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Foreword

AFT ER many congressional committee hearings, the 85th Congress
oconcluded that the Nation’s educational program as a whole had a
serious imbalance. In fact, the Congress considered this imbalance
to be of such magnitude as to affect the national security. Their de-
liberations resulted in the passage of the National Defense Education
Act, to be administered by the U.S. Commissioner of Education.

One of the educational areas found by the Congress to be in need of
strengthening, in order to help strengthen the national defense, was
the area of mathematics. Many other national groups, in addition
to the Congress, have realized the need for improving the school mathe-
matics program. The National Council of Teachers of Mathematics,
for example, has published yearbooks on the unifying themes in
mathematics. The May 1959 Bulletin of the National Association of
Secondary School Principals devoted jtself to the theme, “New De-
velopments in Secondary School Mathematics.” The National Sci-
ence Foundation has financed the School Mathematics Study Group
in its preparation of sample textbooks for grades 7-12. Other na-
tional foundations, too, have financed the writing of experimental
materials for school mathematics. Thus, a local school has many
sources from which to select new materials for the improvement of
its mathematics courses. .

The key to the improvement of any courses in the school curricu-
lum is obviously the teacher. In this connection, as regards the high
school mathematics curriculum, certain questions arise: Do the teach-
ers need inservice education for the new improved courses! What
inservice education programs are now in progress! How are school
administrators helping in these programs?

To seek information on these and kindred questions was the purpose
of the conference called by the U.S. Office of Education at Washington,
D.C., on March 17, 18, and 19, 1960. More than 50 persons partici-
pated in the conference and contributed to its success. This publica-
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A2 - FOREWORD

tion presents the formal papers that were given and also a summary
of the work seasion deliberations and panel discussions. It is being
published with the hope that persons interested in the improvement
of school mathematics will find specific suggestions applicable to their

own schools. -
The National Council of Teachers of Mathematics shared in the

*  responsibilities of planning and financing the conference and also will
share in the credit for whatever educational results accrue. Gratitude
18 expressed to all who took part in the conference. Thgir names and
identifications will be found in appendix F. '

J.Da~x Howy, E. GianN FratuzsstoN,
Director, Inattuction, Or- Assistant  Commissioner,
_ ganisation, and Services Division of State and
\ Branch. Fecal School Systems.
.
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Bighlghts of the Cogferemce

~

PACE MISSILES are only symbols of the great explosion of scien-

tific knowledge of the 20th century. One of the most important

factors contributing to this explosion is the revolutionary advancs in
both the development and the use of mathematics.

Not only are new requirements being placed on mathematics in the
fields of physics, chemistry, and engineering; but in other fields math-
ematics is being put to new and even more astonishing uses.

The biologist is applying mathematical theory to the study of inher-
itancy; industry is using mathematics in scheduling production and
distribution; the social scientist is using ideas from modern statistics;
the psychologist is using mathematics of game theory. In fact, the

- logic of mathematical models shows promise as the basis for develop-
ing teaching machines for all areas of knowledge. The new uses of
mathematics require less manipulation of formulas and equations, but
greater understanding of the-stfucture of mathematics and mathemat-
ical gystems. There is less emphasis on human computation that can
be done‘by machines, and more emphasis on the contruction of mathe-
matical models and symbolic representation of ideas and relationships.
Because of these new uses, mathematics is being firmly woven into the
fabric of the national culture. The role of mathematics is not only to
grind out answers to engineering problems, but to produce mathemat-
ical models (prototypes) that forecast the outcorm.e of social trends and
even the behavioral changes of a group. Such important new uses
and interpretations of mathematics require that students have a pro-
gram with a greater depth than the classical program designed for
19th-century education. The demands of society require a thorough
revision of our present secondary school mathematics curriculum.

Projects Now Baderway

T he School Mathematios Study Group (SMSG).—For the first time
in the history of education in the United States more than a hundred
college mathematicians and secondary school teachers together have
planned and written sample textbooks for grades 7 to 12. These
textbooks have been tried out in many types of schools under compe-
tent teachers especially trained for the new task. The project was
financed by the National Science Foundation.
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.2 INSERVICE EDUCATION

The textbooks may be purchased from the director of the project,
E. G. Begle, Drawer 2502A, Yale Station, New Haven, Conn.

The University of Illinois Comumittee on School Mathematics
(UICSM).—Since 1951, the committee has carried on a strong pro-
gram of study and experimentation in the improvement of school
mathematics. Many schools have tried out the instructional mate-

-rials and have thereby assisted in their development. Textbooks and
teachers manuals for the first 2 years of the UICSM curriculum may
be purchased from the University of Illinois Press, Urbana. These
materials include the subject matter found in first-year algebra and
plane geometry. 2

The Commission on Mathematics (CEEB).—This commission of
the College Entrance Examination Board, established in 1955 and

* composed of mathematicians and high school teachers, has made
recommendations for major improvements in the secondary mathe-
matics curriculum. The Commission has issued publications which
may be had by writing to the College Entrance Examination Board, -
Educational Testing Service, Box 592, Princeton, N.J.

The University of Maryland Mathematics Project (UMMP).—
The project has thus far concentrated on mathematics in the junior’
high school. Published materials may be purchased“from Dr, John
R. Mayor, University of Maryland, College Park, Md.

Ball State Teachers College Mathematics Program.—This experi-
mental program provides new material in algebra and geometry.
Published materials can be obtained by addressing Dr. Charles
Brumfiel, Ball State Teachers College, Muncie, Ind.

Boston College Series.—Under, the supervision of the Reverend
Stanley Bezuszka, S.J., materials are being planned for grades 8-12
in the Boston College Mathematics Series. The emphasis is on the
structure of mathematics approached from the historical point of
view. Inquiries about the program should be sent to Reverend
Bezuszka.

Secondary School Curriculum Committee—The committee, under
the direction of Frank B. Allen, was appointed by the National Coun-
cil of Teachers of Mathematics to study the mathematics curriculum
and instruction in secondary schools with relation to the needs of con-
temporary society. The committee report, entitled “The Secondary
Mathematics Curriculum,” and special reports such as “The Super-
visor of Mathematics: His Role in the Development of Mathematics

- Instruction,” may be purchased from the National Council of Teachers
of Mathematics. ‘ li

Other Projects—In addition to the projects specifically identified
above, many local and State experiments and studies are underway.
For example, a survey of a randomly selected sample of one-fifth of
the public secondary schools revealed that 40 percent of the schools’
administrators were planning to revise the mathematics curriculum.
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Recommended Changes

- o 4
Changes récommended by the various groups would—
" 1. Include the elementary concepts and language of sets.
. Teach a more refined concept of function.
. Strengthen the logical development of geometry.
. Present in plane geometry some of the elements of analytic geometry

and solid geometry.

Modernize the vocabulary of elementary algebra.
Study inequations as well as equations.

. Stress understanding rather than manipulation.

Cultivate an understanding and appreciation of the structure of
mathematics.

~
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Teachers’ Need for Inservice Education

Many educators are realizing that inservice education is a continu-
ing need for all teachers if they are to remain abreast of new develop-
ments in subject matter and teaching methods.

For example, the School Mathematics Study Group realized that
high school teachers in the SMSG experimental centers needed specific
training for teaching topics newly incorporated into high school
curriculums. A college teacher was assigned to work with the teach-
ers once & week. .

The University of Illinois Committee on School Mathematics
attaches so much importance to inservice education that up until the
time its materials were released (1959); it did not permit any teacher
to participate in its project until he had spent from 2 to 8 weeks in
preparation under its supervision (on various campuses). While the
instructional material was being experimented with, supervisors were
assigned to visit participating teachers during the school year and to
assist them in the new type of teaching,

Current Programs

A questionnaire sent by one of the conferees to more than 100 of
the large colleges indicated that 62 percent were giving inservice
education courses on the campus and 40 percent in various adjacent
school systems. Only 13 percent of the college institutes were paid
for by the college and were free to the teacher. These institutes were
of short duration, like the 1-day institutes at Northwestern University,
University of Illinois, and Western Washington College of Education.
Institutes for the reeducation of mathematics teachers have been spon-
sored by foundations and industries, including the National Science
Foundation, the Ford Foundsition, Shell Oil Co., General Electric Co.,

. and the Camille and Henry Dreyfus Fund. ' '




4 INSERVICE EDUCATION

Mord than half of the colleges indicated that they did provide
consultative help to teachers upon request.

More than half of the States had held conferences on the i i
education of mathematics teachers. About the same peroentage m
published brochures or booklets.

In about half of the 121 large schools studied groupe of mathematics
teochox\'swemorglnindtostndythemstbanstimprogzm TV
programs at Buffalo, New York City, Denver, and Chicago have'been
used for teacher inservice education.

About one-third of the schools had organized an inservice education
course which consisted of a college level class to introduce the new
conoepts in mathematics to the teachers.

Reasons for Changes n the Mathematics Carvicalem

memmmammmuahmuymmmmm
area of advanced mathematics, but also in the area of elementary
mathematics. )

zyathemnuuwduhbdn‘alumtomawidenﬂwdm
whlchwohndnotdrqameddnuwmm

&mwmmmmuwummm: It is moving
am&mhmmmhﬂmwnwuuGMNd
Mmuﬂm.dhmmmhmmmwm
situations. .

4 N«mmmxmwmmmmmw
to give better understanding of the subject.

&mummumammummmm
secondary mathematics and college mathematics.

amuummuammnnmmmam
sible curriculum changes, giving specific recommendations.

Relp From School Administrators

The conferees reported many ways in which the secondary school
ldministntonmhelpingmchantonpgudothoirpmﬁ-ioml
competence. Smofthuonysmbrwdemﬁod-bdw:“ e

1. Encourage teachers to read 4nd study bosks ou modern mathematich

g

Bosmpics: One school provided a list of such. books which: eould
Bchools, N.Y., provides a : for and encour-
mﬂ-bmdmm&on,wh:h R
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zmmw-munmwmummmmmm
schools and a college or university in the area. Noomple: The Dallas
Public School Bystem has such a cooperative arrangement with the
Southern Methodist University. The public schools:of Syracuse, N.Y.,
and Syracuse University are also cooperating in this manner.

3. Provide the necessary funds to pay teachers to work on curriculum ma-
terials during the summer months, Eeemple: The Eugene, Oreg., public
.choolmuopqaﬁn‘nchnm ’ ’

4. Encourage teachers to visit classes in schools where the new materials
in mathematics are being taught. Substitute teachers should be pro-
vided by the administration. Eeample: The Tucson, Aris, public
mmumummmammmmmm,
to its teachers. .

5. Set up salary nc‘lﬂls which provide appropriate increases for teach-
ers who complete” additional college courses in the subject matter of
their teaching field. ) ;

6. Make provisions in the regular school budget for financing a continuous
inservice education program.

7.Amnntheochoolncbednleto¢nowtucheu,onrdm““ae.tomb
udmtommcnrrkulummdymmfeldoulm-
tion meetings, and teacher inservice programs. Omne administrator of
& large schoal system emphasised this point by stating: “It is our feel-
ln:thnttomchaﬂthemthmdateacbemwewmm"tom
inservice education on school time.” o

8. Encourage local industrial organisations and philanthropic agencies to
sponsor inservice educational programs. BEaemples: The Timken Roller
Bearing Co. at Canton, Ohio, paid 50 percent of the expenses incurred
by local mathematics teachers in attending summer sessions at college.
The local industries of Dayton, Ohio, paid for an 8-week institute for
local teachers.- ) ’ '

9. Encourage mathematics teachers to join their professional associations,

_ both in mathematics and in general education.

10. Assist teachers to develop professionally by encouraging them to take
an active part in experiments] mathematios programs. '

11. Organise a mathematics curriculum study committee consisting of teach-
ers from various grade levels. This would help to provide continuous
development of the basic unifying concepts of mathematics.

12. Bngage well-qualified consultants to assist the local mathematics cur-
mmmmmmmmamw-mammmm
gram. '

mm;wmmmeﬂthoﬂm
mathematics and the new course materials.

14. Encourage the development of appropriate correspondence courses in

for teachers. Each State department of education may
assist one or more of the colleges in the State to develop such courses

i
]
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Addresses

Keynote Address
‘ ~ Problems Address

Program Address

Although the conference cpo}:m are responsible: for some necessary
condensing of the following three addresies, the conclusions and interpre-
tations are those of the authors and do not necessarily represent the views

of the conference sponsors.
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Noeded Emphases i the Teaching of Mathematics and
Implications for Teacher Reeducation
kW LR

I.CmﬁduingthoNnﬁmuswhole,hjghwhods'mmMed

with teachers who are adequately prepared to teach mathematics.

2. If qualified teachers were availabl e, it would be desirable for high

achoohtotuch:dnncad(collego)nlgebn,mdyﬁcgwwry,ed-

cnlns,su,mm-ixdgd)u,mdmﬁsticdmdhochmdmmdi&

ciplined mathematical reasoning.

&Sumdmyaforinabdngmnmbarofqudiﬁodm:

~ Raise salaries. ’
Raise qualification requirements.
luko‘mmdaad-nlcmhlﬂmﬁummm:um
mmmwpwqmmmnuu
mmmamm_mmwm
Import teachers from Burope. ’
Mmmmammm

4. Suggested ways for training teachers:
Mmmmmmmmm(m
.wm)mmmmumwm
rigorous, and more complete than current ones are.

Mwmhwmmmm&mmm
textbook materials

mmmmmummmmmm
courses. :

mhu'suuamnuuwmm&wtmuxm
Provide Skinner-type teaching machines to help teachers develop good

techniques.
Award degrees and certificates only on the basis of rigid examinations.

8. Any kind of inservice education program is likely to give most

benefit to teachers in larger administrative units, and hence to teachers

6. The lectures now being given by many institutes are at such an
- ' L °




10 INSERVICE EDUCATION
THE ADDAESS

Mathematics is recognized as that high school subject which con-
tributes most to the education of a future engineer or scientist. In
fact, if a stydent is not already good in mathematics before he leaves
high school, college mathematics can do little to help him become
either one or the other. True, it can add to the competence of a
student who has already achieved some mathematical mastery, but
it can retrieve for the engineering and science professions very few
students who have failed to get & good mathematics education in
high school. Thus it is that junior and senior high school teachers
are perhaps the key persons in building the foundatioms. for our
national scientific and technological strength.

In the United States a student takes up the calculus for the first
time around age 19—if he takes it up at all. In Europe, by contrast,
a student begins the subject at age 16 or 17, and it is not unusual to
find a bright one beginning it at age 14. To be sure, we.try to teach
the calculus to a larger percentage of our school population, but the
fact remains that our theoretical scientists are delayed at least 2 years
in getting to. this essential tool subject. ‘

Physicists who have been working in the Massachusetts Institute of
Technology Physical Science Study Group have a feeling that uni-
versity mathematicians in the United States do not as & whole favor
the idea of having the calculus started in high school. The reason
that these mathematicians don’t want to see the calculus taught there,
atthistimq,isthataofewofthepmanthighechoolm&thmtice
teachers are competent to teach the subject. In many cases the latter
would do more harm than good were they to attempt to teach it.
On the other hand, the reason that the university physics teachers
demand it is that they cannot advance the study of. physics unless
the students coming to them already have some knowledge of the
calculus. Again, to keep our place in this world we must have a
substantial number of our students beginning the serious study of
physics in high school. Indeed, we probably have to expect them to

The main trouble is that they lack mathematical preparation.
Wohaveoometooneofthoutimuwbmthecnn-icnlnmmmbe
cleaned up. We must remove the desdwood, keep the substantial
body of old mathematics whose value is ageless, but exprees it in a
momprodnmdmompowerfnlhnmmdeﬂedinhllmal
'wmomiamthew.yuhlunndmdhmdbdmm“mwm
those new ideas which are more valuable than the deadwood we remove.
,Ithudwaysbeenthehistoryofintollectml progress that this sort
ofMtionbyooonomizingmdnimplifyin,thingshumabhd

.
)
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the younger generations to cover the ever broadening sweep of knowl- ‘
edge without being genetically superior to their parents. But, in I
coming to this time of reorganization and simplification of the math- |
ematics curriculum to permit the earlier study of tool subjects like the
calculus and the introduction of relatively new subjects like matrix
algebra, sets, probability and statistical inference, we find that we
have been losing ground for 80 years. Despite their willingness to
work, our school mathematics teachers do not have enough mathemat-
ical power to adapt to the demands of a new curriculum.
If waﬁnditinﬂleoommoninteresttohuvehighechoolteachm
take on responsibility for teaching traditional subjects like ocollege
- algebra, analytical trigonometry, analytical geometry, and the calcu-
lus (which for generations have resided at just the next step after
high school), we find them eager to do 80, but on the whole not well
enough prepared to teach these subjects without going back to school
themselves. If we ask them, to teach a more rigorous algebra, to ob-
serve the discipline of mathematical logic in their reasoning processes,
to convert to the language of sets and set operations, to teach linear
algebra or probability, they find these new ideas beyond them. If
weukthuntoacoonunodstetothenewphysicsmdchunisttyorw
use elementary dimensional analysis in & modern way, we find them
unable to do that.

Yet,ifwemtokeeppweint.heworldmdgivesdequm instruc-
tion to students of superior ability, we must have a corps of teachers
who can teach, in the 11th and 12th grades, subjects which in the past
have been largely the responsibility of the colleges. We need a spe-
cial certification and a sufficient number of teachers so that each high
school can have at least one of these advanced-level teachers who is
capable of teaching superior students. The number now on hand is
8o small thntwemnnotynttdvisehighmhoolatoundemketuching
the calculus for students to get advanced college placement, even
thmghmknowﬂx&tthisismurgmﬂyneededqﬂeﬁngforourfumm
physical scientists and mathematicians. It is difficult to estimate the
number of these teachers that we actually need, but when that num-
ber is found, the number that we should prepare should be multiplied
by 5 or 10, since the losses to college teaching and to industry will
be very great.

National surveys of the qualifications of mathematics teachers re-
veal two very distinct categories of these teachers. There is a fairly
large group, constituting perhaps s third of the total, who at least on
paper are well prepared. But at the other end of the scale thers is
another large group, also constituting perhaps a third of the total, who
are poorly qualified. We may be reasonably sure that the rural and
mnmmnmmwpmﬁmmmof&h

(o cee—a1—a ‘




12 INSERVICE EDUCATION

poorly qualified third, even though they edm;hrgepemanugo of
the sfudent population. Schools in the socially decadent areas of
lugecitiesulaopmbablyhamssh&mofﬂmpoodyqnﬂiﬁedmﬂ.bo—
msticpmohst,sinoointhoeamjuvmﬂedelinqwmymnhmlifa
intolen.bleforstuchuwdlmmghquﬂiﬁedwﬂnd;jobinmom
pleasant surroundings.
Now,ifwnenmineﬁnmeansuonrdisposdwinmthenumv
borofqudiﬁedmhmmdwimpmmthequﬁﬁmﬁmofaxiﬂing
teac.hersweﬁndthuonrpresmtwnysotdoingaomudytandto'm-
cmcaotheqnaliﬁu;ionsofthedmdyweuqmmedmpthitdmd
toincmmthennmberofqudiﬁedwhminhrgenrbnnacbooh
without doing much for the small schools. Among the things which
we might try to do are the following: (1) Raise teachers’ salaries, (2)
oconduct more institutes—both summer and academic Year, (8) expand
the conventional commuting type of inservice training (where either
memchoroommutmtothautndenuorthostndenuoommmtot.ho
teacher), (4) increase the capacity of undergraduate and graduate

tuchmntbcr&mthemrdmtbemﬂocbooh,or,ﬂmpo&ly
qualified teachers. Thus, what we have done and what we are likely
todotandswnptubgstillfurthuthotopthirdofonrhchnhm
the bottom third. For example, in the large urban schools salaries are
munllydrudyhigbermdeuiartoni-thminthomﬂlmul

oftowntbenmdiﬁculﬁawhichmsbthomkdmodpmhibiﬁn
annmtly,biddingismtimlymsbuhofnhry. It is hard to get
proper references. Itisupmdnmdthemdtislihdytobonn»
stable. Tlndiﬁcnltmmh,cboia,mdpemﬁaninthismrhtof
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lower salary than can an outsider, and that she will stay. It is this
type of “home folks” appointment which makes up a large component
of the lowest third in qualification. Moreover, this process has been
going on for a long time and some of these pootly qualified hometown
teachers may no longer be young. Their family responsibilities (about
three-fourths are married) make it difficult for them to go to academic-
year or summer institutes. Also, teachers in a small school cannot
easily be granted leave. Raising their salaries would probably not
make better teachers of them, however justly the raise may be deserved.
To improve their qualifications, inservice reeducation in some cases
has been attempted with college professors commuting great distances
to meet their classes. This is extremely wasteful of college manpower.
College teachers have been willing to undertake this kind of travel in
the recent spirit of emergency, but it cannot last and at best it is
extremely limited in application. -

Before returning to propose some measures for the betterment of
hmndownw.cbeu,mdthmformwwmtics,inthosmallmm
schools, I should like to comment upon teachers’ salaries and certifica-
tion requirements. It seems sure that the only long-term solution of
the problem of providing American youth with adequate mathematical
teaching is to raise salaries and raise certification requirements. We
must pay enough to get good people and we have to demand that we
get what we pay for. The fact that this is the direction of real solution
is something we must not lose sight of while we are exploiting tem-
porary measures to cope with the immediate problem. Probably a
set of graded certification requirements with acoompanying graded
salary incentives is called for: A second-class certificate like the
present minimum certification, a first-class certificate for normal high
mboolwork,mdmtdvmcodmrtiﬁuuﬁormhingmeulculnbor
other advanced-standing subjects. )

btmdmuymethingaboutthoseax@stinginstimm.ndoﬁzer
fallowahipprognmwhiehmlwtthoMcpplimnh,oMmputodly,
sndoﬂurﬂherhigh—levolmﬂhumﬁcsleetummdimesimppmpri-
ate forthe ordinary high school teacher. Many of the selected appli-
cants have had the benefit of good training in the first place. Congress
has put very severe limits on the programs in these institutes for
pnpnntimofoolhgotuchen;wdonrgndmbocboohannotmp—
ply the demands of industry, universities, and National Science
Foundation postdootoral research fellowships for fully prepared
mathematicians. This leaves the colleges short of. qualified mathe-
mﬁahohuand,u.ﬂnmmmitymlhpupﬁnguptohbm
ofimdngnnmbuuofedlegalmdmh,thapmblemwiﬂgatmmh
worse. In recruiting faculty, colleges will look more and more to
persons who have received substantial mathematical preparation in .
the institute programs, This is not 80 bad exoept that it will rob the -
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hxgh&ﬂ)oohofthebﬁqushﬁedtmohun,md these schools surely
need them

Let us try toputmgetharuoo;nplaxofdeviminminmimpm
gram (o meet the requirements of improving the qualifications of the
hometown teachers. 'Ihmuamthuwooonuructmybonow in
its total structure, though the elements will be familiar,

1. I propose that we prepare for each high school mathematics
course a student's taxt (together with a teacher’s edition) —more
rigorous, more complets, more theoretical. The School Mathematics
Study Group is doing this now, though I believe the form should be

+  Somewhat different. We willfesd workbooks, too.

2. Let us provide local seminars in which the teachers, including
preferably at least one experienced teacher, will register and meet
regularly to work through the taxt material.

3. The local seminar should carry some form of credit and suitable
economic rewards.

4. As a supplementary form of instruction we should provide, on
film or television kinescopes, & series of expositions or full courses for
the 11th and 12th grades so that the presentations could be viewed
jointly by students and teachers. Since thess film lectures would not
be longer than 80 minutes, time would be left for discussion at the
end of the clas¥Period. |

5. A traveling supervisor @uch State should visit from time to
time to receive a report of progress and keep the program going.
This might be accomplished by means of small regional mestings
rather than individual visits.

6. Home study courses by correspondence from university centers
should be constructed to fit the new materials precisely. The weaker
the mathematical preparation of a teacher the less he can adapt it to
his own classroom activities.

7. Possible use of Skinner-type teaching machines to help the ap-
prentice teachers develop techniques should be tried. Teachers are
embarrassed to reveal their deficiencies in any open class and this is a
serious barrier to their polishing their own technique through long
Practice, trial, and error. They might be less embarrassed to ha‘s
teaching machine. However, these machine devices can be e
to develop only routine technique, not mathematical reasoning.

8. Degrees and certification would be awarded only upon rigorous
examinations conducted st university centers. The seminars, films,
workbooks, and conferences would be regarded merely as aids to learn-
ing. Degrees would not be awarded upon the mere accumulation of
credits.

9. Foundation, State, or other aid, to this inservics pattern would be
to provide for writing the student’s text and accompanying teacher’s
edition, making films, and supplying the traveling supervisor. Local

\ .
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schools would be axpected to relieve part of the loads of teachers tak-
ing inservice reeducation, particularly extracurricular loads, and pro-
vide additional stipends or salary increments upon the completion of
the work.

The foregoing elements of an inservice reeducation program are
adaptable to the large schools also. In fact, like all other devices we
have been able to construct, they are probably more easily accom-
plished in the large schools. '

N
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Curreat Problems and Patterns of Inservice Education in
High School Mathematics

DR RENRY W. SYER

MIGNLIGTS OF THE ADDRESS

L. This address is based on replies. to. a questionnaire sent by the
author to colleges, State departments of education, and school systems.
2. The purposes of inservice education are to—
Improve teachers in content and in method.
Develop a unity of purpose in teaching.
Broaden the understandings of background and experience.
Keep administrators informed about the mathematics program.
Give teachers confidence as to the direction being taken in planned
courses. ‘
Keep teachers ready to investigate new ideas. ;
Keep the community informed about mathematics courses.
Help secondary teachers become informed about mathematics at
the ele'mentar): level and the college level. :
3. Three college-reported methods are the following : ]
Courses for persons already teaching.
Institutes financed by the National Science Foundatjon and by
other means. ‘ -
Consultative services by college staffs. ’
4. College-conducted inservice education originates bot.h,/ ingside and
outside the colleges. ‘ /
5. State departments of education have reported thesg methods of
inservice education as being used within their States:
Reading by individual teachers. /
Groups of teachers meeting in informal discussion groups or in
formal classes, with or without outside help. /
Conferences and lectures. /
Cooperative programs with nearby colleges.
Curriculum planning.
6. State departments of education have themselves used the following
methods: ~ ,
Conferences. .
Publications.
- . Consultative services.
_ State curriculums.
Encouragement of liaison batween colleges and school systems,
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7. School systems have reported these methods for improving mathe-
matical understanding:

Reading by individual teachers. .

Groups of teachers meeting in informal discussion groups or in

formal classes, with or without outsid help.

Conferences and lectures. -

Cooperative programs with nearby colleges.

Curriculum planning.
8. School systems have reported the following methods for improving
mathematics teaching : : ’

Conferences.

Visits by supervisors.

Formal courses.

The purpose of my talk today is to present a summary and
picture of the present situation of inservice education of mathe-
matics teachers in the United States. This is & difficult undertaking
because the United States presents great diversities in types of
educational systems and schools, in the content of the mathematics
taught, in the kinds of teachers, and in the ways whereby the schools,
school districts, and States conduct their inservice education pro-
grams. In order to try to get a picture of all this, questionnaires were
sent to various persons throughout the country. Mast of my remarks
will be based upon their replies. Although some of the answers
were short and gave evidence that the people making them had not
had enough time to be complete in their remarks, it is surprising
how many answers contained 5, 8, 7, 8, 9, or even 10 typewritten
pages of careful detail. I hereby express my appreciation and
thmkstothesapersonsformnkigit possible for me to present so
many details.

You may be interested to know the breakdown of the greups
receiving the questionnaire on inservice edueation for mathematics
teachers. The group most likely to provide information by means of
such a questionnaire seemed to be three: colleges, State departments
of education, and school systems. The number of questionnaires
mtﬂedtoindividnﬂsintbeaothmgmupe,’inthemmeorderujm
mentioned, was- the following: 138, 67, and 212. The returns,
peremhgawim,wmocpuwtfmthdoollegu,.ﬁspomtm
the State departments of education, and also 58 percent from the
school. systems. I shall report the replies in this same order: Col-
Iegu,Stutodoputmonhotodmtim,mdecboolm

Youmyahobeinmmdtoknowhowthoindividmhm
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First, the individuals in colleges: The preliminary selection was
composed of persons in colleges listed by the U.S. Office of Education
in its Education Directory, 196960, Part 111: Higher Education,
under categories * ITI and IV, and also shown either as having a Dean
of Education or as being accredited for teacher education.? Since this
preliminary selection resulted in too many names, their number was
reduced by eliminating approximately half the institutions in each
State.

The names of individuals in Szate departments of education were
obtained from the following sources: A list from the National Council
of Teachers of Mathematics naming supervisors who devoted more
than 50 percent of their time to supervising mathematics was used in
its entirety. In this group were 40 persons in State departments of
education. From another list of the Council giving the names of
supervisors who devoted Zess than 50 percent of their time to super-
vising mathematics, five names were found for States not represented
on the Council’s first list, identified above, A third list (this one from
the Office of Education) supplied 11 more names, representing States
not covered by the Council’s two lists. Finally, a group of 11 State
departments of education remained where no one had been contacted
for information. To them questionnaires were mailed addressed
merely “Supervisor, Secondary Education.”

The mathematics supervisors in school systems were reached by con-
sulting two sources: (1) s list put out by the National Council of
Teachers of Mathematics which identified 111 cities® which had s
mathematics supervisor devoting more than 50 percent of his time to
supervision; and (2) the Office of Education’s £ducation Directory,
196960, Part I1: Counties and Cities, From this directory were
taken the names of all cities of more than 90,000 population and, in
States having no city of that size, the names of the two largest cities.

Programs Reported by Colleges
Mhhmw

'mmmmhdumnhhet»thw-H“M" A
'Thomd“dty"dmohdmm-uuw.dt’, town, or village appearing on that list,

k
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A course for practising teachers has certain shortcomings. One
of the most frequent seems to occur through misuse of the word
“foundations.” Originally, as applied to mathematics, the word had
a fairly narrow meaning and it was a distinct part of the discipline
of our subject. As happens with many words, however, this one
was broadened to serve as a generally useful word, and consequently
its meaning became blurred. For example, the following quotations
from questionnaires returned by two colleges obviously do not retain
the meaning originally intended by mathematics departments for
the classification, “foundations of mathematics.”

Our coufse in foundations of mathematics includes such topics as short

cuts and devices in multiplication, tests for divisibility, pumber puszsies,
magic squares, and mathematical machines.

A course in foundations of mathematics is not allowed for secondary
‘education majors, but is approved for elementary education majors.

The meaning of the word “foundations” has certainly now become
very vague. Still another college reported that in its courses to
improve mathematics teaching the features that the teachers liked
best were the teaching tricks. Other colleges said that the greatest
handicap was that the teachers rebelled against the “hard study of
mathematics.” Obviously here are implied suggestions for the col- -
leges in designing, naming, and describing their mathematics courses
and in motivating teachers to understand the purpose of these courses.

Courses Attended by Mathematics Tesshers snd Others

This category in the questionnaire was intended to cover mathe-
matics department courses attended by mathematics majors, psychol-
ogy or economics majors who wanted mathematics courses, other
majors, future mathematics teachers, and practising mathematics
teachers. Since the inquiry concerned inservice education, such
courses should not have been reported in any case where they were
not attended by some teachers of mathematics. It is difficult to tell
whether this is the interpretation given by the responding colleges,
but 75 percent said that they offer such courses at the college and
7 percent said that they offer such courses in school systems. For
example, the City College of New York City reported a cooperative
program between the departments of education and mathematics,

Somooftheshorwominpoftheeotmeenndardiscusionmm
definitely to be connected with the matter of standards. For example:
“We have 64 required quarter-hours for a mathematics major.” How-
ever, this particular college sent along a catalog which shows that
thohighutbvdmminthmuqmrm-hounisominthoinugm
calculus. Or again: “We are now requiring a course in arithmetic
content for elementary teachers before they receive their B.A.” This
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newaisnotst&ﬂ.lingtothoeaofnawhohuefollowedthemodfor
training elementary and secondary teachers, but it is certainly a
quotation tobacknpthofedingthstthemdnchofmlthmsﬁcd
oontent courses have been somewhat lax in the past.

Omposiblesuggu.imconmmingoonmfortucheuundfor
pemonsintandingtobetuchou,wonldbetocombinethelwtumparts
of the course, but have separate recitation or discussion sections for
thoeeintheclmwhommchers,evenifeepamtemﬁom were
not available for those not planning to be teachers. The sections for
recitation or discussion could be used to discuss topics especially
significant to teachers. Or, these sections could be used to help
teachers who are trying to fill in their background, ho find that
they are building upon mathematics learned so far} the past that
they need a bit of special help to compete wi who are more
proficient.

Certdn]yoneofthemonteonmonmdnﬂpmﬁublemethodsof
imarvioeedmtionform&thﬂnaﬁmtuchu'inmontymhlsbeen
the summer and academic-year institutes sponsored and paid for by
the National Science Foundation. Sixty-four percent of the report-
ing colleges were scheduling these institutes at the time of the ques-
tionnaire. (’I‘heFo:dInstitutaaandt.he&allInsﬁtmammnch
the same purpose; and the Camille and Henry Dreyfus Fund Insti-
tutes, according to the reports from Montclair and Trenton State
Colleges in New Jersey, also are working toward much the same goals.)

Comments on the questionnaires returned in the study reported
hunindiauthumedlegumboginningmdwdwommh
on the National Science Foundation Innl:itutsmdmthenmnu’ng
themselves for lack of effort in inservice education for mathematics

inthisﬁddbocuuntheyhsnnotboenumrdedugnntbyﬂnNSF.
Certainly the need will always exist for more local initiative and
uhntinddgning,lpomhg,tndeondmﬁnginuitum So much
hwbegﬁnodﬁnmlocddovdopmt,muﬁp,mdﬁnmcing
o!innrvioeedmﬁonpmgnmthnteollepahmﬂdmdduwhst
mq:onsibilitytbothofordovdopingthcirm

Another shortcoming reported is that some college programs in-
clude too wide a range of interest and abilities. This fact makes the

mwﬁuwhumw' future. NSF
institutes? Hmmuhwinthepsrquphnﬁonowin‘.
MMHNMMWMMMM
mathematics supervisors. l(ayauh-unmﬁu-mwmm‘
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the job—as recently as February 1960 or November 1959, They would 5
uppreciate help in improving their supervision, and. would like to get
wgetberwithothermutlm;ﬁesmpervisominoderwdxmexperi- !
ences and develop programs. Certainly, combining the less experi- ;
encodwiththomomuxpeﬁencedmpervisorswouldmabminmmﬁng |
and profitable 6-week institute.

Another suggestion would be to have a really rigorous evaluation
of the institute program. ' Inevitably, in any group of individuals or
projects some will always be better than others. Evaluations, however,

" can bring up the quality of the poor ones.

The final suggestion would be to try to eliminate many of the dif-
ficulties experienced by institute directors because of the large number
of refusals by applicants after letters of acceptance have gone out to
them from the institute. Refusals at this point mean that the insti-
tutes must continue to select applicants until the quota is full. One
possible solution is that one central location should take care of all
advertising, applications, and selections. The greatest fear resulting
from this, of course, is that such a plan would lessen the power of the
individual Institute director to make his own choice of applicants.
This, however, need not be true at all, for selections could be made by
a committee consisting of the directors or their representatives meet-
ing centrally at one time. The applicants, of course, have applied only
once to this central committes and have indicated, in order, their first
three choices for institutes. By thought and preparation, most of the
objections to this centralisation can be removed, I am sure.

Collago-Finansed Institutes Free te Tesshers

Apparently college-financed institutes free to teachers are not very
pmnlent,sixmonlylapamtofthooollegesmwingqunea—
tionnaire reported having offered them. These institutes are naturally
of short duration. Typical examples: The 1- or 114-day conferences
of the State University of Iowa, the twice-yearly institutes of North-
western University, and the seminar on the materials of the University
of Illinois Committee on School Mathematics of the Western Wash-
ington College of Education.

One of the reported shortcomings of thess free institutes is that they
try to be too broad, thereby wasting time. Another, that lectures
without discussion seem to frustrate teachers who are used to partici-
pation. wmmmamhmmm
nor useful to teachers. ‘It would seem that this last criticiem might be
qualified by noting that the manner in which s report of research is
presented would certainly influence its reception by.the teachers.

I have only two suggestions concerning these short-time free insti-
tutes. - The first is that colleges should assume the expense to s limited
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extent, as a service to encourage and stimulate interest in mathematics
teaching within a community. (This is especially true of State univer-
gities or State colleges.) The second suggestion is that the chief pur-
Pose of these institutes would be to give orientation or general infor-
mution,sincetheyc;nhudlyeemumintensivepmgmmwtuch
specific, limited topics in mathematics.

College-Spensersd lnstitutes Paid for by Tesohers

The fact that this category was apparently interpreted in many
ways makes one aware that the word “institute” does not have a clear

meaning in the minds of many people. The meanings seem to. in-

it.isverydiﬁiculttointerpmtthefwtthuai!pemtofthecolleges
reported sponsoring institutes paid for by the teachers. Some ex-
amples might be useful, however: The University of Florida held
-week institutes in various counties during August; Northwestern
University has had 1-day institutes charging 50 cents admission to
the teachers; San Jose College has had a 1-week workshop; and other
colleges listed many types of extension courses.

One of the chief obstacles to holding institutes seems to be the diffi-
culty that teachers and college stafl experience in finding time in their
crowded lives to participate. Nevertheless, college sponsorship of
such institutes (whether they be interpreted as 1-day or 8-week in-
stitutes) should be encouraged in order to avoid total dependence on
national funds before local efforts are made.

Consuiting Servises Provided by Gollages :
Forty-six percent of the reporting colleges have provided consult-

mgmrvioesinmztbmtieswmchmlndodministntomoomingto
the college for help, and 55 percent have provided theee services by
sending consultants out to the schools. These two categories of
oourse are not mutually exclusive. For example, Western Michigan
Unimsitydesigmtutdtyint.bofdlwhenmwfachmoanobo
hura.nddismsolntionsofpmblemspecnliutothom. The exten-
siondivisionoflonStweTuchpnColhgemgnhrlyb« rows teach-
erafmﬂuma.thumticodepcrunenttogomtmddomxltingin
the schools. Rutgers has a program of “intervisitation” to mathe-
matics classes at the college. (Thispmbl.blymumthatloctlhigh
lchooltuoborshantheopportnnitytositinonoollqomthamth
classes.) Suchproqedumwonldoauinlynmtobopmiﬁw
ahonldboloohdintobyothrcolhgu
Samoftholborhoominpmmmmdupinth'smplyfmom
?H@:“qudmmwmeolhpldtyucbmonhigh

-
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school days.” Such a regimented and artificial way of providing
consultation service does not seem to be flexible enough. Allowing
only 1 day s year when problems can be discussed has the same effect
as postponing questions in a discussion group until the end of a 8-
hour lecture. By that time most of the questions have been forgotten
or do not seem important.

Another shortcoming of consultation services is the feeling implicit
in many answers that a consultant who goes out to a school for only
a single day achieves fow permanent results, Or, as one person put it :
“Consulting on teachers’ workdays is useless.”

Thebutsuggestionthuseem:togmwoutofthepnttemofcom-
ments on consultation services is that long-term programs of coopera-
tion should be developed between a particular college staff and a
particular school staff. By getting to know each other, by helping each
other work out solutions of the problems, and by finding the type of
help+that will be received readily, this association could grow into a
most useful method of inservice education.

Origin of the Services: Withis the College

Thirty-four percent of the answers said that the inservice training
for mathematics teachers originated at the suggestion of college ad-
ministrators; 52 percent said it was at the suggestion of individual
professors. In general, the questionnaires were answered by individ-

but the proportions did seem to be in accordance with intuitive con-
clusionslhsdmchedbefmmooivingtheanswm For example,
Northwadornropm'tedthatsvioepmsidonthndcdledsoonference
of schools in mathematics departments in 1945 to consider what should
mtohdpthemuhemuﬁcapmsm San Diego State College
indi that the suggestion for applying for a NSF academic year
insﬁtutognnthndoomofmtbedemofthogndumdivision.

'Ihoflllwyinhautinthecxpocutionofhuingintistimforin-
earvimedueuﬁmmfmmwithinsooﬂegoisaxpmdintbomer
tmmonooollega:“Ourhuvytuchingloadinthomat.humtiesdo-‘
partment prevents our working with teachers.” Even though we may
fedthntpwphwilldnyuﬁndtimotodowh&ttheybdiaveisim-
porhnttodo,itisqnitetmethntmﬂ.hmuticsdopuhmnutoday
hmmghtodowithoutthinkinglpumwpmjoetnnleaitbo-
comes very important to them. The examples above suggest that col-
lnguoouldwolledlwguhcrgmpsofpmhuomandldmin&ubom
‘whomigbtbointumadinpmmotinginurvicaednmionformatho-
mﬁmmchu'tohnthemdimnﬂdrrqonﬁhﬂiﬁumdpomibh
plans,
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Origin of the Services: Gutside the Collegs

Forty-three percent of the reporting colleges said that inservice
educationhsdbeenorigimtedbysdministummofmhooliywms,

and 18 percent that it had been originated by State departments of
education. Itmnybetmet.huthisisnotoncoft.bem;jorn-
sponsibilities of State departments of education and that therefore
themuﬁgumhmshonldnotbeinmrpmduadeﬁciwcy. For
example, the University of California at Los Angeles reported that
thoireoumesformaﬂmmﬁamhenhndgmwnoutofthemeds

service programs. Courses at the University of Rochester have been
supported by the State department of education. -

Withauthisopdmimwemnstm;typeofahonmingu-
emplified by the following words of one college: “The State depart-
ment did not believe in subject matter. They are changing now and
indjreot]yspomoringsooup!eofworhbopo.” It is hard to know
what the State department did believe in if not in subject matter, but
it probably felt that its time and efforts should be spent on general
omsidmtionsntbertbsnonconsidwionofdmpmblmofmh
specific subject. One suggestion is that colleges prepare and circulate
s bulletin to all school systems in their neighborhood, telling what
they, the colleges, can do and what services the school systems can ask
for. This might lead to cooperative efforts of several kinds planned
together with neighboring school systems.

Programs Reported by Stats Departments of Education
Reading by individeal Teashers

Fifty-fourperoentofthompomfmmSuudeputumcsofednw
hmchechdmdmgbymdxndmlmhus. Funds available under




fomignhngungn,thenshouldbeoomochmgeinthemof.NDEA
fnndntopcrmituhrgtrputoftbuntoﬁnmceinmrvicoeduc;tion
rather than certain physical materials, However, it is true that the
purchase of books to be read and studied by pupils and by teachers
will always continue to be important. One method to improve indi-
vidual reading is for State departments of education to encourage
local purchase of books and to help schools in deciding what to buy.
Indeed, there is a feeling that the very best method of inservice educa-
tion i8 to help individual teachers learn to read mathematics books
mdthwstndyby;bamndm Theysbouldnotfeeldmtheyhnel
responsibility to go on with their study only when a formal group or
class is formed. This is of course partly a matter of motivation, since
nymowrhbetwwhenheseesothuiindmsmeactivity. It is
alsq, however, a question of technique. Many teachers do not know
how to get the most out of individual study of s mathematics book,
and conferences and meetings of supervisors to improve the technique
would be very valuable.

thamodhalpfulnudmnaﬁaboohcun-iculums,mdpmgnms
that they knew of within their States. (A list of these titles
willbofoundinsppendkA.) It is interesting to note that most
of the titles seem to be on mathematical content. Two books seem to
beint.hoelemenuryﬁeldmdsemintheaeoondnry. Only one book
onmtbodmmmdmdthstminthodmnentary:m(nomin
the secondary). Eight subjects were reported as curriculums or
programs found helpful within the States. Eight items reported
can be classified as miscellaneous. This last category includes films
and also publications of the National Council of Teachers of Mathe-
matics.

Study Greups (Mo Gutside Bely

Fifty-nine percent of the answering State departments checked this
activity. (hﬁﬁunhoommmhdMMoalﬂinitiatedstndium
the best kind. Various achool systems in Minnesota have examined
their curriculums by this means. A New Mexico mathematics teacher,
MnmingtromsUninnityoflhqhndmimtitum,fomda
study group. InNouda,uambeuoft.hemathemstiadepuunanu
meet often and take turns presenting topics £o the whole group.

It must be remembered that such example: a3 the ones in this cate-
m-nnddlcltcgori-—mmmlytypicd. They are not to be
Awnotﬂﬁnkindofwﬁvity,mtomwbom
Mhdvi&ighthdngcthunohmrdmm

g
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working together will soon turn the session into one of telling anec-
dotes: Reporting how they like to teach a particular topic or how
clever Johnny is. Such activities are relaxing but not very educa-
tional. Thus, a plan should be developed by any group having no
outside help to assure that firm leadership be maintained.

Discussion Groups (Oetside Leader)

Fifty-one percent of the answering State departments reported
teachers’ discussion groups that had an outside leader but no prepara-
tion expected from the group. In New Mexico this method was used
to study textbooks being considered for adoption. Since textbooks are
of obvious concern, teachers naturally would feel that such an ap-
proach is practical. It is valuable, however, only so far as it leads
to a discussion of the mathematical concepts to be taught. Should dis-
cussion bog down on questions as to whether this or that textbook has
the right amount of color in its illustrations or as to what types of
exercises the teachers wish the authors would include, then the dis-
cussion might be interesting, but not particularly valuable.

New Mexico also reported worthwhile discussion resulting from a
demonstration lesson on mathematics by means of a film.

A committee in Wyoming has a representative from each building
within a school system, but this sounds more like a committee to es-
tablish policy rather than to provide inservice education.

Some of the shortcomings of discussion groups were brought out
bytheanswerstosquestionastowha&wuthemstusafulmath&
matical topic discussed. Even with the word “mathematical” in the
question, such answers as the following were reported : “Use of equip-
ment such as tape recorder and overhead projector,” or “proper use
of manipulative devices and proper recognition of individual differ-
ences.” Worthy as these discussions are, they do not answer the ques-
tion concerning mathematical topics. Discussion groups should have
variety, and the use of demonstration lessons, films, or TV programs
to inspire discussion would certainly bring out & number of viewpointa.
Naturally, it is important to restrict the range of the discussion in
order to give unity, and this implies a firm chairman. It would
eaemt.hst,instudofhnvingasapanumddistinctwpicforach
meeting,ugmnpoouldrestrictuseriesofmeetingswsmllmgu
of topics in order to give unity and depth to the discussions.

Formal Classes

Forty-six percent of the respondent State departments of education
reported formal mathematics classes with leaders from within the
mhoolsymm,mdwpmtnportedﬂmaclmwithhdmfm

1
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outside the school system. (These 46 percent are not necessarily the
same States nor mutually exclusive States.) The classes in Minnesota
have come from local initiative and organization and there are plans
for them in Pennsylvania. The New York, Oklahoma, and Pennsyl-
vania Departments of Education have related formal classes with TV
courses. Hawaii has formal workshop clases extending throughout
the year. Delaware has its formal classes “tied to the salary schedule,”
Which is certainly usual; but the classes are paid for by the school
district, which may not be so usual.

systams {

Another comment from the departments is that teachers need some
assurance that much of what they are already doing is right, but that
in addition they must fit new ideas into their present curriculums.

Confercnses and Lochures

Forty-six percent of the answering departments checked confer-
ences and lectures. New Hampshire said that these wers a
bysgmupoftuéharswithintheSt&temdthalesoSaturdsy

seminars were held at Dartmouth College, where teachers could
discuss mathematics and methods of teaching. Historically speak-

to be of little lasting help. Thus it seems that they should be used
only oocasionally as inspiration and that they could hardly be called
8 long-term method of “inservice education.” A

Carricatmn Plaaning

Thirty-nine percent of the answering departments reported this
activity. It is clear that well-conducted curriculum program of
developing, writing, or studying a curriculum for a community or
State can lead to much excellent inservice education. State curricu-

‘ D ———————
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Stats Cwrvieshums

Thirty-six percent of the answering departments reported a State
mathematics curriculum. Minnesota has a lsboratory that attempts
to evaluate curriculums to be used within the State. California is
beginning a 3-year study of the curriculum in grades 1-14 of the
State. Several States spologized that their curriculums are old and
out of date. This may well be true, but I wonder whether we have
not made them feel too guilty, since we have overemphasised the
need for constantly revising the curriculum. It is hard to know
what is meant by “old” and it*may be that some are not so old as
suggested. It should be carefully noted that providing State cur-
riculums is not sutomatically s method for inservice education.
Rather than the printed document, it is the active thinking through
and writing of a curriculum and the interpreting of it in study
groups that account for the inservice education.

Comsuitation Services

Fifty-two percent of the responding departments provide con-
sultation services. Such services have many forms. Minnesota and
Utah, for example, provides help to individual school systems as
requested, and Maryland has helped to set up local workshops.

Confereases

Fifty-four percent of the answering State departmeunts of educa-
tion reported having set up conferences for mathematics teachers.
Through its commission on mathematica, which holds many meetings
and makes excellent reports, the Texas department has inspired many
conferences. West Virginia has a dual staff for conferences: One
person from mathematics and one from education to work as a team.
Texas has a twice-yearly workshop in each of 18 districts, and Maine
uses the traveling lecturer of the Mathematics Association of America
as a nucleus around which to build conferences throughout the State.

Besldets or Blullagragphies

Forty-five percent of the answering State departments reported
publishing booklets or bibliographies. Newasletters, such as those in
MinmsohmdNevMaxioo,orliﬁ:offaciliti.m?deqnimdmﬂu
to the one provided by Maryland are very useful. Bibliographies
hnbmpmpuedbymyShtu,indudinngnuﬁwt,Io't,
Nevada, Oklahoma, and Utah. Oklahoma also has provided a booklet
ontheimpmvmtotmﬂbemstiahuhingthugoubqwdth
point of being merely & State curriculum.

ERIC
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The shortcomings of State department booklets snd bibliographies
are few, but it might be well to mention the overemphasis they some-
times place on physical equipment rather than on books or mathe-
matical ideas. For example, one State department lists five publica-
tions available to the schools: Four of these are concerned with using
equipment or buying equipment. The only suggestion sbout these
publications is to study how they are baing used and to make sure
that they are getting the proper results rather than to assume that
they will automatically get them.

Cosperstive Pregrams With Neardy Colleges

Fifty-nine percent of the answering State departments reported
this activity. In Georgia, university consultants are provided to the
school systems and are paid for by the State department. Perhaps
such consultation should not be in this category, which the question-
naire intended as covering long-range, continuing programs of coop-
eration combining high school teachers’ experiencs and a college
staff’s somewhat broader knowledge of mathematics, However, there
seenis to be evidence that this meaning was not read into the question
as stated. The 59 percent is therefore probably not very meaningful.
In fact, the pattern of this type of help is so vaguely defined that this
18 8 major deterrent to its use. It is therefore suggested that descrip-
tions of such cooperative programs and the meaning of the term be
developed, discussed, and written up by those communities and col-
leges now using them in order to help others who are planning them.
The Mathematics Teacher might establish a section on inservice educa-
tion, to which short articles could be sent by colleges, State depart-
ments of education, or school systems, sharing their good ideas with

readers throughout the country.

Encouragement of Lisisen With Colleges

Fifty-seven percent of the respondent State departments encourage
liaison between school systems and colleges  In New Hampshire, a
ocouncil composed of high schools and the University of New Hamp-
shire has recently been formed to consider mutual activities at their
respective levels. West Virginia has consistently tried to encourage
the use of college consultants. .

It is hard to know the shortcomings of liaison activities, since so
fnwonmph-hwobeanupoﬂadintbeput,butitdoesseemw
though this might be one of the fruitful sources of 1nservice education
if time can be found for it in the schedules of the persons involved.
Perhaps it should be pointed out that liaison activities could help the
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colleges by providing them with information about secondary school
systems and thus bringing about a proper influence on the direction of
the college curriculums.

*

Programs Reported by School Systems

Reading by Individual Teachers

Seventy-one of the answering schools reported this activity. The
Minneapolis News Letter contains very helpful suggestions of books
which teachers should read. A Bronx junior high schools in' New
York City reports that teachers are studying course outlines and
following up with reading lists. Then they hold conferences within
the school. Wichita, Kans., reports a traveling library. Niagara
Falls, N.Y., says that single copies of books have been successfully
Placed in many school libraries (whether for students or for teachers
is not clear). The proper use of books by high school mathematics
students is not yet fully understood, and library resources are not
utilized as well in that subject as in others. As far as teachers are
concerned, the first activity may well be to locate books, review and
make them available in the professional library, and give the tele-
phone number where teachers may call and have the books delivered
to their own classrooms. Certainly from an administrative stand-
point no more can be asked. At this point the initiative of the teacher
and his own motivation must take over in order to read the book and
make use of it. However, supervisors and inservice education pro-
gram directors do need to give help to the teachers as to how this
reading can best be done.

As to books found most helpful, school systems named 5 content
books at the elementary level and 27 at the secondary level. Six books
on methods of mathematics teaching at the elementary level were se-
lected and 1 book of this type at the secondary level. This book,
interestingly, is. “Mathematics for the Academically Talented Stu-
dent”, a methods book of a very specialized sort put out by the Na-
tional Education Association. _

This breakdown of mathematics books indicates that schools are
thinking more about mathematics content than mathematics methods.
But the answers also included 74 naming 15 publications which could
be listed as “miscellaneous.” Among these 15 wers the yearbooks
of the National Council of Teachers of Mathematics (the 24th in this
series being named by 17 schools) and 2 periodicals, 7he Mathematics
Teacher and The Mathematios Student Journal. (See appendix B
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Study Groups (No Outside Nelp)

Eighty-three percent of the answering school systems reported this
activity. In Wichita, Kans., a citywide mathematics council is spon-
soring such a group. Demonstration lessons followed by discussion are
very helpful in Stockton, Calif., and also in San Diego, especially
in the junior high school. Towson, Md., holds one meeting a week
in a group to review calculus. Arlington, Va., is studying the school
Mathematics Study Group materials. Glendale, Calif., has a 4-month
workshop. Fort Wayne, Ind., has a junior high school committee
studying various materials at that level. These are only examples and
many more groups are working within school systems throughout the
country.

One of the chief shortcomings seems to be the shibboleths developing
where certain key words are offered in answer to all questions. Spe-
cifically, “Modern Mathematics” and “set” have occured many times
48 an easy answer to the question, “What are you discussing in these
groups?” One way to improve the use of this method of inservice
education might be to have demonstration classes of good teamwork
in unled discnssion. This means a demonstration class of teachers
showing cther teachers how a group working by itself without any
specialized leadership can get most from an hour’s working time. It
might also be wise for a group to try to list the mathematical learn-
ings which it expects will come out of the sessions and the books, (See
appendix C for helpful sources of curricula and teaching materials
reported by school systems.)

Biscussion Greups (Outside Leader)

Forty-three percent of the schools in the study reported the leader
coming from within the school systems, while 41 percent reported the
leader coming from outside (with no preparation expected from the
group). ‘Spokane, Wash., and Wilmington, Del., had used the Mathe-
matical Association of America lecturer to inspire the groups. Lin-
coln, Nebr., also reported conferences of this kind. Waterbury, Conn.,
mentioned using consultants provided by book companies. Racine,
Wis., warned that there must be long-range planning in terms of a
series of workshops rather than single-shot affairs. Corpus Christi,
Tex., has had discussion groups 1 hour on alternate Tuesdays. Both
Buffalo, N.Y., and Denver, Colo., mentioned TV programs for teachers
which served as a basis for discussion groups.

Too often discussion groups try to cover too many different topics
in & series of meetings. For example, one school system has a series
of 10 meetings on 10 entirely different topics during the school year,
hopping from such topics as number theory to non-Euclidean geom-

Q- ' ; ! : ,
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etry, to matrix algebra, to algebra in the junior high school. Ap- i
parently the philosophy is that the variety will somehow make each
teacher in the group happy. Instead, it leads to a disconnected, waste-
ful series of meetings.

Another shortcoming is the difficulty of reaching those seventh-
and eighth-grade teachers who also teach English and social studies.

ions to improve the discussion groups may be numerous.
It is obviously important to have a prepared leader and to keep the
group small enough so that thece can be real discussion. It is stimu-
lating to base discussion upon demonstration classes, TV, or films, as
previously noted. Finally, ons may say that a series of meetings
planned around a single topic would be more useful than s series made
up of disconnected topics.

Asto mathematical topics discussed by the groups having an outside
leader (no teacher preparation expected), the breakdown is as follows :
17 schools reported 7 arithmetic topics; 22 schools, 11 algebrs topics;
13 schools, 3 geometry topics; and 58 schools, 14 other topics. (See
appendix D.) This last breakdown, “other topics,” included ad-
vanced mathematics (such as coordigate geometry, probability and
statistics, the calculus, digital computers) and also general background
(such as sets, logic, variables, functions, relations, and finite mathe.
matical '

special interest to teachers: The only important discussion topic
named by the schools was the possibility of integrating plane and solid
geometry. To many of us, however, it seems as though geometry is one
of the most urgent areas for discussion about the secondary school
mathematics curriculum, for the future status of this subject is much
more in doubt than that of many other subjects.

As to the most helpful mathematical topics taken up by the discus-
sion groups, the breakdown is the following : 12 schools named 8 arith-
metic topics; 9 schools, 6 algebra topics; 8 schools, 3 geometry topics;
and 22 schools, 7 other topics. (See appendix E.)

Fermal Clagses
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system. Baltimore has an active summer program and provides
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83:20 to 5 each Wednesday afternoon. Dayton, Ohio, has an 8-week
institute paid for by local industries. New York City has produced a
urhnofTVhaominmthemaﬁutimodq)ociﬁedlyutmclm
ThismiuisnowbeingnudbytheStutoofPanncylunh.
Astotheuhortoomingnintheformalmtthemstiud:nu,hatm :
some of those revealed by the study: Many course titles and descrip-
tions are meaningless. This not only makes it difficult for teachers to
knowintdnnuwhsttheywouldgetinsoonne,bntintdditionit
mskuitdiﬁcnlttompo:tnncﬂywh&tthenﬂmdnhoolqiamm
offering. For example, a course called “advanced mathematics” is
fnrthcupl&inedugoingdlthewaythmghmdyﬁcdm.
Standardizing course titles would be helpful. In that.direction, it
mightbemggawadthsttheuuofTVlnomsimihrtothmproduced
inNewYorkCitybouundodtoformnlmsthmﬁachmfor
teachers throughout the country.
Tmty-nimpumtofthomwoﬁnguhoolqmw
fomdmformditinmh«hofmchinggimbym
withinthelym;wpumtnpomdthmmmgimbym
one outside the system. Chicago Teachers College has provided TV
courses for Chicago teachers. The Cincinnati salary scale is tied to
ocourses taken for credit.
OmdnwbocktoTVeoun-inmethodaofwhingisillmud
bythodireetionwhicbseominooumemtmllytook. This course
wm:mofuichfmdimeﬁng“thoﬁghtm”
Puhspthoﬁnhhyinthephﬂmphytndh&mndofﬂmpmn
presenting the course. ‘Atmynba,h'usugguﬁonsformching
mathematios were at least out of date.
Gdﬁngﬁmbrfomddmmwbespmbhm One school
lyulnnidthutiumdnutumeddmumimmunyw
sumodthatomortwomutinpswmmmghtohopﬂmup
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days of intensive application to any one of these topics? One school
System commented in these words: “Most speakers present too many
ideas and therefore there are no results in the classroom.”

Conferenses on Teaching Methods

School systems were queried about their attempts to improve the
teaching methods of their teachers. The answers disclose that 47
percent hold conferences on the subject for beginning teachers only
and 53 percent for both inexperienced and experienced teachers.
Brentwood, N.Y., has two 9-day workshops for all elementary school
teachers. Cincinnati, Ohio, has an orientation program for begin-
ning teachers for the first half of the year. Washington, D.C., uses
its local mathematics club as s center of conferences. Dade County,
Fla., has brought consultants in for a day at a time. Doubt and short-
ooming of this method are reflected jn one school system’s question :
“How permanent are revival meetings? Such conferences may have
little lasting effect.” Other school systems suggest the use of follow-
up materials compiled in as practical a form as lesson plans.

Visits Followed by Conferences

One of the most common and most useful methods of inservice
education in teaching methods for mathematics teachers consists of
visits by a supervisor followed by individual conferences. Seventy-
three percent of the school systems in the study reported that such
visits are made by people from within the school system, and 15 per-
cent that these visits occur with someone from outside the school sys-
tem coming to visit their teachers. Tucson, Ariz., has recently pro-
vided a substitute who takes the classes of junior high school teachers

to lead discussions later. This is a valuable extension of the idea of
SuUpervisor visits. Roswell, N. Mex., has visitors to its classes from
the State department of education. De Moines, Tows, along with
other cities, reports at least one supervisor visit to each teacher each
semester. In Providence, R.I., good lessons seen by the supervisor
are written up and circulated to all teachers.

So far as shortcomings go, one school believes that the practice of
having a teacher-trainer who, in addition to the building supervisor,
also works with beginning teachers, leads to an undesirable division
of responsibility. Other schools believe that elementary and junior
highnchooltucherswhotuchmmysnbjectsneodmmmporv'uim
butofundonotxetit,dncemporvimamtoldﬁo-workonlywith
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teachers who are full-time in their own subjects. It must be noted
that the intervisitation among classroom teachers may sometimes be
more valuable than the usual visits by the supervisor.

Cerriculem Plarning

this end. Both Dallas, Tex., and Fargo, N. Dak., as well as many
other cities, have recently published excellent curriculums. Pitts-
burgh provides arithmetic-test kits as a valuable part of their inserv-
ice training. In Eugene, Oreg., teacher time is paid for in the
summer for work on curriculum projects. Charleston, W. Va,, is
starting classes for able sixth-grade pupils and says the curriculum
at other levels is thereby affected. Without supervision and coordi-
nation, curriculum-ph.nning programs are impossible and so one
shortcoming might be emphasized by this statement from s school
system: “We hfive 150 teachers in our System, but no separate mathe-
matics department. Coordination between the curriculum and in-
service education is lacking.” So far as curriculum planning goes,
we might well suggest that it should be organized around mathemati-
cal concepts and not thought of as merely a collection of topics, -
magazines references to be read, teaching tricks, and test jtems,

mmwmmx

Forty-three percent of the schools in the study reported this activ-
ity. Dallas, Tex., cooperates with both the University of Texas and
Southern Methodist University; in Syracuse, N.Y., the Sloan plan
has university professors teaching in the secondary schools. Albany,
N.Y., cooperates with the nearby State college; Townsend, Md., has
worked with The John Hopkins University; and Milwaukee, Wis.,
is attempting to plan a long-range program with the University of
Wisconsin.

One of the shortcomings of cooperative programs is that many of
the college instructors never &0 to see the high school classes at work.
It is therefore necessary to convince such college instructors that
close work with high school pupils is & part of their obligation.
Can we also convince the teachers that regular, continued work with
theoollegestaﬂisgoingwbeneomryt

Summary

-Thopmblunsofinsorvioeedncltimunbeputintotwomps:
Thsldministnﬁvemdthapmoeduml. ;
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ADMBUSTRATIVE PROBLENS

Under the administrative problems five seem of great importance:
Thoss of time, money, personnel, location, and supervision.

First, time must be found for the teachers to take courses and
time for the supervisors or instructors to prepare them. The solu-
tion suggested here is that this time be made a permanent part of
8 planned program within a school or school system and that teach-
ers and administrators accept the principle that inservice education
shall continue indefinitely in the future and always be part of the
work of the school and the teachers in it.

Second, the problem of money. Obviously, it costs something to
provide books for teachers, salaries for instructors, or payment for
preparing special TV programs. This fact will require local budgets
to accept such a responsibility permanently.

Third, personnel. Both people to teach and people to attend these
programs must be found. There are a fow college people who have
the right combination of interest and background in both content
and methods to be able to appeal to the teachers. Using poor instruo-
tors has hurt inservice education programs in the past. Teachers
who choose to take classes not required for every teacher in the system
must be motivated to the hard intellectual activity involved. Not
only their natural human inertia, but also their traditional practical
viewpoint, must be overcome. Teachers must realize that although
inservice education may be of no immediate application in the class-
room, it may still be very valuable. The solution to the personnel
problem may well be that active leadership must come more and more
from those within the school system. People must be to teach
with this purpose in mind. They must be educated school
system and much of their regular time must be alloted for the work—
this rather than that such responsibilities be given as an additional
load. Also,thempeophmtbopmvidedwiﬂxsbudgetwurq
out their work.

Fourth, the location of courses and conferences. In many parts
of the country the location must be considered carefully, since teachers
cannot be expected to travel long distances to take courses and attend
conferences. As long as such an activity is considered an emergency,
teachers will put forth great effort, but if it is to be & permanent part
of their re-education, the opportunity must be brought closeg to them.

Fifth, the supervision of inservice education must be in the hands
of & person trained in mathematics. Supervisors must not be non-
specialists and they must not share their time with other duties, as
happens sometimes when & person who is given responsibility for ¢
mathematios inservice program is one whoss whole education and
background are in other areas. Cavamd o L
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