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CHAPTER ELEVEN

The Transnational Physical Science
Study Committee

The Evolving Nation in the World of Science
and Education (1945~1975) -

Josep Simon

n 1964 Robert 1. Hulsizer became director of the Science Teaching
Center of the Massachusetts Institute of Technology, after more than
a decade at the University of Illinois and after playing a key role in the
development of the Physical Science Study Committee (PSSC). He had

graduated as a physicist during World War 11, worked at the Radiation .

Laboratory, and received his doctorate at MIT. On coming back to MIT
he advocated the preparation of a new freshman physics course, which
he characterized as “like trying to describe an evolving nation. It exists
and therefore can be characterized at its present state. Yet one's view of
the course is a mixture of past tradition, past and present hopes and par-
tial realization of these hopes.™

Another major actor in the making of that MIT course, Anthony P.
French,” emphasized in his proposal MIT’s “well-developed tradition of
strong and respected courses in introductory physics.” This tradition had
staried in the 1930s with Nathaniel Frank’s courses, followed by Francis
Sears’s textbooks and Jerrold Zacharias and Francis Friedman’s PSSC.
The new course would be another step in that tradition, for the service of
MIT and the nation. French’s narrative was an essentially local and na-
tional one radiating out from MIT and the United States to the rest of
the world.? '
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The PSSC, the major project to which Hulsizer’s and French’s experi-
ences and imaginaries refer, developed a new physics course for Amer-
ican high schools between 1956 and 1960. The PSSC was supported by
grants from the National Science Foundation (NSF), the Sloan Foun-
dation, and the Ford Foundation, with headquarters at MIT and the
University of Illinois. It was a large and complex project that used a
military-industrial management model, 2 major novelty in the produc-
tion of teaching materials. In 1960 the first edition of the PSSC’s Phys-
ics was published. A few years later, almost half of the nation’s schools
were using PSSC materials, and its textbook had been translated into a
dozen languages.* '

French and Hulsizer’s testimonies mark the PSSC as a major and
recent milestone in an “evolving nation,” which was further evolving
through the production of new courses at MIT. In some of the pedagogi-
cal landmarks, mentioned by French, the goals and approaches localized
in a particular institution (MIT) could be projected onto the whole na-
tion. In other cases, such as the PSSC, there was a larger interaction and
integration of aims and methods from different institutions and commu-
nities of practitioners in order to produce a pedagogical package able
to build the nation and eventually to go beyond it. Indeed, this project,
which sought to collapse US science education into one single national
course able to baost the production of scientists, managed to spread its
impulse of educational reform to Europe, Latin America, Asia, and
Oceania. Today, the PSSC is seen by science educators as a common
heritage of science education worldwide.’ '

‘The enthusiasm for physics teaching and for developing an export-
able physics course that could spread throughout the world was in tune
with the vision of MIT being advocated at the time by Gordon Brown,
MIT’s dean of engineering. For Brown MIT was at the intersection be-
tween the past, present, and future. It had matured into a major ‘cen-
ter for engineering education, and its educational programs were ripe
for exporting nationally and internationally. They were of a piece with
the programs being advocated by MIT’s Ford Foundation—funded Cen-
ter for International Studies directed by Max Millikan and Walt Rostow,
who would promote modernization theory and nation building as tools
of US foreign policy around the world.® Hulsizer and French were im-
bued with that same MIT *“idea” Their characterization of the MIT
freshman physics course coupled the deveiopment of pedagogy and of
the nation, and it located its force in both the continuation of tradition
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and the imagination of new configurations. Theirs is a powerful illustra-
tion of the strong connections between science education and the nation,
and the national imaginaries of Cold War physicists, which fit perfectly
with classic historical research on the nation and nationalism.’
Nationalism has not always characterized the writing of US national
history. Historians of mneteenth-century American science studied

_the making of national institutions, but they also paid attention to the

American observation and appropriation of the German, British, and
French experiences.® In contrast, analogous work for the Cold War pe-
riod favors the view that after World War II, US science and education
had grown to become autonomous.’ Despite the global importance of
American science and science education in this period, it is worth ask-
ing if these facts constitute in themselves a sine qua non condition for
the congruence of our historiographical perspectives with the national

uRit.® Undeniably, a nation exists with regard to other nations, and as

a state, with regard to other states.!! Educational reform is particularly
illustrative of this, thanks to its cross-national tradition, since all types
of nation-states (nonhegemonic and hegemonic) have commonly looked
abroad for relevant experiences before undertaking substantial changes
in education practices at home.'? The PSSC illustrates well this dynamic
in national and international atfairs.

Decades ago, one of the prime movers in the development of trans-

‘national history was the urge to open American history to the world by

overcoming its traditional exceptionalism.’® Transnational perspectives
could contribute to shaking the foundations of historical characteriza-

tions that were insufficient but had long held sway. This chapter takes

the PSSC as an object altowing us to unravel the historical and historio-
graphical elements that may justify narrating the history of US science

* and education from a local, national, interpational, or transnational per-

spective. Central to my approach is the chscussmn of the advantages and
shortcomings of each of these pefspectives. :

Accordingly, I provide a big picture of the PSSC and its contempo-
rary history in the United States and abroad. The first section of the
chapter examines the making of the PSSC from a local and national per-

- spective. The second section deals with the committee’s international-
ization. In the final section I discuss the findings presented in the previ-

ous two sections and the potential of applying a transnational approach
to this case study.
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The American PSSC

The PSSC was born first as a local and personal initiative, but it rapidly
expanded into a collective effort that assembled a large number of uni-
versities, colleges, and schools, physics professors and teachers, and edu-
cational researchers, technicians, managers, and consultants. It befitted
the “signs of the times” and found major support in institutions such as
the NSF, the American Institute of Physics {AIP), and the American As-
sociation of Physics Teachers (AAPT), which were developing programs
to tackle the same problems. In this section I want to stress that aithough
the PSSC was developed on US soil, its national (American) character
was not a given natural quality but the result of a particular geopolitical’
infrastructure and the agency of certain project members.

Since the early decades of the twentieth century, some academic phys-
icists in the United States had expressed dissatisfaction with the school

- curriculum, textbooks, and teacher training, emphasized the need to

control and homogenize college requirements, and remarked on the ten-
sion between training physicists and training citizens and on the exces-
sive reliance on European physics professors. The decentralized nature
of the American school system and the lack of interest among most uni-
versity physicists had prevented any large-scale reform.'s

By the mid-1950s, however, a series of events had merged to promote
a widely generalized opinion in the US Congress that the country re-
quired a large investment in school science reform. The large number of
specialized conferences held since the early 19505 and the National De- ‘
fense Education Act of 1958 were key elements.in this movement.! The .
newly created NSF (1950) managed to become the favored institution to

“tackle the problem of scientific manpower.??

Several initiatives were launched to improve physics teaching. In
March 1956 Jerrold Zacharias, an MIT physicist, sent a memo titled
“Movie Aids for Teaching Physics in High Schools” to the president of
his institution. His project was couched in the language of atomic phys-
ics; it focused on experiment and film, and its preteasion was mainly lo-
cal and personal.’® In parallel, and begmmng in 1955, a series of con-

- ferences supported by the AAPT, the AIP, and other agencies had also

begun to tackle the main problems of physics teaching.!® A central ac-
tor in these conferences was Walter C. Michels of Bryn Mawr Coliege,
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AAPT’s president-elect. He chaired a Joint Committee on Teaching
Maiterials for High School Physics established by the AIP, the AAPT,
and the National Science Teachers Association.?® From 1960 Michels
also chaired the AIP-AAPT Commission of College Physics, which de-
veloped a national survey of physics teaching programs with the aim of
improving them. As national federations of physicists’ societies and na-
tional organizations composed of regional sections in each US state,
the AIP and AAPT had both the legitimacy and the capacity to con-
duct such an endeavor. MIT physicists were manifestly absent from these

-conferences,” a fact which limits the role that the historiography has tra-

ditionally given 1o MIT and its professors in the making of national sci-
ence education and suggests instead the agency of other institutional and
individual actors in this process.

A week after the 1956 AIP-A APT Conference on Physics in Educa-
tion, Zacharias sent a proposal to the NSF.? He was able to receive the

_support of MIT’s president and chancellor and to use their connections

and his war acquaintances to ensure the success of the application.* By
September 1956 the project had taken its final name: Physical Science
Study Committee. The Committee expressed interest in working with
the Educational Testing Service (ETS)? in the development of its mate-
rials and the design of examination tools.?

The PSSC rapidly expanded through the incorporation of members

from Cornell, Caltech, lllinois, and Bell Laboratories.” The team even-

tually included several hundred physicists, high school teachers, instru-
ment makers, filmmakers, photographers, editors, typists, and educa-
tional test designers. To deal with the daily requirements of the project,
Educational Services Incorporated (ESI), a nonprofit company, was cre-

" ated with its own staff.

By the late 1950s the PSSC preliminary materials had been tried in
schools in Pennsylvania (three), Massachusetts (two), New Hampshire
(one), New York (one), and [llinois (one).?” Without undermining the
importance of the official leaders of the project, Jerrold Zacharias and
Francis Friedman at MIT, I should mention two other actors whe, from a
national perspective, had a major role in the making of the PSSC. Their
relevance has often been downplayed in official accounts of the PSSC
project, which has been characterized by a national pretension but a lo-
cal (MIT) narrative.?

One of them was Walter Michels, whom we met a moment ago. Mi-
chels played a major role in the coordination and supervision of the pro-
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duction of PSSC materials, especially with regard to their testing in pi-
lot schools. Pennsylvania contributed three of the eight pilot schools and
Michels's work was fundamental in this context. Furthermore, he had a
knowledge of, and contact with, the nation’s physics-teaching commu-

_nity, which other members of the PSSC did not possess. The physicists

leading the project at MIT were not part of that community, nor did they
demonstrate any particular interest in getting to know it.

The other major actor was the group at the University of lllinois,
which led the production of the PSSC Teacher’s Guide and the super-
vision of evaluation in the pilot schools. The University of Illinois had
had a laboratory high school since the 1920s, developing close collabora-
tion between teachers and university professors in science and education
(which was atypical). It hosted the earliest project of science curriculum
reform in the United States after World War II: the University of Illinois
Committee on School Mathematics (1951-1961), funded by the US Of-
fice of Education, the NSF, and the Carnegic Corporation.”® Some of its
members subsequently joined the PSSC. As we saw at the outset of this
chapter, before joining MIT, Hulsizer was a professor at the University
of Illinois and a member of the PSSC group there. Not only his previous
MIT training but especially his experience at Illinois with the day-to-
day operations of the PSSC arguably played a major role in his subse-
quent hiring as director of MIT"s Science Teaching Center.

Michels's and Hulsizer’s actions at their institutions, working to-
gether and networking with schools, colleges, and teachers in Pennsylva-
nia and Illinois, and extending beyond to a large number of institutions
and practitioners in other US states (where Michels was very effec-
tive), really did contribute to shaping the nation through science edu-
cation reform. 1f the PSSC became an “evolving nation” able to map a
large amount of US political and educational territory, it was not exclu-
sively because of the political power and scientific prestige of MIT phys-
icists but especially because of the agency of other actors such as the
aforementioned.

By 1958 eight teachers had been using preliminary versions of the
PSSC course with around three hundred students. Summer training pro-
grams were offered by five universities for around three hundred teach-
ers. By 1959 there were more than 10,000 students using the trial ma-
terials. The ESI bulletin that year included a US map displaying this
expansive distribution.* In 1965 there were around 5,000 teachers and
200,000 students using the PSSC program of study, accounting for al-
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 most §0 pefcem of the secondary school students enrolled in high school

physics courses in the United States.?

In paraliel, regional groups met to study the PSSC materials. They
emerged in all the states except Alubama, Arkansas, Hawaii, Kentucky,
Mississippi, Montana, Nevada, New Mexico, North and South Dakota,
Tennessez, Utah, Vermont, and Wyoming. Some of these meetings

were organized around further state divisions or large metropolitan ar-

eas such as New York, San Francisco, Los Angeles, Chicago, San Diego,
Philadelphia, and Boston,*? . ]

The largest increase in the number of schools using PSSC materials
occurred along the East and West Coasts, in the Midwest {then called

* the North Central region), and especially around urban areas. The rest

of the country—with the exception of Florida—did not use PSSC mate-
rials and accounted for roughly half of the nation’s physics high school
population. Some of these schools expressed their reluctance to adopt
PSSC courses and their preference for other projects of curriculum de-
velopment such as Harvard’s Project Physics.®

During the early implementation of the PSSC course in American
schools, the Committee had to negotiate with the College Entrance Ex-
amination Board (CEEB) to create a special achievement test for those
who had followed the course. The CEEB was founded in 1899 by twelve
eastern colleges as a way to regulate and rationalize the variety of ex-
aminations applied by colleges to select their students.* During the first
half of the twentieth century, the CEEB expanded to win a national
coverage. In 1926 it began administering the Scholastic Aptitude Test
(SAT). After World War 11, the CEEB tests were published by ETS. The
development of tests with regional or national aspirations in the United
States had been especially boosted by the two world wars, to ensure that
army Tecruits met a minimum educational standard. The 1ests were soon
adapied to school and college management. The implementation of these
test programs generated heated debates because they could lead to stan-
dardization of curricula and interference with the states' administration,
and there was no consensus as to their purpose and value.*® All the same,
by 1966 around 8oo colleges and 250 scholarship programs used CEEB
tests in their admissions processes. This did not deter the PSSC team,
who argued that the standard CEEB tests were designed to assess a tra-
ditional physics course and so were inappropriate for their students, To
solve the problem for future school years, they worked with the CEEB
and ETS to produce a unified physics test suitable for all students.”
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‘We see then that to produce an American physics course, the PSSC
had to rely on infrastructure and collaboration provided by other initia-
tives which were also aiming at building the US nation by standardizing
evaluation in its schools and universities. ETS had been involved in the
PSSC since its inception.’® ETS tests were not only an end product but
also a fundamental technique to shape the PSSC course, since the tests
were seen as an objective technology to measure the course’s excellence.
The tests were also an advertising tool to promote the idea of the peda-
gogical superiority of the PSSC option, favoring its adoption over other
courses in the nation’s schools.,*

The leaders of the PSSC did not all agree on what its national role
should be. Although it aimed at targeting the largest number of Ameri-
can schools, some of the PSSC founding members had more restrictive
and elitist views: “The course should be directed to the top 25 per cent
of high school students with the aims of inducing more of them to move
into advanced work and of creating in the others a cultural climate fa-
vorable to scientific activity.”™? Its pursuit of national supremacy was also
challenged by other scientists and educators, who had different views on
what physics teaching and American education should be. Many sug-
gested the worth of more humility or denounced the presumptuousness
of the PSSC endeavor and its leaders.# Moreover, there were other com-
peting projecis in physics teaching, and they all wanted to be adopted
nationally.

The quotation from Hulsizer at the beginning of this chapter was
from a special issue of Physics Today dealing with “introductory physics
education.” Among the wide range of perspectives presented,® a revolt
against the PSSC national discourse was clear in some of the contribu-
tions. Some authors considered that what society required from Amer-
ican schools was “educating philosopher-scientists” instead of an army
of professional scientists and engineers.®® Others were against the PSSC
pretensions of national sovereignty, calling for course diversity as a de-
sired reflection of the pedagogical and national virtues of American cul-
ture.** Among these, Harvard’s Project Physics would become one of the
PSSC’s main competitors at both a national and an international ievel.
In the early 1960s, while the PSSC was implementing its strategy of na-
tional expansion, Jerrold Zacharias chaired a panel on education, as part
of the President’s Science Advisory Committee. In addition to eulogiz-
ing the PSSC program, he revealed some of his views on national school-
ing: “The school *system’ is a natural unit for reform. The system is an
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organic, semi-autonomous unit of education, with pension plans and su-
pervisors, principals, promotion and hiring procedures, specification of
jobs, adoption committees. It has electoral responsibilities, public rela-
tions problems, budgetary experience. World War II measured armies
by divisions because the division was the smallest military unit that in-

‘cluded all services—infantry, artiliery, tanks, and air. The school sys-

tem is the ‘division’ of education,™ These analogies were not rare in the
1960s. They were grounded in a cujtural context shaped by wartime ex-
periences, which bad brought the nation together as an integrated sys-
tem to fight foreign enemies. After World War II these alignments sur-
vived in the minds of many people who had played a major role in the
war effort, such as some of the PSSC leaders.

. Victory in World War II and the start of a space race reinforced a na-
tionalistic perspective in the United States that enhanced political, eco-
nomic, and institutional support for endeavors such as the PSSC and
contributed to shape the ethos of many of the PSSC team members.”
Thus, in his President’s Science Advisory Committee report, Zacharias
felt entitled 10 omit two major aspects. First, he ignored any educational
research produced before the 1960s. Second, he dismissed any contem-
porary study produced in Europe, arguing that they would be useful
only if they could demonstrate their relevance to the American context,
thus stressing US autonomy.* The declining influence of Europe was be-
ing replaced by the emerging rivalry with the Soviet Union that config-
ured the Cold War and its historical narratives. The launch of Spumik by

the Soviet Union did not start projects such as the PSSC, but it did ben-

efit them, at least in providing further impulse and support to the resolu-
tion of accumulaied concerns about science education.
CIA and NSF reports on the efficiency of the Soviet Union’s cen-

tralized sysiem of high school education and university training made

the comparative assessment of the failures of American science educa-
tion even more dramatic. According to these reports, unlike the Soviet
Union, the United States, with the political autonomy of its state gov-
ernments and the stratification of its school system, could hardly aspire
to produce a significant number of scientists in a short period of time, as
required by national interest. Zacharias would surely have agreed with
that. Opposition between American democracy and Soviet totalitarism
was & frequent argument in NSF reports regretting sourly the US lag re-
vealed by the Sputnik affair. However, other US experts considered that
while Soviet education was shaped by ideological indoctrination, this

PRI
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had little effect on the training of students in subjects such as mathemat-
ics, physics, and chemistry. Scientific laws and technological probiems
were in fact the same whether presented in a communist or in a capital-
ist guise.”® These reports obviously simplified the key features of Ameri-
can versus Soviet (or Russian) science education by reducing them to de-

‘mocracy versus authoritarism: both countries had national cultures of

science, education, and politics that were more diverse and complex than
captured by these two adjectives. What matters for our purposes here is
that this line of reasoning represents another way of making the nation
{by reference to an external enemy). In this framework (international)
comparison was relevant but was instrumentalized to serve a predomi-
nantly ideclogical, rather than educational, agenda.

-Cold War historiography has greatly emphasized US-Soviet confron-
tation, in a narrative loaded with exceptionalism and a basic bipolarity.*
If we look beyond the timeline imposed by the post-1945 emergence of
superpower rivalry, however, we encounter longer-term narratives that
can give a richer account of the historical phenomena relevant to under-
standing science education during the Cold War.® Comparative studies
made with a view to learning more, rather than to establish superiority,
appear to be a fundamental tool in the development of all national net-
works of education since the nineteenth century. Observers circulated
officially or secretly across nations to compare the unknown with the

- known and to draw conclusions able to improve teaching and research

back home. The United States was no exception.’> Comparison involves
a type of observation that is never symmetric {(an observer is always sub-
jective and politically biased) but it can at least be productive of new in-

" sights rather than simply used to dismiss the other. In this context, there

was an international context for science education that was rapidly ex-
panding, in which the United States would come to play a major role, but
nonetheless, in which there could be reciprocal learnings, as the imper-
fect geometry of the “international” suggests.

- The International PSSC

In 1959, alongside a map of the PSSC’s distribution in America, ESI’s re-
port included a picture of Prime Minister Nehru examining PSSC mate-
rials accompanied by US officers at an exhibition organized in India.®?
Two years carlier a translation into Thai of the PSSC textbook’s first vol-
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ume had been made by a recent Harvard phyéics PhD who would subse- .

quently occupy important government positions in Thailand. 3

The goal of the PSSC had been to develop American curricuium re-
form. During the late. 1950s, however, in the course of developing the
PSSC materials, the project started to receive expressions of interest
from foreign individuals and governments. ESI responded to these de-
mands. As they grew in number the Committee was obliged to develop

- a plan for its international projection. It conceived of the international

zone as divided into three types of countries: (I) “Advanced Nations—
where there is something for both sides (o learn™: Sweden, Norway, Den-

mark, New Zealand, Yugoslavia, Spain, Israel; (2) “Intermediate Na- _‘ :

tions—The problem is primarily one of adapting the PSSC course™
Japan, India, Latin America, or “Countries with relatively well estab-

lished systems of education”; (3) “Emerging Nations—Where consider- -

able aid work has to be done before PSSC can be of benefit: African Na-
tions” or “Underdeveloped countries.” Projects of the first type could
be funded with the help of the NSF. Those of the second and third types
would require funding from other agencies.

Just before the publication of the PSSC course materials, ESI re-

.ported having received requests for information from 350 individuals

in foreign countries (plus 200 from Canada). That year, ten foreign vis-
itors participated in PSSC summer institutes and publicized the project
in Denmark, Germany, Finland, and England. In 1960 the number of
visitors was expected to multiply by six: Three Spanish-speaking coun-
tries, Japan, and Sweden requested permission for the production of lit-
eral translations of the PSSC textbook into their national languages.
Other countries, such as England, Canada, Germany, and Brazil, asked
permission to adapt the course. The US Information Agency wanted to

have PSSC materials (including films) for distribution in their network.®

By 1966 more than fifty foreign teachers had attended PSSC teacher-

training programs in the United States.’® This mode of operation pro- ‘

duced results. Thus, for instance, a summer institute visit by a Swedish
representative had a major roie in the development of a trial program
in Sweden aiming to adapt the PSSC materials. Moreover, Norwegian

teachers joined the project to form a Scandinavian team cooperating to -
. produce new teaching mater:als ¥ A similar experience occurred in New

Zealand.

ESI contended that some of the pilot countries could adapt the mate-

rials to their educational needs by including additional topics,* and that
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“direct translation . . . will rarely be the optimal solution.”® Some of the
foreign editions adopted this view: the Norwegian edition incorporated
an additional chapter, extracted from the PSSC Advanced Topics pro-
gram,” and the Spanish edition was published in two volumes in order
to be used in a two-year course (instead of the original one-year PSSC
course). By 1964, only the Italian translation included all the course
materials.®

After 1960 the bulk of the PSSC internationalization program was
devised through the development of courses abroad.® Between 1960
and 1964 there were summer institutes in Israel, England, New Zea-
land (three), Brazil (two), Sweden, Italy (three), Nigeria, Uruguay,
Costa Rica, and Chile, and conferences on the PSSC (or partially deal-
ing with it) in India, Austria, France, ~Israel, Italy, Japan, and Southern

Rhodesia.®* -

Foreign editions of the PSSC text were published in Denmark, It-
aly, Israel, Japan, Brazil, India, Sweden, Colombia, Canada, Spain, Nor-
way, Turkey, (French) Canada, and France. Some of the films were in the
course of being translated into Italian, they were purchased in india, and
one of the films was translated into Spanish and shown at the 1963 Inte-
ramerican Conference on Physics Education (Rio de Janeiro) and at ma-
jor universities in Mexico, Uruguay, Costa Rica, and Puerto Rico.*

In 1960 the PSSC began to develop a rélevant on-site involvement in
Europe at the request of the Organization for European Economic Co-
operation (OEEC) and the NSF.** That year, the OEEC had organized
at its headquarters in Paris a conference on physics education with the
support of the International Union of Pure and Applied Physics. A re-
port and a plan to develop. pilot projects on science education in Europe
were produced. Established in 1948 as a permanent institution to man-
age the Marshall Plan aid, the OEEC was now convinced that an eco-
nomic recovery plan should involve the reform of school science éduca-
tion in its European member states.*

The PSSC team was approached by OEEC officials, and after a visit
to England by Friedman, plans started to take shape for the organiza-
tion of a PSSC summer institute in Cambridge (United Kingdom). It
was held in August 1961 with the participation of teachers from France,
Spain, Portugal, Ireland, Italy, Austria, Germany, Turkey, Greece, Ice-
land, the Netherlands, Switzerland, Norway, Denmark, the United ng—
dom, Yugoslavia, Belgium, and Sweden. .

The aim of the PSSC deiegation, led by Uri Haber-Schaim, was to
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have truly intensive sessions, allowing participants to leave the institute

- with a range of written documents leading to the development of pilot

projects in the different countries. These meetings were also conceived

as places where the rights for translation of the PSSC materials would -

be negotiated. The Cambridge meeting indeed produced some of these
drafts, developed not from a national perspective but through muitina-
tional teacher teams (except for a report on Yugoslavia}.¥ Subsequenily,
Haber-8chaim considered that an international organization like OEEC
would not have the capacity to develop such a project. It was preferable
to leave the initiative to national groups as exemplified by the model ex-
perience of the (American) PSSC.%

The circulation of PSSC staff members across the world also played
a major role in the internationalization of its products. Friedman and
Haber-Schaim were arguably the members of the project who had a
greater input in the development of the project abroad. Haber-Schaim
led summer institutes in Europe, Latin America, Africa, and Japan. He
would subsequently lead the preparation of the second and third edi-
tions of the PSSC course in the United States. Friedman traveled to the
United Kingdom, India, and Pakistan and prepared the implementation
of the PSSC there. )

In addition, the project benefited from the international impact of
US physics research and the worldwide circulation of the physicists con-
nected to it. Thus, Philip Morrison, a member of the PSSC since its in-
ception and a physics professor at Cornell, was in Europe, Israel, India,
and Japan in 1960 for research purposes. During his trip he distributed
PSSC materials and publicized the project.®® MIT physicists not directly
connecled to the PSSC program did the same.™ During his trip to In-
dia, Morrison expressed his surprise about Friedman having arrived in
that country earlier than him and thus overtaking him in introducing the
PSSC there—he used a metaphor which illustrated precisely the political
and commercial substance of the PSSC international mission: “Had Co-
lumbus met the Admiral of Cadiz in Havana harbor he would have a lit-
tle greater surprise.”™

The earliest foreign editions of the PSSC course were transiations
into Spanish and Portuguese. In Latin America, there were three PSSC
translations used in physics teaching a few years after the release of the
PSSC materials in the United States. The first translation of the PSSC
lextbook was produced in 1962 in Spain and marketed in Spain and
Latin America by the publisher Reverté.” It was used, for instance, in
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Mexico, where knowledge of the PSSC was surely introduced early on
by Luis Estrada, a Mexican PhD student who was a visiting student at
MIT between 1958 and 1960.” During the 1960s Mexican physicists such
as Estrada and Francisco Medina Nicolau conducted workshops on the
PSSC at the Universidad Nacional Auténoma de México, and after the
reform of its physics degree in 1966, a new general physics course was in-
troduced which included PSSC course experiments and the replication
of some of its instrument kits.™ _

_ The second translation of the PSSC course into Spanish was pub-
lished in 1964 in Colombia by a team of ten Colombian MIT alumni and
a group of physics and engineering professors from the major universi-
ties in Bogot4, with the support of the Organization of American States
(OAS), MIT-Club Colombia, and the Colombian Association of Univer-
sities.”™ It was led by Alberto Ospina, a military naval engineer trained
in electronics at MIT, who had witnessed the early development of the
PSSC before returning home in 1958. '

A few years earlier, the PSSC had been published (between 1962 and
1964) in Portuguese in Brazil. It was the result of a long-standing ef-
fort among Brazilian scientists and educators to improve science edu-
cation, which was helped by the support of UNESCO in the creation
of the Instituto Brasileiro de Educagio, Ciéncia ¢ Cultura (IBECC),”
the development of ambitious plans 1o produce and distribute science
kits in schools, and the support of US funding (Rockefeller Foundation,

~ Ford Foundation) and inter-American organizations based in Washing-

ton, DC (OAS). The IBECC had a major role in the development of sci-
ence education programs in Brazil and across Latin America during the
1960s and 1970s.

The IBECC was created in 1946 in Rio d¢ Janeiro to administer
UNESCO’s projects in Brazil. Iis involvement in science education came

‘through the subsequent establishment of a Sio Paulo branch and the ini-

tiatives, from the early 1950s, of Isaias Raw, a young medical researcher .
based at the Universidade de Sdo Paulo. Raw’s interest in science teach-
ing had taken shape since the late 1940s through his work as a science
teacher in a Sdo Paulo private school (conducted simultaneously with
his university medical studies), where he edited a journal devoted to the
teaching of science.

After getting his medical degree and a research stay in Severo QOchoa’s
biochemistry laboratory in New York, Raw returned to Sao Paulo with
the idea of starting a project to change the standard paradigm of the
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teaching of science in Brazil. As the scientific director of IBECC’s Sio
Paulo branch, he conducted a large series of initiatives on science educa-
tion and popularization, including exhibitions, clubs, fairs, talent compe-
titions, and TV programs. Furthermore, he developed a major program
for the design and production of school science equipment and experi-
mental kits. Started as an in-house project, it soon received funding from
the Conseiho Nacional de Pesquisas and from several Brazilian state
governments. As the project grew to industrial size, it was a major suc-
cess for Raw to secure funding from the Rockefeller Foundation (1957),
which already played a significant role in the funding of the new campus
of the Universidade de Sdo Paulo and especially its medical faculty.

In 1956 Raw visited the United States and became acquainted with in-
cipient American educational projects such as the PSSC. Subsequently,

"Friedman was designated by the Ford Foundation to visit $do Paulo, but
he soon became ill and was unable to travel. However, through Raw’s
contacts at the Rockefeller Foundation and subsequent missions of US
scientists to Brazil, it became clear that the country had an enormous
potential-for the development and marketing of science pedagogical
packages. Thus, in 1961 a funding agreement was established with the
Ford Foundation for the distribution of IBECC's experimental kits in
Brazilian schools, the_tra'ining of science teachers, and, last but not least,
the distribution of US pedagogical materials in Brazil.”

The IBECC followed the progress of the PSSC project by using some
of the preliminary copies of the course material and working on them
between 1959 and 1960. In 1961 it published the translation of the lab-

~oratory guide and started to produce some of the PSSC equipment. A
member of the IBECC atiended the 1961 PSSC summer institute in
Massachusetts. ‘

A PSSC institute was held in Sao Paulo in January 1962, with fund-
ing from the OAS and the Ford Foundation and technical advice from
the NSF. The institute staff was composed not only of Americans but
also included lecturers from Chile (Dario Moreno), Costa Rica, and
the IBECC (Rachel Gevertz). Participants were from Brazil (nineteen),
Colombia (five), Chile (four), Paraguay (four), Argentina (three), Uru-
guay (three), Costa Rica (one), Nicaragua {one), Panama (one), and Peru
(one). Later on that year, another PSSC summer institute was held in
-Brazil, this one fully developed by IBECC staff, and ran simultanecusly
in Costa Rica and Uruguay. By then aimost all the PSSC equipment was
available through local production.™
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In this context the translation of the PSSC textbooks into Portuguese
was carried forward by a team of science teachers and university physics
professors at the Universidade de Sio Paulo, the Universidade de Minas
Gerais, the Pontificia Universidade Catélica do Ric de Janeiro, and the
Universidade de Brasilia, where. the books were published. Between
1964 and 1971 around four hundred thousand copies of the PSSC course
(split into four volumes) were sold in Brazil,” |

Moreover, as a follow-up to its 1960 Paris conference, in 1963 the In-
ternational Union of Pure and Applied Physics organized a conference
on physics in general education in Rio de Janeiro with the support of
UNESCO, the OAS, the Brazilian Ministry of Education and Culture,
the Conselho Nacional de Pesquisas, the Centro-Latinoamericano de
Fisica, and the Centro Brasileiro de Pesquisas Fisicas. The meeting gath-
ered around 150 participants from across Latin America, Europe, the
United States, and some Asian countries. _

This movement of teachers and physicists across countries was pro-
moted and supported by national and international institutions, The
NSF stated that its priority in relation to the science curriculum was the
“development of materials potentially useful to schools across the coun-
try.” However, its mission was also to cooperate with other national and
private agencies specializing in foreign affairs to help circulate pedagog-
ical materials, scientists and science teachers, and educational informa-
tion, in order to fulfill “United States foreign policy goals.”#

NSF officials confessed to being proud of the interest shown by other
countries for new US curriculum materials. They were conscious of the
regional importance of Latin America for the international expansion
of their national projects, seeing themselves as having “special responsi-
bilities in working with Latin American countries and the state univer-
sities in Central America.” Moreover, they suggested that with regard to
the sending of publications and materiais, “information should be given
as freely to people in other countries as to people in the United States,”
but since foreign relations were a complex matter,* discretion and ¢cau-
tiousness should prevail in order not to give the impression of “pushing
United States materials in other countries,” while helping those mak-
ing requests.® Notwithstanding their prudence, the international circu-
lation of PSSC materials was massive. For instance, in 1961 a copy of the
PSSC Science Study Series book Crystals and Crystal Growing (1960)
was mailed to libraries in practically every couniry in the world (with
several copies sent to most Latin American countries).*
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The international exposure of the PSSC project did not appear to
change substantially the basic outline of the operations of ESI and the
Science Teaching Center at MIT. However, in a few cases, they bene-
fited from direct collaboration with foreign practitioners linked to coun-
tries that were developing vigorous projects of science education reform
connected to the American PSSC program. Thus, in the development
of its Advanced Topics program, betweeni 1960 and 1963, ESI madé use
mainly of American staff and consultants. However, it also engaged
some teachers from other countries, such as Sweden, Canada, Brazil,
and New Zealand, who were able to attend US summer institutes and
to work in Massachusetts for some time, with the help of funding from
their governments or UNESCQ, By 1963 the course had been used on
an experimental basis in Sweden, Norway, Italy, Israel, Brazil, Uruguay,
Chile, Canada, and New Zealand, and members of the Brazil team, such
as Gevertz and Raw, spent long periods in Cambridge, Massachusetts.
The ability of foreign physicists and teachers was valued by PSSC staff,
but not always so. On some occasions foreign requests for collaboration
were rejected or considered insufficiently relevant to commit to, even if
they came from centers with a good record with the PSSC program such
as the Universidad Nacional Auténoma de México.

A different and more multilateral approach characterized the proj-
ects developed by UNESCO in Latin America. UNESCO (United Na-
tions Educational, Scientific and Cultural Organization), established im-
mediately after World War I, played a major role in the international
development of science education programs worldwide. UNESCO’s sci-
ence education initiatives during the 1960s and 1970s divided the globe
by coupling world regions with scientific disciplines: a program in phys-
ics teaching for Latin America, in-biology for Africa, in mathematics for
the Middle East, and in chemistry for Asia.%

UNESCO’s member states represented a wide range of political ap-
proaches, from pacifist internationalism to Cold War engagement, and
different priorities and ideas about how to articulate international co-
operation through science, education, and culture.®’ The first decades of
the organization were characterized by a growing tension between an
idealized global humanism, prone to nonalignment and confident in the
apolitical and universalist nature of culture, education, and science, and
a pragmatic and instrumental politics, represented mainly by the United
States, which sought to fight the Cold War also on the cultural and ed-
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ucational front and to collapse international diversity into its own na-
tional interests and outlooks.* .

UNESCOQ's Division of Science Teaching was created in 161, and
its organization can be understood partly as a key element in Ameri-
can foreign policy aimed at placing as many US representatives as pos-
sible in relevant positions in international organizations. Its first direc-
tor was Albert Baez, an American physicist trained at Stanford who had
been part of the PSSC film production unit. His hiring at UNESCO was
undoubtedly advantageous for the United States and for the internation-
alization of one version—strongly supported by the US government—of
American culture expressed through science pedagogy (PSSC). It also
had major consequences for the development of physics-teaching proj-
ects in Latin America. »

In starting his new job in Paris, Baez prepared a pilot project for the
implementation of new approaches in the teaching of science. His model
was obviously the PSSC.® He resolved to implement such a project in
Latin America, because he spoke Spanish. After presenting his project
1o UNESCO authorities and getting their approval, Baez constituted a
team with Nahum Joel from Chile, Robert Maybury from the United
States, and Alfred Wroblewski from Poland and divided the program
into three sections—physics, chemistry, and biology—keeping the direc-
tion of the physics program for himself.*

Joel, with the help of a team including his assistant Darfo Moreno,
had previously developed PSSC institutes in Chile, and he had a key
role in the development of UNESCO projects in Latin America. May-
bury had previously met Baez at the University of Redlands in the -
United States, and many years later he recalled that when asked to join
the UNESCO project: “Al’s vision resonated with me, for as with many
other professionals of that era, I was influenced by John F. Kennedy’s
statement: ‘Ask not what your country can do for you, but ask what you
can do for your country.””*

At a UNESCO conference at the Paris headquarters, Baez met a
member of IBECC’s team, who persuaded him that his project should
be developed in Brazil. Baez was invited to visit IBECC’s premises in
$@o Paulo and was convinced that Raw’s initiatives had developed an
advanced and extremely adequate setting for the implementation of
UNESCO's project in Latin America, and that producing materials
in Portuguese would not be a major obstacle to subsequently transat-
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ing the materials into Spanish"for‘the rest of Latin America. Thus, S3o
Paulo bécame the headquarters for the developmeht of the project in
Latin America.” ,

UNESCO’s Brazilian pilot project could rely on the network of Latin
American science educationists previously developed by the IBECC and

by the Chilean group led by Nahum Joel and Dario Moreno. It gathered

twenty-five professors and teachers from eight Latin American countries,
and in the course of a year (1963~1964) it produced five books, seven
kits of inexpensive laboratory materials, eleven short films, one long film,
and eight television programs. At the end of the year, another thirty-five
university science teachers from seven more Latin American countries
(thus, fifteen in total) attended a seminar to test and evaluate the mate-
rials. Some of them, including those from Argentina, Chile, and Vene-

zuela, formed teams to extend the pilot project activities to their coun-

tries.” Baez worked as director of the Division of Science Téaching until
1967. The success of the Latin American pilot project allowed the divi-
sion to develop similar projects in Africa, Asia, and the Middle East.*

The Transnational PSSC

The development of the national and international PSSC was subjected
ta different experiences that involved movement across borders and thus
interaction with different national traditions all over the world, which
nonetheless did not always result in the establishment of a dialogue be-
tween different cultures of science education.

For instance, the presence of foreign s;udents' at MIT and other US
universities assuredly promoted the internationalization of the PSSC
program through translation and use abroad. As we saw in the previous
section, this was the case with students from Colombia, Mexico, Thai-
land, and to some extent Brazil and Chile. The agency of these students
was characterized, first, by their participation in the international scene
and, second, by the skills they were obliged to develop in order to under-
stand other national cultures. They were surely transformed by their ex-
perience abroad to a greater or lesser degree. The significance of their
presence is relevant to understanding not only the internationalization

~of PSSC and US physics at large but also the educational and research.
development of these US instimtions. However, thiis issue has hitherto -

been rarely analyzed.”

THE TRANSNATIONAL PHYSICAL SCIENCE STUDY COMMITTEE 327

PSSC’s internationalization also prompted the incorporation of some
physicists and foreign science -teachers (Swedish and Brazilian) into
some of MIT’s projects, although this situation was unusual. It offered
them a privileged access to MIT’s scientific, educational, and cultural re-
sources. Their experience also invoived personal and cultural transfor-
mations, comparison, tensions, and partiai hybridization of different na-
tional cultures. _

In turn, the intensive and extensive travels of the leading PSSC staff
and their exposure to different national cultures might have affected
their perspectives of science and education. One would want to investi-
gate whether this international exposure had a relevant impact on subse-
quent editions of the PSSC’s pedagogical package. For instance, did the
knowledge acquired by the PSSC leaders during their world trips to pro-
mote the project result in the subsequent adaptation of the PSSC mate-
rials to an international audience? This is difficult to say, especially be-
cause after the second edition of the course was published (1965), most
of the original team disbanded because of the early deaths of some of its
leaders (e.g., Friedman and Finiay), their return to physics research, or
their involvement in policy (Zacharias). |

Traveling abroad arguably involves personal transformation to some
extent and is commonly a good antidote against nationalism; however, it
does not necessarily dissolve the driving force of nationality. On the con-
trary, the 1960s map of the world preseated a nation-state system that
maintained nationality as a fundamental quality of traveling, whether as
a right-of-way or as a veto-of-access (with different grades in between
determined by national and international migration policies).

In this context, the international circulation of PSSC team leaders
was particularly shaped by a mission that was not only educational, sci-
entific, and commercial but also fundamentally national in nature and
that linked the institutional and the personai. As in a traditional class-
room, the position of the student who comes to learn and that of the
teacher who comes to teach are obviously not the same, so to a large ex-
tent the PSSC staff traveled abroad to teach and to fulfill US foreign pol-
icy goals in a traditional fashion. When Morrison portrayed himself as
Columbus and Friedman as “the Admiral of Cadiz,;” in the letter written

' during their 1960 world tour to publicize the PSSC, he provided an ac-

count of the PSSC international endeavor couched in a language of mil-
itary and commercial conquest.” The implications of his metaphor are

particularly powerful and inescapable, taking into account the impor-
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tance of Latin America for the international PSSC and the fact that
Morrison wrote these words while visiting (postcolonial) India. Any-
way, without overinterpreting this metaphor, Morrison’s and Friedman’s
correspondence during their trips to Europe, India, Pakistan, and Japan
makes clear that the focus and rationale of their mission was to enlighten
foreign physicists and educators through PSSC exposition and the con-
ferring of material gifts. Although their letters also mention some sight-

seeing and show some interest in the culturai heritage (museums, monu-

ments) of these countries, they say nothing about what, if anything, they
learned from forelgn professional counterparts with regard to other na-
tional cultures of physics teaching. In this context the world circulation
of PSSC team leaders exemplifies how the international can often be
driven by a purpose that is national in fundamental ways. .

It is fair to say that basically the new projects developed at ESI and
MIT’s Science Teaching Center remained American to their core in
terms of their staff and their outlook even though some of them had in-
ternational ambitions. On the other hand, the exiensive international-
ization of the PSSC was possible thanks to a network of national, pri-
vate, and international organizations, whose interests converged on this
pedagogical package originally conceived at MIT. All the same, orga-
nizations are staffed and directed by humans, whose engagement in the
making and practice of knowledge is a major force that does not always
align completely with organizations’ official statements.”” The Division
of Science Teaching, directed by Baez, defined UNESCO as a “cata-
lyzer” and “internationalizer” but emphasized the role that individual
countries, individual teachers, and specific teams of people had had in
the shaping of new science-teaching materials and outlooks.” Opening
the door to a more symmetrical interaction with other national collec-
tives allowed in this case further effacement of national boundaries, con-
tributing to the articulation of an international framework amensble to a
potential situation of transnationalism. '

In this context, there were major agents in the internationalization
of the PSSC who had attributes that we can call transnarional and that

made them particularly well suited to conduct this task, while pursu- -

ing their personal agendas. Isaias Raw and Datio Moreno, for instance,

were thiy type of actor. Here, I am going to focus on Un Haber-Schaim

and Albert Baez.
Haber-Schaim had a leading role in the practical implementation of
the international PSSC; he led the production of the third edition of the
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PSSC materials and was director of the PSSC project between 1961 and
1974. He was born in Berlin (Germany) in 1926, moved as a child to Pal-
estine in 1933, and graduated from the Hebrew University in 1949, right
after the creation of the State of Israel. He was part of Israel’s Science
Corps (HEMED), an organization of scientists connected to the army,
and had a major role in the development of a defense industry in the con-
text of growing hostilities with the surrounding nations, which made this
a central project in the making of Tsrael. Accordingly, Haber-Schaim
was sent to the University of Chicago to study nuclear physics (PhD,
1951), and he returned to the Weizmann Institute and the Israel Atomic
Energy Commission (HEMED?’s research bases).

After repeated professional arguments with the director of the Israel
Atomic Energy Commission, which led to his resignation, Haber-Schaim
moved to a position in German-speaking Switzerland and shortly after-
ward immigrated to the United States. Haber-Schaim’s clash with the Is-
rael Atomic Energy Commission can be seen partly as the tension be-
tween a profession used to freedom (scienﬁst) and a management based
on military discipline in a war situation. This tension also suggests a
clash between different political visions on how to build the Israeli
nation-state. In the United States, Haber-Schaim worked at the Univer-
sity of Illinois (1955-1956) and as assistant professor at MIT (1957-1960).
Beginning in the late 19505 he devoted himself fully to the development
of the PSSC and_froni then on built a professional career in the field of

science education, making the Boston area his home base.”

Albert Baez, the first director of UNESCO’s Division of Science
Teaching, was born in Puebla (Mexico) in 1912 but immigrated to New
York with his family at the age of two. He returned for a year to Mexico
when he was seven, an experience that he claimed, later in his lifé, had
a major role in maintaining his ties with his country of birth and in pre-

_ serving his ability to speak Spanish.1® However, Baez's formal education

was American. In 1933 he obtained a BA in physics and mathematics
from Drew University, iwo years later an MA in physics from Syracuse
University, and in 1950 a PhID in physics from Stanford, where he devel-
oped a research career in X-ray optics. In 1951 he obtained a UNESCO -
appointment in Iraq. Subsequently, he worked at the University of Red-
lands and again at Stanford. In 1957 he was called by Jerrold Zacharias
to join the PSSC project at MIT, where he worked mainly on film pro-

. duction. His work for the PSSC project would shape the rest of his pro-

fessional career.,'™
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In his memoirs about his career at UNESCO, Baez recalled that be-
fore teaching at Redlands he worked for some time in the Cornell Aero-
nautical Laboratory’s Operations Research Group. According to him
this was an intellectually challenging job, but he became increasingly
worried about being involved in scientific and technological collabora-
tion in the war effort. He tead an article in the New York Times about
UNESCO's mission that led him to inquire about any job openings, hop-
ing to devote his professional life to peaceful uses of science for the ben-
efit of mankind. Later on, he was invited to collaborate in a UNESCO
project to set up science laboratories at the University of Baghdad. This
first mission, as well as his work for the PSSC, surely helped in his being
recruited subsequently as the head of the Division of Science Teaching.

Baez’s expression of humanistic ideas in his memoirs was surely genu-
ine, although they are a later réconstruction. Baez’s and Haber-Schaim’s
careers show a move from military-driven science to science education
and in parallel from nation building to international articulation. Both
had very successful careers in science education, and they found there
a way to distance themselves from scientific research for military pur-
poses. Although this might have been the goal of many of the PSSC
physicists who had participated in the wartime effort,'2 the actions, ca-

reers, and language of Baez and Haber-Schaim contrast with those of

Jerrold Zacharias, for instance. _
However, the main argument here is that it was not by chance that
individuais like Baez and Haber-Schaim were two of the major leaders

in the internationalization of the PSSC. Their upbringing and life ex- -

perience across several national cultures prepared them to understand
and 10 develop the types of actions involved in internationalization, to
an extent that other PSSC staff members (regardless of their competence
in physics and education) were not as ready to fulfill. Beyond their lan-
guage skills, their life and professional experiences were transnational,
as they combined different national and cuitural identities through

out their lives-and used these attributes to build bridges and establish '

dialogues. -

Baez claimed he felt linked to Mexico. In his. memoirs he also con-
fessed that in starting the UNESCO projects he originally had a rather
arrogant perspective as to the superiority of American science education
projects and their makers. During the development of these projects in
Latin America, however, he became progressively more humble in rec-
ognizing the cleverness and capacities of Brazilian colleagues.

-
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Haber-Schaim had an even more complex itinerary in national per-
spective. He, like Baez, was born in one country but grew up in another
one. Moreover, he worked in the context of an emerging nation-state, a
process to which he contributed through his scientific research. In the
new State of Israel he worked hand in hand with scientists who shared
his Israeli citizenship but were born in different nation-states. He subse-
quently lived in two additional countries and developed a career in the
United States that was characterized by internationalism in science edu-
cation research. '

As trapsnétional actors both Baez and Haber-Schaim were able to
travel to foreign countries and to learn from foreign colleagues with an
open mind, or at least with a mind less circumscribed by nationalist pre-
conceptions that were rampant at the height of Cold War rivalry and the
making of American hegemony--the projects that had inspired the PSSC
in the first place. Their capability in this context was characterized by a
relevant fluidity with regard to nationality, which allowed them to man-
age national allegiances with more degrees of freedom than other types
of historical actors. Their UNESCO and PSSC work, respectively, shows
an engagement with the communities of scientists and educators in the
countries they visiied. They recognized the value of “the other” for the
purpose of improving science education with reference to the require-
ments and characteristics of each national context. In contrast, there
were other istorical actors holding perceptions and performing roles
with a strong involvement in internationalization but having a major na-
tional bond as well, exemplified in this chapter by Zacharias, Friedman,
and Morrison. The development of Baez’s and Haber-Schaim’s transna-
tional agency was shaped by both the nature of their multinational up-
bringing and the nurture of their international experiences, shaped by
their capacity to engage and communicate with different nauonal tradi-
tions of science and education.

A question that remains is to what extent the different translations of
the PSSC materials were faithful to their American originals. Were they
transformed by the different national outlooks and experiences in sci-
ence and education in which they were adapted? The PSSC transiations
were undoubtediy the product of internationalization and to some extent
of transnationalism (of some of its promoters). But can the PSSC transla-
tions be seen as transnational products? '

Many of the translations of the PSSC textbook were mostly literal.
This was the case, for instance, for the two Spamsh translations. How-

-
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ever, the Scandinavian team that adapted the PSSC materials added new
chapters to the book, and some of the translations (e.g., the one pro-
- duced in Spain) divided the book into two volumes to adapt it to a two-
year course.”” In other 'places such as Brazil “participants utilized the
text produced by the PSSC and other modern texts as a base for their
own studies, but they developed and produced a set of modern learning
aids, which they themselves had adapted to the lopal economic educa-
tion needs.” The Brazilian project team at IBECC thus transformed the
PSSC American course mainly through a focus on methodology aimed
at adapting it to local needs, but they equally focused strongly on con-
tent development. They could do so because they had an excellent start-
ing point based on a selection of renovated curriculum contents made by
the American PSSC team.'*

With the increasing international availability of new curnculum proj-
ecls in the 1960s and 19708 and the development of international teams
and cross-national experiences such as UNESCO’s pilot physics project
at IBECC, it would be accurate to say that some of these pedagogical
products not only crossed national cuitures of science and education but
also contributed to dissolving them. In other words, their cross-national

circulation not only contributed to strengthening the action of US na- ~

tional science and education in a wide range of other national contexts,
through direct exchanges or interactions in the field of international or-
ganizations. More important, it was arguably able to weaken the original
national characteristics of these products and in addition could lead to
their endowment with a somewhat lasting transnational condition. Fui-

. ther research based on a closer comparative analysis of several PSSC

translations is still required to fully support this transnational claim.

Final Remarks

The structure of this chapter might give the impression that during the
1960s the efforts toward science curriculum reform progressively moved
from the local to the national, from the naticnal to the international, and
from there to transnational science education. This has been a suitable
order of presentation, chosen for conventional narrative reasons that
- advise following a chronological order, moving from particular to gen-
eral, or going from simple 10 compound. However, this would be a sim-
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ple linear interpretatidn that would hide the complexity of the world of

“science and education. The PSSC had local, national, international, re-

gional, and transnational elements. All of them are relevant if we want
to achieve an accurate historical understanding of this research object,
and their relationships are not linear and hierarchical.

Furthermore, the coexistence of all these scales in a historical ob-
ject such as the PSSC cannot be taken for granted. It is as important to
know that it had each of these qualities as to understand why it had them
and why we as historians confer them on the PSSC. As I showed in the
first section of this chapter, nationality is a complex concept. The PSSC
was American not only because almost all of its members were born in
the United States or because it was developed at MIT and some other
American universities and schools, but especially because it was part of
a vigorous project of nation building within US territory and abroad. Na-
tion building was performed through intranational science education re-
form developing and strengthening networks and communities within a
country, by making comparisons with other nation-states or geopolitical
regions, and by implementing large-scale programs of internationaliza-
tion. Unpacking these categories is crucial to really understanding and
using them appropriately and accurately.

Among the main categories discussed in this chapter, the transna-
tional is the most elusive, since, as we saw, many international phenom-
ena can be more akin to the national than to the transnational. However,
this historical claim could be nuanced by future historiography subject
to updated worldviews and cultural concerns displaying the utmost rele-
vance of the transnational, whether in a world of nation-states or beyond
it. Moreover, the distinction of the transnational from the international
should play a major role in enriching the historical field with more sub-
tle accounts integrating a wider range of objects and actors from a larger

_nhumber of national cases and providing a better understanding of the

phenomena that lie in the interstices of nation-states or do not succumb
to the logic of the national. The examination of the production of the lo-
cal, national, regional, international, and transnational PSSC presented
in this chapter represents an attempt to integrate all these views and to
demonstrate the importance of discussing the transnauonal as a vector
for historiographical improvement. -

The unraveling of the transitions and connections between our differ-
ent scales of analysis is not a simple matter. It will require major effort
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by historians of science, technology, and medicine to update their tra-
dition by overcoming the nation, which is still the most obvious site of
their professional and intellectual employment.
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