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CHAPTER I
INTRODUCTION

A. Statenent of the Problem

It is the purpose of this study to show how the Tield
of gecience has contributed to the General Hducation Pro-
gram which has been in the process of davelopment in Gulsa
for the past three years. Furthermore, it is hoped that
a discussion here of some of the techniques of method,
procedure, end evaluation uszed by the science teachers
in connection with this type of program will make this
study of interest and help to the reader.

B. History of the Program in Tulsa

The General Bducation Progfam, as it is at the pres-
ent time, is an oulgrowth of a plan of study and curricu-
lum development sponsored by.the Progressive Iducation
Assgociation and knoun as the Thirty-School Study. In this
study, thirty schools scatiered throughout the United Jtates
were selected, snd Tulsa felt proud to be one of this group.
The Progressive Zducation Agsociation set down no plan to
be followed, each school being lef't o dewelop the program
in its own way. The purpose of the plaa was o0 sacourage
new and bettser methods of instruetion, and the Progressive
Zducation Association promised aid to any plan which showed
promise of improving the educative process for boys and
girls. ©his plan has done much to encourage experimenta-

tion, and the Association has always been helpful in its



suggestions and eriticisms of any new program attempted.
As has been stated before, the Association advocates no
special program but supports any program which will help
the students reach their maximum efficiency.

Tulsa has made no rapid or radical changes in its
curriculum; the process has been gradual and carefully
thought out as it went along. During the first years of
the plan the program was that of enrichment, It was in
1933 that the plan got under way in Tulsa, although it had
been approved by the Commission on Secondary Schools as
early as 1930. It was decided that the program would be-
gin on the junior high level, and it was hoped that those
students who succeeded best in school might not only
finish all of the required work in their Jjunior and senior
high years, but might also be offered some junior college
work during these six years spent on the secondary level.
It was hoped by those in charge that these students might,
by the time they graduated from Tulsa Central High School,
not only have completed their six years of secondary edu-
cation, but might also have finished a full year of work
above that commonly required for college entrance.

The tentative proposal called for: care-
ful consideration of the abilities, aptitudes,
and interests of students; revision and enrich-
ment of the secondary program of studies; com-

pletion of the regular junior and senior high
school work in five or five and one-half years



by superior students thus providing for enrich-
ment during the eleventh and twelfth years in
school.l

A plan was worked out and submitted to the Progres-
sive Education Association in the spring of 1933. The
plan was accepted, and Cleveland, Horace Mann, Roosevelt,
and Wilson Junior High Schools were designated as centers
for the experiment. Certain criteria were formulated,
and great care was taken in the selection of the gifted
students who were to be placed in the experiment.

After the group had been selected, each
school was allowed to develop their own plan
of procedure. The administration suggested
that the teachers of the group feel free to
determine methods of instruection, curriculum
content, and emphasis without regard to tradi-
tional practice, traditional requirements, or
to existing agminiatrativa and supervisory
organization.

The prinecipals of the various schools made such
changes as were necessary to the successful operation of
the program. Schedules were changed, study programs were
formulated, and the experiment got under way in the fall
of 1933. Much could be said of the advantages and disad-
vantages of this phase of the program as it progressed.
Such a discussion, however, cannot be treated adequately

here.

Katherine Moran, A Preliminary Report on the Eight
Year Plan in Tulsa, May 295, 40, p. 1.

Report of the Eight Year Study of the Progressive
R, Ry g g o e R R g A

oma, December 22, 19



As the progran progressed there arose a feeling that
some kind of ceniraslized comnmittee was needed to act as
an advisory and coordinating body. This feeling gave rise
in 1936-37 to the formation of the Curriculum Steering
Comnittee. This comnittee was made up of representatives
of loeal bteachers and administrators without reference %0
departments or position. This committee had no power ex-
cept to advise and recommend policies. The second and
presgent phase of the progran began when this committee
recormended thoat a group of local teachers and adminis-
trators attend the Trogressive Hducation Workshop at
Bronxville, New York, during the summer of 1937. Since
that time Tulga has been represented in various Progres-
give Education ¥orkshops throughout the country each
summer, besides holding nany confersnces in Tulsa during
the school ternm with Progressive Iducation leaders in the
fields of both curriculum construetion and evaluation.

This second phase of the study is different in its
objectives, in that it tries to meet the needs of all
students in the school raither than a chosen few, and that
it endeavors to present those concepts that will enable
the student to meet his present problems as well as those
of the future. This progran 18 designed to meet the needd
of the non-college student as woll as those who will attend
schools of higher learning. It is a program which lends
itself well to the problem~solving method, and makes nuch

u8e of seacher-pupil planning and puplil participation ia



the form of discussion and aetivities of various kinds.
Before the workshop in Bronxville, the study was called
the Progressive Education Association Experiment, and the
groups of students in the experinent were known as the

. H. A. groups. O8ince that time the program has been
known as the Genersl Zducatlion Prograuw. This program was
introduced first in woodrow Wilson Junior Hizh Scheool in
the Tall of 1847. In 1836-39 other junior and senior high
schools introduced it into their programs until at the
present time it is inecluded, to sowe extent, in all of the
Junior and senior high schools of the city. Lome of the

schools nave introducsd it throughout the entire school,

(’)

while othere have introduced it into only one grade of the
school.

This program is by no nmeans a Utopia, but it is felt
that possibly, on the whole, 1t does meet the needs of
the studsnts better shan the old methed did. Only a
small part of the studente in our high scheols are in the
program now. Thig can probably be atiributed to two main
factors: fTirst, the tecachers have to be trained in the
neyw program, and second, that new courses have to be de-
veloped. The whole gitusiion as to the future of the
movenant in Tulsa may be sutmed up by the statenment of

i C. Foster, Assistant Superintendent in charge of
Secondary Schools, and priancipal of Tulsa Central High

School, when he says,



We have purposely moved slowly, and much
work is yet to be done before a recommendation
to the Board of Education will be made to place
the whole secondary program on the General Edu-
cation Plan. No such recommendation will be
made until the teachers approve it and we have
more objagtive evidence of its value over the
old plan.

The movement has gone forward in Tulsa during the past
three years and the present indications are that it is a
sound program and is worthy of continued development.

C. Statement of the Philosophy Behind the Program

The Tulsa Program is based upon the philosophy that
the school is engaged in the procesas of educating the
whole child, and that American Publie School education is
a social process designed to promote the fullest possible
development of the individual to a democratic way of liv-
ing. It has been said that "education is life." Life
then, is living, and living is meeting and solving the
problems that confront one.

The school, therefore, is the agent through
which society secks to develop in the individual
those understandings, ideals, attitudes, abili-
ties, and behavior necessary for happy, con-

structixe participation in democratic social
living.

It then becomes necessary that the student be taught how
to recognize and solve his immediate problems. It is

the duty of the teacher to encourage, aid, and direct the

-

Eli C. Foster, General Statement Concerning Tulsa
Secondary School Curriculum, Bulletin, April 9, EQIU.

4

Curriculum Bulletin, Tulsa Public Schools, Report
Number 11, ¢anuary I, 1937.




student in solving his problems in such a way that he will
be more adeguately orientated into the democratic society
of which he is a member.

D. FPurposes or Aims of the Progranm

Believing that "the purpose of the educational pro-
gram of the American Publie Schools is that of maintain-
ing, realizing, and improving the ideals of a democratic
order of society, implying the optimum development of the
individual together with the optimum development of so-
ciety, that is consistant with a democratic way of lire,"5
the Tulsa Public Schools have set up the following major
aims a8 a guide in its program:

A. The development of an objective attitude toward

self.

B. The development of effective habits of thinking.

C. The development of a social attitude toward the

interaction of the individual and society.

It is the duty and obligation of the school to lead
the pupil to develop those attitudes and understandings
which will enable him to promote his physical and mental
well-being, and acquire a more effective personality.

The pupil should be lead to develop those attitudes
which will be conducive to the recognition of problems en-
countered and a desire to work toward their solution.

—

Fundemental Prineiples of the Curriculum Program
for the Tulsa PE‘F]._& chools, p. ¥




It should be the purpose of the school to furnish
broad fields of experlences which will meet the education-
al needs of the pupil in a democratic society.

The purpose of the curriculum for the Tulsa
Schools assumes that learning is more effective
and nore permanent when the learning experiences
grow out of the life needs of the child. That
is, the educational program is designed to be a
functional program in the sense that the learning
experiences in school will be so related to life
outside of the school that the child's school
experience will enrich, promote and facilitate
the child's adjgstnent to the world in which he
actually lives.

The writer thinks that the purpose of the General
Education Program in Tulsa could be briefly stated as
follows: "The purpose of General Education is to meet
the needs of individuals in the basic aspects of living
in such a way as to promote the fullest possible realiza-
tion of personal potentialities and the most effective
participation in a democratiec aociety.’

E. Definition of Terms

The term "science" as used here denotes a separate
branch of learning or a departmental subject. It is used
to apply to the natural sciences, such as general science,
biology, chenistry, physics, and geology, as differentiated

from the social sciences, or the science of mathematics.

6
Ibid., p. 4.
?

The Commission on Secondary School Curriculum,
Science in General Zducation, A publication of the Pro-
gressive Education Association, p. 23.




"General REducation™ is a method of organizing and pre-
senting materials in such a way that they will fit in with
the interests and abilitles of the pupils, thus giving
them a foundation for living a more successful and enjoy-

able 1ifes in a democratic socisiy.
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CHAPTER II
ORGANIZATION OF THE PROGHAM
A. City wide

Acting as the agent of the Board of Education, the
Superintendent of Schools is the administrative officer and
educational leader of the educational program in Tulsa.
Due to his many duties, both educational and civie, it is
neceséary that he delegate the responsibility for the
construction and development of the curriculum program to
others. It is for this reason that Tulsa has an Assistant
Superintendent in charge of Secondary Schools and one in
charge of Elementary Schools. S8inee we are conecerned here
mainly with the secondary school eurriculunm, little mention
will be made of the elementary side of the curricualum pro-
gram.

The curriculum program in General Education progress-
ed so repidly and became so extensive that there arose a
need for a director in charge of the activities of this
program, This director acts as an advisor and coordinat-
ing head. He is chairmen of the Curriculum Council and
all comnmittees organized for curriculum development in
the program. It is his duty to act as a go-between, so to
speak, between the teachers and the administration. He is
not a full time director. The one in charge at the pres-
ent time is also the science director of the c¢ity in

charge of the science work from grades one through twelve.
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Only about one-half of his time is spent in working as
director of the Genmeral Education Program.

The Assgistant Superintendent, and wherever this fterm
is used throughout the remainder of the thesis it will
refer to the one in charge of the Secondary Schools unless
otherwise stated, meets with the Curriculum Council each
month and is considered the'advisor of the group, although
the director of General Education acts as chairman of the
Council. This group is merely an advisory and coordinating
body. It is in no sense of the word a policy-forming orga-
nization. This organization is made up of one representa-
tive teacher from eaeh_building engaged in the progran,
two representative principals, and two representative de-
partmental directors. All of these representatives are
elected to this position by the members of their respec-
tive groups. The members of the Council are known as
Curriculum Council Representatives and are elected for a
period of one yesar, Although, as I have said, this organie
zation is not one to form or adopt polieies, it might be
nentioned that many of the suggestions offered by this
group have been adopted as policies by the Board of Educa-
tion and the Administrative Staff.

Under the Currieulum Council, and responsible to 1%,
are the committees of grade chairmen. These committees
&re made up of representative teachers from each building.

There 1s one representative from sach grade level in each



school. ‘Therefore, there is a seventh grade committee,
eighth grade commitiee, ninth grade committee, tenth grade
committee, etec. The principals and the departuental di-
rectors are always welcome to visit these groups, but are
not considered members of the committees. It is the duty
of the members of these committees to report on the progress
of the work being done in their verious schools, and to
bring from, the teachers working with the program in the
field, criticisms of the program and suggestions as to
changes which would be helpful or worthwhiie in the im-
provemnent of the curriculum. These representatives are
also responsible for bringing in written reports of the
work being done in the varlous schools. These reports are
to be used in the revisién of the curriculum from time to
time.

For the past several years Tulsa has had direciors of
the various subject-matter fields, known as departmental
directors. It has been their duty to act as the heads of
their various departments, such as, science, arit, socilal
studies, English, mathematics, ete., and to supervise the
instruction of the teachers in their respective fields.
They have also worksd on the construction of the curriculum
in their departments, and have been responsible for the |
success or failure of this curriculum. With the coming of
the General Education Program, the duties of the directors

have not changed materially. fhey have a definite place
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in the picture. They do not have guite the freedom to
work as individual departments that they did, but they
should, and do have a great opportunity to, work hand-
in-hand with the director of General Education, the Cur-
riculum Council, and with each other in attempting to
build a better educational program.

The principals of the schools in the program have &
very imporbtant place in the organization. ZFach principal
has complete charge of the administration of the program
in his individual school. The degree of success reached
by a school will be determined largely by the interest
and enthusiasm of the prineipal in charge. He is responsgi-
ble only to the Assistant Superintendent, but$ should, and
in most cases does, cooperate with the director of the
progranm and the Curriculum Council. Two nembers of this
group of administrators are members of the Curriculum
Council each year, and the others are always welcome visi-
tors. The principal has a great deal to do with the ex-
tent to which the program will bs introduced into his
school, and 1t will be shown in the next seetion that this
varies greatly from school to school.

All meetings of the various groups in the progran,
such as, the Curriculum Council, Grade Chairmen, etc., are
open meetings. Any teacher or administrator in the city
who is interested in the work, is welcome at any time,

whether he be a member or not.
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In the writer's opimnion, this type of organization
results in a sechool system with a highly democratie
policy of administration.

B. Individual Sehools

There are seven junior high schools and three sspior
high Schools in the city of Tulsa. &ll of these are now
engaged in the General Education Program in varying de-
grees., The program is not ecarried out in exactly the
same manner in any two of the ten schools. Some of the
similarities and differences of the schools may be broughi
out by the following points.

Pirst, the type of administrator or principal in the
school determines 1ts policy. In no case in the secondary
gschools in Tulsa does one principal have more than one
school to administrate. Fach principal is allowed, for
the most part, to determine the extent or degree 1o which
the progras will be adopted by his individual school, as
well as the manner in which it will be handled. This in
itself causes each school to be diffsrent from the others.
The principals in the secondary schools in Tulsa vary
greatly in their attitude toward the Progressive Zducation
Program. There are those who adopted the program through-
out most of their school during the first year, and in-
cluded it in the entire school by the second yesr. These
principals are the type that feel that it is wise to give

& new program a real test, znd then if it does not work
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diascard it. They are very progressive in their ideas.

On the other hand there are those nore conservative prin-
cipals who move more slowly into a new program. They can
see much good in it but they are not ready to throw out
the old method until it has been proven that the new is
better. There are those in the system that have not as
yet inecluded more than one grade in the progran after three
years in the experiment. The faet that these principsls
meet together at regular times with the Assistant Superin-
tendent, enables them to keep some sort of uniformity be-
tween the different schools.

Second, each school has representation by teachers on
cormittees. The most important group to which the teachers
send representation is the Currieculum Council. This body
rneets once each month. Each school has one representative
teacher in the Council, and it is his responsibility to
act in the place of all the teachers in his building, and
carry to the Council any suggestions or reconmendations
made by the faculty of his school. He also has the re-
sponsibility of bringing back to his building a complete

report of the Couneil meetings. The second place that

thie teachers are repregented 1s in the Grade Chairmen Com-
mittees. Rach dchool elects a chairman from each grade
thet they have in the progran. Thege chairmen meet as a
city-wide committee, all of the seventh grade chairmen

forrming one committee, eighth grade anothsr, etc. 7These
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cormittees meet once each month znd discuss the program
a8 it is being worked out in their respective schools.
In some of the larger schools where ons grade is divided
into two blocks, each block has a chairmen on the committee.
In this case it is possible for thet school to have two
chairmen from each zrade rather than just the one. This
conbtact thet ths teackers have with one another helps to
coordinate the work of the various schools. At least
each school knows, from the reports brought back to the
building by the chairman, what the others are doing. This
i8 one of the best and most wholesome phases of the pro-
gran froa the standpoint of the teacher, as the chairman-
ship is passsd around during the year so that many of the
teachers have a chance to gerve in this capscity.

Third, esach scnool in the program is organized on
the bagis of blocks. A block is really a school within a
school. Let us take for example one of the larger schoolg
in the system and use 1t as an illustration. There are
twelve sections of seventh grade, twelve of eighth, and
twelve of ninth in this school. In scheduling, six of the
sections in each grade are put in one bloek, and six in
another., In this way there are two blocks of gix sections
gach in sach of the ihree grades, waking & total of six
blocks in the entire school. The purpose of grouping the
sections into blocks is that one group of teachers can be

assigned to each bloek, thereby making it possible for all



17

of the students in the same block to have the same science
teacher, the same English teacher, the same sccial studies
teacher, etc., This adds to the value of the program from
the standpoint of both instruction and guidance, since

the teachers, having the same students in ceommon, will be
able Yo discuas these matters mcre intelligently in the
conference period.

Fourth, all of the schools provide a conference per-
iod for the teachers. This is handled differently in the
various schools, due principally to two things: first,
the size or enrollment of the school and second, the
nunber of sections of the school in the programn. In most
of the schools the conference period is held the first
thing in the morning before school., This seems to be the
nost popular procedure, and the one that will probably
be uged by all of the schools before long. This does
away with a great deal of trouble in scheduling clagses,
and nakes a mére even load posgible for all of the tesachers
in the building. All of the teachers are expected to
atvend this conference, although they may not all neet
together in one group. In some cases the confersnce is
broken up into small working units, usually on the basis
of blocks, but at times into subject matter groups. The
purpose of this conference period is to give the teachers
& chance to plan their work together, so that they will
avoid duplication and yelt will cover the materisl ade-

gyuabely. 4% is in these coplerence periocds thus the
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teachers of the wvarious blocks set up thelr purpcoses and
aims for the school, and their objectives for their work.
Guidance problems are also discussed at this time. One

of the pain uses made of this period is in studying the
source units and choosing possible problems from thenm

that wmay be submitted to the classes for consideration.
After the problem has been selected, the teachers can use
this hour in setting up generalizations to be attained

and evaluation instruments to be used. Some time is also
glven in this conference period for reporis by the Curricu-
lum Counecil representalive and the chairmen of the differ-
ent grades. In some schools where the load is not so
heavy, or because there are few sections in the program,

an additlonal period during the day is given to the teachers
in the program to be used for individual or group work in
platining and constructing teaching units.

Fifth, all of the schools use the same source unitss
for the same grade. The teachers that have worked at the
Progressive Bducation Vorkshops at Bronxville, Denver, and
Chicago, have constructed source units for seventh, eighth,
and ninth grades in the junior high school, and the tenth,
eleventh, and twellth grades in the senior high school.
Besides these, there have been many source units constructe
ed in the broad field courses in the senior high school,
such as physics, chenistry, ete. It is not intended that

thegse source units be used as courses of gtudy and followed



page by page, but rather that they be used as a socurce of
material to which a teacher may go when planning a prob-
lem to be undertaken. They are full of a wealth of ma-
terial and any wide-awale beacher can get mwuch help from
then.,

These are soms of the Teatures of the individual

school

&)
H
gt
L

anization. Although the organizations of all the
gchools are not exaetly alike in every detail, they all
have the same purposes or aims; and they are all striving
for the one big objective, that of sducating the youth of
Tulsa so that they will be able to live riore enjoyable and

successful lives in a desmocratic gocietly.
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CHAPTER IIIX
THE PLACT OF SCIBNCE IIN YHE PROGRAM
A. Coniributions of Science to the Development
of Source Units
A souree unit is not zn oputline of work to be done

by o group of students over a ecertain period of tine. It

[

is rather a study, put down in wribtten form, of & broad

kg

piroblen or topic to determine its teaching pcssib lities.

-,

The gource unit may be used in planning a teaching unit,

1]

oo

or it mey bs possible to use several source uniis in
building a single teacking unit. The source unit may be
used bit by bit in different teaching unitse throughout

Lhe entire wvear. It should be kept in mind that the
source unit is only one source of information in selecting
and formulating & teaching unit. The experiences of the
pupils as well as those of the feacher should be utilized.
A well equipped classroom will have a wealth of material
in the form of books, nagaziacs, visual alds, ste.

The source unit usually contains & gtatement of the
broad problem with an analygis of it This analysis
should show the relationship between the problen and com-
ron nproblems of the pupils and of our soclety. This will
egtablish the need for the problen or topic. The source
unit should list the objectives of the problem under con-

gideraticn and scue of the possible outcomes of the study

in relation to pupil conduct and growth. These outcones
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right be listed as habits and skills, attitudes, under-
standings, and apprecistions. All of thesse will point %o
the desired behavior-patterns which it is hoped will be
ferned by the study of the problemn. 4 list of general-~
izatibns which it is hoped will be formulated in the minds
of the pupils during the study, is useful to the teacher,
and should be included in the source unit. Ia addition

5

Q

t

[
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, 8 source unit should contain a list of noasible
activities and experiences which can be used to aid the
toacher to obitain the desired results with the pupils.
Trhers also should be a bibliography of helpful materials,
and suggestiocns for evalusticn.

The source units are to be used by the tescher and
should not be considered as instruments to be used by the
children. They are constructed for teacher use and are
not written in such a manner that they will be of interest
to the child.

The source units noﬁ in use in Tulsa were all con-
structed by commitiees of teachefs and adninistrators
while attending the variocus workshors duriag the summar.
It so happens theat in sesch case the science departnant of
the city wasg represented. A brief list of some of the
units now in use may helr to show that they are highly
adaptable to the study of science, and that sclence should

have a large part in helping to develop them:
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How I Can Make the Best Use of My Leisure Time -
7th Grade

‘How I Gan Best Become Acquainted with My New

School - 7th Grade

Tiow Does Howme Lirfe ATTect iy Developrent? -

IVﬁh Grade

Iudividusl and Group asqjusitnent to Quy Ln-
vironment - &th Grade

How Man Used the Natural XHavironmont in Fro-

viding the HNecesgsgitis

0

of Life: Tood, Clothing,
shelter, and hecreation - Bih Grade
How Man 1s Changing Hls Invironment and Adapting

Hinvell to lJevw Conditilons - 8th Grade

-4

How Deople Harn a Liviag in the Tulsa Area -

How Ve Protect and Care for the Life and Troperty

-

n Cur Compunity - 9th CGrade

Exploring the Cormmwnity - 9th Crade

How Can I Get the Moot Out of iy High School
Experience? - 10th Grade

How Do We lake Up Our Hinds? - 10th Grade

can readily be seen that the science deparinent

bas much to offer in the study of these souree units, es-

pecially in grades eight and nine. Tulsa did nob have a

regular

<

course of science in the sevenith grade until the

introduction of this program, and now 1t is taught in this
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grade in only a few of the schoola. As it is used now,
the course 1s based upon the study of ths home and the
relation of science to it. This is primarily a study of
hsalth and personal hygiene. The eignth grade has long
been used for the study of goeneral science. It is qulite
apparent how well this subject would tie in with the

gsource units listed for that grade. IHere the science

@

teacher has the whole of the universe for his field of ex~
ploration. Vhat teacher could not present an enjoyable

and useful program of expericnces and activities with such
a rich fleld as a baais? The ninth grade is equally rich
in opportunities for the sciecnce teacher, as he leads his
class in the study of the community with all its wealth

of material on health, safety, utilities, industries,
recreation, ete., ‘The three souree units now in use in this
grade give a conscientious teacher a great cpporitunity to
help the pupils to solve some of the nost vital problems
that they will encounter during their entire secondery
gcheol life. The source units for the tenth grade are
built for the most pert around ithe soeclesl studies. ‘The
science implications are few, due Lo the fact that the
study of science is not included in the block in the genior
higih school. Here the student begins to specialize in his
study of science. He must chooss twe years of science out
of the thrse spent in the senior high school. This choice

mey be, biology, chemisiry, physics, physioclogy and

e,



psychology, geology, or geography. This is in keeping
with the conviction that the program should be general in
the lower grades of the secondary school, but as the
pupil advences the general educstion block should be
lessened, and the punil given a chance to select his sube
Jects or to specianlize in the field that has becone at-
tractive to him. Many senior high school teachers have
leveloped gource units in their perticular subject. fThess
are called gource units for broad field courses., (thers
are working on some units at the present time. By the
fall of 1940 neny of these source units should be in use
in the science classes in the gsenior high schools.

The source unit is not & permenent instrument. It ig
undergoing continual change. After uge during the year,
the suggesticens and eriticisms made by the teachers who
used 1t are collected, and a revision of the source unit
is made during the summer. As an exanmple, the three
source unlts for the eighth grade were constructed in the
Roeky Mountain VWorkshop in Denver in 1958, and two of
then were revised at the same workshop last summer. There
are a number of Tulsa teachers attending workshops thié

surmer and working on the revision of source units.

B. Contributions of Science %o the Development
of lvaluation Instrunents

In developing the progras in Tulss, less enphasis has
P oD I [ H &
been pleced upon this phase of the work than upon the cone

struction of the source units. During the dsvelopment of
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the Source units tests were worked out to some extent to
cover the work expected in those units, but this was
meager and there is a definite need for more work along
this line. One of the rirst efforts toward the building
of evaluation instruments was the formation of & committee
in the year 1937-38. This group of teachers and adminis-
tratorse met each afternoon for one week with the leaders
in the field of evaluation from the Progressive Education
Association. At this time several instruments were formu-
lated which have been used to a great extent, and with
good results, in the secondary schools. This evaluation
or btesting has been done prineipally on the senior high
level. The teachers on this committee were chosen from
the various fields and no effort was made 10 make the
tests aspplicable to any one subject-matter field. These
tests were built around general topics and can be used in
any school to test the child's ability to analyze, his
ability to interpret data, or his ability to apply a prin-
ciple. These tests fall principally into the following
groups:

A. Application of Principles

B. Interpretation of Data

C. Agtitude

D. GQuestionnaire

There were sclence teachers represented on this com-

mittee and they contributed materially to these tests by



their efforts and suggestions. Some of the teachers that
had an opportunity to work in this group have used the
knowledge and skill gained to construct other tests since
that time. OSome of these tests are now being used through-
out the gysten.

During the summer of 1938 in the Rocky Mountain Work-
shop in Denver, a number of the teachers who represented
Tulsa did some work on tests, although the principel Job
to be done at the workshop was the constructlon of source
units., These teachers had to work independently and at
guch times as they were not called upon to meet with the
groups on Source units. In spite of this handicap under
which they worked, they did a good job, and as a result
Tulsa now has several nore tests available.

Perhaps the nost important step that has been taken
by the school in the development of evaluation instruments
was the sending of a group to Chicago during the summer of
1939, The workshop in Chicago was divided into two parts
and one of these was concerned entirely with evaluation.
Tulsa sent four representative teachers to this evaluation
workshop. The work of this group was to build new instru-
ments, revise the old ones, and to learn the technique of
interpreting the tegts after they are given. On their re-
tarn, this committee met with the teachers in the various
buildings and instructed them in the use of the instruments.

As a result of this instruction, a new interest in
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evaluation has been stimulated. During the past year,
additional teachers have worked individually on the con-
struction of such instruments, principally as they applied
to the problems in their own respective buildings. This
is a beginning from which a great deal of good may come.

The group of teachers sent to the Chicago Evaluation
Workshop from Tulsa brought back a 1list of recommendations
from which the following is quoted: that, "an Evaluation
Council be organized to cooperate with the Curriculum
COunoil.”l This has not as yet become a reality, but if
it doee, it should aid materially in building a more ade-
quate testing program for Tulsa.

Thus far the science department has done relatively
little to develop evaluation instruments for the testing
of material presented by the science teachers in the vari-
ous buildings. There have been individual science teachers
working on tests of their own, but these tests have not
been printed and made available to the other science
teachers in the city. The science department was repre-
sented on the committee that worked in the Evaluation Work-
shop in Chicago during the summer of 1939 and, as has been
said, has been represented on all groups working in Tulsa
on evaluation instruments.

In concluding this chapter, the writer wishes to quote
from a source unit for the eighth grade in the Tulsa Schools:

1

Recommendations of the Evaluation Interpreters,
Chicago Workshop, July 20, 1939.
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Evaluation should not be left until last
but should be a vital part of the teaching
process in every phase of the work. An evalua-
tion program is necessary in order to discover
the points at which difficulties are encounter-
ed so the modification or revision of the curricu-
lum may be made. It is important to discover
the effective aspects of the program which help
boys and girls to develop rich and many-sided
personalities, to practice the scientific method
of thinking and problem solving and to develop
toward mature participation in our democratic
society. In order to measure pupil growth in
those personal characteristics which are requisite
for desirable behavior it is necessary that we
have evidence concerning their growth toward such
objectives as: functional information, attitudes,
appreciations, social sensitivity, clear thinking,
work habits and study skills, igtereata and pur-
poses, and social adaptability.

On the following pages are presented samples of two
types of tests now being used in the General Education

Program in Tulsa.

-
Source Unit - How Man Used the Natural Environment
in Provid the Hueeaai?IEh"EZ"EIf%. ood, Clo 3
Shelter, Recreation, for Eighth Grade Classes 3
sa General kducation Curriculum, August, 1938, p. 74.




29

Sample Test
Application of Prineciples

Problem I. James finds a new notebook full of paper.
There is no name or other identif ication marks on the book.

DIRECTIONS: Below are three conclusions - a, b, ¢. Choose
the conclusion which you believe is most consistent with
the facts given and the most reasonable in accordance with
whatever knowledge you may have. On the line to the left
place an (x) before the conclusion thus selected.

CONCLUSIONS

A. He should return the notebook to the lost and found.

B. He should keep the notebook and use the paper, as if
it were his own.

___C. He should advertise the finding of the notebook but
it would be all right to use it until it is claimed.

Directions: Which of the following statements would you
use to explain or support your conclusion? Mark those
statements by placing an (x) on the line to the left.

Reasons

1. The carelessness of the owner in not marking his
property entitles the finder to keep it.

2. The school rules specify that all articles found
must be turned in to the lost and found bureau.

3. Inserting a notice in the schcol bulletin is suf-
ficient effort on the part of the finder.

4. The finder was unobserved when he made the find.

5. Carelessness by the loser places no responsibility
on the finder.

6. You should do unto others as you expect to be done
by.

A Source Unit on Individual and Grou égjustnant to
Our Environment, for Eighth Grade General Education
Classes, TEIsa, Oklahoma, Summer, 1939, p. 45.
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GENERALIZATION THST

A generalization is a statement which combines the truths
found in several other statements. This is a test to find
out your ability to draw sound generalizations from defi-
nite statements. ¥You are given below a list of statemsnts
concerning food, shelter, and clothing. Read the state-
ments carefully and then follow the directions on the
accompanying sheet,

1. Sod houses were common on the treeless plains of wegt-
ern Kensas and Oklahoma during pioneer days

XV

. Garments made of fur are popular in Greenland.

&R

In the upland area of Brazil there is produced mors
coffec than in any other reglon in the world.

4., Gas is commonly used to keep the houses in mulsa
warm in winter.

5. Many beef cattle are raised on grassy plains,

&, Natives of the tropical Amazon Basin usually leave .
the upper part of the body uncovered.

7. Hany families in Ireland cook their food and heat
their houses with peat dug from near-by peat bogs.

2, Log houseg are common in the forest covered mountains
ol Kentucky and Tennessee,

9., The people of Norway and Sweden use many woolen materi-
als during the long cold winters there.

10. Rice is grown in the werm regions near the Gulf of
Mexico in Texas and Louisians.

1i. Coal is the most commonly used fuel in Pennsylvania.

2. Hany frame houses are found on the wooded slopes of
the Cascade liountains in Washington and Oregon.

13. The people of Iowa wear cotton in sthe summer and wool
in the winter.

4, “he Plains Indians of early days burned "buffalo chipg®
for cooking and heating.

15. Many houses in Arizona are built of adobe, a cleay
common to that region.

6. Spring whcat, which will ripen during short summers,
is growun in Cgnada. ;



17. Most people of our Southern States wear cotton Tabrics,

18. The ¥skimos live in ice igloos during certsin seasons
of the year.

19. Many people in the well-wooded Appslaehian Highlands
burn wood for fuel.

20. The Corn Belt extends through Iowa, Indiana, and Illi-
nois, where the days are hot and the rainfall is
plentiful.

Below are dome posgible generalizations concerning food,
shelter, and clothing in relation to soil, climate, and
other fuctors which could be drawn from the statements.
Some of the gensralizatlions given below are not true and
have no statements to support them. Place check mark (V)
before each gencralization that you think can be drawn
from the statements. After each true generalization
write the numbers of the statements that support it. Be
sure that esach sitabtement you check can be drawn from the
list of statenients above. '

1. Climate plays an iaportant part in determining the
kinds of elothing people wear.
(Based on statements numbered )

2. Cotton is grown in every state in the United States.
{Baged on statements numbered )

3. The food products of a region depend largely on the
surface, 80il, and rainfall of the region in which
they are produced. _
(Basad on statements numbered )

4. The raw materials easily available are important ia
deternining the kinds of houses people live in,
{Based on statements numbered ' v )

e

5. The Dust Bowl 1s a forested region.
{Based on statements numbered )

6. The natural resources of a region are important facteors
in determining the kind of fuel used for heating and
cooxing in that aresa,

{Based on statements numbered )

Tinal - After the test has been completed, checked and
discussed in class, write a generalization in your
own words, that will inelude all the correct
generalizations given above.



Source Unit - %o_w Man Used the Natural Environment
in Provid%g the Necessities o 00 o
Bhelter, Recreation, for Elghth Grade Classes e
Tulsa General rducation Curriculum, August, 1938, pp.
79-80.
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CHAPTER IV

METIHODS AND PROCZBUURID TN SCIENCE INSTRUCTION

£. Use of Source Units, and Other Materials

In order to do an efficient piece of work in instructe
ing the pupiis, the teacher must have the proper equipment
in the classroom. A properly equipped 8cience room is
absolutely essential in any situation where effective
teaching is desired, but in a program where a great deal
of freedom 1s given the boyé and girls in using their .own
initiative in forming the activities and discussions in
which they will engage, it is felt that the physical
sguipment and reading materials must be more varied than
under the traditional type of e¢lassroon situation.

It is essential that the teachers become familisr
with the scurce units for the grade with which they work.
The source units in Tulsa are mimeographed and distribubed
to the teachers. It 1g possible for the teachers to pro-
cure copies of all of the source units from grades seven
through the senior high school. .In this way they nay
become familiesr with the work that the pupils have cover-
éd nrevious to reaching them, and also be able to better
prepare the pupile for the work to follow. The copies of
the source units for their partlcular grade must bs in
eonstant use by the teachers if the best work is to be

acconplished by the study. HMost teachers have thelr copies

© <

- o “ S < 2
LN ]
-7 -, o >
o o o
o . e D Se {o
- <
. -
o oo s s
o o o
B o o ° 1oe ug -
. o o - ° oo
@ -, a3 o, n o
- N - o N
o Iy P e




punched and keep them in a loose-leaf notebook. In this
way they are always in order and easily used.

The multiple~text plan 1is used in the General Hduca-
tion c¢lasses., In this plan the class has one text which
it considers the basic text and then several others that
are used as supplementary texts. In some of the science
classroons &8 many as seven or eight different textbooks
are used. ‘The purpose of this plan is %o furnish as wide
a field of available material as possible tc the pupil as
he sesrches for the solution of the problems that are
gselectbed. Hach teacher is responsible for the selection
of the books that are used in his classroom, and it is
his task to see that these textbooks do not duplicate
each other too much. A great deal of work is necessary
upen the pert of the teacher in teaching the pupils how to
use s0 many books effsctively and efficientiy. Otherwise,
the pupil will become lost in his seareh for the solution
of his problem.

In connection with the multiple-text plan many of
the science teachers use a part of the funds available for
books in the purchase of single copies of good books perti-
nent to the problems which may arise from the study of
the source units. In this way good sized private librar-
ies heve developed in ssveral of the individual science

I'OOIS .
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Although the use of the dictionary is taught in the
English class, it becomes necessary for the pupil to use
it constantly in his work in science. Therefore, it is
essential that a good unabridgsed dictionary be availlable
in every science room i’ the student is to receive the
moet good from his work,

Another valuable source of reading materiel is the

ey

current nagezines. There are any nunber of good asgazines
adaptable for use in connection with the work in seience,
and often some of the best material to be found on a
problem comes Ifrom the magazines in the roun. Dﬁe to
their recent publication the material fournd in the maga-
zines 1s more recent and up to date. Care should be used
in the selection of the magazines Lo be placed in the
classroom, but with the proper counsidcration and choice,
current ﬂagazines can be nade one of the most valuable
aids of the teacher. There are cases in Tulsa where as
many as fifteen or twenty different nagazines are used.
There are many companies thot will zlsadly send free
material to any teacher desiring then, and others that
have material for which they male only & norminal charge.,
A good teacher will take advantage of this source of
material for iV helps the student a great deal in many
cases,
411 of the above menticnsd reading material should

be arranged in an attractive maniner and located in the



roomn where it will be easlly accessible to the pupils.
Material arranged in thisimann&r will tend to stimulate
the interest of the student and the teachers will find
that it reguires lesg effort on their part in getting the
pupils to use the naterial.

The sclence %teacher 1in this type of program {inds
continuzl need for the use of physical equipment in the
Tform of apparatus, chemicals, eleetrical supplies, ete.
This 1s especially true in the physical science classes.
In most casies in the Jjunior high school, and to some ex-
tent in the senlor high school, it is necessary that the
teacher use these materials in presenting o demonstration
to the class. This is made necessary by the large number
of students in the classes. It is better, however, for
the teacher to have the students perform the demonstra-
tions whenever 1t ig possible to do so. This can be done
by having individual pupil presentation or cormittee pre-
sentation. Hany desirable demonstrations and experiments
have been worked out and presented in class by the students
in the various secience classes in the ecity. Of course,in
the reguler classes in physics and chemistry the students
are furnlshed the materials and most of the work is done
individually, supplemented by teacher lectures end demon-
strations.

B. Formulation and Presentation of a Teaching Unit

1. Problem~-Solving Method Used
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Education should be concerned with helping the child
meet his present problems and it should be so organized
that it meets the pupils' needs at the present time. The
program should be suech that the pupils will enjoy it and
gain a maxinum amount of satisfasction from taking part
in the activities. On the other hand it should not be
mere play. The pupils should be made to feel that the
activities engaged in are worthwhile endeavors which will
prove of value to them both at the present time and in the
future.

It is felt that the source units adopted for use in
the Tulsa Schools are broad enough in their scope to
challenge the thinking of the students. From this mater-
ial it should be possible to choose large problems which
will be of vital interest to the majority of the pupils
end will cause them to want to explore the problem for
possible solutions. Tulsa has set up certain criteria
for the selection of problems to be used in the secondary
schools. These were approved in October, 1937, and are
8till in use. The following i3 the list of criteria as
cnoaen.l The problem should

1. Grow out of the interests and needs of the pupils.

2. Be common and recurrent in the lives of large

numbers of pupils.

3. Provide integrating experiences for pupils.

1

Build a Core Curriculum in the Tulsa Public
Schools, EIiaa » OKlehoma. g TP s




@

4. Frovide a variety of experiences suited to

pupils of different abilities and needs.

e

Aid pupils in developing socinlly deasirable

behavior patterns.

&, Contribute to a econtinuous growth in knowledge
and understanding which will enable pupils to
cope successfully witkh the issues and problems
encountered both inside and outside of school.

7. Be such that materials and facilities can be
made availsble for teachers and pupils.

8. Permit a lafge degree of planning by the
pupils as a group, by the pupils with teachers,
and by pupils working alons,

$. Be suited to the maturational level of the

pupils who are to develop them.

by

10, Be of sufficient range and scope that it
Justifies consideration by pupils and teachers.
11. Permit creative and pupil initiated work on
the part of individuals.
‘Phis is the theory bvehind the problem-solving method
in usze at the present time. During the course of the
vear eachh grade engeges in the gtudy of perhaps three or
four large or main problems. These problems are broken
down into smaller sub-problems in each class that the
students attend. In other words, from the same large prob-

lem the students will formulate several sub-problems in
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science, another set of sub-problems in English, and
" 8%ill another set in sccial studies, This is possible
becaugse the large problsms chosen are such that they have
implications applicable to the various subject-matter
fields. It is then the duty of the teacher of a subject,
say science, to work with the pupils for the solution and
evaluation of the sub-problems chosen for study in that
subject. At the end of a unit or problem the pupils have
a pretty concise picture of the problem from all angles,
and are then ready to formulate some individual general-
izations drawn by them from their study. It is not
asserted by the Tulsa Schools that this is the best pro-
cedure. It is felt that 1t is only another way of doing
the same thing that good educators have always tried to
do, but it does seem that it has possibilities and is
worthy of consideration. |
2. Pre~Planning by Teachers

Many people have a mistaken idea of an activity
program such as this one. They feel that there is not
enough control of the group by the teacher in charge.
Many people feel that unless there is silence in the
classroom there is a let down in authority on the part of
the teacher, but this is not necessarily so. There can
be constructive work being done in a room that to the
cutsider seems noisy. It is noisy, but what industry
does not have some degree of nolse when work is being

done? There is a good chance for the student to gel ocud
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of line and loaf unless the teacher is on guard against
it. Therefore, it takes a capable teacher to handle this
:type of program efficiently. It also takes a great deal
of planning on the part of the teachers in preparing
themselves in order to adequately approach the ¢lasg with
a problem. Time is given to the teachers out of the
school day in order that they nmay meet together and plan
their work. The teachers also spend a great deal of

time in preparing for their work, outside of school hours.
- The teachers choose the large problem that is to be used
as a basis for study in all the classes. This is done
only after much discussion on the part of those teachers
involved in the study, and after welghing the suggested
problems in the light of the foregoing e¢riteria. This

- choosing of the large problem by the teachers is Justi-
fied upon the ground first, that it will save much valu-
able time in the classroon, and sscond, that the pupils
must have a problem for consideration which will be of
interest to a najority of the group. This would be a
hard thing to find by classroom discussion. After decid-
ing upon the statement of the large problem, the teacherts
next concern is material which can be used by the pupils.
T™is should be prepared ahead of time by the teachers in
order that they may guide the pupils more intelligently
in their work. The teachers should have formulated ahead

of time a 1list of the pogsible generalizations to be
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arrived at by the students in the study of the problem.
This 1ist should be kept from the students, and should be
used to help the teacher in gulding the group. Some form
of evaluation of the problem is desirable before the
teacher approaches the class, although it may be revised
or changed entirely during the study of %the problem.

Sections one and two in the second part of this
chapter have had 1little to say direcitly about the science
instructor. This is due to the fact that the work dis-
cussed under these two headings, problem-solving method
and pre-planning by teachers, is a cooperative process
of all of the teachers in the block working together in
the formulating of problems to be used. In the next
section, that of teacher-pupil planning, nore mentlon
will be made of the method used in relation toc the science
classrcoom situation.

3. Teacher-pupil Planning

The pupils in the individual classrooms gre given a
voice in the procedure to be followed. They have a voilce
in the fcormnulating of the sub-problem, in suggesting pur-
poses for the study, end in determining to some extent
the activities to be engaged in by the group. This pro-
cadure is called teacher-pupil planning and it is one of
the most important parts of the program.

After the science teacher has submitted to the class

the statement of the source unit and also the statement
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of the large problem which has been decided upon, an
opportunity is given to the class for discussion of the
problem with consideration of the possible sub-problems
that could be developed from it with reference to the
seience implications. ¥From this discussion, & large list
of problems is compiled. Since the average science teacher
in Tulsa teaches six different groups of stddents it is
necessary that he approach each group in the same manner,
letting each group formulate their list of possible prob-
lems. These class lists are then compiled into one large
list and the groups begin the consideration of them. Of
course, it is not possible to attack all of the problems
that are suggested, so it becomes necessary to decide
upon those that are most desirable. The classes must gord,
classify, and eliminate, and in this way they bring into
action cooperative planning, eritical thinking, and the
exerclse of judgment. All of these are worthy objectives
in education. After the desired sub-problems have been
decided upon they are listed upon the board and usually
left until the completion of the problem. Following are
some examples of the results obtained from teacher-pupil
planning in the science classes of the eighth grade in
the Roosevelt Junior High School:

Source Unit - Individual and Group Adjustment to

Qur Environment.
Large Problem - How Can Ve Get the Ifost Out of OQur

Everyday IExperiences?



Science Sub-problems - Whait Pactors Contribute %o

a Successful Life?

A, How does a healthy bvody
and mind contribute to
succeys?

B. How can we build a healthy
body and mind?

Source Unit - How ian is Changing Eis Invironment
and Adapting Himself to New Conditions,
Large Problem ~ How Has the Machine Age Influenced
the Progress ol Man?®
Science Sub-problems - 1. ¥What effect has the simple
machine had on the develop-
ment of the modern machine?

2. what use has man nade of
natural resources in the
construction and operation
of machinsry?

5. How have recent inventions
and discoveries helped in
the developrent of machin-
ery?

4. What has led man to use
different types of power in
his machines?

5. How has the invention of
machinery influenced trans-

portation an@ communication?
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The next step in classroom procedure is the con-
gideration of available materials in the science room.
The pupils are given as much time as the teacher feels
is needed to look through the textbooks, megazines,
supplementary books, etc., for all material pertaining
to these sub-problems, Rach student keeps a copy of his
own bibliography in his notebbok for future use. In
some cases the teacher compiles the bibliography of the
clags by using a comnnittee of students for this purpose;
this then is given to each person in the roon.

Many of the teachers discuss with the pupils the
objectives which the pupils hope to attain through the
study of these sub-problems. These are listed on the
blackboard or on a chart and are left where the students
can refer to them during their study. O8till other
teachers discuss with the students desirable behavior
patterns and assist the students in setting up those
that they hope %to establish by the study of the problem.

It is felt that this phase of the program in Tulsa
is one of the most important in that it develops a whole-
some relationship between the teacher and pupil and makes
the pupil feel that this is his program because he has
had a part in developing 1it.

In connection with section two on pre-planning of
teachers, it was stated that the teachers set up or

decide upon the large problem to be studied by the classes.



This was justified upon the grounds that it would save
time in the classroom. The following is the result of
the effort of one teacher in working with five groups in
deciding upon the large problem to be used.

The time spent upon this effort was four days. Deal=-
ing with five classes each day it took a total of twenty
hours of school time to arrive at the adoption of a prob-
lem that seemed to be most desired. The process used was
this: ZEXach class discussed the title of the source unit
and tried to decide upon the meaning of it in relation to
themselves. Each group was then asked to.list on the
blackboard some large problems which were of interest to
them and could be included under the title of the source
unit. After sach class had made its contribution, inde-
pendently of the other groups, the list of problems sug-
gested by all groups was compiled and placed on the board
for consideration. The classes voted upon the problens
independently of each other and the final tabulation of
the vote at the end of the day was placed upon the board.
In this case there were two guestions which seemed to
receive a large number of votes and since they were so
close it was decided to vote between these two. The

results showed:
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Suggestions for a problenm to be used by the General Edu-
cation Classes 1n Roosevelt Junior High School in Tulsa.

lhr 3hr 4hr ©ohr 7hr Total

4 4

22 1o 28 1

2

13

10

42

79

‘...J
]

V]
L

. How has machinery chang-

ed the world?

In what ways has nachin-
ery changed the living
conditionsg of man%

, How does transportation

and communication help
nman?

How does different
machinery help man pro-
vide his dally needs?

How have recent inven-
tions and digcoveries
helped man?

How has modern machinery
helped man's living con-
ditions?

How has the machine age
influenced the progress
of man?

How has modern man im-
proved his inventions?

How doss the manufacture
of machinery help %o
inprove our way of liv-
ing?

Yinat effect does con-
nunication have on the
world today?

On the final vote between numbers 5 and 7 the

majority of pupils decided in favor of 7.

in this case is not available.

The exact vote



47

4, Development of Activities Related to Problem

First of all, the activities engaged in must be pur=-
poseful. An activity without a purpose is a waste of
time on the part of both the teacher and the pupils. Ac-
tivities should be directed by the teacher. This does not
mean that the teacher shouid become a dictator, but rather
should make himself a member of the class. He should act
as a guide. The activities should be of such a nature
that they appeal to the pupils and should arise from pupil
interest. Activities that are teacher-motivated rather
than pupil-motivated will fall short of the desired goals,

4§£is part of the procedure might have been included
under the heading of teacher-pupil planning for it brings
into play the cooperative effort of the teacher and the

pupil}

During class discusgsion the science teachsr should
try to lead or guide the pupils in their thinking, so that
they will Buggest many good, purposeful activities for the
group. These should be listed and evaluated to determine
their suitability to the problem under consideration. The
material and equipment available should be considered be-
fore the final activities are decided upon by the group.
Activities fall generally into two groups. Those
that have to do with a group of students and those that
must be worked out individually. Come of the types of
activities that should come under the heading of "group

activities" are:



Excursions to plants and industrial centers
Fxcursions to the alrport, weather bureau, parks, ete,
Panel discussions

Debates

Coummittee reports

lMoving pictures

Conmittee participation in work on postersa, sScrap-

books, etc.
Some of the activitieg that should be considered as
tindividual activities™ are:

Reports (written and oral)}

Experimental demonstrations

Posters

Charts and graphs

It is necessary to include a variety of activities
in the tecaching unit while it is being formulated for
there are many types of individuals in the classroon and
there should be an opportunity for eack child to engage
in some activity to his liking and his capability.

ATter the class has selected the aetivities which
they feel will enable them to best attain their objectives
(and it is not necessary that each class have the same
activities), it then becomes a cooperative énter@rise be-
tween the teacher and the pupils in finding the materials
and working out the activities that will help in the so-
lution of the problem. The teacher nust keep continually

in mind that he is a guide for the group and should be
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ready at all times %o aid thevstudents in their work.
This muy take the form of lectures if a number of the
group are having the same difficulty, or it may be that
his services are required in helping a single student in
some phase of his work. Uhether it be one or the other
of these the bteacher nust remember that the suvceess or
failuré of the progran is upon his shoulders, and it is
up to him to see thatv the greatest amount of good for
the greatest number of people 1s secured.
D. Heasursments

There must be some form of measurement of results in
any undertaking. It thersfore becomes necegsary that the
science teacher adopt some form of evaluation to use at
the end of each problem. It has been stated belore in
this thesis that the teacher should have sowe type of
evaluation instrument prepared before the problem is be-
gun, even if that instrument ageeds to be revised or en-
tirely made over during the study of the problem. Many
of the science teachers have adopted some fom of objec-
tive test, either the true~false, multiple choice, or
completion. These ere very good and serve the purposse
well i they are well prepared. Of course, this depends
upon the &bility of the teacher. Another reans of
testing is the giving of a "generalization test" a copy
of which is included in Chapter III. All generalizetion

tests are not alike, but they are all meodirications of



the one mentioned. Some teachers ask the pupils to formu-
late and write out a number of generalizations at which
they have arrived from the study of the problem. Both of
these types of tests are used for the tesiting of factual
information. There are those teachers that not only want
to test for results in informaticnal knowledge but also
like %to test for attitudes. ‘Thney want to see if the stud-
ents heve inproved any in cooperation, independent think-
ing, dependability, failr play, or any of dozens of objec-
tives that may have been set up by the group. Many of
these tesis are now in use in the science and other c¢lass-
roorng in Tulua.

The degree of success of testing or measurement is in
proportion to the ability of the teacher to construct
suitable tests and the amount of enthusiasm that he putbs
into his worg.

Following this page there 18 inserted a copy of a
teaching unit in science from the Roosevelt Junior High
Scheol. In reading it, it must be kept in mind that the
generalizations 1listed under each sub-problem were for
the teachers?' use only and were not seen by the pupils.
The tvitle of the Source unit, the statement of the large
probler, and the statements of the sub-problems were kept
on the blackboard during the entire study of the problen.
The activities as listed were suggested by the pupils
duriag the teacher-pupil planning period, and were &pprove

ad by boith the teacher and the class. The bibilography
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was worked out by the cooperative effort of the teacher
and class, and compiled for listing by a committee of
four students. A copy of the evaluation instruments used

on this unit are not available.
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SOURCE UNIT - HOW MAW USEDS T%F NATURAL IEXVIRONMEWNT IN
PROVIDING THE WECESSITIENS OF LIF®E: FOOD,
CLOTHING, HELTLR RECREATION,

OBJECTIVES -

1., Cooperation

2. Use of essential skills

3, Indepvendent thinking

4 Dependability and sel ~direction

. Agupect for the opinion of others

5, Abillity to use problem-solving method
7. Ability to organize and plan

Is

8. Ability to evaluate

"“u

-

WAIN PROBLEM - How Does lodern Man Provide aad Use His
Food Supply?

SCICE SUR- DROBLINS -

1. ¥What psrt has machinery played in the production
and preservation of food?

1. lfachines pressrve ood by control of
Lenparature,

. The machine has decreased man's labor in
produeing food.

4. The machine has increased the quality and
quantity of man's food supply.

4, ifethods of canning and packing are constantly
being improved by machanical invention.

2, How doss refrigeration help ia the transportation
of Toods?

GENERALIZATIONS:

1. Thers are certain organisms in Tood which
cause decay and can be controlled by heat
and ©0id.

Z. Bcilence has discovered and improved pro-
cegses by means of which it can control the
arowth of organisms whieh cause decay.



3. How does so0il and climate help in the production
of food?

GENERALIZATIORS

1. There are different types of soil which con-
trol the growth and development of plants.

2. Many natural forces help in the fomation
of soil.

2. Man han learned tc change his soils to
serve his needs, by the addition of other
materials,

4, Climate 1is caused by elevation of land, the
movement of the earth, and the earth‘s
relation to the suan.

®

Climate determines the types of food which
can be raised in certain regiomns.,

4, What part has science played in the improvenment
of fruits and vegetables?

1. Improved varieties of food have been ob-
tained by scientific experimentation,

2. Beientific methods have enabled man to
grow Truits and vegetables out of season
and out of their anatural habitat,

ACTIVIDIES:

1. Trip to a refrigerator sales room by & com-
mittee of students. (the students making
all arrangements themselves)

Z. Trip to a cold storage plant. (all plans to
be made by studsnts)

3. Intervieuws:

‘a. Refrigerator salesman

b. Fmployvee of cold storage plant

¢, Local store rnanager on meadits and fresh
vegetables,

d. Railroad {car refrigeration)

e. Nurseries {on grafting)

f. Farmer {on care of soll, crop rotation,
ate. )



4, Oral and written reports on interviews and
trips.

5. Study and make drawings of refrigerator or
ice box in theilr home. (used for class
digcussion)

6. Collect pictures of machines which have
heolped men produce his food, and make small
fcr;;-books.

Posters of material studied, both original
érawings and pictures cubt {rom magazines.

8. Iaboratory experiments,

6. Ploce a small piece of meat or vegetable
on a plate and leave in air, compare
with piece left in the rafrigerator the
sane length of timea.

b. Cool weber with ice aad then super-cool
by addition of salt.

9. Reading from textbooks.

16. iotion pictures on food and refrigeratlon.

ETATTATION:

The tests given over this unit were of two types:
first, a combination of the various types of objec-
tive beuts, and second, a generalizaztion test.

1. Be auch&mp, Mayfield, West, 3cisnce Problems
Book I, pp. 304-307.

2. Carpenver and wood, Qur Lnvironment, How We
Addg* Ourselves 22.12 Book 11, pp. 180-18T,
$69-378., ’

3, Clark, General Science, p. 252.

4. Clenent, Collister, Thurston, Qur Surroundings,

Dp. 63, 445-449.

6, Hunter and VWhitman, by Own Science Problems,
Pp. 115-116, 042-340.




10.

11.

12.

13.

95

Hunter and Whitman, Science in Our Social
Life, pp. 364-378.

Hunter and Whitman, Science in OQur World of
Progress, Dp. 230-237%, 5%% 523.

Nichole, Science for Boys and Girls, pp. 230-
231,

Pieper and Beauchamp, Everyday Problems in
Science, pp. 135, 143-144, -178, 395=397.

Trafton and Smith, Secience in Da Life, pp.
199-202, 284-285, 411, 416 2:5'!% 2

Watkins and Bedell, General Science for
Today, pp. 320-326.

Weed and Rexford, Useful Science, pp. 97, 356.




C. Evaluation

Considerable mention has been made of this topic
previously. It was discussed in Chapter IIl in dealing
with the contributions that the science. department has
made to the developwent of evaluation instruments.

Tulea now has$ on hend a number of good instruments
for use in testing, but & need ig felt for nuch more work
along this line. At the present time there has beon a
great deal of interest shown by ﬁhe classroom teachers in
the construction of 8uch material, and there have been
some Instrumsnts constructed by the teachers for use in
thelr own schools thst have not been made availaeble to the
sther teachers in the system.

Most of the instruments thus far published have been
general in their content, but it is hoped that as other
teachers build insitruments, mors enphasis will be placed
upon the verious subjects with whiehbtney wori. Many of
these should be finished and ready for use during the
vear 1940-41,

Tules hes a very adequate testing program at the
present time in 0 far as testing factual information is
concerned. Its progran is psrheps as good or bhetter then
testing progrems in olther clties of egual size. But in
the General IDducation Progran there 18 a feeling that
there are other thing

23 wkieh are of equal or greater ime-

pertance in the developrment of the student and for which

A
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he should be tested. These include attitudes; apprecia-~
tions; understandings; and such persocnality traits as
dependability, coo?eration, fair play, leadership, etc.
Tulsa has done relatively little along this line of evalu-
ation. Actually only a beginning has been made. This is
8 weakness in the testing program of the city. This weak-
ness is realized however, and the need for such evaluation
is felt. A4s a result, the classroom teachers have taken

a new interest in the coanstruction of this type of evalua-
tion instruments. In the near future Tulsa should have a
wealth of available tests which will not only measure the
mental ability of the individual, but will measure the
development of the whole child.



CHAPTER V
SUMHARY AND CONCLUSIONS

The following conclusions may be drawn from a study
of the material contained in this thesis:

First, since this is a new program in Tulsa, no con-
elusions ean be reached as to its ultimate value, So far
it seems to be of wvalue in meeting the needs of the stud-
ents in that it enables them to participate ih purposeful
activities, to use critical thiunking in sclving thelr
immediate problems, and to develop correct social atti-
tudes. For these reasons the program; seems to merit con-
tinuvation.

Second, the organization is more democratic in that
it provides an opportunity for the teachers and the pupils
t0 engage in the development of the program. Qpportunities
are also offered for the teachers to work on a city-wide
basis in curriculum construction and evaluation techniques.

Third, the program provides for the close association
of subject-matter teachers as they work together in the
blocks of the various schools. Greater integration of all
school subjects is provided in that, through conferences,
teachsers are better able to organize the program on a
unified basis in the individual school.

Fourth, the program provides many unique features,

such as the problem-solving nmethod, pre-planning by the



teachers through conferences, teacher-pupil plenning in
the classroom, pupll participation in purposeful activi-
ties, and the evaluation of their own work by the pupils.

#ifth, the program is of value to the science teacher
in that the source units adopted are rich in science im-
plications, provide a wealth of purposeful activities to
be engaged in by the pupils, and provide for differences
in ability by suggested bibliography. This program should
be of value to the beginning science teacher in that the
source units suggest possible pupill problems and areas of
investigation. The organization of the source unit is
suchi that it enables the science classes to remain on a
£iven problem for a longer period of time than was common
under previous methods used in Tulsa. This progran pro-
vides for the breaking down of the main problem into many
minor problems, thereby simplifying the areas of investi-
gation for the students.

Sixth, the testing program in Tulsa at the present
time is very adequate for the testing of factual informa-
tion. There is however, a need for evaluation instruments
which will test other things which those in General BEduca-~
tion feel are important. These include attitudes, appreci-
ations, understandings, and such personality traits as
cooperation, dependability, fair play, etec. The classroom
teachers have responded to this felt need and wvork is being
done on many such instruments which should be ready for

publication in the near future.
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Seventh, the program seems to be popular with both
teachers and pupils. This implies that there is a justi-

fication for its present zdoption by the Tulsa Schools.
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Sourece Units

How Man ig Changing His Environment and Adapting Himself

to New Conditions, for Eighth Grade General Education

Classes, Tulsa, Oklahoma. Summer 1939.

How Man Used the Natural Environment in Providing the

Necessities of Life: Food, Clothing, Shelter,

Recreation, for Eighth Grade Clasges in the Tulsa

General Bducation Curriculum. August 1§38.

Individual and Group Adjustment to Our Environment, for

Eighth Grade General Education Classes, Tulsa,

Oklahoma. Summer 1939.
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