorded by the administrators to

gthe inclusion as minimum essentials in the science teacher training curriculum the

'development of the first five competencies listed in this area.

E. OTHER ASPECTS OF PROFESSIONAL TRAINING

In this section of the inventory the adxhinistrators were asked to judge the

itr e 5 g pnars v

;?relative importance of twelve aspects of professional training other them those
%already covered (see Table VII), PBight of these competencies were suggested as

émini.mum essentials in the sclence teacher training program by fifty per cent or

LR T b e R &t

‘more of the responding administrators. These eight competenclies are: ;

(1) skills in the communication of ideas,

(2) Development of a personal philosophy of education and a consistent view .
of the function of eclence teaching in the fulfillment of that philosophy.

(3) Knowledge of the ethics of the teaching profession.

(4) Ability to work effectively with others in solving problems of the sachool.

(5) Development of a coherent world outlook, enabling the teacher to help

@ students adjust to conflicts resulting from the impact of a scientific

interpretation of the world upon their concepts of time, space, evolu-

tion, the earth's position in the universe, man's position among living é

things, etc, |

(6) Knowledge of the responsibilities inwolved in participation in the social

and civic 1ife of the community served by the teacher.

i vt 1 - = R - e : L o i e AE
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Table VII

Judgments of High School Administrators Regarding the Importance of Various
Competencies in Other Aspects of Professional Training
in the Science Teacher Training Program

Competencies in Other Aspects Per Cent of Administrators
of Professional Training* Who Think Each Competency:

Is o Is Important May Be
Minimoum Include if Left |
Essential Posslible Out

| 1. Scille in the communication of ideas (read-
ing, writing, spelling) 80 18 2
2. Development of & personal philosophy of educa-
f tion and a2 consistent view of the function of
science teaching in the fulfillment of that

; rhilosophy 73 26 1l
: 3. Knowledge of the ethics of the teaching

: profession 70 7 2
. 4. Ability to work effectively with others in

solving problems of the school 64 34 2

i 5. Development of a coherent world outlook, enabling

: the teacher to help students adjust to conflicts

resulting from the impact of a scientific inter-

pretation of the world upon their concepts of

time, space, evolution, the earth's position in

the universe, man's position among living things,

etc, 63 35 1

6. Knowledge of the responsibilities involved in
participation in the sociesl and civic life of

the community served by the teacher 57 40 3
' 7. Problems of the high school curriculum and the
; place of sclience in it 56 40 4
| 8. Ability to attack and work out either personal
problems or those of the school 50 42 8
9. Ability to locete and interpret research in the
flelds of education and science teaching 47 50 3

10. Ability to interpret varlous diagnostic instru-
ments that the school may employ (I.Q. tests,

aptitude tests, interest tests, etc.) 44 50 6
11. Ability to interpret the educational statistics :

uged in educational literature 25 60 17
12, Knowledge of the basic school laws of the state 19 656 25

*See Appendix for exmct wording of these statements.
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i in Table VII received a slightly less favorable totel vote for inclusion as mini-

34

(7) Problems of the high school curriculum and the place of science in 1it.
(8) Ability to attack and work out either personal problemes or those of the

gchool.

;In no case among the eight did more than eight per cent of the respondents suggest

omlssion from the training program. Although the competencies numbered 9 and 10

gmum essentials, only three per cent of the administrators considered Item 9 to be
%entirely dispengable in the teacher treining progrem. Six per cent felt that

'éItem 10 was not essential. These two competencies are:

(9) Ability to locate and interpret research in the fields of education and
sclence teaching.

(10) Avility to interpret verious diagnostic instruments that the school may
employ (I.Q. tests, aptitude tests, interest tests, etc.)

%The majority of the responding administrators seemed reluctent to vote the last

‘two professional skills listed in Table VII entirely out of the science teacher

;étraining curriculum, although a relatively small percentage (twenty-three per cent

gon Item 11 and nineteen per cent on Item 12) considered them to be essential.
%These two were:
f (1;) Ability to interpret the educational stetistics used in educational
literature.
(12) Knowledge of the basic school laws of the state.

3 The administrators indicated in their returns for thig area that a great

variety of skills, other than the eight they ranked as most important are of pos—%

(

‘1t1ve value for the science teacher. It would appear that they consider the

beyond the classroom, Implicit in this droader range of obligations wes the con-

ception of the sclence teacher working in cooperation with other teachers toward

responsibilities of the individual teacher--whatever his subject field--to extend ﬂ
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{soluxion of problems common to the whole school. The effectiveness of a sclence

;teacher in working with others was held to be related both to the quality of his
%akills and understandings in the communication of ideas, and to_his recognition of g
éand adherence to the ethical standards of the teeching profession. Apparently the é
éadministrators feel that the development of such skills of effective cooperation
%should be a responeidility of the teacher training institutions and should not be

éleft to chance.

The administrators also generally considered the science teacher as playing a
fnecessary role in the planning and execution of the high school progrem. TFor the

Eadoqnate fulfillment of this role three elements were held significant. First,

o s AT A 1

;Ethe teacher should have developed = mature philosophy of the role of education and :

éof science teaching within that role. Secondly, he should be able to implement

chat rhilosophy through an understanding of the place of science teaching in the

b §
¢

| high school curriculum. And finally, his training in the fields of sciemce should:

e A e GRS e MY

%be sufficiently thorough that he can transmit to boys and girle the learnings in
éscience that are essential to their education., Administrators apparently agree

fthat ablility to interpret research in education and sclience teaching is a veluable

P PR I PRV

'ekill, Such a ekill would enable the teacher not only to keep abreast of develop-

e e Rl e

éments ip the fleld, but aleo to apply correctly to prectice the new idezs coming

%out of current research,
| F. TRAINING IN THE SUBJECT MATTER OF SCIENCE

. In this section of the inventory five patterne of subject matter treining for
!
'sclence teachers were submitted to the eppraisal of the high school administrators.
@They were asked to rank the five patterne in order of preference by marking their

first choice as number 1, second, 2, and so on down to the least preferred paxterni

of training, to be ranked as 5. }
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The responses, tabulated in Table VIII, have been indicated in two ways: by
fgpercentages and by weizhts. The weighting of first cholces as five times that of |
%ﬁ.fth choices serves to point up clearly the collective judgment of the adminis-

étrators. Choices 1isted as Numbers 1 and 2 in Table VIII stand rather close

e e o A A o s e B

§together at the top of the 1ist with welights of 392 and 385 respectively.

Training pattern Number 3, that most frequently accorded first choice, is

s et fn e

%designed to provide training spread over severzl science subject fields such as |
%physicé, chemistry, biology, earth sciences, etc., and in addition, intensive
%training in one fileld of sclence such as physics, chemistry, or biology.l

The second type of esubject matter training which administrators would most
éprefcr for sclence teachers would offer sufficlent training 1n several subject ¢
f%f!.elcls such as physics, chemistry, biology, earth sclence, etc., so that the
%teacher can give instruction in more than one of the sciences.

| The very weak showing of pattern Number 1 in Table VIII, with & weight of
_2122. indicates that an overshelming majority of the administrators were flatly
i%;aga.i.nst this type of science teacher preparation. Such & progrem would provide a
%prospective science tezcher with intensive training in one subject matter fileld of
%science such as physics or chemistry, and offer little or no training i.n othér
gfield.s such as blology.

. Patterns numbered 3 and 4 in Teble VIII were generally little favored by the
administrators. Either one or the other was ranked as fourth choice by one-third

of the respondents. In thelir rejection of pattern Number 4, "Training in survey
§
courses of science (physical or biologleal) followed by specialization in a single }

field of science such as physics, chemisgtry, ete.," adminisgtrators seem to express:
| .

|their doubts as to the adequacy or thoroughness of the survey course type of

1Ibr exact wording of original statement, see Section VI A of the administra- i
tors' inventory in the Appendix. ’
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ftraining program for prospective teachers. Again, in thelr decisions against Num-

fber 3, which suggested equal division of training into two broad fields of science

i(such as physical and biological scienceé). they apparently fear lack of thorough-

@ness both within and without the flelds of concentration. &And along with these

édoubts they seem also to fear any narrowing, or limiting of training implicit in

ithe confinement of science study to just two fields of science, however broadly

itreated. especially if one of these two fields 1s also the one selected for inten- :

?sive speclalization.
: The implications of the administrators' response to this section of the ques-

Etionnaire would seem to give a clear-cut plcture of their conception of adequate

jsubject matter training for sclence teachers,

The administrators seem unwilling thet either breedth of subject coverage or
%depth of study within certaln subjects be sacrificed to any great extent. They
%seem to desire that science teachers have a broad familiarity with the various
%fields of science, but that their knowledge, even in peripheral areas, should

?receiva somewhat better grounding than the bdbrief introductions which they appar-

@ently conceive the survey-type courses to provide. They appear to argue strongly

'for intensive cultivation of particular sclence filelds, but at the same time to
urge ageinst narrow over-specialization by the exclusion of study in several other:

flelds.

In final analysls, the responses to this part of the study indicate that the

administrators in general have two positive convictions regarding the subject mat-;
ter training of candldstes for science teaching openings on their faculties. |
First, they want their teachers to be reasonably expert in at least one field of

|
iscience but also to be capable of imparting veluable learnings in a variety of

both varied general and in particular fields of science training to be such that a:

sclence fields. Secondly, the adminlstrators want the degree of specialization in

s st AT




éteacher can teach courses in more than one field of science.

G. PATTERNS OF STUDENT TEACHING
Prectice in teaching has long been considered an essential element in the %

%preparation of future teachers to meet the wvaried challenges of actual clagsroom

%operation. Accordingly, this part of the estudy wes designed to determine vhat
ékind of student teaching the administrators would consider best for science
»éteachers—in-trainlng.
ﬁ Three types of practice teaching situations were offered for judgment and the
%respondents were asked to rank these in the order of first, second, and third
Echoices._ Space was provided at the end of the section, and the administrators
éwere invited to add their suggestions, criticisme, and comments concerning student
%teaching.
| Tadble IX lists the three suggested patterns of student teaching as:

(1) In an ordinary teaching situation in the public schools, under the direc-

tion of an expert teacher.
(2) Under special training teachers in training schools.
(3) In an experimental-type classroom situation where the theories of modern
education are applied to concrete situations,

éTable IX offers a percentage-wise breakdown of the administrators' choices, but
Ethese alone fail to clarify the degrees of relative merit attributed to each of .
the three patterns of student teaching. In order to clarify the table a weight of;
%3 was assigned to the first choice, 2 to the second, and 1 to the third.

Thus, pattern Number 1 carries a weight of 262 points in comparison with th-é
ber 2 with 178, and Number 3 which trails with 141, It would seem that the large |
majority of adminlistrators have indlcated strong preference for one particular

type of student teaching experience.
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‘of administrators) will be seen as that pattern which would logicslly provide

‘gpattern--that of a purely experimental-type school situation--appears to strike

later applicable to professional teaching. On the basis of its position on the

{itions than in experimental-type schoole; and (5) that the administrators are not

42
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Of the three patterns suggested, Number 1 (the first choice of the majority

éexperience in a teaching situation most simlilar to the one which the prospective

?science teacher would meet on his first job. Conversely, the least favored
éthe administrators as being the least llkely to provide experience which would be

%scale of weighted values, the generally selected second choice may be seen as the
ﬁone for which administrators would be willing to settle as a substitute for the
éactual public school type of student teaching if the latter were unavallable to

%the trainee.

} In summary, the major implicatlions seen in the opinions of the administrators
%may be taken as the following: (1) that the most desirabdle kind of practical
ipreparation for teaching 18 that received in the situation most similar to the one:
éto be dealt with on the job; (2) that there is little practical value in student
éteaching which does not provide closely similar experience to the actual teaching
.assignment; (3) that it is important that student teachers receive expert direc-
tion during their practice period; (4) that 1t would be better to have this prac- |

i tice acquired under the guldance of speclal training teachers in tralning institu-

sure that the selective character of experimental schools and their populations
would bs such as to provide student teachers with experiencee of use to them in

f111ing positions on the faculties of non-experimental schools.
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CHAPTER 1V

A COMPARISON OF RESPONSES FROM DIFFERENT SEGMENTS
OF THE AIMINISTRATIVE POPULATICN

Since the responding administrators represented public, private, and paro-

%chial schools of various sizes, it seemed advisable to find out if any segment of
%this group held opinions differing significantly from those held by any other seg- |

%ments. Two comparisons were made, one with respect to the slze of the schools and

?one with respect to the typves of schools represented by the administretors co-

Eoperating in the study.

A, COMPARISON OF AIMINISTRATOR RESPONSES
WITH RESPECT TO SIZE OF SCHOOLS

Returns from the seventy-five smallest schools were compared with those from

ithe fifty-five largest schools. In the smaller schools student enrollment ranged

%from 656 to 150 pupils, with the greater number of the schools enrolling fewer than
ilOO pupile. In the fifty-five larger schools under comparison enrollment ranged

éfrom 500 to 3416, with the pupil population of the majority falling at 750.

Comparisons were made of the responses from each of these two groupe for eaché
gcompetency listed on the entire inventory entitled "What Do You Want in the Train—%
ing of Science Teachers for Illinois High Schools?" Table X shows the results of |
these comparisons according to the size of schools regarding the selection of
\those competencies judged to be minimum essentials in the training progrem of
science teachers,

The chi square test of homogeneity was used to separate responses showing
slgnificant differences in the judgments of large and small school adminigtrators

from those showing differences arising purely from chence. At the five per cent

level only four competencies out of the entire inventory revesled & significant

i




Table X

Slgnificant Differences of Judgments of Administretors of Smell and Large
High Schools on Competencies They Think Should Be Minimum Essentials
in the Sclence Teacher Treining Progrem

Competencies Per Cent of Administrators Chi
Selecting the Competency Square
as & Minimum Fesential
Smell High Large High
Schools Schools
3
1. Skill in helping students to select "
and work out various sclence proj-
ecte in connection with their
science classwork 37 64 7.283
2. Understanding the phyelcal, mentel,
and social charscteristics which
affect the progress of all learners 857 78 6.285
3. Skill in the communication of idees 72 89 5.764
4. Ability to locate and to interpret
research in the fields of education
and science teaching 43 62 4, 651

idifferenca in the responses of administrators of smell schools and those of large -

i

?éschools. These four competencies, listed in Table X, were:
(1) Siill in helping students to select and work nut various science projects
in connection with their science cless work. (From Section I on Clase- '

room Techniques in the adminietrators' inventory.)

(2)

(3)

(4)

Understending the physical, mentzl, and social characteristics which

affect the progress of all learners.
Boys and Girls.")
Skill in the communication of 1deas.

Professional Training. ")

(From Section IV, "nderstanding

(From Section V, "Other Aspects of |

Ability to locate and to interpret research in the fields of eduncation

and science teaching. (Thie also came from Section V, "Other Aspects of %

e i



Professionsl Training. ")

Table X presents differences in per cent between responses from small and :

i AT L AN
i

.élarge schools and the chl square figure for each of the four competencies selected.:

%A chi square, to be elgnificant at the five per cent level when one degree of

i

éfreedom obtzins, must equal or be larger than 3'841'1

H
H
¥
i

The fact should be noted that only four items out of the list of forty-five
vécompetencies on the administrators' inventory showed any significent difference 1n3
?responses related to size of schools. There seems to be In this fset the logical .
%implication that most of the high school administrators who responded to this
gqueetionnaire held a rather common viewpoint of what a sclence teacher ought to bef
Ecapable of doing and whet kind of treining he should have to enable him to do it,
The widest discrepancy in opinions of adminietrators from large and small

schools arose over the question of a teacher's gkill in helping students to select 

and work out wvarious science projects in connection with thelr sclence class work.g
%Sixty—fonr per cent of the administretors from large high schools held this skill
éto be so important that provision for it should be one of the minimum essentials
éin a sclence teacher's formal tralning program, Only thirty-seven per cent of thaé
ésmall high school administrators concurred in this opinion. i
% One possible explanation of this split in point of view may be seen in the
gfact that larger schools, a2s & general rule, have more elaborate and extensive
laboratory and library facilities than do smaller schools. Thus, larger schools
can provide wider opportunities for science project work in general. Again, in
large schools, the student population may include greater numbers of youngsters

planning to go to college and perhaps on to careers in science., In serving the

interests of such & group of pupils the sclence teacher faces a genuine challenga.é

lJ. P, Guilford, Fundamental Statistics in Psychology and Educetion. New

York: McGraw Hill Book Co,, 1950. P, 611,

b o el e
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He must be able to devise projecte which will give his pupils every opportunity
for fruitful scientific study open to them through the greater facilities of a
large school and the community 1t serves.

If it is a fact thet, in general, larger schools have greater science facili—j
ties than do emall schools and that their student populations include a grester |
proportion of pupils with specific interests in science courses, then it is not
surprising that nearly two-thirds of the administrators of large high schools felté
that skill in helping students select and work out science projects should be ;
developed in the training of science teachers.

And if, on the other hend, it is & fact that smaller schools in generel have z
fewer and more limited science facllities and a smaller proportion of students :
specifically interested in sclence courses, this might explain why only a minority%
(thirty-seven per cent) of the administrators of amall high schoole felt that l

skill in project guidance was an essential one for the beginning science teacher, %

Nevertheless, the acceptance of the foregoing assumptions about school fhcil-%
)ities and pupil interests implies all the greater need for a teacher trained in :
helping students work out science projects in small schools. For here, if educa- |
tional opportunity in the emall school is to be equalized with that in the larger
schools, there is all the more need for ingenuity and creative science teaching
both to stimulate learning and interest in the pupils and to meke the most produc-
tive use of limited facilities.

The question of a science teacher's understanding of the physical, mental,
and soclal characteristics which affect the progress of young people in school
(see Table X, Item 2) prompted notable differences in responses from administra-
tors of large high schools and from those in charge of small ones. Seventy-eight
ver cent of the respondents from large schools affirmed thst this kind of under-

standing was so important that specific provision for its development should be an
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.éabsolute esgential in the training program of the prospective sclence teacher. i
‘%Only half of the administrators from small schools felt that such training in

?socio-psychological gkills was indispensable for adecuate teacher preparation.

However, it would be unwarranted to assume, on the basis of their responses,

5that these administrators of small schools did not consider it important for a

teacher to be aware of the socisl and psychological factors influencing the 1earn—’
; lng progress of the pupile in their schools. Any school administretor is guick to
%recognize that a teacher alert and able to deal with these factors cen be an %

'invaluable addition to his steff.

U

It is more likely, then, that inherent differences in the schoole themselves
iby virtue of their sizes may have caused the divergent opinions of their adminis-
%trators. The large school is more likely to serve a wider community than will the |

Esmall school. This incresses the probability of a wider range of soclo-economic

%differences in the student population. In turn, this implies more variation in
glearning cepacities and learning progress among the pupils in sny given classroom.

EIt 1s gelf-evident that & teacher in such a classroom will have to dezl with a

égreater variety of individual differences among his pupils than will the teacher
%whose puplls come from & small and fairly homogeneous community.

é On the basis of differences in character of pupil population between large
éand small schools, it is possible to infer the reesoning behind the judgments of
the adminigtrators, While the superintendent of a emall high school may wvalue é

highly a teacher's ability to deal with pupil differences of socio-psychological

origin, he may not feel that his school presents a sufflicient array of such probd-
glems as to require specific prior training on the part of the science teacher. On;
the other hand, the man in charge of a large school may see in the ability to

handle problems arising out of the varied character of the pupll population one of%

the first qualities he must look for in a candidate for a staff opening.




Eshades of the same opinion rather then truly divergent views., In Item 3 of

-%ences in response ceme about through the distinctly higher percentege of adminis-

étrators of lerge schools favoring the particular ares of treining in question. It
“éistrators favoring training school development of the two competencles above also

'énoted. Such consistency on the part of the administrators of large schools would
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The last two questions on the administrators' inventory which provoked nota-

. bly different responses (eee Items 3 and 4 in Table X) seemed more to reflect

%Table X, both segmente of the administrative population asserted thelr strong
éapproval of the development of skill in the communication of ideas as a minimum
%essential in the science teacher treining program. And in turn, both groups were
%fairly lukewarm toward the inclusion as an essential in sclence teacher programs
%preparation for the ablility to loceate and to interpret research in the flelds of

i

 education and sclence teaching (see Item 4, Table X). In both cases the differ-

%13 to be noted that this same high percentege of response from lerge school admin-

%occurred consistently throughout all four arees where differences of opinion were

' seem to indicate a common viewpoint in this group. They seem to feel that the

e o it b

e

%vory glze and complex character of a large school will present the sclence teacher

éwith such an array of problems in the course of his daily work thet he will need

o8 much training for humen understanding as he will require for purely acesdemic
3Ecompei'.ence.

In summary, then, two factors related to the slze of schools may account for i
' the four questions prompting significently different responses from the adminis-
trators and also for the degrees of difference noted. The first and most signifi—i
cant factor is that of the character of student populations. Large schools may
serve pupils coming from widely varied soclo-economic dbackgrounds, with conse-

quently diverse educational aims and capacities for learning. In contrast, the

;small gchool may serve pupils coming from a single type of soclo-economic back-

§ground. These pupils may also shere common educational

aims and have similar, or

e 2 i




;at least less sharply varied, interests and capacities for learning than do class-
émates in a large school. This factor serves to complicate the job of a sclence
.iteacher in a large school and, to a certain extent, to simplify his work in the
%%small school,

| The second factor related to school size has to do with the amount and qual-
;ity of laboratory and library facilities available for sclence- teaching. These

%may vary widely from those at hand in the small school to those available in large

Ein project selection and guidance, for instance, may not be recognized until the
%feasibility of numerous end wvaried high school science projects has itself been

éestablished.

| If the size of the school, and the qualities it has as a consequence of its

gsize, determine to any extent what a teacher should know and be able to do, there

imust be certain implications in these factors for the future tralning of science
éteachers. For example, it is not likely that our society and its schools will

égrow more homogeneous and less complex. It is equally unlikely that teaching

§
1

gexperience in a small school in a small community with limited facilities will

éalone provide the science teacher with the breadth of understanding he will need
Eto meet adequately the manifold problems which any larger school mey present to
hinm,

Furthermore, if youngsters in small schools are to gain educational benefits
i‘feq_utstl to those offered pupils in large schools, they too must have competent,
well-trained teachers,

The responses recorded in Table X clearly permit the inference that the
ilarger the school, the more complex does the Job of a sclence teacher become.

And 1f this is the case, the more broedly tralned end skillful must a teacher be

to meet the demands of prospective employers. Taking all these factors into
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:%schools. And here the question of the value of a science teacher's prior training:

PRIPRP S S =




?%considpration, the teacher-training institutione seem to be the logical place for
;;the development of both academic skills and of the social and psychological under-

f%atandings 80 necessary to competent teaching in any school, whatever its elze.

;ithe responses from administrators of thirty-three private and parochial schools
%;and those from administrators of two hundred sixty public schools. The chl square :
ztest of homogenelty wes again used to determine whether the responses from these
%two groups of administrators differed significantly from one another. At the five
;%per cent level only two competencles were found in the entire questionneire on
%which the difference between responses from administrators of private and paro-
“échial schools and from administrators of public schools could not be attributed to%
échance. This means that on all the other competencies there was insufficient
‘Eevidsnce to reject the hypothesis of homogeneity at the five per cent level. The

»Etwo competencies on which there was & significant difference of opinion were:

 tors of private, parochial, and public schools, and also the chl square for each
;of the two competencies. Here, again one degree of freedom obtains and a chi
:square of 3.841 or larger is necessary to permit the assertion that, at the five

| per cent level, the difference between responses is not due to a chance in
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B. CQMPARISON OF ATMINISTRATOR HESPONSE
WITH RESPECT TO TYPE OF SCHOOL

Using the same procedure as described before, this second comparison utilizedé

§
i
i
1
i
1
3
¢
i
H
H
I

(1) Ability to employ a wide range of teaching technigues. (From Section I,
“Classroom Techniques," of the administrators' inventory. )
(2) Ability to work effectively with others in solving the problems of the
- e §

school. (From same, Section V, "Other Aspects of Professlonal Training;ﬁ;

Table XI gives the difference in per cent between responses from administra- :

sampling,
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Table XI

Significant Differences of Judgments of Adminigtrators of Private and
Parochial Schools end Public Schools on Competencies They Think
Should Be Minimum Essentials in the Teacher Training Program |

Competencies Per Cent of Administrators Chi ‘
Selecting the Competency Square .
as & Minimum Eesentiel :

Private and Pudlie
Parochial Schools Schools

1, Ability to employ wide range
of teaching techniques 39.4 57.7 3,974

2. Ability to work effectively with
others in solving the problems
of the school 45.4 66.9 5. 8947

1
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In one instaznce (see Item 1, Table XI) the difference seems almost negli~
;gi‘ble. Here a higher percentsge of public school officers responded in favor of

éa wide range of teaching technlques as an essential measure of a science teacher's

Séc.'.ompetence. Were the difference in responses more pronounced, it could possibly
zbe readlly explalned through differences in the sizes and populations of the typesg
f;of schools whose administrators replied. For example, private or parochial %
schools, generally smaller than public schools, usually dresw thelr pupils from a
%particular segnent of the population. If a wide range of teaching techniques 1is :
gnecessary only because of individual differences in the soclo-economic or psycho- |
élogical characteristics of the student body, then it is understandable why public
%school administrators put a higher premium upon classroom versatility than do |
%their private or parochial school colleagues.

| Buat this conclusion must thereby have assumed a limited definition of a “wide?
range of teaching techniques," for the whole question of wvaried teaching tech-
niques in relation to varieties of subject matter and various aspects of class-

i room procedure has been left open. We cannot infer from the small difference




{ recorded in the date whether some administrators in elther the private type or

| question. The only legitimate inference which cen be dramn is that based on the

ﬂ up for comparison on the inventory.

E tors. This arose over the queation of whether it is essentiel that a prospective

! two reasons. First, there is a greater variety of organizational systems among

! private and parochial schools, especlally with respect to the formation of school |

% split in point of view emong private or parochizl and pudblic school administra-

- sclence teacher be trained to develop the ability to work with others in solving
%the problems of the school (see Item 2, Table XI), Just over two-thirds of the
épublic school respondents felt that such tralning wes essential, while less than
%half of those responding from private or parcchial schools held this to be the

| case.

%policy and the delegation of authority and responsibility, than there obtains
zgenerally in publicly administered schools. Secondly, in meny private and paro-
Echial schools the place of sclence in the curriculum is relatively secondary, so

;that the sclence teacher might not have much volce in matters of school policy.

ROV

52

j public schools were responding in terms of pupil differences or in terms of sub-

? Ject matter and procedure, &s requiring the variety of teaching techniques in

i
i

. differences between the types of schools dlscernible from the way they were set

On the second competency evoking different responses, there wes & much wider

It is difficult to draw conclusions on the bagis of the above responses for |

On the assumption that in the cese of private schools, the-qnestion of school%
policy and decision-making is more generally in the hands of a central authority |
than 1s the case in public schoole, the responses to this question may be at leasté
tentatively explained. For in this case, it is probable that more public school |
officers would desire their staff members to participate ably in the common effort

to solve school problems.




C. IMPLICATIONS OF THE COMPARISONS IN THIS STUDY

In line with the over-all aim of this study, the purpose in making the com-

%for sclence teachers anﬁxtheir training institutions. Beyond the particular
zéimplications treated under each question there may be two rather general conclu-
_ésions. First, the size of a high school and the range of the general population
éwhich it serves 1s of far more significance to the science teacher and the train-
%1ng he will need than is the type of school, public or private, in which he will
%%teach.

E' A second conclusion derivable from these comparisons is that the nature of
éthe school and the elements in our soclety which it represents determine what a
;teacher must be able to do, and thus define the teaching role. This is seen
%clearly in the demands of public high school administrztors for teachers trained
.zin skills and understandings far beyond the scope of mere academic proficiency.

éIt vould seem that cdministrators, in thelr efforts to serve the needs of thelr

Ein their responses to this inventory just such soclizal and educational needs.

% Teacher training institutlons are becoming aware that they cannot hope to
éprepare competent teachers on the basis of preconcelved ideas about teaching and
%subjects taught. If they wish to serve society, they need only to listen where
%such educational needs and demands are most clearly expressed--in the publie

Eschools. If training institutions construct programs for future teachers on the

|
‘basis of the soclal and educational needs expressed in the public schools, both

{
1

écommunities, have largely come to require gpecific social end psychological train--
:éing as essential in the preparation of teachers. This can only be the case if thef
%needs of the school population are such that a teacher's skill must include a gen-
%uine breadth of human understanding to enable him to impart knowledge effectively ?

%to the children in the classroom. A majority of the admlinistrators have exprassed?
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éparlsons treated in this chaptef was to dlscover what implications they might hold%
: g
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" school and soclety, teachers, administrators, and above all, the young people

ghould be better served.
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CHAPTER V

THE TRAINING OF BEGINNING SCIENCE TEACHERS
IN THE STATE OF ILLINOIS

A. THE TEACHERS IN THE STUDY

As earlier described, this part of the study used the returns from 119 begin-

ining sclence teachers. Of this group 46 had completed one year, 41 had completed

?two years, snd 32, threc years of teaching.

i
i

Yhere They Were Traimed. Sixty-six of these teachers had been trained in

éteachers colleges: twenty-nine had received their training in universities; and
;twenty—four had done thelr preparatory work in liberal arts colleges. Thirteen

éteachsrs in the group had earned master's degrees.

Size of Schools Vhere They Were Fmployed. Seventy-eight per cent of these

{teachers had found employment in small high schools, enrolling fewer than 250
?pupils (see Table XII). A breskdown of the returns indicates the followlng:

Ethirty—two of the begluning science teachers were employed in high schools having i

fewer than 100 pupils; sixty-one teachers were at work in high schools enrolling

between 100 and 249 pupils; ten were teaching in high schools which listed between;
;250 and 499 students; eleven taught in high schools that enrolled 500 to 999 stu-
zdsnts; and five teachers were employed in high schools with student populations ofz
%1000 or more. In Chapter VI, which deals with the actual job of teaching which
%these individuals were carrying on at the time they were canvassed, the implica-
%tions for adequate training to teach in a small school will be explored. However,

iit should be kept in mind, during the ensuing discussion of the training received i

by these beginning science teachers, that their first jobs will generally require

%them to teach at least more than one science sudbject and possibly some non-science%

subjects,

g e i it
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Table XII

Yumber of Science Teachers Out of 119 Reporting
Who Taught in Schools of Various Sizes

Size of School Number of Teachers Per Cent of 119 Science

of 119 Reporting Teachers Reporting
Teaching in Schools Teaching in Schools

Schools Enrolling: of This Size of This Size

Less than 100 students 32 27

100-249 students 61 5l

250-499 sgtudents 10 8

500-999 students 11

1000 or more students S

*A11 figures rounded off to nearest whole number

B. FORMAL TRAINING
Out of the responses of the 119 beginning ecience teachers it is possible to
2view the number of teachers with or without training in the various fields repor-

ited (see Table XIII), It should be noted here the number of teachers reporting no

_Etraining in biological sciences, chemistry, physics, educationel psychology, tests
éand measurements and curriculum. More alarming perhaps is the reported number of ;
zminimum hours in each sudject field found in Table XIII where the range in number |
Eof gsemester hours begins with figures as low as .5, 1.3, 2, and 2.6 semester hours?

Eof work. Suffice it to say that teachers with no more than the number of semester:

%hours listed in these minimume scarcely have an insight into the fleld of study

i

' concerned and not enough to galn sufficient competence to teach or use it. On theé

éother hend the maximum number of semester hours of training reported in the renge ;

iof semester hours in the fields of biologlcal science chemistry, physice, mathe-

Ematica. home economics and agriculture show thorough grounding in these filelds of é

'study but this may be suggestive of poor balance in tralning to become a competent

\
i

Escience teacher.
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Subject Field

i Biological Sclence*

Chemistry
E’;Physics
E)Jathematics
%Geology
ié)rlet;eorologr
%}Astrononw
é_Science Survey
%.Home Economics
EAgriculture
;;Educationa.l Psychology
%Practice Teaching

§Other Courses in Education

‘Pegts and Measurements

Curriculun

bacteriology.

Table XIII

No. of Teachers
with Training
in This Subject
or Field
112
97
90
86
28
17
15
14
11

9
115
114
111

66

30

Number of Science Teachers Out of 119 Reporting
Who Are Trained in Various Fields of Science and Education,
Reange in Semester Hours for Each Subject
and the Number of Teachers Without Training in Each Subject

No. of Teachers
Yho Reported No
Training in This
Subject or Fleld

g 8 B <

0
o

102
104
105
108
110

w O b

63
89

M e AL 4T A, bt

Range

Hours for Those
Teachers Who Have
Training in This

Subject
2.6
2.6
2.6
2,6

.5
2,0

5
1.3
2.6
2.6
2.0
2.6
2.0
2.0

1.8

*Biological Sclence includes blology, zoology, botany, physiology and

57

in Sem.

or Fleld :
- 74
- 60
- 65
- 45

- 8
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From the responses of the 119 beginning science teachers it is possible to

.construct & composite pleture of the training received by science teachers in the

State of Illinois.

Table XIV

Composites Showing the Medlen Semester Hours and Average Semester Hours
of Training in Various Flelds of Study
for the 119 Sclence Teachers Reporting

*Other sclences includes geology, meteorology, astronomy and science
survey courses,

Field of Study Approximate Average Median Semester
Number of Semester Hours of Study
Hours of Study
All Sciences 47 41
All Education Courses 24 A
Physics 10 8
Chemisgtry 14 12
Bilologlical Scilence 19 15
Other Sciences* 4 0
., Practice Teaching 6 5.3
Tests and Measurements 1.5 0
Educational Psychology 4 3
Curriculum 1 0
Other Courses in Education 11 5.3

If the total number of semester houres of training in various fields of these
ibeginning science teachers 1s divided by 119, a composite picture of the average
;fnmnber of semester hours of training in each field is obtained. The beginning

iscience teacher averages approximately forty seven semester hours of science
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‘training and twenty four semester hours of training in the field of education.
Training in the field of science 1s comprised of approximately ten semester hours

1n physics, fourteen semester hours in chemistry, nineteen semester hours in the

e o i b

biological sciences and the remainder in other sciences. Training in the fleld of
_education is comprised of epproximately six semester hours in practice teaching,
one and one half semester hours in tests end measurements, four semester hours in

educational psychology, one semester hour in curriculun and eleven plus semester

£ AP S 2 AT

i hours in other courses in education.
On the other hand if the medlan number of semester hours of training in vari-

ifous fields of these beginning sclience teachers is used, a different composite pic-

ture is obtained. Using this method a beginning science teacher has & median of
forty-one semester hours of training in science and twenty-one semester hours in

gthe field of education. Training in the fleld of sclence shows a median of eight

Eaemester hours in the biologiczl sciences and zero semester hours in other sci-

H

zaemester hours in practice teaching, zero semester hours in tests and measure-
érlculum and five and three tenths semester hours in other courses in education.
%0f course none of the 119 beginning science teachers fits the average or median
geomposite picture in every field listed. But many subject-matter specialists
%would be qulick to point out that eight semester hours of physics, three semester
%hours of educational psychology or twelve semester hours of chemistry are inade-

{ quate for preparing the beginning science teacher for his work.

§

’to point out that such a composite can be very misleading, Tables XIII and XIV
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%semester hours of training in physics, twelve semester hours in chemistry, fifteen;
?ences. Treining in the field of education showe a medlan of five and three tenths |

ﬁments, three semester hours in educational psychology, zero semester hours in cur-’

This composite reveals severe inadequacies in some areas, but it is only fair

5'111 help to clarify the picture by presenting a breakdown of the training of the '
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-beginning science teachers according to the median number and range of hours of
' work taken in each field.

It is important to note (Table XIII) the number of teachers out of the 119

;reporting who had had no training in such baslc filelde as physics, chemistry, and

.ébiology, and the number of teachers who 1ack-tra1n1ng in tests and measurement,

:: and eurriculum development.

The importance of training in curriculum development to the beginning science

iteacher can be gseen in the responses of the administrators relevant to this ques-

iition. In Table VII fifty-six per cent of the administrators are seen to favor

'tralning for dealing with high school curriculum problems (see Item 7) &s a mini-

j%mum essential in the science teacher training program. Another forty per cent of

-ithis group held such training to be important and should be included in the sci-

_%ence teacher program 1f possible. In the 1light of such strong administrative

%demand for competency in curriculum work, it is clear that science teachers are

%not being prepared for the job expected of them,

C. TRAINING IN THE SUBJECT MATTER OF SCIENCE
The majors carried in the training programs reported dy the 119 sclence

éteachers range over sixteen subject matter fields, Table XV shows the number of

.gteachers majoring in the various flelds. It 1s worth noting that only fifty-nine

IEOf these teachers (about forty-nine per cent of the total group) majored in a

Efield of sclence.

The Beginning Physics Teachers. Out of all the science teachers reporting,

:fforty-eight had taught physics. Thle group of forty-eight teachers had taken from:

16 to 112,6 semester hours of science courses durlng their training. The median

, semester hours. Only thirteen teachers in this group (about twenty-five per cent

i TR . A, P L2 7 s A  f  Al HARS A88 AD O WIS o R W1 BTN et

| for these forty-eight teachers is 48.3 semester hours of sclence. In physice thqyé

reported a range of from 8 to 55 hours of treining, with the medlan falling at 16 2
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Table XV

Number of Science Teachers out of 119 Reporting Having Majors !
in the Various Subject-Matter Fields

Subject-Matter Field Number of Science Teachers with ;
Majors in This Subject Fleld

Blology a
Chemistry 16
Z2o0logy
Genersl Science
Physics
Physical Science
Botany
Mathematics
Physical Education
Agriculture
Home Zconomics
Social Science
Industrial Arts
BEnglish
Education
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Eéof’ forty-eight had majored in physics. ‘
| Of particular interest at this point are the records of six beginning physicuéé
iteachers appearing in Table XVI as Numbers 6, 30, 33, 34, 37, and 41. With the i
z;e:v:cepti.on of Number 34 (22 hours) each one of them has 24 or more semester hours

éof training in the physics field., Taken as a group, their physice trzining, thenm,
_iamounts to seventy per cent or more of the totel semester hours of science train- |

'ing that these teachers have had. Turther inspection of Table XVI will show that |

the training these teachers received in the other major fields of science is

| extremely meager,
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Semester Hours of Science Training as Reported by 48 Beginning Physics Teachers

YNo.

-
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fany
)

13.
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18.
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32,
33.
34.
35.
36.
37.
38.
39.

41,
ey

44,
45,
46.
47.
48,

Inventory
Number

72
102
51
a4
68
13
78
76
4
39
107
0
20
83
93
111
19
119
91
87
96
14
69
36
3
5
101
55
40
70
4
66
42
45
84
113
53
69
114
57
118
1l
&4
71
24
12
115
5

*median

Science

112.6
96.3
85
82.6
80
79
74
73.3
65
€5
62. 6
61.3
60
58.6
68.6
68.6
58
58
56
56
54
863.3
&3
48,3+

2.3
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Table XVI

Total Semester Hours of:

Physies

49.3
10.6
10
10.6
10
565
16
10.6
15

18.6
13,3
12
16
11

Chemistry
., 6
8

26
16
22
10
30
38. 6
8
35
18.6
b2 3
25.3
32
45.3
8
13
24
40
18
2.5
16
a
2.3
26
10
19

2%
10.6
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Blology

3.3
74
49
56
48

(73]
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2.6
10.6
3.3
2.6
6.3

2.6
3.3

3.8

3.3

62

Other Science

35.6
2.6
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Yet, it is known that the begimning teacher is generally called upon to teach |
é:these other subjects. The significance of such & nerrow scope of training will
%.become abundantly clear when, in Chepter VI, section A, the reports of the begin-
i

%éning teachers of the actual range of subjects they were teeching will be anelyzed.

E'Also in Chapter VI these training records, together with the teachers' reports of

%itheir work will be examined in the light of the administrators' views on the qual- :

i1ty of subject metter treining necessary for competent science tesching. It will

.then become evident almost beyond question that present science training programs

fifor teachers are seriously inadequate and that their revision is imperstive. Fur-
g:thermore, if one supports the opinions that (a) a science teacher should have a g
>§m1nimum of 60 semester hours of training in science,1 and (b) that a teacher of
iphysics is better trzined when he slso has some preparation in chemistry, biology, |
! and other related sciences, then on thils basis slone it becomes clear that these

fphysics teachers were lnadequately trelned.

The Beginning Chemistry Teachers. Thirty-seven teachers from among the 119

in the study had taught chemistry. Table XVII indicates the range of thelr train- |

ing in science to have been from 25 to 112.6 semester hours, with the median for

' the group falling at 56 semester hours. Their treining in chemistry ranged from
38 to 438.3 semester hours, and in this case the medlan was found to be 23,5 hours. :
iEleven, or nearly thirty per cent, of the begimning chemistry teachere had too fewi
éhours in chemistry to constitute a chemistry major in the state of Illinols.
%Another thirty per cent of this gfoup took less hours than are required for a
éminor in chemistry in the state of Illinois. TFour teachers in this group had no

_?training in physics and three of them lacked any training in blology. Fifteen of

3? lrne Cooperative Committee on Science Teaching, "The Preparation of High
i School Science Teachers," School Sclence and Mathematics, 42:636-650, October,
f1942 p. 647.
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Table XVII

Semester Hours of Science Treining
as Reported by 37 Beginning Chemistry Teachers

No. Inventory Total Semester Hours of:
Fumber Sclence Chemistry Blology Physics Other Science

1, 72 112.6 24.6 3.3 49.3 35.3

2. 102 95,2 8 74 10.6 2.6

3. 63 92.3 48 .3 16 8

4, 51 85 26 49 10 0

5. 100 85 8 77 0 0

6. 75 76.6 49,3 0 25.3 2

7. 65 76 28 46 2 0]

8. 78 74 30 28 16 0

9. 79 67 3 34 10 0
10. 68 66 26 32 8 0
11. 39 65 35 3 24 3
12. 107 63 16.6 38 8 0
13. 81 62 15 37 10 0
14, 85 60 17 39 4 0
15. 90 60 25.3 16 18.6 0
l6. 93 58.6 45.3 5.3 8 o
17. 19 58 13 24 12 9
18, 91 56+ 40 2.6 10.6 2.6
19. 87 55 18 7.8 27 2.5
0. 96 54 2, 5* 11 19.5 o
a. 69 53 a 10 22 0
22. 23 62 16 28 8 o)
3. 54 52 36 16 0 0
24. 17 51 15 31 5 0
2. 41 50.5 31 4 13 2.5
26, 36 48.3 31.3 20.6 8 2.6
27. 26 48 24 21.3 o 2.6
28. 29 48 26 12 10 0
29, 82 47 i § 18 8 0
30. 16 46 17.5 11 17.5 o}
31. 101 41 19 10 9 3
32. 55 40 25 o) 156 0
33. 98 40 18 3 18 1l
34, 44 34 12 12 8 2
35. 112 34 18 6 8 2
36. 8 32 16 8 8 0
37. 106 25 25 0 0 0

*median
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;the beginning chemistry teachers (epproximately forty per cent of this group) were
g found to have had more trazining in other fields of science than they had had in

E chemistry. Roughly sixty per cent of the chemlstry teachers had had less than the
260 gsemester hours of sclience treining recommended by the Cooperative Committee on
Science Teaching of the A. A.A. 5.2 '
g In terms of breadth of preparation, the treining in sclience subject matter of
%fthose teaching chemistry would seem to be somewhat superior to that of those
;;teaching physics. Nevertheless, their training will be seen in a subsequent dis-
vzcussi.on to be far from adequate in the light of what teachers and administrators
:éhave had to say about the actual job of high school sclence teaching in Illinois.

The Beginning Blology Teachers, Sixty-three, or better than half of the 119

.teachers reached in this study, had taught bioclogy. Thelir range of treining in
! gclence subject matter wes found to be from 12 to 95.3 semester hours, with the

%media.n point at 47 hours (see Table XVIII). 1In the field of biology these teach-

H

‘ers had received from 2,6 to 77 semester hours of training, the median falling at
.24.6 hours, Of the sixty-three teachers in this group, fourteen were without
training in chemistry, and twenty-three lacked any treining in physics. ZTleven

Ehad taken neither physics nor chemistry during thelr training. It wes also dis-

it Y At Dot e E e e a8 S

‘covered that eighteen of the biology teachers had carried less than & minor in

rvp—

;biolog during their training period. i
Blology training, as defined in this study, would constitute any course work
%taken in the following: general blology, zoology, boteny, ecology, bacterlology, :§
a.nd physlology. Table XIX shows quite clearly that training for many bilology

Eteachers was not uniformly distributed over the fleld of blology. Their records
émveal that some teachers lack zoology training; others have no credlts in boteny,

a.nd some have only negligible amounts of training in either fleld, compared to

2Ivia, p. 647.
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26.
m.
28.
a.
30.
31.
32,
33.
34.
35.
36.
37.
8.
39.

41.
42.
%.
44.
45.

Inventory
Number

102
63
51

100
77
58
65
78
76
28
43
35
89
38
68
73
94
85

107
18
20
81
19
60
99
69
<]
54
14
17
92
30
82
25
3l
61
48

108

116
44

8
32
53
88
10

Table XVIII

Semester Hours of Science Tralning as HReported

by 63 Beginning Biology Teachers

Science

96.3
93.4
85
85
82.6
80
76
74
73.3
72.3
72
70
69. 6
66
66
66
63. €6
63
62.6
62
61.3
61
58
563.3
53.3
53
62
52
51
51
80
47+
47
42
41.3
40
37.3
37.3
35
34
32
31
31
30
2.3

Total Semester Hours of:

Bilology

74
2.3
49
7
56
48
46
28
aA.4
36
31
48
59
27
32
45
aA.3
42
38
38
21.3
36
24
37.3
34.6
10
28
16
28
31
30
36
18
16
34.6
13,2
19,2
2.3
12
12

15
2.6

16

Chemistry

8
48
26

8
76
22

2
30
8.6
2.8
28
15

2.6
26
26
10
4.3
17
16.6
16
24
15
13

8

8
a
16
36
13
15
22

3
2
10

0
16
156.3

8
11
12
16
12

0

0
13.3

Physics

10.6
16
10

0
10.6
10
28
16
10.6

5.3

8

o)

6.3
13

8
10

8

4

8

8
16
10
12

8

8
22

8

0
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Other Sclence

2.6

8

0

O 13

0

0

0

0

2.6

2.6

5

7 ;

2.6

0

0

3

0

0 ;

0 !

0

0

0

9

0

2.6

0

0

0

)

o £

0 H

8 i

0

4

4

8

)

0

3

2

0

4

2.6

0 H

0 |
|
i




zNo.

.

12.
13.
14,
15.
186,

Teble XVIII (Continued)

Yo. Inventory
Number Sclence
46, 11 29
47, 6 28,6
48, 67 28
49, 110 27
50. 62 26.6
51. 9 256.3
52. 33 24.6
53. 24 24
54. 104 p-A3
55. 105 23
56. 80 22.3
57. 21 22
58. 16 a
59. 2 2
60. 52 20
6l1. 56 19
62. 34 17
63. 22 12
*median

Biology

Total Semester Hours of:
Chemistry

10 1
4. 6*

58 a R R
[0 QL]
-

ol -
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Table XIX

Physics

.
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Other Science
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Semester Hours of Tralning in Zoology, Botany, Physlology, Becteriology,
Ecology, and General Biology for 63 Beginning Bilology Teachers

Inventory
Number

100
102
89
77
51
35
58
66
73
85
18
107
60
28
30
81

Fleld of
Biology

77
74
59
66
49
48
48
46
43
42
38
38
37.3
36
36
36

Total Semester Hours of Training in:

Zool.

38
43.3
37.6
32
24
12
35
18

0
24
34,6
30
26.6
13.3

6
10

Botany  Physlo.
19 4

m 5.3
10.6 2.6
16 2.6
19 6
31 0
10 0
17 0
13 0

6 4

5.3 2. 6*

5.3 0

8 0
10.6 1.3
14 0
10 8

Bacterio.

4
0
2.6
2.6

mao;usuo.m.pchncno
(2N (2]

Ecol.

8
5.3
2.6

fab]
1
[e2]

* *

CONOOOMPPOOOO

Gen.Blo.

>
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Teble XIX (Continued)

tNo. Inventory Total Semester Hours of Training in:
5 Number Field of
Blology Zool, Botany Physio. Bacterio. Ecol. Gen. Blo.
#17. 31 34.6 8 13.3 2.6 2.6 0 8
:18. 99 34.6 o] 10.6 26 0 0] 2.3
119, 68 32 0 0 0 4 4 4
i 20, 17 3l 22 9 0 0 0] 0
21, 43 31 24 4 3 0 0 0
22, 88 30 8 8 3 0 0 11
- 28, 108 29.3 2.3 0 2.6 2.6 2.6 0
.24, 14 28 28 0 0 0 0 0
1 25, % 28 14 0 8 0 0 6
i 26, 78 28 12 6 4 6 0 0
1 27. 38 27 3 4 4 6 0 10
: 28, 110 27 6 3 6 3 0 9
{29, 67 25 5 5* 10 0 0 5
130, 6 24, 6* ge 6.6 0 0 0 10
‘3. 19 24 6 6 3 3 0 6
32, 62 4 16 0 0 0 o] 8
33. 21 22 3 3 10 0 0 6
134, 9 21.3 2.6 0 2.6 0 0 16
| 35. 20 21.3 8 2.6 0 2.6 0 8
1136, 63 21.3 0 0 0 2.6 0 18.6
:37. 76 21.3 8 13.3 o] 0 o] 0
/38, 94 2A.3 0 16 2.6 2.6 0 0
‘39. 15 21 8 8 0 5 0 ¢
140, 52 20 5 5 10 0 0 0
141, 92 20 4 4 6 6 0 0
42, 48 19.3 5.3 3.9 6 2 0 26
143, 82 18 10 8 0 0 0 0
‘44, 34 17 8 3 3 o} 3 0
145, 105 17 3 4 0 0 0 10
146, 33 16. 6 3o 3 3.3 3.3 0 0 6,6
147, 2 16 8 0 8 0 0 0
148, 10 16 0 0 2.6 2.6 0 10.6
49, 5 16 6 4 0 6 0 0
50. 54 16 5 8 3 0 o) 0
5l. 32 15 4 4 4 3 0 0
b2. 61 13.3 0 8 0 0 0 5.3
53. 22 12 3 3 3 0 0 3
154, 44 12 8 0 0 0 0 4
165. 116 12 3 3 3 3 0 0
' 56, 11 10 0 3 4 3 o 0
s7. 69 10 5 5 0 0 0 0
58. 104 10 4 3 0 3 0 0
59. 8 8 0 4 4 0 0 0
60. 80 8 0 0 o) 0 0 8
61. P 6 0 2 0 1 0 3
62. 66 3 0 0 0 0 0 3
63. 53 2.6 0 0 0 0 0 2.6

*median
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‘thelr credits in other areas of blology.

e e A Ak AR Al A

Sixty-five pner cent of the bionlogy teachers were found to fall short of the
:érecommended 60 hours of sclence training.3 Tables XVIII and XIX present a2 tabu- ;
'?lated summary of the foregoing discussion,

The Beginning General Science Teachers. Eighty-one of the 119 teachers

?reporting on this study had taught genersl sclence, Since, by definition, genera1§
-%science ig a field of more than one science subject, sound treining would presum-
?éably require a breadth of training. It is, therefore, interesting to note that
;%these eighty-one teachers who had taught general sclence had carried a broader
iévariety of major science subjects in thelr tralning programs than the teachers of
i%the more specialized sciences had carried. The distribution of the majors these

-teachers carried runs as follows: thirty-one in biology; twenty-six in chemistry;

iand twelve in physics. Thirteen individuale in this group reported majors in two |
i i
%science subject fields, and one claimed mejors in three flelds of science. But it |

a é
i was also discovered (see Table XX) that twenty-two teachers had not majored in any |
: i

:?science subject-matter field.

i The range of training in sclence subjects was found to be from 16 to 112, 6,
I

gfwith a medlan of 48 semester hours. In the fisld of blology the range for these
'Eeighty—one general sclence teachers was from O to 77 semester hours, with a median

;of 15, They received credits in the field of chemistry for from O to 45.3 semes- !

?ter hours, The median here was also 15. In physlics the range reported was from

?0 to 556 semester hours with 10 hours as the median. In all other science subject

RV

gmatter fields, not including biology, physics, or chemistry, the range was from
0 to 37 hours of credit, with the medlan falling at O,

Inspection of Table XX will reveal that four of these eighty-one teachers had

SIvia.




11.
12.
13.
14,
15.
16.
17.
18.
19.

a.
22.
2.
24.
26.
7.
28.
2.
30.
3l1.
32.
33.
34.
35.
36.
37.
38.
39.

‘1 .
42,

Ml

Inventory
Number

72
102
51
100
77
58
13
65
76
28
43
70
68
4
78
94
85
107
81
20
50
90
83
93
111
19
119
91
87
54
96
27
60
99
69
14
17
41
92
36
29
30
82
109

Table XX

Semester Hours of Science Tralning as Reported
by 81 Beginning General Science Teachers

Science

112. 6
956.3
85
85
82.6
80
79
76
73.3
72.3
72
70
66
65
64
63.6
63
62. 6
62
61.3
60
60
58.6
58.6
58.6
58
58
66

Total Semester Hours of:
Biology

33
74
49
77
56
48

0
46
2.3
36
31
48
32

5
28
A.3
42
38
37
m.s

Chemistry ©Physics
24.6 49,3
8 10.6
26 10*
8 0
16 10.6
22 10
10 655
0 18.6
38.6 10.6
29,93 5.3
28 8
15+ 0
26 8
8 15
30 16
34,3 8
17 4
16.6 8
15 10
24 16
15 5
25.3 18.6
32 16
45,3 8
8 34.6
13 12
4 10
40 10.6
18 27
36 ¢]
23.5 19.5
16 26.6
8 8
8 8
12 22
13 10
15 5
31 13
22 8
2.3 8
26 10
3 0
21 8
10 10

Other

70

Science

35.3
2.6
o*
o)

0
0

14
0
2.6
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¥

46,
47,
48,
49,

51.
52.
83.
54.
56.

57.

59.
60.

62.
64.

66.
67.
68,
69,
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81,

Inventory
Number

117
16
74
95
31

101
55
61
98
48

108
49
70
44
66

8
42
45

112

113
32
53
88
97

114
57

6
67
118
7

1l
64
a7
12
104
105
5

*median

Table XX (Continued)

Science

47
46
45,3
45.3
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26.6
26

4.6
4.6

2.3

16

Totel Semester Hours of:

Blology Chemistry

28
11
2.6
10.6
34.6
10
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10
17

5
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Physics

10
17.6
24

0

2.6

9
15

2,6
18

2.6

0
16
22

8
16.6

8
4
22

8
16

0
5.6

0

0
16
16

0

0
4

0
18
18.6

2.6
16

0

0

8
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Other Science
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had no training 1n blology, ten lacked any preparation in chemistry, and fourteen
éof them were without credits in physics. Forty-seven teachers out of the eighty-
éone had had no training in the fields of geology, astronomy, or meteorology.

Teble XX will also show that fifty-nine of the elghty-one teachers in the
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. above group, or seventy-four per cent of them, would fail to qualify under the

Estandards recommended by the Cooperative Committee on Sclence Teaching of the
Lanst

. In connection with thias, further study of Table XX discloses that a numdber of
égeneral science teachers have accumulated many semester hours of training in one

field of sclence and have at the same time almost no training in other science

§subJect-matter fields. This is in a sense unfortunate in view of the fact that

‘the great majority of the 119 science teachers in this study--approximately

iseventy-six per cent of them--had been called upon to teach general scilence.

41bi4d.
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CHAPTER VI

THE WORK PERFORMED BY THE ERGINNING SCIENCE TEACHERS

s 13 e

In this part of the inventory the novice teachers were asked to check & list
;éof seventy duties which they might have performed as part of their Jjobs. They %
Ewere asked to answer in each case by checking in three columns headed respectivdhné
é“I have done the following," "I have training to do the following," "I have insuf—-é
?ficient treining to do the following. " No attempt was made to classify the list

iinto the five categories such es "Profession Responsibilities," or "Classroom

. Techniques," etc., as in the administrators' inventory. But it was found that the !

S Bt st

_:teachers' responses could readily be grouped in this way for purposes of tabula-
%tion. It was also hoped that this procedure might later be used to pull into
‘single focus the two viewpoints (administrators' and teachers') and produce a

Eclear definition of the job of high school science teaching in Illinoils.

AR AB 8 AN TA r

The following reports reveal the facts of sclence teachingz as reported car-

igried on by the 119 beginning sclience teachers who participated in this study. The

oA st e AN £

Efacts esteblished throughout this chapter will occesionally be cited as poseible
%bases for the edministrators' opinions described earlier. They also doubtless
'éform the bases upon which the beginning science teachers presumsbly formed many of?
étheir Jjudgments (reported in Chapter VII),

j In a later chapter the significence of these facts will become more apparent
éwhen teachers' and administrators' opinions will be weighed in their light. The
lérelation of fact and opinion may lead to significant and useful conclusions for

the future training programs of sclience teachers.

A, COMBINATIONS OF SUBJECTS TAUGHT

That science teachers rarely devote full time to instruction in one field of |

-sclence and that they are often required to teach non-science courses as part of

ey Y G P TR 0 2t g
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|their job was an established fact before the inception of this study.l But that |
E_;it was also & consplcuous element in the organization of Illinois high schools was
Zborne out clearly in the results of the present inquiry (see Tebles XXI and XXII). 3
The novice science teachers reported a wide variety in céurses taught. Also, it ‘
was found that only twenty-seven out of the entire group of 119 were teaching sci—f
ence courses full time, Not more than three of them were teaching all their

courses within one specific fleld of science. The most frequent assignments

reported by these teachers were: general sclence, followed in order by biology,

i
physics, chemistry, and other sclences.

1

Table XXI

Number of Science Teachers, out of 119 Reporting, Who Have
Taught in the Following Fields of Science

g Science Field Fumber
s General Science 81
Biology 63
Physics 48
Chemistry 37
‘ Other Sciences* 11

Full Time in Science Teaching 27

Full Time in One Science 3

*Other Scliences include earth science, science survey,
physiology and astronomy.

1p3s . Winans and F. C. Jean, "Educationsl and Professional Status in the
Public Schools of Colorado," Science FPducation, 29-30:133-136, April, May, 1945,
Also Williem A, E. ¥right, "Subjects Taught by Science Teschers in Third Class 5
School Districts of Pennsylvenis," School Science and Mathematics, 45:45-52, Jan- |
uary, 1945, 5
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b

%13 seen in this record that they reported teaching everything from agriculture and

H

ﬁdriver training to Englieh, music, psychology, home economics, or even commercial

gsubjects. It wes also reported by one biology tescher that he had certelin eadmin-

H

éistrative duties to perform.

T
H

ithat seventy-eight per cent of the new teachers were working in smell schools with

;
;
it

iof duties for all staff members; for schools enrolling fewer than 300 students can

%hardly Justify staffing each subject area with a specialist,

3

H

i non-science courses that some of the respondents were being required to teach. It

pupil enrollments below 250. 2 The fact that a school is emall implies a variety
2

@particular sclence fleld to teke up the full teaching time of a sclence teacher.

fIf a teacher is so narrowly treined in science, therefore, that he cannot qualify

PPNV

76

Concerning non-science Teaching duties, a pertinent result of this study was

' the disclosure that 92 out of 119 had teaching to do in other than science sub-

Jects. The three "outside" subjects they reported most frequently were: mathe-
matics, prhysicel education, and social studies. Neerly 100 of the beginning

science teachers named one or more of these subjects on their ligt of teaching

“assignments. Reference to Table XXII will show the actual scope and variety of %

Nevertheless, the foregoing should be expected, since it was already noted

It 18 also evident that smell high schools can not f1l1 enough classes in one

to teach all the science courses offered in his school, it is more than likely thati

;his program will be filled out with other classes.

It can hardly be expected that a science teacher could give instruction in a

e G e 1,2 e AR 80

énon-science field such as social studies, for example, with the same competence
Ethat & teacher sgpecifically trained in the social studies would bring to the jobd.
ﬁo more logically could the social studies teacher be expected to give a satisfac- -

%tory course 1n'physics or chemigtry, However much a tribute it may be to the 3

2cf, Chapter V, p. 56.°
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%'generally high callber of science teachers thet they are so often called upon to
teach outslde their own fields, such a state of affairs cennot provide the pupils
‘of small high schools with the uniformly high quelity of instruction to which theyi
.are entitled.

Thus both teacher and school stend to gein if the science teacher comes to
+his Job adequately prepared to teach in all the fields of science for which i
.courses in his school will be offered. This position derives further support fromg
‘the responses of the administrators concerning the patterns of subject matter
‘training they held to be essential to insure sound science teaching.

It will be recelled that (Chapter III, Table VIII, p. 36) the administrators'

3first cholce was for:

Training spreed over several science subject-matter fields (such as physics,
chemistry, blology, earth science, etc.), and in addition, intensive train-
ing in one field of science (such as physics or chemistry),

%And in their second choice the administrators recommended:

AR e e AT S A

Sufficient training in several science subject flelds such as physies, chem-

istry, bilology, earth science, etc., so that the teacher cen give instruction
in more than one field of sclence, i
i There can be no question, in the light of these results, that the administra—%
‘tors were in effect declaring their need for teachers able to handle the full {
érange of sclence offerings in their schools. Training institutions, desiring to
'éshape science teacher progrems to fit the trainees for the actusl job ahead, would%
‘do well to see what that job is, seen through the eyes of high school sdministra-

‘tors.

B. THE DUTIBS OF SCIENCE TEACHERS 1

Work in Claseroom Techniques. Listed in Table XXIII are thirteen duties

_;which were found assoclated with the area of elassroom techniques. Seventy per

,cent of the teachers checked nine out of the thirteen, aend sixty per cent of the
|

i
i

respondonts stated they hed performed eleven of the thirteen duties.
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10.

11,

12,

13.

Table XXIII

the Responsibllity of Performing These Duties
in the Area of Classroom Techniques

Duties in the Area of Classroom Techniques

Select and use aundio end visual aids for science teaching
Plan leboratory experiments for the science you teach

Construct tests to measure the progress of your science
students

Teach students to apply sclentific principles in new
sltuations

Teach students to generalize from a certain body of
science content

Plan units of work in the science you are teaching
Plan field trips for science classes

Check on the wvalue derived by science students from a
fileld trip

Handle some unusual discipline cases

Teach students how to make the best use of the library
facilities of your school for the science course you
are teaching

Supervise and help students plan projects in science

Tutor science students for competitive and special
examinations (College Boards, Westinghouse, etc.)

Prepare students for competitive exhidits such as
Junior Acedemy of Sclence

78

Per Cent of Sclence Teachers (out of 119) Reporting That They Have Had

Per Cent of
Teachers Who
Heve Performed
This Duty

9

90

86

77

(44

73

70

&

12

12

}
§ e ot AR L4 £ i S e, = et s




79

There 1s more to be found in Table XXIII, however. TFor example, it is inter-

?eating to note that ninety-one per cent of the teachers reported work with audio

.

:and visual aids for sclence teaching. Does this not mean that they have had to

fhandle movie and slide film projectors? Were they not also expected to locate end %
éeelect sultable slides, films, and other materials from wvarious sources? The ;
fprobable answer to both questions is "yes." This would seem to imply that train- §
?1ng in andio-visual education should be a part of their 3ob prepar=tion. :

In the same 1llst of duties, seventy-seven per cent of the teachers reported

ithat they had planned and conducted field trips for sclence classes. A nearly

;iequal percentage (seventy-three per cent) of the teachers reported being expected

{to check on the value their students derived from field trips. This suggests that%

#field trips have become s significant part of high school science courses and that%

;teachers are expected to handle field trips and the learnings they produce as part§
%of the sclence teaching job. ]
E Sixty-three per cent of ell1 the teachers responding were helping students

iselect end work out science projects. An equal number of teachers held it to be
;part of thelr jobs to instruct pupils in the use of libdrary facilities for science :
gwork. This fact becomes significant when it is also recalled: (a) that seventy-
Eeight per cent of the teachers worked in small schools:® (b) that only thirty- !

gseven per cent of the small school administrators felt that treining in project

§gu1dance was essential; and (¢) that this was one of the points of eignificant

4

%difference in administrative opinion. Above all, the responses here affirm that

e e ¢

instruction in library work and in project work is being carried on extensively as !

éa part of science teaching in Illinois.

3See Chapter V, page 56.

4Cf . Table X, page 44,
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Work Involving Professional Responsibilities.

1,

Table XXIV

80

Beginning science teachers
%Eappear to teke their professional responsibilities seriously. Tadble XXIV shows

3§their reports on nine duties falling within the province of professional activity. :

Per Cent of Science Teachers (out of 119) Reporting That They Have Head

the Responsibility of Performing These Dutles in the Area

of Professional Responsibilities

Duties in the Area of Professional
Responsibilities

Keep up with the recent developments in the field
of science

Participate in professional organizations such as
I,E.A., N.E A, and science teacher organizations

Store properly the sclentific equipment znd materiale
of your sclence course when these are not in use

Estimate the amount of scientific equipment and
materials needed in your science course for e year

Take inventories of the scientific equipment and
materiels in your department

Specify accurately and order the sclentific equipment
and materials for your science course

Use apparatus for demonstrations which you have not
used before

Select text books, laboratory manuals, workbooks,
or other teaching materials

Repair scientific eguipment

Per Cent of
Teachers Who
Heve Performed
This Duty

94

92

87

86

85

85

7

75

58

iIn eight out of the nine cases, from seventy-five to ninety-four per cent of the

iteachers were performing these duties. The repalr of scientific equipment was the

%only task which elicited a relatively low response (fifty-eight per cent).

s » e et
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ﬁ It should be noted (Table XXIV) that the highest percentages recorded
‘oecurred in connection with the dutles of keeping abreast of recent developments

"in science and of participating in educational and scientific orgenizations,

- Ninety-four per cent of the teachers reported on the former, and ninety-two per

-cent claimed to be active in the latter work.

et b v

Item 7 of Table XXIV brought out & significant response. Seventy-seven per

e

.cent of the teachers stated that they were required to use scientific apparatus

‘for demonstrations which they had not used before. In the 1ight of this reported

‘fact, it is interesting to recall that on Table IV, page 26, a full thirty per

; cent of the administrators felt that training in the use of scientific apparatue
%:was not important and should be left out of the teacher training progrem. Some
:differences of opinion can be foreseen coming out of these two sets of responses.
Nevertheless, a comparison of Tables IV and XXIV will show that & high per-
Ecentage of the teachers were performing those dutles for which the majority of
Eadministrafors had specifically recommended training school preparation.

Work in the Area of General Education. Eight aspects of general education

:;were incorporated in the list of duties to be checked by the beginning science
vgteachers. The earnest and commendable efforts they were making in this area cen
;be seen in the first three entries on Table XXV. Ninety-two per cent of the
érespondents were teaching students how sclence can be applied to the conservation
éof human and natural resources. Eighty-five per cent of them were teaching the .
_zrelation of science to individual and community health, and eighty-one per cent of;ﬁ
gthese teachers reported that they planned their instruction to meet the needs of

étheir students, Significently, on each of these three points, ninety-nine per

écent of the administrators (Table V, page 28) felt that treining for this work wasé

&
i

,%either an absolute essentliel, or so important that it should be included in the

gscience teacher training program if possible.

E g e
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Tadle XXV

Per Cent of Science Teachers (out of 119) Reporting That They Have Had
the Responsibility of Including in Thelr Science Teaching
These Areas of General Educetion

Duties in the Area of Genersl Fducation Per Cent of
Teachers Who
Have Performed
This Duty

1., Teach students how sclence can be applied to the
conservation of natural and human resources 92

2. Teach students how the sclience you are teaching
contributes to the health of the individual and
of the community 85

3., Plan the sclence instruction to meet the needs of
your students 81

4. Use the resources of the community in your science
teaching 80

5. ZEmphasize where you can that certain lelsure time
activities require a knowledge of the science you
are teaching 76

"6, Plan the science work, where possible, to con-
tribute to the consumer knowledge of the student 73

7. Plan the sclence teaching so as to combat prope-
ganda and some commercial advertising 71

8. Teach science so that students have a better
understanding of technological society 68

But the comparison of Tables V and XXV lead to less agreeable disclosures,

,EFor example, only sixty-elght per cent of the teachers reported that they were

éteaching science so that students would gain & better understanding of our tech-
inological soclety. Yet ninety-elight per cent of the administrators felt this to
zbe such a necessary function of science teaching that it required special training.E

In enother case, only seventﬁhone per cent of the teachers planned science
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-%to do it, Thls would imply that wherever the work in general education is not

83

; teaching to combat propagande and some forms of commercial advertising. But

;ninety-one per cent of the administrators had demanded specific training for the
éteaching of science as a method of critical inquiry (see Table ¥V, page 28).

In & third cese, that of planning science work, where possible, to contribute

'éto consumer knowledge, ninety-three per cent of the administrators held this to bde

éso important in a teacher's work that he should be trazined for it. But only
Eseventy-three per cent of the teachers questioned were actually including this in
their instruction.

Finally, the comparison shows that in every one of the eight aspects of gen-
‘eral education well over ninety per cent of the sdministrators were demanding not

only that the job be done, but that the teacher should receive training in order

ébeing done, it 1s not because the administrator of the school fails to desire it.

%More likely, the fallure to do the job was due to the teacher's inability to per-

'?form it. And for the most part this incompetence may be attributable to his lack

%’of training in general education during his preparation for teaching.

Understanding Boys and Girls. The need for guidance is doubtless greater

Eduring adolescence than at any other period in a young person's life. Pupils

ienter high schools as children and leave them on the threshold of adulthood. This |

ifact confronts the high school tezcher with a wider, far more perplexing range of
épsychological problems than either the elementary teacher or the college professori
%has to face.

| But returns of the 119 beginning science teachers to this part of the study
%revealed that many of them were not dealing with these problems. As Table XXVI

éshows, the percentage of teachers reporting responsibilities in this area 1s con-

ispicuously lover than that found in any other concern of high school science

' teaching. The responses here ranged from fourteen per cent for the lowest to
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Table XXVI
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Per Cent of Science Teachers (out of 119) Reporting That They Have Had

the Reaponslibility of Performing These Duties in the Area

of Understanding Boys and Girls

Duties in the Area of Understanding
Boys and Girls

Counsel boys and girls vwho are in your science
classes

Handle some unusual discipline cases

Provide for individual differences of students
in your sclence classes

Help the students that you teach understand
thelr abilities so that they are willing to
accept themselves

Teach proper boy and glrl relationships

Work with the young people's group in your
community

Teach sex educetion
Teach remedial work in mathematics and (or)
reading so that your students can be more

successful in your course

Make out case studies of some of your students

gcategory out of nine listed.

Per Cent of
Teachers Who
Have Performed
This Duty

76

70

67

€7
58

45

14

Eseventy-six per cent for the highest number of teachers reporting work in any one

The duty of counseling boys and girls in science classes was the one which |
%elicited the highest percentage (seventy-six per cent) of response. A4 glance at
%Item 6 of Table VI, page 31, shows that ninety per cent pf the administrators had |
géfavored training-school preparstion in youth-counseling techniques. The least

Ereportad activity (fourteen per cent response), thet of making out case studies
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;gwork is what has been evidenced in the emall number of teachers who reported

,écarrying it on,

?administrators and what the teachers were actually doing. Teble VI will show that
‘éone handred per cent of the administretors demanded competence in providing for
ggindlvidual differences in the classroom. In fact, eighty-one per cent of them
Eéfelt that treining for this abllity should be a minimum essential in the science
%gteacher tralning program. Yet, only sixty-seven per cent of the teachers

{ (Teble XXVI) replied thet they were doing this part of their Job.

;understand their abilities so that they might willingly come to accept themselves.
‘%Again, one hundred pef cent of the administrators desired some training of teach- ;
géers for the ability to help students in this way. And elghty-one per cent of the :
%?administrators felt the work so importent that treining for it should be a minimumﬁ

gessentlal in sclence teacher preparztion. But here, too, only sixty-seven per

%recognize some of the problems which are affecting his students. Or, if he senses’

5a feeling of inadequacy and of not knowing what to do.

'cent of the teachers were handling this responsibility.s

85

i of certein students, was held to be important by well over helf of the adminis-

éltrators. But perhsps the rather lukewarm concern of administrators for case study%

i

But in two instances a striking discrepancy arises between the demands of §

(e e s - s 2 % s

3

Exectly the sesme figures resulted from the question of helping students

At least in the two cases clted above, the percentage of teachers failling to
discharge their responsibility for dealing with adolescent pupils csnnot be
charged to the indifference of their supervisors. On the contrary, it points up
a case where many high school directors are not getting one of the things they
want most in thelr science teachers,

If a teacher lacks treining in adolescent psychology, he may fail even to

the existence of probleme, he may shy away from efforts to deal with them out of

S5see Tables VI and XXVI.
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Lack of treining rether then administrative indifference is apparently the

e e e

-fextent in the teacher training schools. One remedy would call for inclusion of
étraining in adolescent and social psychology in the curriculum of all prospective
'éhigh school teachers, including, of course, sclence teachers.

§= Other Responsibilities., The activities of the beginning science teachers,

iand comnunity social activities; (2) work: with others on problems of school life:

! and (3) routine and technical duties.

| In the socizl 1ife of school and community the teachers of this study seem
?%to have teken an ective part. The high percentage figures in the responses to
éItems 1, 3, 4, and 9 may be noted in Table XXVII. Science teachers have planned
?and chaperoned school partles and taken part in the social activities of the com-

gmunity tooc. In over half of the ceses there appeared to be genuine interaction

g;between schools and communities on the socliel plane, as seen in the reports of

§;teachers vho had "open house!" at their schools. The velue of a teacher's socilal

;écontribution to his school has been widely recognized by the administrztors too.

%school preparstion of prospective science teachers for assuming social and civie
éresponsibilities as part of thelr professional work.

| The question of the amount of time a teacher should be expected to give to
?the extra-curricular part of his work is one that may need consideration in the
glight of the teachers' oplinions to be taken up in the next section of this study.
| In the responses numbered 2, 5, 8, and 10 in Table XXVII, the beginning
-Escience teachers reported their work with others in solving problems of the

éschool. Eighty-two per'cent of them were working with other teachers in planning

IRV v e o AR Lt S AL LA e 2 AR 4 2t s e s

E;prime ceuse of the week responses in the area of understending boye and girls. If

ithis is the case, the continuation of the deficiency could be prevented to a great

. recorded in Table XXVII, may be seen to fall roughly into three types: (1) school !

éTable VII (pege 33) disclosed that ninety-seven per cent of them favored tralning

2
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Table XXVII
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Per Cent of Science Teachers (out of 119) Reporting That They Have Had
the Responsibllity of Performing These Additionsl Duties

in Their Teaching Assignments

Other Duties Assigned to Beginning
Science Teachers

Chaperon school parties

Work with other teachers in solving problems of
the school

Plan school parties

Teke part in sociel activities of the community
Work with other teachers in planning verious
activities of the school program other than

curricular ones

M1l out varlous forms and records for the school
office

Administer or help supervise the giving of
standardi zed tests

Work with other teachers in your school in the
study of your curriculum and possible revision of it

Prepare for an open house at your school
Direct activities of home room or group of advisees
Interpret wvarious dlagnostic instruments that your

school uses (I.Q tests, aptitude tests, interest
tests, etc.)

Per Cent of
Teachers Who
Have Performed
This Duty

97

92
89
86

82

59
57

52

43

gextra—curricular school activities. Nearly sixty per cent reported some work in

%the study, planning, and development of the school curriculum. And over half of

Ethem were in charge of home rooms and directing the activities of advisees, The

AL LB e 4 L

'éadmlnistrators seem to be well justified in their demand for training in
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icooperative group work on the basis of these facts., It wlll also be recealled that;
ininety—six per cent of the administrators had called for treining school grounding?
éin curriculum development (see Table VII, page 33). The high demand for curricu-
glum work and the comparetively low percentage of teachers engeged in it suggests
%that lack of training has prevented many teachers from taking part in work where ;
‘their services were needed.

The third phase of school activities carried on by these teachers is seen in

;Itams 6, 7, and 11 of Table XXVII, The grest majority of them, as might bve
‘expected, were required to fill out various forms and records for the school
%office. Sixty-three per cent of them were administering or supervising the giving
?of stzndardized tests. But only forty-three per cent of the beglnning sclence

zteachers reported work in interpreting the various diagnostic instruments used in

'ﬁtheir schools, such as I.Q,, aptitude, and interest tests. That teachers would be

égiven more responsibllity for testing and dlagnostic work if they could hendle it

)

§competent1y is evident in the responsee of their supervisors. Ninety-four per
?cent of the administrators felt that teachers should be trained in testing and

édiagnostic work before they come to their Jobs.6

C. SUMMARY §
§é In thie chapter we have studied the factual reports of the beginning science |
%teachers of the work they were doing on their Jobs. After a report on the sub-
%Jects they were teaching, their responses were traced through the five areas of
%teaching activity for which the administrators had been asked to consider training:§
‘%requirements. In many cases the administrators' responses were reviewed in order
éto glve clearer meaning to the facts reported. PFrequently, where administrators

%had most strongly asserted their need for the competent handling of a particular

éphase of teaching, the facts indicated that the job was not alwaye being done.

6see Table VII.
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A tentative explanetion was offered for the discrepancy between the teachers'
éwork end the work expected of them by their administrators. It was that the

?teachers were not adequately prepared to carry on these responsibilities. The

i

éfollowing chapter, which reports on the study of the teachers' opinions of their

;Jobs and of themselves as teachers, will bring out the full implications of the

?facts Just reviewed.

i
1.

.
¥
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CHAPTER VII

THE OPINIONS OF BEGINNING SCIENCE TEACHERS ABOUT THEIR TRAINING,
ABOUT THEIR JOBS, AND OF THEMSELVES AS TEACHERS

For geining a belanced perspective in this study of science teaching in :
I11inois, the judgment of the beginning teachers themselves was considered essen- E
tiél. They were ssked to give their views on the nature of their work and its
demands. They were requested to evaluate thelr own success or lack of it as
teachers new in the fleld, expeclally in the light of the formal training they
had received.

In this chapter the kinds of value Jjudgments sought frequently varied with
the type of questions being considered. For example, some opinion§ were to be
related specifically to aspects of formel programs in teacher training institu-
tions., Other parts of the inventory asked for judgnents about the Job of teachingé
in the field and the treining to be gained "on the Job." Some questions merely
required yes or no responses, whereas others provided for a degree of uncertainty é
in the replies. Because of these differences in approach to various topics and
of the details of opinion sought, the contents of each teble will require rether 2

cereful study. |

A. THE TEACHERS JUDGE THEIR SUBJECT-MATTER PREPARATION %
The findings reported in Table XXVIII represent the basis of the present dis-
cussion. The teachers were asked to glve yes, uncertsin, or negative answers to
nine questions. The questions will be seen to constitute recommendations for the
adjustment of training school programs. In terms of their own experience the
teachers were thus requested to construct a type of program which would have pre-

pared them for the actual job of sclence teaching as they perceived it.




Table XXVIII
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Opinions of Beginning Science Teachers
About Their Subject-llatter Preparation

Questions About the Subject-Matter Preparstion
of Science Teachers

In terms of your personal experience in teaching do

you think the areas of specialization in science for

a teacher should be broadened so that the teacher
mey specialize:
a) In physicel science rather thsn physiecs,
chemistry, geology, ete.?
b) In bilological science rather then botany,
zoology, physiology, etec.?
¢) In science rather than the various branches
such as chemistry, botany, physics, biology,
zoology, physical sclence, etc.?

In terms of your experience, was your trzining in
science too broad, l.e., wuld you be better pre-
pared to do your job if you had specialized in one
brench of sclence such as chemistry, botany,
zoology, ete.?

The curriculun of the present science fields was
constructed lergely as background foundation for
the professions of engineering, medicine, and
research in speclial flelds. In terms of your
experience, should the needg of teachers have
recognition equal to that now ewarded other pro-
fessional groups in the construction of future
science curricula on the college level?

In terms of your experience, should the subject
matter areas glve more attention to the effects
of scientific achievements on society?

In terms of your experience, do you think the
subject matter courses taken by prospective
teachers should give concrete exemplifications
of the theories and philosophlies of science
edncation?

Shculd the converse of the above questlon obtain?
That is, should the courses in the subject-matter
courses be kept distinct and apart from the
educational theories and philosophies?

St g Sy T

91

Per Cent of Teachers
YWho Responded

Yes Uncertain Yo

74

38

85

75

66

10

12

12

12

11

14

35

91

11

76
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Table XXVIII (Continued)

Questions About the Subject-Matter Preparation Per Cent of Teachers
of Sclence Teachers Who Responded

Yes Uncertain No

7. In termms of your experience, were the science courses
that you took on the ¢ollege level broad enough in
scope, 1.e,, did they "tie-in" with other courses of
sclence, and with non-science branches of knowledge? 62 12 26

8. In terms of your experience, should more attentlion
be glven to "out of school! experiences, such as
field trips, and less emphasis be placed on technical
laboratory experiences? 40 31 18

i9. Do your experiences support the opinion that the fol-
i lowing values result from the present methods of

| specialization in teacher education in science:

i a) Understanding the manner in which things are

i found out, such as scientific method, including
conditions that must be fulfilled before &
conclusion is substantieted, bases of scien-

tific authority, meaning of theory and fact? 72 18 8
b) Practice in use of scientific methods in
research? 65 11 12
¢) Discipline, such as habits of accuracy, open-
mindedness, inquisitiveness, etec.? 62 2 14
d) Xnowledge of the inter-relatedness of the
i sciences? 57 23 17
; e) Development of lifelong interests and hobbieg? 56 20 2
f) Practice in interpreting propaganda? 55 22 22

The first two questions explored the issues of breadth and of specialization E
in sclence subject-matter training. The teachers' answers indicated that they

would prefer specislization in one broad field of science, such as physical sci-
{

ence or biological science, rather than in one particular srea within that broaderé
field. They were found to react against a generalized training in science without
speclalization in one clearly defined field. They were nearly unanimous (ninety-
one per cent) in their rejection of narrow specialization within one branch of
science, such as chemistry, botany, or zoology.

In their collective judgments concerning sclence subject-matter preparation,




SR e - i R T T

93

the novice teachers are found to be in substantial agreement with the administra- :
tors in the state of Illinols. A glance back to Table VIII, on page 36, shows thez
administrators' first cholce for the subject-matter training program as:

Training spread over several science subject matter fields, such as physiles,

chemistry, blology, earth sciences, etc., and in addition, intensive train-

ing in one fleld of science.
In their second cholce the administrators also called for breadth in training, buti
at the sasme time required sufficient depth of preparation to permit teaching in '
more than one field of science,

It will be recalled from Chapter V that the majority of the beginning scienceé
teachers in this study had received training which was both narrow in scope and |
ilimited in extent. Very few of them had had preparction adequate to meet the
standards set down by the Cooperative Committee on Science Teaching of the
A A.A.S., and some of them fall short of state standards for sufficient credits
in major and minor sclence subjects,
| With the concurrence of opinions just noted and the pertinent facts at hend,
it would seem that there is now some basis for later recommendations on the frame-g
work of subject-matter orgenizetion in future sclence teacher treining programs. ;

Question 3 is admittedly a leading question in that it states that courses ini
gcience were set up for purposes other than teacher preparation. Nonetheless, it
is of interest that the vast majorlty of sclence teachers questioned apparently !
accepted the judgment that sclience courses in college were primarily designed to %
prepare engineers, medical students, or speclaligzed research workers. ZElghty-five
per cent of them agreed that college science curricula should be constructed to
serve equally well the needs of the teaching profession.

Questions 4 and 7 brought forth recommendations for a closer integration of

subject-matter areas within various fields of science and for a closer relation of

science subjects with other non-sclentific branches of knowledge.
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In response to Questions 5 and 6 the teachers seemed to call for the incor-
poration of theorles and philosophies of science education into their subject-
matter courses. Their responses lead to the conclusion that the beginning
teachers favor the professionalization of subject-matter courses as is commonly
done at many colleges devoted primarily to teascher training.
| There seemed to be some confusion among the teachers in their answers to
Question 8. Twelve per cent of them falled to answer it at all, and nearly a
{ithird of them were undecided. Nevertheless, forty per cent of the individuals
interpreted the question, in terms of thelr own experience, to mean that they
would fevor the inclusion of more non-technical, non-laboratory aspects of sciencei
learnings in teacher training programs.

Six elements of value presumsbly resulting from sclentific trzining were
Judged in replying to Question 9. Four of the six (e, b, ¢, and f) dealt with theé
many uses for scientific method with its reliance upon critical thought and E
inquiry. From fifty-seven to seventy-two per cent of the teachers felt they had

gained some of these values from their training in sclence education. But some
| teachers were uncertain about this (elghteen to twenty-three per cent), and from :
eizght to seventeen per cent of their agumber asserted that they had derived no suchE
values. §

These results gain significance 1a a review of the administrators' opinion of
the value of sclentific method. Fifty-four per cent of the administrators had
subscribed to the inclusion of trzining to understand the nature of sclence as a
method of critical inquiry as 2 minimum essential in science teacher preparation.
Another thirty-seven per cent had held it to be important and to be included if |

possible in teacher training.l

1See Table V, page 28.
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It can be comcluded from tnege results, them, thet the nature of scientific
thought and inquiry has been held by both teachers and supervisors to be an 1mpor-%
tent value in science educetion. It can also be concluded that both of these %
groups expect and desire this value to be one of the fundamental outcomes of
training for science teaching.

Parts d and e of Question 9 inquired about two more outcomes supposedly
}resulting from scientific training., In Part d, to the question of whether they
had geined any knowledge of the inter-relatedness of the sclences, the number of
;uncertain and no replies would seem to be related to the teachers' earlier recom-
;mendation for more integrated science training. Yet over fifty per cent felt that%
this objective had been reélized in their own trzining, In Part e, slightly more i
than half of the teachers felt their experiences in training had led to the devel-%
opment of lifelong interests and hobbies. About the same number felt that thelr |
training hed helped them gain pract;ce in combatting propaganda.

Some Comments Made by the Teachers on Thelr Subject-Metter Preparation. The

responding teachers showed much concern over the question of subject-matter prep-
aration for science éeaching. The write-in comuseats which appeared in this sec-
tion of the inventory reveal a resdiness on the part of the teachers to state
frankly their feelings and to admit their inadequacles of preparation for the Jobd
they were trylng to do. The following statements were taken directly from the
inventories:

(1) Subjects required in sclence for a2 minor are inadequate for preparation
to teach the subject. {Minor]

(2) Too much time is spent on subject materisl that is never used in teach-
ing. Science should be taught as it 1s taught in high school.

(3) My sudbject-matter courses were taken two and three years before I began
teaching. As my field was not science, I had no courses in science as
an upper classman.

(4) There often is not & concrete tie-up between classroom material and
laboratory work.
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(5) Some courses are much too technical to be of use in teaching on the sec-
ondsry level. Too many physical education majors have sclence minors,
and are teaching sclence along with physical education. Thelr sclence
training 1s extremely inadequate,

(6) I do not feel a college minor in chemistry with a little botany, health,

microbiology, and household physics is sufficlent backeround for teachingg
as broad a subject z2s general science.

B. THE TEACHERS JUDGE THRIR PROFESSIONAL EDUCATION

Their Practice Teaching, Important in the tralning of any teacher is the

experience he gains in the actual practice of teachlinz. TFor this reazson the
inventory called for the oplnions of the beginning science teachers about their
own practice teaching experiences and their preferences concerning the future

i development of student teaching programs, Table XXIX describes their responses
'to these questions, It is evident from these data that most of the beginning
science teachers did not experience the responsibility of & full teaching load ;
during their student teaching. Nor could it be determined from their replies that%
they had dealt with puplls representing a full representetive range of individuel %
differences in ability. On the other hand, the fact that such a small minority of?
the teachers felt they had been considered inferlior by their pupils suggests that g
in general the practice classroom situation had not differed radically in atmos- :
phere from that in which the pupils were sccustomed to work.

In their answers to questions concerning the development of student teaching
programs (Table XXIX) the beginning teachers tend strongly to the preference that
the practice classroom situetion should be as nearly like the situstion to be met
on the job as possible. But less than half of the new teschers queried felt cer-
tain that a student teacher should carry a full teaching load or be burdened with
the full responsibility for his classes during his practice period. Some further i

observations on practice teaching are here presented directly as they appeared on

the returned inventorles:
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B,
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Opinions of Beginning Science Teachers on Their Own Practice Teaching
Experiences and on Three Proposals for Future Student Teaching

Wag your student teaching program designed:

(1) to permit you to carry a complete teaching
load?

(2) so that your students were average or above
in ability?

(3) so that you were recognized by the students
as an inferior substitute whom they must
endure for a certain number of class periods?

Do you feel that 2 student teaching program
would give a better preparstion for teasching if:

(1) it permitted the student teacher to carry
a complete teaching load?

(2) the students to be taught by the student
teacher range from low to high ability so
that more problems of adjustment will
become apparent?

(3) the student teachers were permitted to take
over full responsibility as a regular
teacher with little or no supervision?

Per Cent of Teachers

Yho Responded.:

Yes Yo
28 71
42 58
15 84

Per Cent of Teachers
Who Responded:

Yee Uncertzin

55 22
90 8
36 15

Yo

49

e
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(1) Blology was my minor. I taught it without having any experience in
handling a laboratory situation. Undergraduates should have experience
in teaching not only thelir major but also the minor subject.

(2) Practice teaching does not prepare one for actual teaching situations.
More emphasis should be put on meeting the needs of students with the
sclence program,

(3) Too much emphasis is put on subject matter and not enough on how to

present it to 2 class that you teach. In taking my practice teaching
I had to teach the way the Wcritic® wanted me to. In other words, 1
had to teach for a grade,

Comments such as those recorded above seem to offer useful suggestions for
the construction of improved student teaching programs. For a more positive
expression of oplinion, attention is called to the results seen in Table XXX. It
will also be seen that the overvhelming majority of the 119 beginning science
teachers 1n this study were in complete egreement with their supervisors as_to thei
most effective method for the direction of student teaching. The first choice of
the administrators, as seen in Teble IX, on page 41, was for student teaching E
carried on: "In an ordinary teaching situation in the public schools, under the

direction of an expert teacher.! This was the cholce of eighty-seven per cent of

the beginning science teachers. They also appeared to attach a degree of

Table XXX

Opinions of Beginning Science Teachers on the Importance
of Three Methods of Directed Student Teaching

Methods of Directed Student Teaching Per Cent of Teachers
Wno Rate This Method
es Most Effective

1, Under special tralning teachers in training
schools 5

2. In an ordinery teaching sltuation in publiec
schools under the directlion of an expert
teacher 87

3. In an experimentel school where recent theories
of educeation are applied in concrete situations 7
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importance to an opportunity to observe competent teachers at work. This is evi-
dent in thelr replies to the question, "In terme of your experience, to what
extent should attention be given to (student) teacher observation of competent
teachers?" Seventy-four per cent of the replies asserted that this was essential
in the treining program; nineteen per cent stated that it was important but could é
be acquired on the job. Only seven per cent of the replies indicated that obser- |
vation was unimportant and should be supplanted by other treining.

Preparation for Understanding Boys and Girls, Questions in thls area of

teacher tralning brought forth strongly positive responses from the beginning sci-%
ence teachers. From eighty-one to eighty-nine per cent of the teachers rated all :
five aspects of the study of boys and girls in the questionnaire as essential to
adequate teacher training (see Table XXXI). Eighty-nine per cent of the young
teachers felt that some knowledge of the problems of adolescence was 1ndispensable%
to the trezining of teachers. Barely one teacher in ten felt that such knowledge %
could be acquired on the job, The second question noted in Table XXXI deals with é
another aspect of the seme toplc and the resulting answers are substantially in |
the same proportions. A brief glance back to the administrators' replies in this
area reveals thelr one hundred per cent unanimity on the importance to teachers ofg

"knowledge about the physicel and mental development of boys and girls of adoles-

cent a.ge."2

Nearly nine out of ten beginning science teachers reflected thelr concern
with problems of motivation and pedagogical method in their answers to the third
question on Table xxil. Fighty-nine per cent of them considered that thie area of
training was to be included as an essential part of professional preparation.

The full'import of the teachers' response to the question on the importance

zfable V1, page 31l.
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Table XXXI

Opinions of Beginning Science Teachers About the Importance of Some
Characterigtics of Boys and Girls in the Teacher Treining Program

Questions About Training for an Per Cent of Teachers Who
Understanding of Some Rate the Question:
Characteristics of Boys end Girls
Essential Important Should Be
in Teacher But Can Left Out to
Training Be learned Give Time
Programs on the Job for Other

Training

In terms of your experience to what extent
should attention be given in the study of
boys and girls in relation to:
1. The problemes boys and girls are facing

or will have to face as they mature? 89 9 1
2. The personal characteristics (under-

standings, attitudes, skills, etc.)

they will need if these problems are

to be met adequately? 85 15 0
3. The problem of motivation and the

methodologies sultable in achieving . .

the goals of modern education? 89 9 1
4, ' The nature of individual differences? 85 15 0
5. The interesgts and needs of boys and

girls at different grade levels? 81 19 0

of studying the nature of individuel differences comes with a brief review of
results previously noted, For example, only sixty-seven per cent of the teachers
had reported they were providing for individusl differences among the students in
thelr science classes (Teble XXVI), That there was a demend for such provision
had been established in the sdministrators' ressponses.3 One hundred per cent of

the high school supervisors had celled for the inclusion of study on the nature of

SPabvle VI, page 31.
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individual differences on the training program, and eighty-one per cent of them
had rated it a minimum essential, Therefore, the eighty-five per cent response of%
the beginning teachers that this trailning should be an essential part of the |
formal preparation probably reveals thelr general recognition of both the demand %
and their need for treining to meet this responsibility. It also reveals that
many of the teachers not reporting work in this area may have feiled to do so
because lack of treining left them uneble to cope with this problem. :
The last question in Table XXXI inquired whether a study of the interests and%
needs of boys and girls at different grade levels was essential to a teacher's |
pre-job training. Elghty-one per cent of the teachers asserted that it was essen—%
tiel in a teacher training progrem, while nineteen per cent of them felt this i
knowledge was importent but could be learned on the job., Seventy per cent of the
administrators had considered this a minimum essentlsl element in teecher prepera-
tion and twenty-nine per cent of them had stated it was importent and should be

included in the program if possi‘ble.4

It would seem from their resronses that most administrators do not feel this
agpect of training should be left to be learned on the job., There is an obvious
relation between the question of pupil needs and interests and the problems of
motivation and methods of teaching, This relation may itszelf point to the neces-
sity of providing prospective teachers with fundamentzl learnings in edueational
psychology before they go into the field.

Some Comments from the Beginning Science Teachers about Their Professional

Training. In their write-ins the teachers commented frankly on the training they
had received. It would seem that they held in question nearly every aspect of

present progrems of teacher training. Some of the following comments (directly

4gee Table VI, page 31.
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transcribed from the inventories) point up verbally what the statistical data in
this study have already implied.
Lack of Correlation in Studies:

(1) Frankly, I saw very little inter-relationship until I took a summer in |
the Curriculum Workshop where we actuelly had to work out these rela-
tionships. I certainly didn't get it in science class.

(2) Pirst of all, the specialized courses in sclence do not show the tescher
how to teach the course in question. Second, the educetional theories i
courses are alweys concerned with the ideal classroom which is altogether!
different from what the teacher finds on the Job.

(3) The present day education courses are too clearly and distantly separated
from the real situations that science teachers encounter.

(4) Courses usually give facts and more fects. What we need is workabdle
material that will be of interest to the bulk of the children., We must
get more practical and less theoretical.

(6) One great fault I find in my own daily practice, I teach the students
the high and mighty scientific method and then find myself violeting the
same in my own class room procedures.

Other Comments on Teacher Preparation: |
(1) Bvery school does not have adequate equipment for science. ?

(2) In college we work with the best of equipment; in the field of teaching
the situation is usually the reveree.

(3) There is not enough training in visual aids, and for sponsoring science
clubs, exhibits, ete. in the community. It would be better to have
practice teaching under supervision in a more real setting: that is, in !
a comnunity such as the one we are likely to teech in,

(4) Yo provision is made for training the teacher for his teaching duties
outside the classroom, i.e,, certificates, records, home room, guidance,
discipline, etc,

(6) There isn't any subject matter for teacher preparation in universities.
Too much theory and too few concrete exemples. We should have stendard
courses for teacher training similar to the fields of law and medicine,

The Teachers View Their Education for Life in Contemporary Society. To round

out the picture of thelr preparation as science teachers, the inguiry was directed
into one more phase of the trelning these people had received. This had to do

with the sum total of thelr education as preparstion for life as adults in the
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world of today. Fifteen questions, each dealing with some aspect of knowledge
necessary for competent participation in our society, were presented to the teach-
ers. It was felt that these questions would bring out not only their general con-
ception of education and its scale of values, but also their views about how rmch
this education could be gained in and through prograns of teacher training. In a
sense, these young teachers may be seen to express their philosophy of life in the
following record of their replies. They were asked to answer each question as to
whether the particular knowledge should be gained as an essential in the teacher
training program, whether it could be learned on the job, or whether such learning
should be left out of a program to leave roon for other training.

In all fairness it should be kept in mind that no teacher training program
could or should be expected to provide all the preparation an individual must have
in order %o live intelligently in present day society. But it would be well to
see what particular elements in such preparation might become desirable or appro-
priate features of a training program for science teachers.

In regard to each question noted in Table XXXII the following frame of refer-
ence from which to answer was given:

In looking back on your education for preparing to teach and appraising it

in terms of your experience to date, to what extent should emphasis be placed

on study and research related to:

Reading through the fifteen questions reveals that they fall roughly into
four areas of knowledge and information: (1) about the nature of man, his growth,
his behavior, and his needs; (2) about the economic factors affecting man;

(3) about the political and sociological problems of our society; and (4) about
philosophical and intellectual concerns of modern living.

The teachers seem to consider knowledge about man himself the most essential
and important object of study. In every case of the first four questions in

Table XXXII, over ninety per cent of the teachers held this knowledge to be




Table

Beginning Science Teachers
Which Training Prograns
as Preparation for Life

WJuestions About Some Aspects of
Education as Preparation
for Life in Present Day cociety

0L

LXII

Estimate the Contribution
Aight ilake to Education
in Present Day Society

Per Cent of Teachers Who
Hate the Question:

Essential Important Should Be
in Teacher But Can Left Out to
Training Be Learned Give Time
Programs on the Job for Other
Training
In looking back on your education for
preparing to teach and appraising it in
terms of your experience to date, to what
extent should emphasis be placed on study
and research related to:
1. The growth and development of the
human being from prenatal stages to
maturity? 94 L 1
2. Public health, public health agencies,
comrunicable diseases (including
veneral), their extent, ways of trans-
mission, and methods of control? 93 6 1
3. ifental health, analysis of factors
contributing to mental disorders, and
developnent of mental hygiene: 90 8 2
L. Matters concerning sex adjustuents,
problems of sex relationships, mar-
riage, physiology of sex, and emotional
orientation in matters of sex? 90 N 5
5. Conservation and the use of natural
resources including forests, soil,
minerals, water. and others? 89 9 2
6. Development of a coherent picture of

the world and the ability to adjust the

conflicts in thinking that have arisen

fron scientific interpretations of the

nature of the world; for example, con-

cepts of time, space, evolution, the

man 's position among living thinzs? 78 17 L

'
¥
3
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Table XXXII (Continued)

Essential Important Should Be
in Teacher But Can Left Out to
Training Be Learned Give Tine
Prograns on the Job  for Other

10.

1.

12.

13.

15.

Propaganda analysis, whether the
propaganda be that of comercial
advertising, of pressure groups,
or even of formalized education? 78

Matters relating to food require-
ments and the study of the metabolic
changes in manv 77

Practice in using the scientific

method in solving or in dealing with
practical problems and questions such

as problems of consumer action, trans-
portation, government control of

resources, etc.? Th

Effects of science in the development

of the modern industrial power age,

and science's responsibility in secur-

ing individual and economic adjustment

in such a dynamic society? N

Developrient of how knowledge of scien-

tific facts and principles has con-

tributed to more intelligent consump-

tion of goods and services? 72

The nature of man, his behavior and
his various cultures? 71

Development of such principles of

ethics as are consistent with the

findings of science and are workable

in modern technological society? 63

Research itself, and the understanding
of the conditions that must be fulfilled
before generalizations may be made? 60

Science in controversial issues such as
political platforms, labor questions
and government control of resources? 5%

19

17

2L

22

20

19

23

26

30

Train

10

13

15

ing
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essential in a teacher training program. These questions dealt with the study of -
human growth and development, the nature and problems of sexual behavior, health
and the prevention of disease, elements of clinical and social psychology, and
essentials of social and cultural anthropology. From replies affirming these
learnings as essential in a teacher training program, two inferences may be drawn.:
First of all, it can be inferred that the vast majority of teachers questioned
felt that well-grounded knowledge about man's behavior and about human relations
is absolutely indispensable for competent participation in the complex society of ;
today. Secondly, it seems that the teachers felt that teacher training programs
should provide some foundation in this essential knowledge rather than leave to
chance that it be acquired elsewhere.

In the second area of preparation for adult living the teachers were asked
four questions (Items 5, 9, 1V, and 11 in Table XXXI1I). These concerned knowledgeg
about the economic relations among men in the production, distribution, and con-
sumption of goods and services. The strongest response in this area came to the
question (Item 5) of the conservation and use of natural resources, such as for-
ests, soil, minerals, water, and so forth. Lighty-nine per cent of the teachers
felt that study of conservation problems should be essential in the teacher
training program. Although nearly a fourth of the teachers thought that practice
in using the scientific method to solve practical economic problems could be
learned on the job, seventy-four per cent of them felt that such practice should
be gained as an essential feature of teacher-training.

It has become alnost a platitude that science has had an overwhelming impact
upon almost every phase of life in the present industrial era. In its effects i
upon individuals and upon whole ways of life, science is seen to reach beyoﬁd the
textbook and the laboratory. A more recent conviction arising out of this aware-

ness of the role of science has been that science has a responsibility for the
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well-being of the society which it has so largely shaped. The awareness and
acceptance of this responsibility is implicit in the replies of ninety-six per
cent of the beginning science teachers. Seventy-four per cent of the respondents
{ felt that training for an understanding of the responsibility of science was
essential in the program of science teacher preparation.

Where such an understanding could be gained opens up the question of the
4relationship between scientific studies and non-science courses during teacher

i training. For it becomes clear that the disciplines of sociology and psychology,

| economics, and even political science are the frames of reference from which the
-%role of science must be viewed if its responsibilities are to be recognized. It
%will be recalled from an earlier section of this chapter that one of the sharpest
criticisms made by the beginning science teachers of the training they had §
received was its lack of relatedness among subjects, especially among science and 2
non-science subjects. If part of science teaching is to make clear to young
people the cause-effect'relationship between the science courses they are studying%
and the cormplicated world in which they live, there is here a strong argument for %
;the revision of teacher training programs toward closer integration between sci- |
ence and non-science subjects.5 5
Another phase of training for science teaching impressed seventy-two per cent:
of the respondents as essential. This was the teaching of how scientific princi- |
ples contribute to the more intelligent consumption of goods and services (Table |
XXXII). Sound teaching in this area would require some knowledge of practical

economics and various economic systems and theories. Thus it may be seen that if

such teaching is a desirable part of high school science courses, there is a

5Ninety-eight per cent of the administrators called for the teaching of "the
effects of science and technological development upon present day society," it
will be recalled. (See Table V, page 28, for percentages.)




further argument for correlation of science curricula with non-science subjects
during a teacher's training.

Questions numbered 7 and 15 in Table XXXII show the responses of teachers
concerning the relationship of science to the social and political phases of con- é
temporary life. Seventy-eight per cent of the respondents see as an essential of
teacher training the importance of the discipline of scientific inquiry as an

effective approach to the problem of propaganda analysis.
| On the question of science as a factor in some controversial issues such as
political platforms, labor questions, governnent control of resources, etc., and
as a method to be used in studying them, the respondents dispiayed less convic-
':tion. Only fifty-five per cent of then felt that trzining for this understanding

was essential in teacher preparation. Thirty per cent felt it was important but

i

could be learned on the job. while fifteen per cent felt that training for meeting%
!
controversial issues was not appropriate to teacher preparation. It is known thati

|
|
i
i

there is prevalent among members of the teaching profession a strong reluctance to

|
bring up in the classroom controversial issues of any kind. The responses to thisg

last question may be an expression of that reluctance. However, to explain, jus- %
tify, or condemn such attitudes is not the province of the present discussion. i
Nevertheless, since young people will inevitably face and deal with important con-

troversial matters in their later lives, it can be argued that their education

should prepare them in some way to do so. And there can be little disagreement

with the contention that the methods of science, founded upon objectivity and

critical thinking, can offer just such preparation.

The beginning science teachers in this study seemed to consider definite
philosophic and intellectual guidance as a vital part of their training and prep-
aration for living and teaching. Their responses to Questions 6, 13, and 1 as

reported in Table XXXII will attest to this. Seventy-eight per cent of them held
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the following to be essential in the teacher training program:

Development of a coherent picture of the world and the ability to adjust

the conflicts in thinking that have arisen from scientific interpretations

of the nature of the world; for example, concepts of time, space, evolu-

tion, the earth's position among living things.

Sixty-three per cent of them felt that "development of such principles of ethics
as are consistent with the findings of science and are workable in modern tech-
nological society" was essential in a écience teacher!'s training program. The
nature of inquiry as the basis for the establishment of generalizations was felt
to be an essential study in training programs by sixty per cent of the teachers
(Question 14).

These teachers seem thus to share in the growing awareness that, in a world
of convulsive change and shift, one of man's greatest tasks is that of maintaining
his own intellectual and spiritual identity. For anyone to accorplish such a task
he must have developed an adequate perception of his world and of his relation to
_ it. He mst also find a code by which to guide his actions and his efforts to get
along with others. It is not expected that any one agency, be it home, church,

{ school, or adult experience could provide the sum total of all the knowledge and
understanding necessary to a workable philosophy of life. But that the training
institution is expected to make its own unique contribution to this end is appar-
ent in the replies of a clear majority of the young teachers who took part in this
study.

The foregoing discussion completes the present examination of the appraisals
made by 119 respondents of their preparation for life as high school teachers of
science. In the following section these same individuals will be seen as judges
and critics of their schools and of themselves. Many of the attitudes expressed
by these young teachers in evaluating training programs can be seen as reactions

to the realities of the job as they have come to perceive them.

i

i
I
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C. HOW BEGINNING SCIENCE TEACHmAS JUDGED THEIR SCHOOLS AND
THEIR SUCCESS IN MEETING THi DELANDS OF THEIR WORK

The findings in this part of the study may be seen to bring up other ques-
tions of importance to the sclence teacher than nerely those of formal training.
These are the econoric and socizal factors in the life of a high school teacher.
The questions of economic security, of advancement on the job, of satisfactory
} earnings, and of a well-adjusted social life are not entirely decided by the
degree of competence a teacher displays in his work. DNor are they determined
altogether vy the administrators of the school or by the interpersonal relations
of a teacher and his colleagues on the school staff. The relations between a
i school and the comrmnity it serves have much to do with the character of the job.
This will be seen clearly in many of the following responses which the assurance
of anonymity made possible.

The Teachers Appraise Their Schools. Table XXXIIJI summarizes the reactions

of the beginning science teachers to six questions concerning their schools.

Table XZXIII

Opinions of Beginning Science Teachers About Their Schools

Questions Asked Beginning Science Teachers Per Cent of Teachers
About Their Schools who Responded:

Yes Uncertain No

1. Are you given sufficient voice about school plans

and policies that relate to your own work? 65 b 30
2. Are you able to use the teaching methods which

you believe to be effective? ol 10 26
3. Are teachers treated by local people as merbers

of the community? 65 9 26
L. Do you have sufficient time to prepare for your

teaching? 57 6 37
5. In your school systen do promotions go to staff

members who deserve them? 30 38 25

6. Does your present position offer favorable
prospects for professional advancement? 29 24 L7




m
Although nearly two-thirds of the teachers felt they had been given enough voice
in school policy and planning related to their own work, a full thirty per cent ofg

them reported they got no such recognition. It would also seem that teachers are !

not always allowed to exercise their own judgment in the classroom. Twenty-six g
per cent reported that they had not becn able to use the teaching methods they %
considered most effective., Ten per cent were undecided, and sixty-four per cent
of them felt they had been free to choose their methods.

The way a teacher feels he is treated by the local people in his cormrmunity
can have a strong effect on the way he goes about his work, on his personal feel-
ing of satisfaction and well-being. If he is mde to feel a thing apart, an alien%
element in the stream of life going on about him, or if he is made to feel that
his every action is being judged--down to the last puff on a cigarette--he may
decide not only to leave his present job, but even the teaching profession. In a
time when more teachers are needed and when well-trained teachers are at a pre-
mium, it is a great public loss when teachers leave their work in search of hap-
pier and more satisfying ways to earn a living. That conditions leading to such
deplorable results do in fact obtain all too frequently is seen in the negative
answers to Question 3, as reported in Table XXXIII. Twenty-six per cent of the
beginning science teachers in this study reported that they were not treated as
members of the commnity by the local people. Another ten per cent were dubious
about how well they had been accepted. The import of these results would seem to
outweigh the sixty-four per cent of teachers who did feel accepted, at least in
terns of the future members of this group who may eventually give up teaching.

Question Y of Table XXXIII asks about the amount of time teachers can allot |

to daily classroom preparation. The fact that only fifty-seven per cent of the

respondents felt they did have sufficient time may imply two possible explanations

for the replies of the other forty-three per cent. Either a great many teachers
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do not know how to plan and organize their time or they have so many things to do
that little or no time is left for classwork preparation. If we turn back to the E
teachers' reports on other than classroom duties (Table XXVII, on page 87), we mayé
gain some insight on this question. There is implicit in this record a number of i
time—consuning activities, which many of the teachers apparently found unavoid-
able. Committee meetings of all kinds, advisory work, school social activities,
and a variety of routine duties must inevitably have taken up much of what little %
rerains of a teacher's time after all his hours in the classroom or the laboratory
have been accounted for.

The last two questions noted in Table XXXIII evoked rather depressing i

. responses. Lven if there could be found reasonable and valid explanations for thez

reactions noted here, the general state of mind they reveal is far from optimis-
tic. In reply to Wuestion 5, only thirty per cent of the teachers felt that pro- %
motions go to the deserving staff members in their school systems; thirty-eight
per cent were in doubt; and one teacher out of every four felt that »nromsotions did
not go to the deserving staff members. The most pessinistic response of all
turned up in the answers to Wuestion 6. Nearly one-half (forty-seven per cent) of-
the entire group of beginnin: science teachers answerea "No" to the question,
"Does your vresent position offer favorable prospects for professional advance-
ment:" Regardless of what "professional advancenent" may mean to different indi-
viduals, a flat statement like this, coming from such a large percentage of the
group, reveals a widespread attitude of discouragement. This is especially so
when it is noted that another twenty-four per cent of the replies revealed uncer-
tainty. Thus the exception rather than the general rule seems to be pointed up
in the relatively small minority of science teachers (twenty-nine per cent) who

saw prospects of professional advancement in their present positions.

In a final part of this section (not put in tabular form; the teachers were
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asked, "Hdow do you appraise the curriculum of your school?" Their responses were é
evenly distributed. Thirty-two per cent of the teachers said the curriculunm in :
their school was good; thirty-two per cent appraised it as "adequate''; and thirty-%
five per cent of them felt their curricula were in need of revision. In connec-
tion with this they were asked, "Do you feel that you have adequate training to
serve on and contribute to a curriculum revision comnittee or to work with other
teachers in setting up a common learnings program in your school in which science %
would play an irportant part?" To this sixty-six ver cent of the young teachers %
| answered "yes" and thirty-four per cent replied "no." It is evident in these
;reSponses that the majority of the teachers felt capable of working in the
improvement of their school curriculum. It should be kept in mind that ninety-sixi
per cent of the administrators had called for training for work with "problems of %

the high school curricuium and the place of science in it 0

Therefore, although need for curriculum work and administrative demand for it

i
i
!
i
1
1
i
i

have both been established and the majority of the teachers felt capable of doiag §
the work, it would seem that less was being accomplished in this area than would |
have suited all parties concerned. The work reports of the teachers support this
contention (see Table XXVII, page 87). It was found that only fifty-nine per cent
had worked with other teachers in the study and possible revision of their school

curriculun.

The Teachers Utate the Aims of Their Instruction. The following section

deals with the statenents from beginning science teachers about what they were
trying to accomplish on their jobs. It is reasonable to assume that a teacher
will direct his instruction toward those learnin; outcomes which in themselves
constitute his perception of the purposes and principles of education. One of the
purposes of this study was that of gainin; some insight into the educational

attitudes which the following questions were designed to bring out.

OSce Table V1I, page 33.




Table XXXIV

The Beginning Science Teachers Indicate the Outcomes Toward
Which They Are Directing Their Instruction

Question on Direction of Teaching: Per Cent of Teachers
Juestion on Teaching Ainms: Who Responded:

In your present position do you feel your
science teaching is mainly directed:

1. To give students an understanding of science
and how it affects their lives: 84

2. To develop in your students the ability to

reason scientifically, to hold scisatific

attitudes in matters outside the science

field itself, and to develop habits of

accuracy, open-mindedness, inquisitiveness,

etc.? 7L
3. To prepare students for college? 48

L. To prepare students for jobs in your coi- )
munity that require science training? 18

Table XXXIV presents the record of response to four questions about some of
the aims of science teaching. In their replies to the first question, eighty—four%
per cent of the young teachers affirmed that one of their main efforts was direct-%
ed toward ziving students an understanding of how science affects their lives. %
This objective is distinctly in line with the main objectives of the administra- :
tors about the function of science teaching in general education (see Table V,
page 28).

Seventy-one per cent of the respondents stated that they were directing their%
teaching toward the development of habits of critical inquiry and scientific rea- |
soning in their students. This is a much lower per cent than that recorded by

these sane teachers in their recommendations for fundamentals of education for

adult participation in contemporary society. There (see Table XXXII, Items 7
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iand 9) one finds ninety-seven per cent in one case and ninety-eight per cent in

%the other of teachers declaring the importance of disciplined thinking, and over

‘Eof eritical inquiry," although only fifty-four per cent of them had rated it a

:éminimum essential.”? If any conclusion can be drawn from this exsmination of facts

:éthinking is readily conceded. But it can be as readily concluded that neither

;éadministrators or teachers fully understand the nature of critical thinking as a

'%the institutions preparing science teachers. Such courses as the Philosophy of

;EScience or Formal Logic might well provide a firm foundation in this area. This
fgmental proceas involved in eritical thinking.

.%teaching to prepare students for college are also directing their teaching so as

Ewell as to develop in their students the ability to reason scientifically, to hold’
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%seventy-four per cent in both cases recommending it as an essential in a training
éprogram. When we look back to Table XXV, page 82, seventy-one per cent of the
éteachers are found at work planning the science teaching "so as to combat propa-
%ganda and some commercial advertising.”

| ¥inety-one per cent of the administrators had felt it important for training

%that a sclence teacher gain "an understanding of the nature of science as a method
%and opinions, perhaps it can only be that the value and importance of critical

%subject of instruction. If this conclusion is even partially valld, it presents

éa strong argument that more extensive training in this area should be offered in
%might be especisally so if given the further support of course offerings in the
ipsychology of learning and instructional methods which investigated some of the

The responses to Question 3 in Table XXXIV prompt this observation, It is

%hoped that the forty-eight per cent of the novice teachers who are directing their?
ito give students an understanding of science and how 1t affects their lives as

éscientific attitudes in matters outside the science fleld itself, and to develop

%habits of accuracy, open-mindedness, inquisitiveness, etc. If this is not the

7Table V¥, page 28.
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%case these teachers are denying the students under their direction the opportunity
éto experience the kind of instruction that is a well-recognized aim and demand for.
éteaching to meet the real life needs of the pupils. Ninety-nine per cent of the
zadministrators had called for training to prepare teachers to meect these needs
.é(Table V, Item 1), and yet if college preparation is the main teaching aim ~f
jforty-eight per cent of the teachers it is clear that the pupils teught by i:sse

H
i

iindividuals are not being served, except in the case of those particular pupils

‘éactually going on to college. Of the remaining fifty-two per cent of the teachers ;
¢ !
?who did not respond to this question on college preparation, it cen be hopefully

éinferred that they are perhaps trying to balance the instruction so that all stu-
fédents alike may derive the wvaluable nractical and intellectual advantages implicit
:%1n the study of sclence. |
| In Question 4 noted in Table XXXIV, 1t is seen that eighteen per cent of the
ébeginning science teachers are directinz their instruction to prepare students for:
'éjobs in the community which require science training. Perhaps one explanation fori
éthe low percentace recorded is that too few teachers see the logical and valuable
‘gconnection between science studies in school and scientific work in the community.
i%If instruetion is so directed that young people can get jobs in local laboratories .
éand research projects, it can accomplish at least two desirable things. Firss, |
%community jobs can provide positive vocational training for many students who plan’
bgon science careers. And secondly, it can help many young people not quite sure .
%of their future plans for carsers to maeke intelligent choice on the basis of some :
iactual experience in the ares which they mey choose as a life's work.

| The attitude of these young science teachers, if it is reflected in their
gtatements of teaching aims, can well be commended as one of mature and serious

intent. Whether or not they are achieving succese in their announced aims, it is !

clear that they have in general a fairly well-formed conception of the function
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and values of scientific knowledge as a central element in our culture. They
seem to perceive science as a study and a discipline extending beyond classroom,
textbook, and laboratory, a study which offers broad and useful preparation for

many phases of life in contemporary society.
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CHAPTER VIIL

SUEMARY, IMPLICATIONS, AND RECOMLENDATIONS

This investigation was based upon the premise that beginning science teachersé
iand the administrators who hire them could offer judgments regarding desired com-
lpetencies and programs of teacher training that would be of value to science
iteachers still in training and to the colleges and universities which train them.
Questionnaires, designed to elicit judgments relative to the competencies and
training backgrounds desirable in beginning science teachers, were sent to every
science teacher in the state of Illinois who had taught from one to three years
éand to every third administrator on the corprehensive mailing list of the Univer- é
sity of Illinois lkiailing Service. The questionnaires sent to the beginning sci-

ence teachers also asked for information relative to the professional duties they

had assumed.

The author is aware of the limitations of the questionnaire as a research
device.! These limitations were inherent in this study. tut the need for an
extensive sarpling of judgments required use ol the questionnaire technique for

this study. |

A, SUMMARY OF THE FINDINGS AND TiHBEIR IPLICATICNS
The judgnents of the administrators and the beginning science teachers show
a high level of agreement on the competencies that should be expected of beginning
science teachers and on the kinds of training suitable for the development of

those competencies. This correspondence of jﬁdgment doubtless reflects a common

1See L. V. Koos, The Questionnaire in Education. New York: The hMacmillan Com-
pany, 1928. and "The Questionnaire Is Juestionable," Phi velta Kappan, 29: 386-
392, 19L8, for analyses of these limitations.
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awareness of the nature of the work that beginning science teachers are required l
to do and of the comon weaknesses of such teachers in discharging their respon-

sibilities.

Courses Taught by Beginning Science Teachers. One hundred and nineteen sci-

ence teachers were involved in this study. Seventy-eight per cent of these teach-
ers were serving in schools enrolling fewer than two hundred and fifty students.
Thirty-seven had taught chemistry; sixty-three, biology; forty-eight, physics;

and eighty-one, general science. All but three were teaching more than one sci-
ence and all but twenty-seven were also teaching non-science courses. The data
show that the beginning science teacher is typically required to teach two or more
different science courses. It is clear, in fact, that many beginning science
teachers are required to teach all of the science courses offered in their schools.
High—schobls enrolling less than two hundred and fifty students can rarely afford
the services of more than one science specialist. It is a difficult task for
teacher training instituticns to train teachers broadly enough to teach all of the
sciences in the high school if, indeed, this training is to give such mastery of
the various sciences that effective teaching may be expected. But the staffing
requirements of the smaller high schqols are apparently such that the task mus£ be
squarely faced. Although the data show that administrators often require science
teachers to handle non-science courses, it would appear that this is done, partly
at least, because deficiencies in the science teachers' subject-matter training
necessitate giving them non-science courses and allowing other teachers in the
school who have met minimum state certification requirements to handle some of the
science offerings. If science teachers were broadly enough trained to meet mini-
mum certification requirements in all of the sciences, it may be expected that the

teaching of non-science courses by science teachers would rarely be required.
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i Subject-Matter Training of Beginning Science Teachers. How well prepared are%
these beginning science teachers to teach the courses they are assigned? In sev- :
eral respects their training in science is inadequate. The physics teachers had a%
median of sixteen hours, and only about twenty-five per cent hed majors. Their j
itotel training in all fields of science ranged from 16 to 113 semester hours with %
the median falling at 48 hours (see Table XVI, page 62). It is quite obvious that%
many of these teachers are inadequately trained in their subject for them to be |
able to provide sound instruction to the children in their classes.

The subject-matter training of the chemistry teachers was somewhat better,
for the median number of semester hours in that subject was twenty-three. But
thirty per cent had less than a major in chemistry and another thirty per cent hadz
less than a minor. The total number of gemester hours in all sciences taken by .
these tezchers ranged from twenty-five to one hundred and thirteen with the mediané
lat fifty-six (see Table XVII, pace 64).

The median number of semester hours training in blology of the blology teach-?
ers was twenty-five, but many of them had an extremely poor balance of training in%
the various branches of biology. Although the state certification requirements ;
theoretically prohibit a teacher from teaching any course for which he has had
less than ten hours training in sn accredited institution, the range of semester
hours in biology reported by the blology teachers was less than three to a maximum%
of seventy-seven semester hours with a median of twenty-five (see Table XVIII, E
page 66, end Table XIX, page 67). Obviously, some of these teachers are not con- z
forming to the state certification laws.

Twenty-two of the eighty-one teachers of general science did not have majors §
in any field of science. The number of semester hours of training in all sciences
received by these eighty-one teachers ranged from sixteen to one hundred and thir-

teen with the median at forty-eight.
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The number of semester hours training in the various branches of science
which these general science teachers have taken reveals severe inadequacies. Gen-
eral science should be an absorbing, interesting, and vital educational experience

for young people. It is the first formal contact with the broad fields of science

for younssters in our schools. Unfortunately, it is the only course in science

that many will ever take. It will presumably be but & superficial contact unless
it is tesught by teachers who have been reasonably well trained in the fields of g

i

science reoresented in the course. But the medisn number of semester hours of

ibiology taken by these teachers was only fifteen; the median in chemistry was fif-?
éteen; the median in ohysics was ten; and but zn insitnificant number had taken any%
work =%t ali in astronomy, meteorolory, or the earth sciences. Four of these |
teachers had had no training at 211 in biology; ten had taken no work in chemis- %
try; end fourteen reported no work in physics (see Table XX, pages 70 and 71).

Could these ¢leringe inadequacies in subject-matter training lead to inspiring%

{lend educationally profitable generzl science courses? We think not. It is more |

likely that such limitations of training have resulted in boring, superficial
classes, and that these, in turn, are partly responsible for the declining enroll-
mente in physics and the low enrollment in chemistry courses revorted nationally.
¥or many young people may refuse to elect these courses es a2 result of their
unfortunate experiences in poorly taucht genersl science cqurses.

Trainine in Fducation. The one hundred and nineteen science teachers who

cooperated in this study were, &s & group, even more deficient in their back-
sround in education, Althoush the median for all courses in education was twenty-
one semester hours, the sroup median was zero semester hours of course work in
tests and measurements; zero semester hours in curriculum; three semester hours in%
educational vsychology; about five semester hours in practice teaching; and a

median of sbout five semester hours in 2ll other courses in education combined.

What this extremely limited treining implies for the professional success of the

RSN {
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beginning science teachers will become clear from an analysis of the duties and

responsibilities they had assumed.

The Work of the Beginning Science Teacher. What does the begimning science

teacher do on the job. What responsibilities does he discharge? What duties

must he perform? What are his objectives? It is from the data which answer these
questions that we may determine the adeguacy of the beginning teacher's training
in subject fields and in education. These duties and responsibilities are
reported by categories below. In each category they are presented in the order of
frequency with which they were enumerated by the responding teachers.

Teaching Objectives. Almost all of the responding teachers indicated that

they had attempted to focus their subject fields on the perscnal problems of young
people and on important social issues. Ninety-two per cent report that they had
directed their teaching towardzthe‘conservation of natural and human resources.
Eighty-five per cent had attempted to apply the science they were teaching to
problems of personal and community health. Eighty-one per cent specifically indi-
cated that they had worked to focus their teaching on the needs of their students
as they saw them. Eighty per cent had employed the resources of the comrmnities
in which they taught and seventy-six per cent had placed emphasis on the applica-
tion of the sciences they taught to the leisure time activities of their students.
Seventy-three per cent worked on consuner problems with their students, and
seventy-one per cent reported that they had analyzed propaganda and the validity
of commercial advertising claims in their course work. Sixty-eight per cent
reported attempts to help their students gain é better understanding of the impact
of science and technology on our society.

The questionnaires used in this study did not provide opportunities for the
respondents to assess the relative importance of a wide variety of teaching objec-

tives. However, a sufficient range of teaching objectives was provided (through
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the indirect means of asking what the respondent had done in his teaching) to
enable the investigator to see something of the hierarchy of objectives accepted
by the teachers. For example: -eighty-four per cent had emphasized the effects
of science on the lives of their students, and seventy-one per cent had atterpted
to develop critical thinking, accuracy, open-mindedness, and, in general, "scien-
tific attitudes and abilities" in their students, while only forty-eight per cent
reported teaching their sciences with college preparation as a major goal, and
only eighteen per cent had directed their science teaching toward vocational
preparation.

The achievement of this range of cormmonly accepted objectiives would tax the
ingenuity s:1d professional skill of the best trained and most erudite teacher.
ihen one compares these aims--laudable though they may be--with the responding
teachers' backgrounds of training in science, and more particularly in education,
one is left with the feeling that these teachers have been attempting the impos-
sible. To do the things that the majority of the responding teachers have indi-

cated they have been doing with the limited training they have had in educational

theory, curriculum, the construction and use of diagnostic and evaluative instru-
ments, and--above all--in modera psychology would appear to the writer to be com-
parable to attempting to verform intricate surgical operations with a background
training that consisted of a few semester hours of textbook anatomy and a short
period of "clinical" observation and gross dissection on cadavers.

But eéually diéturbing is the fact that large numbers of these teachers have
been attempting these things in their classrooms with but a modicum of training in
the sciences themselves. A teacher with ten to twelve hours of physics, or chem-
istry, or biology may sometimes "get by" in teaching his subject by staying close
to his textbook, Mkeeping ahead" of his students, and learning with them as the

course proceeds. But to do well the things these teachers have said they have
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been doing requires a thorough mastery of subject matter and an understanding of

the relation of science to society. The goals of these teachers would, in gen-
eral, appear to be sound ones. But they are not achievable, in the writer's judg-
ment, except from a sound foundation of competence in science fields.

Work Done by the Responding Teachers. The work of the beginning science

teacher is complex, varied, and demanding, if the reports of the responding teach-
ers are a valid index. Ninety-four per cent had found it necessary to search the
literature in order to keep abreast of recent developments in science pertinent to
their work as teachers. Eighty-seven per cent reported that the care of scien-
tific equipment was in their charge and approximately the same per cent reported
that they were required to inventory and order the scientific equipment and mate-
rials they used. #ell over half the respondents indicated that it had been neces-
sary for them to repair some of the scientific equipment used in their classwork.
1t is particularly interesting to note that over three-fourths of the respondents
reported that they'had used apparatus in their teaching wihich they had not used
before in any of their training work. OScientific equipment and materials are
expensive. It seens quite likely that some of it is being used badly and allowed
to deteriorate simply because the institutions preparing teachers for their work
have neglected to provide their trainees with needed experiences in using and
maintaining such materials, Of course, it cannot be expected that sound training
in the use and care of scientific equipment can be given to teachers in training
if they take so few hours of work in science and science education that no oppor-
tunity is afforded for such experiences. But it would appear to the writer that
teacher training institutions have the responsibility both of determining and
enforcing minimum programs and in making those programs functional in terms of the
high school science teacher's future work. And that work clearly includes the

care and use of scientific equipment.
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Another aspect of the work of the beginning science teachers is in connection
with their professional and personal contacts with young people. Seventy-six per
cent of the respondents indicated that they had counseled boys and girls in their
classes and seventy per cent indicated that they had been confronted with same
unusual discipline cases from time to time. Sixty-seven per cent reported that
they had attempted to provide for the individual differences they found in their
classes, TFifty-eight per cent had attempted to help their students gain naturity
in understanding proper boy-girl relationships and forty-five per cent indicated
that they had taught some phases of sex education as a part of their work. Nearly
half had worked with young people's groups in their commnities and forty-four per
cent had found it necessary to attempt remedial work in mathematics and reading in
order to aid the students under their suvervision. One wonders with what success
this remediation was carried out when their reported training is so deficient in
this regard.

There were rany other duties associated with the professional work of these
teachers. Over ninety per cent had worked with other teachers on various school
problems. Eighty per cent had helped in the planning of extra-curricular activi-
ties. Sixty-three per cent had helped administer standardized tests, and forty-
three per cent had been required to interpret the results of diagnostic tests.
Well over half had been involved in curriculum studies in their respective schools
and almost all had chaperoned school parties and had helped plan school social
functions.

This, then, was the work of the beginning science teachers in the state of
Illinois as reported by the teachers themselves.

The Teacher's Job as Seen by the Administrator. But how did the employing

of ficers of these teachers see the role of the science teacher? Did they want

teachers who were capable of performing the wide variety of tasks that the

i
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beginning teachers stated they did perform? Or did they ask merely for teachers
capable of teaching a science course from a standard textbook?

The administrators who employ the teachers prepared by Iilinois colleges and
universities apparently expect much of their beginning science teachers. They
want them well trained in teaching skills and techniques. They want teachers who
can plan their courses to best meet the varied needs of their students. They want
teachers who can direct the learning process so that the students become more and
more self-educative. They want teachers who can select teaching aids soundly and
use them effectively. They want teachers who can maintain sound classroom
discipline.

The administrators are apparently.fully aware of the importance of proper use
and maintenance of scientific equipment and supplies for they ask for teachers who
are well acquainted with the use and care of such materials.

They ask for teachers who are not only well trained in science but who, in
addition, have learned how to apply their science to the everyday problems of
children in the areas of health, conservation, consumership, family living, and
use of leisure tine. They want their science teachers to help youngsters gain
understanding of the impact of science on our technological society. They place
high on their list of desiderata teachers who are capable of teaching their sci-

ences scientifically--who can help youngsters improve their abilities to tackle

science problems critically and effectively.

Extremely high on their list of wants are teachers who have learned to under-
stand boys and girls. The importance that they place on such understandings make
it quite clear that they want science teachers who are skilled in teaching science
both as a body of knowledge and as a tool for helping boys and girls mature intel-
lectually, ethically, and emotionally. They ask for teachers who kmow how to

diagnose individual differences and how to help individual students on their
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problems. They want their beginning teachers to be versed in sound techniques of
counseling. In all of these demands, the administrators ask for teachers who are
capable of doing the very things that the beginning teachers themselves say that

they are doing, or are attempting to do.

These employers of teachers ask for men and women who understand the purposes
and organization of the American public school and who are capable of accepting
their share of the responsibility of carrying on the school's functions. They
want teachers who can work harmoniously with their colleagues on School problems
and who are capable of participating effectively in the life of the commnity as
well. They want teachers who can read professional research reports with discrim-
ination and intelligence and who will apply valid findings to their own work.

They want teachers who are broadly trained in the various fields of science.
Yet they are apparently aware of the dangers of a thin smattering of subject mat-
ter. They ask for thorough grounding in the fields of biological and physical
science, and the majority prefer that the beginning science teacher have received,
in addition, some penetration in oﬁe science area. But they ask for teachers who
know the relatedness of the fields of science and who can teach the various sci-
‘ences of the high school curriculum effectively if called upon to do so.

They ask, in short, for teachers who are well trained both in subject-matter
fields and in professional skills. Their demands are representative of the work
of the beginning teachers as briefed in the preceding section. These demands,_and
the work the beginning teachers report that they are doing, both seea to exceed by
a dangerous margin the training fhe teachers have received. It is of particular
interest, thereiore, to see what the beginning teachers have to say about training
programs.

How Beginning Teachers View Teacher Training Programs. The beginning teach-

ers favor specialization in broad fields such as physical and biological science
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rather than in more specific areas such as chemistry and zoology. They would pre-
fer science courses designed and taught specifically for prospective teachers
rather than courses designed for their general education value or for the prepara-
tion of research workers and specialists in other fields. They would like for
science courses to provide a greater emphasis on the effects of science and tech-
nology on our society. They prefer less emphasis on the technical aspects of
science and more emphasis on the practical aspects that will be of definite use to
them in teaching.

Eighty per cent or more of the respondents feel that attention tg each of the
following subject areas is essential in the training program of science teachers:
diseases and disease transmittal, the work of public health and health agencies;
the growth and development of the human organisn from prenatal stages to maturity;
physiology of sex and the problems of sexual adjustments, marriage, and related
matters; and the maintenance of mental health.

From one half to three fourths of the respondents believe that the following
are essential in the training program of science teachers: work leading to a
coherent and rational picture of the world and to a sound personal philosophy of
life; propaganda analysis; food requirements and metabolic changes in man; prac-
tice in using the scientific method in solving practical problems; study of the
effects of science in the development of the modern industrial power age; consumer
education; the nature of man, his behavior, and cultures; and work leading to the
development of democratic principles which are consistent with the findings of
science and which are workable in modern technological society. Over half felt
that attention to research and the conditions that must be fuifilled before gen-
eralizations can be made was essential to the training program.

Their demands for help from departments of education were no less emphatic.

(0f course, some of the foregoing may represent areas more suitably taught in




129

education courses than in science courses.) Eighty per cent or more felt that
attention to each of the followingwasen essential of a sound training program:
the problems of boys and girls and the personal characteristics they need to meet
these problems; the problem of motivation; techniques and methods for achieving
educational goals; the nature of individual differences; and the interests and
needs of boys and girls at different grade levels. Over half of the respondents

felt that training in the teaching of controversial issues was an essential.

General Conclusiqns. It is evident from this study that teachers are typ-
jically required to handle more than one sciénce course. Often the beginning
teacher is the science teacher and rust teach all of the science courses offered
by his school. The administrators overwhelmingly request science teachers with
sufficient training to handle well the several sciences offered. Yet it is quite
apparent from the reports of the responding teachers that a large majority are not
so trained. Hany are narrowly trained, many have a large number of semester hours
concentrated in one subject-matter field and few or no semester hours of work in
other science fields. liany others had but meager preparation for any of the sci-
ence subjects they were teaching or had taught. But these teachers, like the
administrators, recognize the limitations of such training and favor broad train-
ing in such fields as physical science and biological science rather than narrow
specialization. It is the writer's belief that each science teacher should prob-
ably have a minirmm of sixty semester hours of training in science spread over the
biological and physical sciences and that these sixty hours should include a
strong major in one of the areas. The sixty hours represents, of course, an
arbitrary figure. But, as will be indicated in the section on specific recommen-
dations which follows, this judgment closely parallels that of the Cooperative
Cormittee on Science Teaching of the American Association for the Advancenent of

Science.
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Training in the subject matter of science is by no means all that is lacking
in the training programs of these beginning teachers. They faced many and corplex
responsibilities in their rirst years of teaching but their training in education
was even more deficient than their training in science. If the skills required
for effectively discharging the many duties the great majority of these teachers
had assumed are not developed through training ;rograms the beginning teacher will
be crippled in his work and his students will suffer from his ineptness. These
professional competencies should be developed through the teacher preparation
program.

Both the subject-matter needs and the professional needs of the beginning
teacher imply the most careful reconsideration of college staffs of what they
offer and of how they themselves exemplify effective teaching. It is too much to
expect, for exaple, that teachers trained in college science classes from single
textbooks. with a diet of formal lectures, and with standardized and formalized
laboratory experiments will, from such a process, gain skills in helping young
people search references for answers to their questions, in discussing science
questions with corpetence, or in setting up laboratory equipment to answer real
problems. It is too much to expect that a diet of lectures by instructors in
education on instructional techniques will help the prospective teacher acquire
skills in such instructional techniques. Textbocks, formalized laboratory experi-
ments, and lectures all have their place, of course, but cannot produce many
important skills required by those who are to teach science to young people.

The general education background of the teacher is of great.inportance. High
school students, whether coliege bound or not, need a kind of emphasis in their
science courses which fits their present needs and interests and which serves the
corrmmnities in which they live and their future needs as citizens. The teachers

who cooperated in this study have tried to provide this emphasis. But in order
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for them to do sc effectively their subject-matter and professional training must
be undergirded by a sound program of general education. For the science teacher
to join his colleagues in other teaching fields in an effective comnon endeavor to
help young people understand and adjust satisfactorily to our complex modern
world he, himself, must have developed the understanding and maturity to have made
his own satisfactory adjustment. To have done so--to be a well adjusted person
and an informed and capable co-worker with s;ecialists in other fields and with
the adults of his community--the science teacher must have had a background on the
collegiate level in the humanities, the social sciences, and the communication
arts. He rmst be able to communicate with grace and clarity. He must know and
appreciate the richness of our cultural heritage. And he must know and understand
—-deeply and well--the background and growth of western culture and the traditions
of freedon, equality, andtjustice that comprise the American dream. He should
recognize the broad fields of science as a social force that is inextricébly
interdependent with other social forces. He should understand our social institu-
tions and the fundamental issues that face our people and the peoples oi the world
today. Only through such understandings can the science teacher effectively dis-
charge the responsibilities he is called upon to accept today and--on the evidence
of the data in this study--he has tried to accept. The teacher training institu-
tions must help him to acquire those understandings and wed them to his subject-

matter competence and his professional skills.

B. HKECOMMENDATIONS fOR PROGRAIS CF TRAINING
HIGH SCHOOL TEACHERS OlF SCIENCE

Science Subject Matter. The data in this study show that the teachers who

responded to the inventory meet the state requirements to teach science in Illi-

noisC but fall short of the sixty hours of science training recommended by the

2o qualify as a science teacher the state of Illinois requires sixteen semes-
ter hours of science and ten semester hours in the science subject taught.
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Cooperative Committee on Science Teaching.3 It is the opinion of many science '
teachers that only sufficient training in science to meet the requirenents io
teach in the state of Illinois gives the teachers very meagre equipment for effec-
tive science teaching. It is not argued that accurmlating semester hours in the
field of science guarantees that the prospective science teacher will be a success
at teaching science but such training certainly is one of the prerequisites of
successful teaching. It appears that the colleges and universities of the state
must assume the responsibility if more rigorous requirements to teach science in
the state of Illinois are to be made. These teacher training institutions my
well take the leadership in (1) agreeing among themselves on what a minimun pro- 1
gran of training for science teaching should consist of and in (2) adopting and
carrying through such a program to improve the training of science teachers in the
state.

Since the majority of beginning science teachers find employment in small
high schoolsls> where enrollments do not justify the employment of more than one
science teacher, it appears logical that they should have training in the fields
of both the biological and physical science if they are to qualify as the science
teachers of the school. |

Both in view of what administrators want and what beginning séience teachers
report that they are required to do on the job, it appears imperative that the
training progrars for teachers provide a broad background in science subject

matter.b’7 From the experience of the writer the sixty semester hours recormended

3The Cooperative Comrdttee on Science Teaching, "The Preparation of High
School Science Teachers," School Science and Mathematics, L42:649, October 1942,

lsee Table XII, page 56.
S5See Table XXVIII, pages 91 and 92.
Osee Table XXII, page 75-

7See Table VIII, pages 36 and 37.

*
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by the Cooperative Committee on Science Teaching8 should be the minimum reguire-
ment. These sixty semester hours of training should be so distributed that the
teacher gets at least one course in chemistry, physics, biology and earth science.
The first course for each of these may well be six to eisht semester hours with
laboratory, excent for biolosy where ten to twelve semester hours may well consti-
tute the requirements for a first course because it embrzces such & broad area of
science. Here the teschers need training in zoology, botany and physiology at the
minimum. A second course of six to eight semester hours should be required in
three of these 2nd = third course of six to eight semester hours should be
recuired in one of the four sciences mentioned. This requirement may conceivably

follow a pattern such as this:

1st Course 2nd Course 3rd Course Total
Chemistry 8 8 6-8 22-24
Physics 8 6-8 —— 14-16
Biology 12 6 —_— 18-18

Farth Science 6 -— —— 6-6

Other patterns which use majors in other science subject-matter fields nmay

profitably show the same general distribution of course hours. In any event the

teachers should have a reasonably strong major in one field and if at all possiblez

a second mejor in another science area. If biology is the second major, twenty-
two to twenty-four semester hours should be the minimum number recuired.
Ideally, these courses of instruction offered by the colleges and universi-

ties which trzin teachers should be specially designed for the treining of

8The Cooperative Committee on Science Teaching, "The Preparation of High
School Science Teachers," School Science and Mathematics, 42:649, October, 1942.

i
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teachers of science? just as courses in chemistry may be specifically designed forg
pre-medics or physics courses may be specifically designed for pre-engineors. Not?
only should the content of these courses be carefully selected for their perti-
nence to the high school teacher's work, but the metnods of teaching them should
be lessons in themselves on how the science being studied can be presented for theiE
best understanding of everyone in the course.lo’ll

Ideally, college instructors who teach these science courses for prospective
science teachers should be cognizant at all times of the problems of teaching
science in high schools. It would be desirable if they couLa have had actual
experience in teaching at the high school level. Some type of administrative
machinery should be devised in the teacher training schools whereby science
instructors can keep in constant touch with the trends of science teaching on the
hicgh school level, perhaps by direct observatioﬁ through periodic visits to the
secondary schools of various sizes.

In these science courses offered by the teacher training institutions pros-
pective science teachers shoqld have opportunity to use the various kinds of
science equipnient that they will later use on the high school level. They should
be given the opportunity to learn the details of proper care and storage of all
science equipment and materials that may be used in secondary school science E
courses.12513 ifuch science equipment and material deteriorates rapidly from %
improper use and storage thus making science courses needlessly expensive to the |

tax payers of the public schools. §

9See Table XXVIII, page 8L.

105.¢ Table XXIII, page 78.

1l5ee Table XXVIII, page 8L.
1256e Table XXIV, page 80.

1356¢ Table IV, page 26.
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The science subjects taught in the teacher training institutions should pro-
vide prospective science teachers with opportunity to estimate accurately the
amount of science equipment and materials needed annually for science courses in
ithe high schoc)l.l)"’15 This training should involve instruction in how to specify
and order such equipment. Very often the beginning teacher has not had training
in these skills and is at a loss when duties of this type befall him. Conse-
quently he learns by trial and error at the expense of the school in which he
teaches.

College instructors of the science courses designed to train science teachersé
should use field tripslbsl7 whenever feasible to show at first hand the topic of .
science being studied. Whenever certain aspects of-the science studied lend
themselves to the use of community resources (as biology and earth science often
do} the prospective science teacher should be given experiences in the use of such%
resources.

g Various methods of measuring the progress of learning in science should be
part of the training that a science teacher receives.18’19 Such methods of
measurement should help the teacher to determine the achievenents of students in :
(1) comprehending science principles and ways of applying them, (2) factual recalli
|

necessary for understanding the science studied, (3) using various laboratory |

techniques to get the answers to science problems, and (L) in using a wide variety

thee Table XXIV, page 80.

15See Table IV, page 26.

16506 Table XXIII, page 78.
17See Table III, page 24. :
1850e Table XXIII, page 78.

l9See Table III, page 2L.
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of refefence materials in the study of science.

The testing programs in science subjects on the college level should be les-
sons in themselves in how to use a testing program and may well be used as impor-
tant teaching aids as well as devices to measure achievement in science work of
the teacher itrainees.

The science offerings in the teacher training institutions can nost effec-
tively be developed through continuous cooperation between members of the biolog-
ical and physical science departments.20’21’22 This planning should be designed
to ensure that the teachers in training understand the interrelationships of the
several branches of science. %

Opportunities should be given whenever possible for developing the initiativeé
of the prospective science teachers by perritting them to participate actively in l
the preparation and presentation of assignments and performing demonstratioms for
their own groups.

In thesc science subject-matter training programs instruction should be giveni
on the sources of information science teachers may turn to in order to keep up
with recent developments in the various science fields. They should learn of the %
benefit they ray derive from supporting and participating in professional science
and science teaching organizations.23:2h Too often science teachers become apa-
thetic to the professional side of teaching and this attitude is one factor which 5

stands in the way of recognition by the public of teaching as an important

20See Table XXI, page Tu. %

21See Table XXVIII, pages 91 and 92.
22300 Table XXXII, pages 10l and 105.

2356 Table XXIV, page 80.

2hSee Table IV, page 26.




137

profession. The teacher training schools have an obligation to do more in foster-

ing pride in those who elect to become members of the important and difficult

profession of teaching.

Student Teaching. Teacher training institutions should make every effart to
select high schools 'of various sizes which are doing a gébd job of science teach- ;
ing and to develop plans with the administrators and science teachers of these
schools for an effective program of supervised student teaching.25,2b:27 Such a
program would doubtless require that the teachers of such schools receive some
remuneration from the teacher training schools for their work with the prospectiveg
teachers. In the student teaching experience the prospective teachers should be |
Epermitted to teach not only their major but also their minor subject as well.

This student teaching experience should include planning and presenting units of
study, planning and using demonstrations, selecting and usihg visual and audio
aids, operating machines for showing film strips and movies, planning and conduct-é
ing field trips, planning and supervising science projects, devising and using |
| instruments for measuring student progress, supervising laboratory work, checking é
student papers, caring for equipment amd supplies, preparing solutions for science%
work, and, in general, participating in all the activities comaonly required of a é

science teacher in the operation of a school.28’29’30 This period of practice é

teaching should be at least one semester in length and should involve no less than§

25See Table XXIX, page 97.

26566 Table XXX, page 98.

27See Table IX, page Ll.

28See Table XXIII, page 78. 3

2
9See Table XXIV, page 80.

3OSee Table iX, page Ll.
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two and perhaps no more than four hours of class responsibility per day. During
this internship the student teachers should be given opportunity to becone
acquainted with the duties of the attendance officer of the school and with the
counseling program and the duties of the faculty members who participate in it.
They should attend faculty meetings, participate in any curriculum studies that
may be in progress, and attend meetings of school clubs, assemblies, drama produc—g
tions, musicals, and athletic contests. The student teachers shoulid be given fullé
opportunity to secure a good idea of the over-all operation and organization of i
the school, and the philosophy of the school staff toward education on the secon-
dary level.31’32 During this period of internship the student teachers should
have opportunity for frequent contacts with the supervising teacher from their
teacher training schools. The purpose of these contacts should be for resolving
any problems that they may have of applying their training to the actual job of
teaching. The student teaching experience should give them opportunity to work
with all types of students:33:3h excelient students, average students, slow stu-
dents, problem students, student leaders, in fact as wide a cross section as can
be offered. An opportunity to associate with teachers of other subject-matter
fields in order to gain an insight into their responsibilities in the total schoolé
program would be beneficial. In fact this internship should be as comparable to |
the job of full-time teaching as it is possible to make it.

Training About Boys and Girls. Successful science teachers soon find that

their primary job on the secondary level is teaching and guiding boys and girls

in such a manner that they may achieve to the fullest the objectives of education

31see Table XXVi, page 84.
32See Table XXVII, page 87.

33See Table XVI, page 80.

3lsee Table VI, page 31.
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set up by the school. The beginning science teachers who cooperated in this study
expressed a need of learning much about the nature of boys and girls in their
teacher training program.35’36 Training in the understanding of boys and girls
should be studied from as concrete a situation as possible. There is a danger
that prospective teachers will become immune to sound theories unless they see
them exemplified in actual practice. Training in psychological and educational
theory has too often dealt largely in abstractions.

Prospective teachers need to study the corplete growth of children.37’36
They need to know as nuch as possible about how children develop physically, emo-
tionally, intellectually, and as members of socizl groups. They need to under-
stand, as fully as possible, the characteristics of adolescents of secondary
school age and the problems these students are likely to encounter. The nature
of individual differences; the range of abilities commonly encountered in the
ﬂgigssroom; and how to work effectively with both slow and exéeptional students
should be studied by all science teachers.39’ho’h1

Science teachers are in an enviable position to contribute to the attainment
of intellectual honesty, suspended judgment until the facts are known, disbelief

in superstitions, and of unprejudiced attitudes in young people. They can also

35See Table XXXI, page 1l00.

36See Table VI, page 31.

3Tsee Table XXXII, pages 104 and 105.

385ee Table VI, page 31.

' 395¢e Table XXAI, page 100.

hOSeeﬁz?ble XXVI, page 84.

hlSee Table VI, page 31l.
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help young people to improve their skills in identifying and attacking probleﬁs
through rational and critical means. But these attitudes and skills require
effective teaching techniques if they are to be developed in young people. The
training institutions should help teachers in training to develop such techniques.

The complexity of American society demands a sound guidance and counseling
service in the schools for boys and girls.h2:“3 The philosophy of many school
staffs holds that guidance is one of the responsibilities of all teachers. Stu-
dents will often look to teachers for guidance and counseling in many ways and if
the beginning science teachers are to perform these duties effectively, training
in this area is a necessity. It may be added that the services of guidance and
counseling on the secondary level are not the only ones that need study and
improvement. The same can be said in regard to the guidance and counseling of
prospective science teachers on the college level. These services need serious
attention and planned improvement.

Beginnins science teachers need to becorme acquainted with the use and inter-
pretation of various diagnostic instruments used in the secondary schools.}"‘l"”l"‘5
Understanding the use of and interpreting the results from such:ipitruments as
interest inventories, social adjustment scales, and tests of.mechanical aptitude,
mathematical aptitude, and sgience aptitude nay go a long way in helping science
teachers understand more fully the boys and girls under their direction and thus

make it possible for them to plan more effectively how to meet student needs.

thee Table XXVI, page 8L.
uBSee Table VI, page 31.
hhSee Table XXVII, page 82.

hSSee Table VII, page 33.
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Related to diagnosis is the area of remedial work.hb Beginnin; science
teachers need’to become acquainted with methods of helping students who show
deficiencies in reading, mathematics, and in ability to express themselves. It
probably is the hope of every high school teacher that he will not have to be
concerned with such disabilities. The facts, however, require that every teacher é
provide continuing help in the imprcvement of these basic skills. Science teach- 2
ers must know how to diagnose deficiencies and help students overcome those that
are remediable. The range of abilities of students in the secondary school have
become wide and the needs for the students who show deficiencies are as important ?
as the needs of students who show proficiencies.

The teacher training institutions need to be concerned about the development 2
of the teacher as a person.“7’h8’h9 Success of teachers in working with students,é
faculty members, and members of the community depends to a large degree upon their%
personality. This area is of utmost importance when so many citizens live and |
work at such a fast tempo. The numerous tensions and pressures that they encoun-
%ter go a long way to impair efficiency and the better adjusted the beginning
science teachers may be the better they may cope with their own problems and the
problems of others.

It is recormended that training in this broad area of psychology should %
embrace work in the following:

General Psychology

Psychology as Applied to Education (Learning Theory)

hbSee Table XXVI, page 8L.
L7

See Table XXVII, page 87.
h8See Table XXXII, pages 104 and 105.

thee Table VII, page 33.
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Psychology as Applied to Adolescents

Psychology of Personality and Social Adjusiment

Interpretation and Use of Diagnostic Instruments in -School Programs

Remedial Problems in the Secondary School

Guidance and Counseling on the Secondary Level

If all of the above areas were organized into as many three semester hour

courses this would add 21 hours to the 60 hours in science aiready recommended:
a total of 8l semester hours to this point. It is doubtless possible to combine _
the work in some of these areas into a single course. The writer sees possibility%
of this in the areas of Interpretation and Use of Diagnostic Instruments in Schoolg
Programs and Remedial Problems in the Secondary School. This would reduce the
number of semester hours of work required in psychology from 21 to 18.

Other Courses in Education. The prospective science teachers should have

training in the organization of the secondary school,50’51 the place of science
teachers in this organization, the contributions they will be expected to make to é
the successful operation of the school, the management and organization of the
classroom, ways and means to maintain an orderly yet uninhibited atmosphere for .
free expression and learning in the classroom, and the importance and necessity of%
learning how to work with other teachers in arriving at solutions to problems |
within the school. This course may well develop the place and the function of the%
secondary school in Anerican society.

A trend toward increased activity in curriculum development in Illinois high

schools points toward a definite training need. Of the 119 science teachers

reporting in this study, only 30 (about 25 per cent) had training in the field of

50See Table XXIII, page 78.

51See Table VII, page 33.
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curriculum. It is the belief of the writer that a study of the curriculum of the
secondary school and the place of science in it is a pressing need in the educa-
tion of the science teacher. Only one branch of science teaching, chemistry, is |
represented on the State &Gteering Committee of the Iilinois Curriculum rrogram.
The physics, biology and general science teachers of the state have no organiza-
tion that represents them in the state and it is the author's belief that an
overwhelning majority of the science teachers are unaware of the full import of
the Illinois Curriculum Program. It is quite likely that lack of training in
curriculum underlies the lack both of interest and participation in state programsé
of curriculum development. Should we grant that the majority are aware of the '
importance of the state programs they necessarily have to start from scratech in
their study of curriculum problems. Such a study can be expedited and a better
understanding between science teaéhers and other teachers of the school can be
facilitated when the science teachers are acquainted with problems of the cur-
riculum and the place of science in it. Furthermore the study of the curriculum
is a continuous process in a dynamic school. Therefore a course in the funda-
mentals of curriculum developmentsz’53 may well be a need in the training of
beginning science teachers.

The beginning science teachers need a course in the teaching of science

before they enter upon their venture of student teaching.Su’55’56’57’58’59’°o

5ZSee Table XVII, page 87. |
53See Table VII, page 33.
ShSee Table XXIII, page 78.
SSSee Table XXIV, page 80.
56See Table XXV, page 82.
57See Table XXVI, page 8L. |
58See Table XVII, page 87.

59See Table III, page 2h.
605¢e Table IV, page 26.
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This course should be taught by an instructor who has had thorough training in
both the fields of science and education and stands in good repute with the ataffs
of both departments. This course will necessarily draw upon the acquired knowl-
edze in science, education, humanities, and other fields studied by the prospec-
tive teachers. In this course all aspects of science teaching--teaching tech-
niques, lesson plamming, laboratory work, measurement of student orogress, use of
audio and visual aids, care of equipment and supplies, and the purposes of science;
teachin~ on the secondary level--may well be studied.

The begimning science teachers should become fully acquainted with the

research on effective college preparation and with the techniques of teaching that?

'prepare boys and girls of ability so that they may qualify for higher education

and succeed in college.bl This may well be a part of this course in the teaching

of science.

These three areas of education may conceivably be covered in courses of three§
semester hours each. This would add another nine semester hours to the training
program, making a total of 87 sensster hours of training.

——— e . e

Communication 5kills and the Humanities. Throughout the training progranm of ?

prosoective science teachers attention should be given to the improvement of com- %
munication skills.bz Instructors should make concerted efforts to give their
students every opportunity to plan and write out various assignments in courses.
Probably more important in some cases will be opportunities that can be made g
available to the prospective teachers to prepare a body of material and present it%
to their fellow students. Prospective teachers need many opportunities to appear é

before groups of people and to think while on their feet in order to feel at ease

6111 1inois econdary Schools Curriculum Program, New College Admission HRequire-
ments Recommended, Bulletin lio. 9, Office of the ouperintendent of Publlc Instruc-
tion, Springfield, Illinois, September, 13950.

6zoee Table VII, page 33. ;
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in the classroom. The fequirement of a course in composition and one in speech-
may be desirable-—certainly for those who show deficiencies in these skills.

The increased expansion of the services of the school into commnity activi- é
ties brings teachers more often into contact with the adults of the community.
In many cases, especially in small communities, the school becomes a major focus
of social and civic activity. The individual teacher has responsibilities here.
Hore important than this is the fact that the teacher is first a citizen and
should exemplify good citizenship in his personal life. The program of science
teacher training should provide the basic education necessary to fit teachers for ?
their social and civic responsibilities.®320%s05 The maturity with which the
beginning science teachers assume such responsibilities will depend, of course,
not so much on the nmumber of courses taken in the field of social studies as in
quality of the courses offered. The writer does not presume to suggest what such é
courses should be. But it seems clear that every teacher should have a basic
grounding in history, economics, sociology, and anthropology. It is sugsested
that course planning in the division of humanities be a cooperative venture with
representatives from the departments of science and education. It is hoped that
such cooperative planning will enable future beginning teachers to achieve a rmch %
better understanding of our present technological society and the relationship of E
science to it than our present teachers have probably developed.

The proposed courses in composition and speech may well be three semester
hours in length each. It is believed that two courses of three semester hours

each in the social studies could produce significant results in the development

63gee Table XXV, page 82.
lsee Table XXVII, page 87.

55ee Table VII, page 33.
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i of the understandings considered as minirmm essentials in the training of science

teachers. Tliese courses would add twelve more semester hours to the recommended
training program of the prospective science teachers and would raise the total to |

99 semester hours.

Other Courses in the Training Programn. The courses that the prospective

science teachers will take in mathematics will be dictated by the courses selectedé
in science. A science teacher majoring in piological science will not need as
much matheratics as one majoring in physical science. It is conceivable that

from six to nine semester hours of mathematics may be required as prerequisites

for the science courses. The number of senester hours required will depend on

! the proficiency attained by the prospective science teachers in their high school

mathenatics. Assuring six hours as a minirum in mathematics, the recommended pro—é
gran for science teachers would be raised to 10, hours.

On the basis of an average of sixteen semester hours of training per semesteré
the prospective science teachers can amass a total of 128 semester hours in four |
years of work. Student teaching would require a minimum of 5 semester hours
credit. This would leave only 18 semester hours for elective courses during the
four-year program. In order for a prospective science teacher to take the pro-
posed prograa and to take work in other areas including those required by the
colleges for graduation, he may find it necessary te attend summer sessions or to
continue work beyond the fourth year. The first semester of a fifth year of %
training might be designed as an internship semester for student teaching. The !
second senester could then be devoted to work toward a Master's degree or to
additional elective courses.

A sumary outline of the foregoing recommended program in science teacher

training is as follows:

L e TR Lo RS

Jrve—




Departnment of Study Minimam Semester Hours
of Training

Science 60-64
Education 27
Student Teaching (or Internship) 5-10
Humanities 12
lathematics 6- 9
Total 110-122 E

Teacher training has too often been of secondary importance in institutions
that prepare young people for teaching. The teacher training institutions have
an obligation to plan and coordinate their instructional programs for the prepara-é
tion of competent teachers. The upgrading of the educational profession will not
|
be accomplished by turning out poorly trained and incospetent science teachers. |
The nunmerous deficiencies revealed in the training of many science teachers in
this study camnot help but become a concern of those teacher training institutionsé

'which are interested in giving the high schools of Illinois more competent scienceé

teachers.

4
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COLLEGE OF EDUCATION

UNIVERSITY O F fLLINOI S URBANA, ILLINOIS

May 16, 1950

Dear Fellow Teacher:

This letter and the accompanying confidential inquiry form
is being Sent to a selected group of science teachers throughout
the state. It is being sent at this time of the year in order to
get information from those teachers who have completed one, two,

or three years of teaching which required the teaching of one or
more courses of science.

The information will be used by the Follow-Up Division of
the University Council on Teacher Education.

Your part of the study will be to check the enclosed inventory
which has several questions about what you have to do on the job
and what your opinion is about your school and your training. Your
replies will provide necessary information for improving the
pre-service training of science teachers throughout the state.

Since the information for this study can only be obtained

from teachers such as yourself, it is imperative that we solicit
your help.

Ve value your frank, honest, and prompt response and in no
way do we ask you to reveal your identity.

We will appreciate your filling out and returning your
blank in the enclosed self-addressed envelope as soon as possible.

Very sincerely yours,

57,2/ 1 7 ; .
Vilped & ffadsng

Willard B. Spalding

Dean, College of Education
Executive Officer, Council
on Teacher Education

’ ! :

BEncl. - : r.




FOLLOW-UP DIVISION
UNIVERSITY COUNCIL ON TEACHER EDUCATION
COLLEGE OF EDUCATION

Problems and Questions Concerning
Teachers New in the Field of High School Science Teaching

15/

One of the important factors in learning how we may improve the pre-service training of science teachers is to find out

what the new teacher has to do on the job.

Since you are one who fits this description you can be of special help to us and we sincerely solicit your cooperation.
Please answer each question as accurately as you can and return the completed questionnaire in the self-addressed stamped

envelope which is enclosed.
In no case do we wish to gain your identity so please do not sign your name.
Information about your school
Number of students

enrolled in your

school lessothan 100-249 250-499 250-999 1000 and over
100
Information about your training and experience
Undergraduate Undergraduate No. of hrs. Undergraduate No. of hrs. Total
training taken at major or credits minor or credits no. of
in major in minor hrs. or
credits
in science

The hours of credits listed above are semester hours, quarter hours (Underline the appropriate one).

Graduate training Major Minor Hrs .or credits in Degree(s)
taken at science received
College or Univ.
The hours of credits listed above are semester hours, quarter hours (Underline the appropriate one)
Number of years of teaching experience including this year 1 2 3
Please indicate the approximate number of college hours or credits that yau have earned in the following fields:
——  Physics Chemistry —— Practice teaching —Zoology
— . Astronomy Geology — . Botany —— Meterology
—  Fcology —  Bacteriology . Biology
— . Agriculture o _Home Economics — Physiology Science survey
— Mathematics — . Curriculum ——— Engineering Tests and
Theories and : — Ed. Psych. measurements
methods of Total hours or credits in
teaching the field of education

Information About What You Have Done on the Job and in the Community Since Beginning Your Tea&iﬁhg.

How to fill out.

Below are listed several duties that are often required of teachers that teach science. It is doubtful if any one
teacher is required to do all of them. However, we wish for you to examine each one carefully and place a
check (x) mark in the column or columns that most nearly fits your situation. It is possible that you may wish to
check some of these duties in more than one of the columns that is provided for your appraisal.

Place a check (x) mark in the columns that most
nearly describe your situation.

I have done the
following

I have training I have insufficient
to do the follow- training to do the
ing. following

1. Teach Chemistry

2. Teach Biology

3. Teach General Science

4. Teach Physics

5. Teach other sciences. Please specify which ones.

6. Teach subjects other than sciences.
Please specify which ones.




10.

11.
12
13.
14,

15.
17.

18.

19.

20.
21.

22.
23.

24.

25.
26.
27.
28.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Teach a survey course in science.
Teach an integrated program of science.

Plan science as a part of a core or common learnings program
of the school.

Teach science so that students have a better understanding of
present day technological society.

Teach students to generalize from a certain body of science content.
Teach students to apply scientific principles in new situations.
Plan the science instruction to meet the needs of your students.

Teach students how science can be applied to the conservation of
natural and human resourses.

Teach the history of the particular science you are teaching.

Plan the science teaching so as to combat propaganda and com-
mercial advertising.

Plan the science work, where possible, to contribute to the con-
sumer knowledge of the student.

Teach students how the science you are teaching contributes to
the health of the individual and to the community.

Sponsor a science club.
Emphasize where you can that certain leisure time activities re-

quire a knowledge of the science you are teaching.
Supervise and help students plan projects in science.

Prepare students for competitive exhibits such as Junior Academy
of Science.

Tutor science students for special and competitive examinations
(College Boards, Westinghouse, ete.)

Plan field trips for science classes.

Check on the value derived by science students from a field trip.
Use the resourses of the community in your science teaching.
Select and use audio and visual aids for science teaching. -
Use apparatus for demonstrations which you have not used before.
Plan units of work in the science you are teaching.

Construct tests to measure the progress of your science si_;udents.
Evaluate the progress of your students in science.

Plan laboratory experiments for the science that you teach.
Prepare for an annual seience fair in your community.

Repair scientific equipment.

Render first aid to students in your science classes.

Select text books, laboratory manuals, workbooks, or other teach-
ing materials.

Estimate the amount of scientific equipment and material needed
for the coming year.

40| Specify accurately and order the scientific equipment and materials

41.

42,

43.

44.
45.

for your science course.

Store properly the scientific equipment and materials of your
science course when these are not in use.

Take inventories of the scientific equipment and materials in
your department. )

Provide for individual differences of students in your science
classes.

Handle some unusual discipline cases.

Teach students how to make the best use of thehpx;ary facilities
of your school for the science course you are teaching. o

||




46.

41.
48.
49.

50.
51.
52.
53.
54.
55.

56.

51.
58.

59.
60.
61.

62.
63.
64.
65.
66.
617.
68.

69.
70.

Teach remedial work in mathematics and (or) reading so that the
students can be more successful in your course.

Make out case studies of some of your students.

Counsel boys and girls who are in your science classes.

Help the students that you teach understand their abilities so that
they are willing to accept themselves.

Teach proper boy and girl relationships.
Teach sex education.

Direct activities of home room or group of advisees.

Till out various forms and records for the school office.

Work with other teachers in solving problems of the school.

Work with other teachers in planning various activities of the
school program other than curricular ones.

Work with other teachers in your school in the study of your
curriculum and possible revision of it.

Administer or help supervise the giving of standardized tests.

Interpret various diagnostic instruments that your school uses.
(1.Q. tests, aptitude tests, interest tests, etc.)

Prepare for an open house at your school.

Take part in the social activities of the school.

Wﬁrklwith the young people’s group in the community outside of
school.

Serve on civic committees in your community.

Plan school parties.

Chaperon school parties.

Sponsor school clubs other than science clubs.

Take part in social activities of the community.

Plan a science assembly program.

Participate in professional organizations such as LE.A,, N.E.A. and
science teacher organizations.

Keep up with the recent developments in the field of science.

Have had to answer many perplexing questions of students.

List any others not included in the above list.

What Is Your Opinion About the Professional Education of Teachers in Science?

1

) Essential in the
Check in one column teacher training

program.
In terms of your experience to what extent should attention be
given in the study of boys and girls in relation to:

(a) The problems boys and girls are facing or will have to face
as they mature?

Important but can Should be left out
be learned on the to give time for

job.

other training.

(b) The personal characteristics (understandings, attitudes,
skills, etc) they will need if these problems are to be
met adequately?

(c) The interests and needs of boys and girls at different
grade levels?

(d) The nature of individual differences?




10.

11,

12,

(e) The problem of motivation and the methodologies suitabie
in achieving the goals of modern education?

In terms of your experience to what extent should attention be

given to the analysis of community problems?

In terms of your experience to what extent should attention be
given to teacher observation of competent teachers at work?

Rank the following methods of directed student teaching by placing a (1) by
the method you consider the best, (2) by the method you consider the next
best, and a (3) by the method you consider the least effective.

(a) Under special training teachers in training schols

(b) In an ordinary teaching situation in public schools under the direction
of an expert teacher

(¢) In an experimental school where recent theories of education are
applied in concrete situations.

Was your student teaching program designed:
(a) To permit you to carry a complete teaching load?
(b) So that your students were average or above in ability?

(¢) So that you were recognized by the students as an inferior substitute
whom they must endure for a certain number of class periods?

Check (x) in one column Yes

Do you feel that a student teaching program would give better
preparation for teaching:

(a) If it permitted the student teacher to carry a complete
teaching load?

Rank

Answer yes or no

(b) If the students that the student teacher teaches range from
low to high ability so that problems of adjustment will be
more numerous and apparent?

(c) If the student teachers were permitted to take over full
responsibility as a regular with little or no supervision?

In general did you find that there was agreement in the education-
al points of view presented in the subject matter courses in
sci!encle and the education courses offered in your teacher training
school?

Did your teacher training institution give enough work in applying
educational theory in concrete situations so that you have a work-
ing knowledge of it?

Ii; general, should teachers be given training in conducting in-
teresting and worthwhile science courses with little or no pur-
chased science equipment?

In general, do you think there should be an increased emphasis
on evaluation of the outcomes of science instruction not only in
terms of factual knowledge, but also in terms of understandings,
attitudes, and appreciations.

In general, do you think that teachers should be given more
training in demonstration before science classes and in using dif-
ferent types of visual aids?

Do you think that teachers should be required to go through a
period of actual teaching (interneship) before degrees are granted
by teacher training institutions?

What Is Your Opinion About the SubjectMaiter Preparation of Science Teachers?

(x) Check in one column Yes

In terms of your personal experience in teaching do you think the
areas of specialization in science for a teacher should be broadened
so that the teacher may specialize:

Uncertain No
XRRGNR No
Uncertain

(a) In physical science rather than physics, chemistry,
geology, etc.?

(b) In biological science rather than botany, zoology, physio-
logy ,etc.?




10.

What Is Your Opinion of The Training of a Science

(¢) In science rather than the various branches such as
chemistry, botany, physics, zoology, biology, physical
science, etc.?

In terms of your experience, was your training in science too
broad, i.e. ,would you be better prepared to do your job if you
had specialized in one branch of science such as chemistry, botany,
zoology, etc.?

In terms of your experience, were the science courses that you
took on the college level broad enough in scope, i.e, did they
“tje-in” with other courses of science, and with the non-science
branches of knowledge?

In terms of your experience, should the subject matter areas give
more attention to the effects of scientific achievements on society?

The curriculum of the present science fields was constructed
largely as background foundation for the professions of engineer-
ing, medicine, and research in special fields. In terms of your ex-
perience, should the needs of teachers have recognition equal to
that now awarded the other professional groups in the construction
of future science curricula on the college level?

In terms of your experience do you think the subject-matter
courses taken by prospective teachers should give concrete ex-
emplification of the theories and philosophies of science education?

Should the converse of the above question obtain? That is, should
the courses in the subject matter be kept distinct and apart from
the educational theories and philosophies?

In terms of your experience, should more attention be given to
“out of school” experiences, such as field trips, and less emphasis
be placed on technical laboratory experiences?

Do your experiences support the opinion that the following values
result from the present methods of specialization in teacher
education in science:

(ai Development of lifelong interests or hobbies?

(b) Knowledge of the inter-relatedness of the sciences?
(¢) Practice in interpreting propaganda?

(d) Practice in use of scientific method in research?

(e) Discipline, such as habits of accuracy, open-mindedness,
inquisitiveness, etc.?

(f) Understanding the manner in which things are found out,
such as scientific method, including conditions that must
be fulfilled before a conclusion is substantiated, bases of
scientific authority, meaning of theory and fact?

Understanding the manner in which things are found out, such
as scientific method, ing:luding conditions that must be ful-

filled before a conclusion is substantiated, bases of scien-
tific authority, meaning of theory ond fact?

In the space below, make any comment that you wish concerning
the adequacies or inadequacies of the present day subject matter
education of teachers in science.

Do Not Pull Any Punches.

Society?

1.

Check (x) in one column

In looking back on your education for preparing to teach and ap-
praising it in terms of your experience to date, to what extent
should emphasis be placed on study and research related to:

Teacher For Competent Participation in the Life of a Democrat’

Essential in the Important but can Should be left o1
teacher training bﬁ learned on to give time fo1

other training



(a) The growth and development of the human being from
prenatal stages to maturity?

(b) Matters concerning sex adjustments, problems of sex re-
lationships, marriage, physiology of sex, and emotional
orientation in matters of sex?

(¢) Matters relating to food requirements and the study of
the metabolic changes in man?

(d) Public health, public health agencies, communicable di.
seases, (including venereal), their extent, ways of trans-
mission, and methods of control?

(e) Mental health, analysis of factors contributing to mental
disorders, and development of mental hygiene? -

(f) Propaganda analysis, whether the propaganda be that of
commercial advertising, of pressure groups ,or even of
formalized education?

(8) Development of a coherent picture of the world and the
ability to adjust the conflicts in thinking that have arisen
from scientific interpretation of the nature of the world;
for example, concepts of time, space, evolution, earth’s

position among living things?

(h) Conservation and the use of natural resources including
forests, soil, minerals, water, and others?

(i) Practice in using the scientific method in solving or in
dealing with practical problems and questions such as
problems of consumer action, transportation, government
control of resourses, etc.?

(i) Effects of science in the development of modern in-
dustrial power age, and science’s responsibility in securing
md_lvtld‘l,xal and economic adjustment in such a dynamic
society?

(k) Development of such principles of ethics as are consistent
with the findings of science and are workable in modern
technological society?

() Research itself, and the understanding of the conditions
that must be fulfilled before generalization may be made?

(m) Science in controversial issues such as political platforms,
labor questions, and government control of resources? U —

(n) The nature of man, his behavior and his various cultures?

(0) Development of how knowledge of scientific facts and
principles has contributed to more intelligent consumption
of goods and services?

3. In terms of your expérience were there “blind spots” in your science training? please list those areas which you feel are

receiving little or no attention in the sclence curricula and which should be included because of their value in (your)
personal and social life.

Nhat Is Your Opinion About Your School, the Science Course You Teach, and Your Success?
Check (x) one or more
t. In your present position do you feel your science teaching is mainly directed:
(a) To prepare students for college?

—_—

(b) To prepare students for jobs in your community that require science
training? —_—

(c) 'f_o g‘i’ve students an undrestanding of science and how it effects our
ives? _

(d) To devglop_ in your students the ability to reason scientifically, to
hold scientitic attitudes in matters outside the science field itself and
to develop habits of accuracy ,openmindedness, inquisitiveness, ete.?



(Answer Yes or No

2. In your present teaching position do you feel that you have sufficient training
and information to meet fully:

(a) The demands of your community in your science teaching?
(b) The demands of your community for community participation?

(c) The demands of your department in relation fo other departments
of your school?

(d) The demands of managing your class work?

(e) The demands of fulfilling the purposes of instruction and of using
various methods of teaching?

3. How do you appraise the curriculm of your school?

Very good Good— Adequate. Needs revision

4. Do you feel that you have adequate traming to serve on and contribute to a
curriculm revision committee or work with other teachers in setting up a

common learnings program in your school in which science would play an im-
portant part? (Answer YES or NO)

Do you favor such a program as stated above? (Yes or No)
5. In terms of your teaching experience do you feel you have been and are being:

very successful moderately successful__
uncertain of sueccess—______, in your science training?

(check one)
., not very successful _______, not at all successful ...

6. Do you experience any deficiencies in training?

If so, what have you needed to be more successful in teaching science?

Yes Uncertain No

7. Do you have sufficient time to prepare for your teaching?

Are you able to use the teaching methods which you believe to

be effective?
9. Does your present position offer favorable prospects for pro-

fessional advancement?

»

10. Are teachers treated by local people as members of the community?

11. Are you given sufficient voice about school plans and policies that
relate to your own work?

12. In your school system do promotions go to staff members who
d serve them?

Please return this inquiry io 201 Gregory Hall, University of Illinois. Urbana, Illinois.




COLLEGE OF EDUCATION

UNITVERSITY

o

F

ILLINOIS

URB ANA, ILLINOIS

January 20, 1951

Dear Administrator:

This lelter and the accompanying inquiry form is being
sent to you in order to soliciv your help in making a study
of what training tie secorndary scnool administrators want
their beginaing science teachers to havee

The information will be used by the Follow-Up-Division
of the University Ccuncil on Teacher Educatione

Your part of the study will be to judge and check the
enclcsed irventory which has a reascnebly inclusive list
of the possibla cornetencies of the beginning scisnce
teacher, lcur reyines w.ll provide necessary information
for improvirg thz2 ;re~sexvice itraining of sciesnce tzachers
throvgrout tie slase,

Since thic irTormation can best be obtained from
admiristratis svun as yourself, it is imperative that we
solicit your nelip,

We valva your frank, honest, and prompt response and
cepend on it for maxing Wis sivudys

We will appreciate your filling out and returning this
inquiry form in the enclosad self-addressed envelcpe as soon
as possible,

Very sincerely yours,

0!, g 7, /,/ 4 ;-"'/..-",‘
o J \/

Willard E. Spalding
Deen,; Colle2z of Education
Executive Officer, Council
on Teacher Educatione

Enclosure

IS 2



FOLLOW-UP DIVISION
UNIVERSITY COUNCIL ON TEACHER EDUCATION
COLLEGE OF EDUCATION

What Do You Want
In The Training Of Science Teachers For Illinois High Schools?

A. Purpose

The central purpose of this study is to find out what training (competencies) the school administrators of Illinois want
their beginning teachers of science to have. -

This inventory has been prepared for purposes of soliciting the views of Illinois school adminstrators in this regard. It
is being sent to the secondary school administrators in the state.

B. Request

In the main body of this inventory you will find a reasonably inclusive list of the possible competencies of the beginning
science teacher. You are asked to judge and check the statements of competencies in accordance with the directions given
below. It may be well to keep in mind while you are making your judgments that there isn’t time for everything to be
done in . the pre-service training of a high school science teacher in the time allotted at present and some training must be
of the inservice nature.

Even though only a few minutes of your time are needed to express your views, we regard your opinions as of much

sfsignificance. A reply at your early convenience will be very much appreciated. A stamped return envelope is enclosed
Or your use.

C. Directions
Judge and check each competency according to this plan:
1. If the competency is one that is highly desirable, i.e,, one of the minimum essentials, and should be included in the
training program check column 2.

2. If the competency is important, but not a minimum essential, and should be included in the training program if at all
possible check column 3.

3. If the competency is not important and can be left out of the training program check column 4.

Column 1 Col. 2 Col. 3 Col. 4

. Minimum Important May Be
I. Classroom Techniques Essential Include Left
If Possible Out

A teacher trained in:
a) Classroom manégement and organization
b) Planning units of work in his teaching field
c) A wide range of teaching techniques

d) Selecting audio and visual aids for his science classes
and in operating the necessary machines to use them

e) How to plan and conduct field trips

f) Planning and performing demonstrations for science
classes

g) In construction of various kinds of tests for measuring
the progress of students

h) In directing students in how to use the library and
resources of the school and community in science
teaching

i) In aiding students to select and work out various science
projects in connection with the science work

List other competencies you may wish to include
»
k)

II. Professional Responsibilities
A teacher trained:

a) In proper care and storage of scientific materials and
equipment : e

b) In repairing equipment and constructing simple
apparatus for classroom use




III.

IV.

Colunin 1

¢) In selecting, and specifying accurately, the science
materials and equipment that are needed for the course
he is teaching

d) In using and explaining some of the moré complex
apparatus found in the science equipment (Geiger
counter, pH meter, oscilloscope, etc.)

e) In how to keep in touch with and where to find the
most recent developments in the field of science

f) So as to know the value of various professional
organizations of his profession and the benefits that may
be derived from affiliating with them

List other competencies you may wish to include

-4)
h)

Application of Science To General Education
A teacher trained:

So that he can point out to students the effect of
science and technological development on present
day society

~—

a

b) In the scientific application of science to the conser-
vation of natural resources

¢) In planning the gcience instruction to meet the real
life needs of the pupils in your high school

d) In teaching the contribution and effective use of his
branch of science to personal and public health

e) In how science can contribute to the solution of some
consumer problems

f) In how a knowledge of science can contribute to
leisure time activities

g) In the problems of marriage and family relations

h) So as to understand that the nature of science is a
method of critical inquiry

i) In how to use the facilities of the community as a
resource for teaching science

List other competencies you may wish to include
b))
k)

Understanding Boys And Girls
A teacher trained:

a) In the physical and mental development of boys and
girls of adolescent age

b) In planning and providing for individual differences
of students in the science classroom

c¢) So that he knows the physical. mental, and social
. characteristics that effect the progress of all learners

d) In the techniques of counseling boys and girls of
high school age

e) In psychometric techniques so as to be able to make
case studies of certain students

f) In sociometric techniques so as to be able to under-
stand peer relationships that exist in his classes

Col. 2
Minimum
Essential

Col. 3
Important
Include
1f Possible

]
T

Col. 4
May Be
Left
Out

l

l



V.

Column 1

g) So as to know the interests and needs of boys and
girls at different grade levels

h) In matters concerning sex adjustments of adolescents
p?ysxology of sex, and emotional orientation in matters
of sex

i) So as to know how to develop student study techniques
in science

List other competencies you may wish to include
»
k)

Other Aspects Of Professional Training
A teacher trained:

a) So as to be competent in using skills of communicating
ideas (reading, writing, and spelling)

b) So that he knows where to find and how to interpret
research in the fields of education and science teaching

¢) So that he can interpret the edﬁcational statistics in
educational literature

d) In how to interpret various diagnostic instruments that
the school may employ (1.Q. :tests, aptitude tests,
interest tests) '

e) In the problems of the high school curriculum and the
place of science in it

) In effective ways to work with others in solving pro-
blems of the school

g) So as to know what his responsibilities are for partici-
pating in the social and civic life of the school
community

h) In the ethics of the teaching profession
i) So as to know the basic school laws of the state

j) In how to attack and work out problems both per-
sonal and of the school

k) So as to have developed a personal philosophy of
education and a consistent view of the function of
science teaching in the fulfillment of that philosophy

1) So as to have developed a coherent picture of the world
in order to help students adjust their conflicts in think-
ing that arise from the scientific interpretation of the
world; for example, concepts of time, space, evolution,
earth’s position in the universe, man’s position among
the living things, etc.

List other competencies you may wish to include
m)

n)

Col. 2
Minimum
Essential

Col. 3
Important
Include
If Possible

Col. 4
May Be
Left
Out




VI. Training In The Subject Matter Of Science
Directions
In Column 1 below a number of different patterns which might be utilized in preparing teachers in the subject

matter of science and in student teaching are listed. In Column 2 please rank each of these patterns in accordance
with the following code.

Code Number
1 Your first preference

2 Your second preference
3 Your third preference
4 Your fourth preference
5 Your fifth preference
Column 1 Column 2

(Enter code number here)
A. Pattern Of Preparation

A teacher with:

1. Intensive training in one field of science subject matter such as physics,
chemistry, etc,, and who has had little or no training in biology

2. Sufficient training in several science subject matter fields such as physics,
chemistry, biology, earth science, etc., so that he can teach more than one
of the sciences

3. Training spread in several science subject matter fields as in (2) and in
addition much training in one field of science as in (1)

4. Training in survey courses of science (physical and biological) followed by
specialization in a single field of science such as physics, chemistry, etc.

5. Training divided equally or nearly so in two broad fields of science such as
physical science and biological science

B. Pattern Of Student Teaching
A teacher trained:
1. Under special 'trainifng teachers in training schools

2. In an experimental set-up where the theories of modern education are
applied in concrete situations

3. In an ordinary teaching situation in the public schools under the direction
of an expert teacher

VII. Your comments, criticisms, additions, etc, are sincerely invited.

This inventory has been jildged and checked by

(Name)

(School)

(Title)
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VITA

The investigator was born on July 7, 1903, one mile fronm Oneida, in Knox
County, illinois. His early life was spent on the farm.

He received his elementary and secondary education in the public schools of
Oneida, Illinois, and was graduated from the high school in June, 1922. e
entered Knox College in the fall of 1924 and received his Bachelor of Science
degree in June, 1928. He was admitted to the Graduate School of the University
of Illinois in 1934 and earned his Haster of Science degree in February, 1937.

Since that time he has been engaged in study at the University of Iilinois at

various times.

He taught in the rural schools of Knox County between high school graduation |

and the time of entering Knox College. His first teaching assignment after col-
lege graduation was at Abingdon High School, Abingdon, Illinois, in the fall of
1928. He served as science teacher for two years, teaching botany, general sci-
ence, zoology, physiology, physiograghy and cormercial geography. In the fall

of 1930 he was hired by the Board of Education of the Decatur, Illinois, schools
to serve as a chemistry teacher. For the following thirteen years he taught
chemistry in Decatur Senior iligh School, where he served as Chairman of the Sci-
ence Department for four years (1939-1943) and as Assistant Principal of the high
school for one year (1942-1943). He was erployed by the Board of Education of
Lyons Township High School, LaGrange, Iltinois, as a chenmistry teacher in Septem-
ber, 1943, and has been serving in that capacity to the present time. lle has

also been serving as a counselor of boys at Lyons Township High School for the

past eight years.

He is a member of Kappa Delta Pi and rhi Delta Kappa.

- O s aa
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He has served as (1) a member of the iigh School Committee, Division of
Chemical Education, American Chemical Society, from 1940 to 1952, (2) finance
chairman, South Central Division of the Illinois Education Association, 1941-1942,
(3) a member of the Steering Comittee, Illinois Curriculum Program, since its
inception, representing the Illinois Association of Chemistry Teachers, (L) chair-
man of the Psychology and Education section of the Illinois State Acadery of
Science in 1951, and (5) chairman-elect of the Chemistry section of the Central
Association of Science and kiathematics for 1953.

Papers published by the investigator include (1) “Guidance in Physical

Science,” published in The Science Teacher, December and February, 1937, (2) "Pro-

gressive Education and Science Teaching," published in The science Teacher, April,

1938, and (3) "The Future of Chemistry as a Specialized Science in the High

School," published in abstract in Journal of Chemical Education, Harch, 1941.




