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Improving Science Teaching 

AAAS Coopera t ive  C o m m i t t e e  o n  t h r  

T r a c h i ~ l g  of 

Only 249 men ancl \\.omen who had 
prepared to teach high-school physics 
graduated from colleges and universities 
in the United States this spring. And 
onl). half of these few graduates-if re-
cent experience serves as a guide-will 
actually be teaching high-school classcs 
next fall. T h e  other half will have been 
diverted into other occupations by more 
attractive employment opportunities, will 
bc in military service, or  for other reasons 
lvill not be teaching. 

One  hundred tlventy-five ne\\, physics 
teachers are clearly far too few to re-
place those lost through death, retire-
ment, and resignation from the nation's 
25,000 high schools and to teach the ad- 
ditional classes called for by an  enroll- 
ment that is already lvell above the 6 mil-
lio11. of 3 or 4 years ago and that is 
expected to reach 11 or 12 million by 
1965. 

T h e  widening gap bet\veen supply and 
demand is only in part due to the decline 
in the size of college graduating classes 
since the peak of 434,000 in 1950. l lur-  
ing the past 5 years the total number oi 
graduates has declined 39 percent, but 
the number prepared to teach high-
school physics has dropped 74 percent. 

I'he AAAS Cooperative Committee on  the Teach- 
ing of Science and hiathematics includes one Inrnl- 
her for each of the following: American Aiaocia-
tion of Php ics  Teachers: American Astronomical 
Society: American Chemical Society: Amelican In -
stitute of Physics: American Yature Stiidy Society: 
American Societ>- for Enaineering Education: 
American Society of Zooloaists: Botanical Societ\- 
of America: Central Association of Science and  
Mathematics Teachers: Division of Chemical Edu- 
cation of the American Chemical Society: Board 
of Directors of the AAAS: American Geoloaical 
Institute: Mathematical Association of America: 
Sat ional  Association of Biology Teachers: National 
Asiociation for Research in Science Teaching; S a -  
tional Council of Teachers of hlathc.matics; 'a-
tional Science Teachers Aiiociation: Sect io~l  Q 
(Education) of the AAAS: and ( l q  inritation) 
the  .icademy Conference. 

Science a n d  M a t h e m a t i c s  

Although the pinch is most severe in 
physics, a similar situation prevails 
throughout science and mathematics; the 
supply of new high-school teachers has 
declined more rapidly than the total 
number of college graduates. 

High-school principals, faced with an 
inadequate supply of science and mathe- 
matics teachers, have t ~ v o  course? of ac-
tion open to them. They may use teach- 
ers ~ v h o  are inadequately prepared or  
they rnay drop courses that their students 
want and should have. Either action will 
mean that fewer students in the years 
ahead lvill enter college with a develop- 
ing intrrest in science and mathematics. 

Consequences of the Shortage 

T h e  shortage cannot help but affect 
tmfavorably the rate of production of 
future scientists and the quality of their 
training; many students develop their in- 
terest in scientific careers a t  the high- 
school level. Also adversely affected will 
be the scientific knolvledge and appre- 
ciation of the general public; many stu- 
tler~ts are formally introduced to the sci- 
ences during their high-school years, and 
for a large number, high-school courses 
ceprcsent their only formal study of sci- 
cnce. 

T h e  shortage of teachers of science 
and mathematics poses such serious con- 
qequences for scientific and technologic 
progress in the United States that an  im- 
mediate, coordinated, large-scale attack 
on the underlying causes seems neces-
sary. Since all branches of science will 
be affected, science as a lvhole has an  
important stake in thc improvement of 
high-cchool teaching. T h e  AAAS-first 
through thi. Cooperative Committee on 
the Teaching of Science and Mathemat- 
I C Y  and the Academy Conference ( the  

composite organization of state and city 
academies of science), and then through 
the endorsement of the board of direc- 
tors-has decided to do lvhat it can to- 
ward improving the quality of science 
instruction and increasing the number of 
well-trained teachers. T h e  program, Sci-
cncc Tcaclzing I m p r o v e ~ n c n t  Program, 
developed by the cooperative committee, 
will form the basic plan, and the Carne- 
gie Corporation of New York has gen- 
erously provided a grant of $300,000 to 
help finance these efforts. Additional 
funds will be necessary to carry out fully 
the proposed program. 

Factors in  the  Current Situation 

Of the factors responsible for the 
shortage of lvell-qualified teacher\ of 
sciencc and mathematics and the defi- 
ciencies of much of the instruction given 
in these fields, four seem to be particu- 
larly important. Although some of these 
factors affect all high-school teachers. 
their combined effect has been greater on 
teachers of science and mathematics than 
it has on teachers of other subjects. 

1) Bi l th  rate changes. High-school en- 
rollment is increasing and will continue 
to increase. T h e  upsurge of births in the 
United States during IYorld \liar I1 was 
followed by even higher birth rates in the 
post\var years; births in 19.10 totaled a 
little more than 2 million; in 1954, 4 
million. But the newly graduated teach- 
ers for the expanding high-school popu- 
lation must be drawn from the thin gen- 
eration born during the 1930's when 
birth rates lvere low. Students currrntly 
graduating from college are wanted for 
many occupations other than teaching; 
the over-all shortage of new graduates 
affec,ts teaching as well as other occupa- 
tions. 

2 )  Lo~wcr  salaries of tcachcrs. T h e  sal- 
aries offered to high-school teachers are 
frequently lower than those offered to the 
same individuals by other prospective em- 
ployers. Moreover, the salary increases 
and ultimate salary ceiling to which a 
teacher can look forward are lolver than 
those in other professional fields. 

3 )  Educational policies and attitudes. 
During recent decades the high school 
has chanzed from an educational i~lstitu- " 
ti011 designed chiefly to train a few stu- 
dents for college admission to one de-
signed to give terminal training to large 



numbers of students who are not going 
to college. Although this change has 
brought many advantages, it 11as also 
made it more difficult for most high 
schools to give rigorous, high-quality 
courses in the subjects that are most ap- 
propriate as college-preparatory work. 
Consequently instruction in science and 
mathematics has suffered. 

4)  Atti tudes of scientists. Although 
many scientists criticize the high school, 
and many college teachers of science de- 
plore the preparation their students bring 
from high school, scientists have not, on 
the whole, accepted responsibility for 
the training of high-school teachers. This 
responsibility has been left largely to de- 
partments of education. College depart- 
ments of science have not seen to it that 
prospective teachers had a good back- 
ground in subject matter; they have not 
provided-as have education depart-
ments--summer-school courses for teach- 
ers; they have not encouraged their stu- 
dents to become science teachers; they 
have not made science teachers feel 
themselves to be part of the total scien- 
tific community. The many individual ex- 
ceptions to these generalizations are en- 
couraging, but still leave it true that 
scientists theinselves must accept part of 
the responsibility for the shortage of sci- 
ence teachers and tlre inadequate prepa- 
ration of many \\rho are teaching science 
courses. 

The AAAS clearly cannot rectify all 
the defects, but it can help. I t  has se-
lected the following seven programs or 
types of effort, and it hopes to make use- 
ful contributions to each. Although these 
seven projects have been selected as de- 
sirable lines of effort, it is likely that fu- 
ture conditions and decisions will modify 
many of the details outlined herr, and 
that they may produce major changes in 
the projects currently planned. 

Responsibility of Scientists 

Nigh-school science teachers should 
have reasonable knowledge of the sub- 
jects they teach. There is room for debate 
over what constitutes "reasonable kn0~,1- 
edge," but there seems little question 
that many individuals now teaching sci- 
ence in the high schools are inadequately 
prepared in the subject matter of science. 

Educators generally believe that all 
high-school teachers should have a rea-
sonable background in the field of teach- 
ing. Again there is rootn for debate over 
the proper amount; most states require 
between 18 and 30 semester-hours in 
such areas as student teaching, child psy- 
chology, teaching methods, and the his- 
tory of education. Scientists are by no 
means unanimous: but many agree that 
such courses constitute desirable prepa- 
ration for the prospective teacher. 

Statc certification reauireinents and 
departments of education usually see to 
it that beginning teachers ineet the for- 
mal requirements in education. Over the 
country as a whole there is no compar- 
able insistence upon adequate subject- 
matter preparation as it is defined by 
scientists. I t  is in this area that we think 
scientists can and should accept greater 
responsibility and exert greater influence. 

In the typical college or university 
sciencc department, attention has been 
concentrated on the preparation of stu-
dents for graduate work and research 
careers or on the preparation of students 
for engineering, medical, or other applied 
sciencc areas. Students with an interest 
ira high-school teaching and rvith the nec- 
essary aptitudes in science and mathe- 
matics either have not been encouraged 
to prepare for teaching or have been dis- 
couraged from making such preparation. 

HOWmany individuals ~ v h o  might 
have become satisfactory teachers of 
high-school science and mathematics 
have been lost to teaching in this way 
cannot he calculated. Whatever the past 
losses, if the situation is to improve, col- 
lcgiate science departrnents must actively 
encourage qualified and interested stu-
dents to prepare for careers in teaching, 
both high-school and college, but espe- 
cially high-school. Accordingly, the 
.41l1lS plans an organized effort to bring 
the facts concerning the critical shortage 
of high-school teachers of science to the 
attention of college and university de- 
partments of science and mathematics 
and to urge their more active participa- 
tion in the recruitment, training, and en- 
couragement of high-school teachers of 
sciencc and mathematics. 

What is appropriate on one cainpus 
inay not be appropriate on another. 'The 
follo~ring list, therefore, includes what 
appear to be desirable activities, but the 
details lriust be expected to differ from 
one institution to another. 

I ) Collegiate departrnents of science 
can examine, and frequently improve, 
their undergraduate courses and major 
reauirements from the standmint of 
their appropriateness for future high-
school teachers. 

2 )  IVorking I\ ith departments of edu- 
cation and state school officials, they can 
revise certification requirements to place 
greater stress on subject-matter prepara- 
tion of prospective teachrrs 

3 ) The). can cle~ e!op courses suitable 
tor high-school teachers \\rho return to 
thc campus for summer work. In  many 
states a teacher I\ith graduate ~vork or a 
master's degree qualifies for a salary in- 
crease. The undergraduate work of many 
teachers who rvould like to get such iu- 
crease is not adequate, however, for m-
rollmcnt in the traditional graduate 
courses in science and mathematics. 
Turned ar\.ay by departments of science, 

rKcy concentrate in ed~acation, in rvhicll 
the). can receive graduate credit. 'Tlli. 
situation creates a probleln for scirlice 
tiepartments: they do not wish to I\ atcr 
doun their advanced courses: neither do 
they wish to give graduate credit for 
their elementary courses. Yet unless they 
make some adjustment, they are rnissing 
ata opportunity to raise the level of h i ~ h -  
school teaching and improve the prepa- 
ration of future students in their o\\.n 
fields. 

A number of colleges and universities 
arc meeting this problem by developing 
special courses, usually offered in the 
summer term, that are open only to 
teachers. Thus these courses do not inter- 
fere with the usual sequence for students 
~vith other interests but are valuable for 
high-school science teachers. On sorne 
campuses these courses carry graduate 
credit in science; in others they are 
courlted as educatiori credit, even though 
they are planned and taught by science 
departments. 

Other adjustments are also possible: a 
master's degree in science teaching can 
be given without interferrnce rvith the 
usual master's degrce in science. Efforts 
can be made to have school regulations 
amended to allow salary increases for 
appropriate additional college rvork. c\.eil 
though a good portion of the norb i< 2 t  
the undergraduate level. 

4 )  College and university departinmts 
of science and mathematics rnay assist 
high-school teachers in other Ivays, for 
example, by providing a departn~ental 
staff melriher to a neighboring hiqh 
school to offer advanced instruction in 
science fol a srlrcted group of studcnts. 
Sponsorship and support of ineetinga a ~ i d  
conferences at ~ t h i c h  collcge and hiqh- 
school teachers inay exchange irlforma- 
tion is still another avenue through ~ l n c h  
collcge scientists can assist in irnpro~ ilia 
high-school science teaching. Reprcwn 
tatives of college and university qtaffs 
rnicht also be made available for consul- " 
tative arid lecture services to high schnol~. 

Emergency Measures 

:Ilarge potential source of high-
school teachers of science and matlle-
rnatics consists of individuals \\rho havc 
had college work in these fields, \\rho ma); 
be interested in teaching, but who lack 
the required courses in education. Sucll 
individuals are found among seniors in 
liberal arts, engineering, premedical, pre- 
dental, and other curriculums; some of 
the students who started to specialize in 
these other fields later developed an in- 
terest in teaching, but made that change 
too late in their college careers to take 
the usual sequence of courses in educa- 
tion rvithout unduly lengthening their 
collcge programs. Similarly, arnorq col- 
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lege graduates with substantial amounts 
of ~vork in the sciences and mathematics 
may be found some who would like to 
teach. 

Special accelerated programs in edu- 
cation should be arranged for senior 
undergraduate students xvho wish to qual- 
ify for teaching positions before the 
beginning of the next academic year. For 
students in independent liberal arts col- 
leges without departments of education, 
cooperative arrangements with depart-
ment? of education in nearby institutions 
may need to be worked out. In  any case, 
institutions of higher education should 
take the initiative in setting up such ac- 
celerated programs and in bringing them 
to the attention of interested students. 

Many states provide for emergency 
teaching certificates that make it possible 
for a partially qualified individual to ob- 
tain immediate teaching employment 
and to satisfy the requirements for a 
standard teaching certificate while em-
ployed. In  some cases accelerated pro- 
grams in education leading to emergency 
certification may be possible; in others, 
especially those found among college 
graduates out of school for some years, 
supplementary or refresher work in sci- 
ence may be more appropriate. Colleges 
and universities, in cooperation with cer- 
tification authorities, can take the initia- 
tive in establishing such programs and in 
bringing them to the attention of iuter- 
ested individuals in the regions that they 
serve. 

The AAAS plans to study the effective- 
nesr c3f tapping these resources of poten- 
tial science and mathematics teachers. 
to collect information on ~ v h a t  is already 
being done to~vard that end by individual 
institutions, and to hold a series of state 
conferences of scientists, educators, and 
state certifying officials to stimulate addi- 
tional efforts to~vard the development of 
emergency programs for the training of 
science and mathematics teachers. 

Recruitment for the Future 

The efforts described in the preceding 
section are required to meet the pressing 
current shortage of science and matlle- 
matics teachers. To satisfy expanding re- 
quirements for the future, vigorous meas- 
i res  ~vill  be necessary to interest a con- 
siderably larger number of potentially 
qualified students in preparing for teach- 

- ing careers. 
Many steps may be taken toward the 

accomplishment of this objective. Among 
these are ( i )  the preparation and dis.. 
semination of appropriate guidance ma- 
terials on mathematics and science teach- 
ing; (ii)  the promotion of vocational 
guidance programs through assemblies, 
radio, and television; (iii) the utilization 
of scientists and engineers as counselors 

of students with scientific interests; and 
( iv)  the elicouragement of high-school 
science clubr, science fairs, and junior 
academies of science. 

An important element in the develop- 
ment of a recruiting effort is kno~vledge 
of what it is that people find attractive 
and unattractive in the field for which 
one is recruiting. Some of these factors 
are already known insofar as they con-
cern the field of teaching, but current and 
better information is desirable. Conse- 
q~iently the AAAS plans to make a study 
both of the factors that attract people 
into teaching, and of the factors that are 
important in influencing teachers to turn 
to other kinds of ~vork. The information 
from the study can be used, not only in 
guidance and recruiting, but also, to rome 
extent, in suggesting changes in school 
policies and arrangements that would 
make teaching more attractive. 

Higher Salaries 

At the root of much of the difficulty of 
attracting and retaining competent teach- 
ers are the prevailing loxv salary scales 
and the deterioration in the relative eco- 
nomic position of teachcrs ~v i th  respect to 
other occupational groups. Although all 
teachers are affected by these economic 
factors, the problem arises most acutely 
in the recruitment and retention of sci- 
ence and mathematics teachers. Industry 
and government compete more aggres-
sively for persons ~vi th training in science 
and mathematics than they do for pro- 
spective teachers in other fields. 

We support the principle that begin- 
ning salaries, rates of salary advance, and 
salary ceilings for teachers should be 
comaarable to those available to other 
professional personnel of equivalent 
training. Obviously the AAAS cannot 
bring about such a s~veeping change; this 
can be accomplished only by widespread 
local action at the community level. 
What the AAAS can do is to enlist the 
aid of state academies of science and 
other state and local scientific groups in 
bringing to clearer public attention the 
need for higher salaries for teachers and 
the special problems that exist in the 
fields of science and mathematics. More- 
over, its 50,000 members and the mem- 
bers of its 260 afiliated and arsociated 
societies could lend their influence to 
these efforts in their oxvn communities. 

The salaries of teachers of science and 
mathematics are usually controlled by 
general salary schedules. I t  is doubtful 
that salaries of science and mathematics 
teachers could be raised above general 
levels, and debatable whether they should 
be. Efforts to increase the total income 
of science teachers are, however, being 
made by methods other than salary in- 
creases. Therefore a study is also con-

templated of the various Xvays in which 
science teaching - can be made more at- 
tractive financially by such devices as 
year-round employment, summer em-
ployment in science-related industries, or 
additional pay for directing student re-
search projects, science clubs, science 
fairs, and other activities. Most salary 
schedules at  present do not provide for 
increases on a merit basis. Although it is 
recognized that such differential scales 
arc debatable, consideration of this prob- 
lem by scientists might lead to a more 
satisfactory solution. 

Better Working Conditions 

'Po a considerable extent, thc large 
size of classes, heavy teaching loads, and 
lack of adequate laboratory facilities and 
instructional equipment discourage com- 
petent students of science and maihe-
matics from looking forxvard to careers 
as teachers. 7'hese same factors contrib- 
ute to the high rate at  which teachers of 
science and mathematics leavc teaching 
for other occupational fields. 

Thc AAAS, both as an association and 
through its individual members, can 
bring to the attention of appropriate 
groups the need for improving the con- 
ditions under which science teachers 
work. I t  xviil investigate the effectiveness 
of the use of teaching assistants and of 
such instructional aids as motion pictures, 
radio, and television in increasing teach- 
ing efficiency and providing the teacher 
with more attractive working conditions. 
It will give special attention to the ad- 
justment of teaching load, so that a more 
effective job may be done, particularly 
in connection xvith laboratory instruction. 

Believing that closer affiliation with 
organized science and the resultant en-
hancement of professional esp?-it would 
benefit teachers, the AAAS plans to en- 
courage the attendance of teachers at sci- 
entific meetings and will support the pro- 
vision of time off and reimbursement of 
travel expenses to encourage such attend- 
ancc. 

Awards for Distinguished Teachers 

Xn recent vears the secondarv-school 
teacher has ;lot enjoyed high prestige, 
not by any means, we think, as hiph as 
hi$ contribution to society merits. The  
public recognition of exceptionnlly able 
teachers of science and ~nathematics 
represents one means of enhancing their 
prestige. 'The AAAS therefore plans to 
institute an annual program of awards 
to outstanding teachers. The teachers to 
be honored will be those who, over a 
period of years, have been recognized in 
their schools and communities as excep- 
tionally effective, ~vhose knowledge of 



science or mathematics approximate5 
that of the master's degree level, and 
who have, through writing or other 
means, been of substantial help to their 
fellow-teachers. Such teachers are good 
"professionals" and merit higher prestige 
than is accorded to teachers generally. 
We propose to honor them with citations 
as Distinguished Service Teachers. Since 
these citations are intended not only to 
reward excellence but also to call public 
attention to the importance of good 
teaching, the citations will be a~varded 
in the teachers' own schools. 

If financial backing can be secured, 
even more might be done. For example, 
thc teachers selected for citation might 
be given monetary awards; or the ex-
penses might be under~vritten for each 
year's group to attend the annual meeting 
of the AAAS. 

The scope of these plans is flexible. 
The number selected each year should 
be smal'l enough to make the citation a 
real honor, yetlarge enough to make the 
motivation and prestige values as widely 
effective as possible. Perhaps 100 Distin- 
guished Service Teachers a year ~vould 
be a good starting level. 

Intelligently administered, rank and 
honors are not only an award to those 
who receive them but an insoiration to 
those cvho aspire to them. For many in- 
dividuals, and particularly those who are 
sincerely attracted by the opportunity to 
guide the intellectual development of 
young people, the respect accorded the 
teacher may provide the best measure 
of the value that society places on teach- 
i n s  

Consultants to Teachers 

The plans described here are designed 
to retain experienced science teachers in 
the classroom and to increase the number 
of young people who prepare to teach sci- 
ence. Even if these goals are achieved, 
the greatly increased high-school enroll- 
ment of the next few years xvill in all 
probability necessitate the use of many 
science teachers with less than adequate 
preparation. I t  is proposed, therefore, to 
undertake a pilot study of a method for 
"upgrading" the work of relatively inex- 
perienced and inadequately prepared 
teachers. 

The plan provides for the employment 
in each of several geographic regions of 
two competent science or mathematics 
teaching counselors--expert consultants 
-who will tutor, assist, and serve as a 
source of information and help to the 
less-experienced and less-competent sci- 
ence teachers of the region. 'These con- 
sultant teachers would have no adminis- 
trative supervision over their colleagues 
and would be employed only in regions 
in which supervisory help in science and 
mathematics is not already available 
within the school system. 

If one such consultant were rnatie 
available to each group of 20 to 25 teach- 
ers, the increase in staff would amount to 
only 4 or 5 percent. The number of 
teachers will increase anyway; perhaps 
this type of increase would be more ef- 
fective than others. I t  seems worth while 
to test the hypothesis that the total ef- 
fectiveness of instructior~ will be greater 
~ \ - i t i ~  than if samt:such consultants the 

Biological Effect of Atomic 

Bomb Gamma Radiation 

Euzene  P. Cronkite. Victor P. Bond. \1'. H. Chapman. K. EI. 1,cc 

The gamma radiation from the atomic 
bomb has been appropriately divided into 
the prompt gamma radiation associated 
with the fission process and the delayed 
gamma radiation. The delayed gamrna 
radiation has been subdivided into the 
initial gamma radiation that extends 
through the first minute after detonation 
and the gamma radiation that is asso-
ciated with contamination by fission 
products. M'ith the air-burst, the latter 
is unimportant. The prompt gamma rays 

~ S Cof relatively little impo~tancr, be- 
cause they are filte~ed out by the mate- 
rials surrounding the bomb (1) .  

The high dose rate and the reported 
hlgh effective energy of the initial gamma 
radiation had led to speculation about 
the relative biological effect (RBE) of 
this nuclear radiation as compared with 
the usual laboratory x-rays and gamma 
rays. Estimates of the relative biological 
effect by various competent individuals 
1 aried considerably, and a 1 alue of 1 0 

individuals simply taught classes all day. 
If this hypothesis is borne out, it is 

hoped that the demonstration will en-
courage school systems, state departments 
of education, and colleges and universi- 
ties to assume permanent responsibility 
for providing continuing consultant serv- 
ices in science and mathematics to nearby 
high-school teachers of those subjects. 

Role of the AAAS 

It should be obvious that the AAAS 
can work more effectively on some sf the 
foregoing proposals than it can on others. 
On the one hand, the AAAS has strategic 
opportunity to work toward the assump- 
tion on the part of scientists of greater 
responsibility for the training of science 
teachers. O n  the other hand, there is 
nothing unique that the AAAS can do on 
the problem of raising teachers' salaries. 

There are so many facets to the prob- 
lem of bringing about a sizable increase 
in the supply of ~vell-prepared high- 
school teachers of science and mathemat- 
ics, and of improving high-school teach- 
ing in these fields, that the AAAS cannot 
hope to achieve any large measure of 
success without the concurrent efforts of 
rnany other groups and organizations. 
Although it will supplement and some-
times cooperate with other programs 
looking toward the same ends, the AAAS 
will concentrate its major effort on the 
projects that it is particularly well quali- 
hed to carry out by vlrtue of its broad 
representation of scientists and science 
teachers in a11 the qcieilceq at all levels. 

$\as considered unlikely. The relative 
effect and species differences in effect of 
radiations on mortality was studied ex-
tensively by Boche and Bishop ( 2 ) .  

Field determination of the garnma-ra~ 
relative biological effect, using mortalitv 
in mice as the criterion, was ~ n d e r t ~ ~ k e n  
by the Naval hIedical Research Initi-
tute, Betheuda, Md., and the Naval 
Radiological Defense I,aborator), San 
Francisco, Calif.; extensive control ~ t u d -  
ies of x-ray mortality on mice were con- 
ducted, both in the United States and 
at the Pacific Proving Ground ( 3 )  

The  control studies consisted of expos- 
ing first-generation hybrid LAf, mice to 
laboratory sources of x-rays of several 
energies and with different conditions of 
scatter. Approximately 10,000 mice were 
exposed in various control studies ( 4 ) .  

Commander Cronkite, Lieutenant Chapman, and 
Commander Lee were stationed a t  the Naval 
Medical Research Institute, Bethesda, Md. Lieu-
tenant Bond was a t  the U.S. Naval Radiological 
Defense Laboratory, San Francisco, Calif. Dr. 
Bond and Dr. Cronkite are now a t  Brookhaven 
rational Laboratory, Upton, I..I., N.Y. 
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