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ments in engineering schools account for the 
large number of foreign undergraduates 
who are deficient in familiarity with neces- 
sary equipment and mastery of the English 
language. The movement of foreign stu- 
dents into graduate work and ultimately 
onto the engineering faculties will make for 

" .  , 

difficulties in the schools' relations with 
The sciences and engineering are the pri- 

mary focus of attention in this review of 
American graduate education, but the range 
of topics and the depth in which they are 
discussed make the book relevant to aca- 
demic planning as a whole. Although the 
data for some sections are as recent as 1984, 
tabulations in other sections are less current. 
Fortunately or not, the major directions of 
events have not been altered, a fact that only 
adds urgency to the points being made. 

A succinct presentation on the minority 
presence in higher education discusses two 
strategies for reducing the underrepresen- 
tation of women and minorities: early in- 
tervention in the undergraduate years to 
introduce such students to research and a 
faculty-student mentoring program intend- 
ed to ensure intensive, closely monitored 
involvement in research, both activities rein- 
forcing the students' urge toward and capac- 
ity for graduate study. 

An assessment of the status of graduate 
education in engineering challenges all con- 
cerned. The inability to attract and retain 
first-rank faculty, the inability to obtain, or 
maintain, equipment and facilities for state- 
of-the-art instruction and research, and the 
inability to attract the best of the U.S. 
undergraduates in engineering into full-time 
graduate study must ultimately lead to a 
massive deterioration of university engineer- 
ing efforts and a consequent abdication of 
responsibility to industry. It is suggested 
that weakness in current engineering curric- 
ula, faculty overload, and inadequacy of 
research facilities have been hidden from 
current employers owing to the high quality 
of today's engineering undergraduates. 

Compensatory efforts to maintain enroll- 

Number of doctoral degrees in science and enginee 
earlier. 

government contracting and granting agen- 
cies as pressure to restrict the transfer of 
information overseas becomes more appar- 
ent within the government. 

Where the support structure for first-rank 
experimental research, in the form of assis- 
tants, paraprofessionals, and money for sup- 
plies and expenses is lacking, engineering 
schools will not even attempt to develop in- 
house facilities that are needed for experi- 
mental (as opposed to analytical) research, 
with the result that responsibility for this 
engineering activity will be transferred out 
of the university. Entirely new arrangements 
for acceptable graduate education in engi- 
neering may have to be made. 

The computer revolution and its dimen- 
sions are being recognized generally 
throughout higher education. The very sur- 
vival of educational institutions may depend 
upon the skill and aggressiveness with which 
they accommodate to the revolution, that is, 
on how the computer is employed in the 
senrice of teaching, research, and informa- 
tion management. The universities will have 
to decide the role their continuing education 
units shall play for them if changes in the 
location and methods of education mean 
that the institutions become less campus- 
oriented. 

The chapter on the problem of capital 
facilities will be of interest to all who partici- 
pate in decisions to recruit outstanding fac- 
ulty members into science and engineering 
departments. The cost of such a recruiunent 
ranges between $200,000 and $800,000 to 
cover new equipment and preparation of the 
space to house the new staff member. 

In the consideration of broader philo- 
sophical issues and choices facing the aca- 
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doctorate fields neering computer loaical sciences social 

science sciences sciences 

1970 11.9 9.7 6.5 25.0 14.9 9.1 
1975 7.8 7.2 4.1 16.7 10.3 5.8 
1980 5.9 5.7 3.6 14.8 8.0 4.0 
1983 6.5 6.7 4.8 15.2 7.1 4.8 

Reprinted from R. G. Snyder, "Some indicators of the condition of graduate education in the sciences," in The State of 
Graduate Educatwn. Sources: National Science Board, Science Indicatm, 1982 (Government Printing Office, 
Washington, DC, 1983; National Research Council, Summay Repmt, 1983: Suwey ofDoctovate Recipientsfiom United 
States Universities (National Academy Press, Washington, DC, 1983). 
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demic planner for graduate education that 
concludes the volume it is suggested that 
some degree of contingency planning 
should be attempted to prepare for "likely 
contingencies not included in the main- " 
stream of academic projections on which 
. . . policies are [typically] based." A set of 
"sur~rises" are enumerated that "seem to be 
in the realm of reasonable probability." 
Planning in advance for countermeasures 
and political strategies to be adopted should 
these contingencies arise would be a novel 
approach and potentially very wise. 

This is a volume that should command a 
readership extending beyond academia into 
industry, government, and the philanthropic 
agencies of the nation. - 

SANFORD S. ELBERG 
University of California, 

Berkeley, CA 94720 
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In the past several years, science educators 
in the United States and other countries 
have become increasingly interested in go- 
ing beyond the confines of national borders 
to seek ideas, share information, and discuss 
common problems. Cross-national science 
education conferences are increasing in 
number and variety. More and more stu- 
dents, professors, consultants, and research- 
ers in science education travel from their 
home countries to others. Papers published 
in science education research journals origi- 
nate from many different countries and give 
increasing credence to a view of science 
education as an international enterprise. 
Thus the publication of Science Education in 
Global Perspective is timely. 

The book provides a vivid conspectus of 
the context for science learning in five Asian 
and European countries, which are econom- 
ic or ideological competitors of the United 
States on the world scene. Readers will not 
find accounts of science education in coun- 
tries from all parts of the globe in this book, 
as they might expect by interpreting the 
word "global" in the title to mean world- 
wide. The book also does not deal with 
tertiary education in the sciences. What the 
five authors of the book's major chapters do 
provide are rich descriptions of the condi- 
tions of both elementary and secondary 
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school science education in Japan (by Kay 
Michael Troost), the People's Republic of 
China (by Paul DeHart Hurd), East and 
West Germany (by Margrete Siebert Klein), 
and the Soviet Union (by Charles P. 
McFadden and Izaak Wirszup). 

The information presented for the five 
countries is remarkably uniform, a testimo- 
nial to the editors' organizational skill and 
the authors' persistence in ferreting out 
comparable data on which some generaliza- 
tions could be based. The presentation for 
each country includes a description of the 
general organization of the school system, a 
discussion of the philosophy underlying the 
teaching of science, descriptions of the sci- 
ence time and subject requirements at vari- 
ous grade levels in the elementary and sec- 
ondary schools, samples of the subject-mat- 
ter content of science courses, and a discus- 
sion of the examination system. Also 
presented is valuable information about the 
country's science teachers, including their 
status and compensation, requirements they 
must meet for initial certification to teach, 
and their opportunities for in-service educa- 
tion. Well-chosen, informative tables and 
figures complement the text throughout. 
The data from the several countries are 
collated and analyzed by F. James Ruther- 
ford in the concluding chapter, a trenchant 
highlight of the book. The lessons Ruther- 
ford derives from studying the five countries 
include the specifications of the components 
of a national commitment to science educa- 
tion. He recommends nine specific actions 
that must be taken by local schools and the 
federal government if the verbal commit- 
ment already made to science education is to 
be implemented in the United States. 

We can only be pleased that this pioneer- 
ing comparative study was undertaken. Nev- 
ertheless, the study whets our appetite for 
further information. Though it yields much 
information about the context for science 
learning in the various school systems, little 
is said about outcomes. What is the achieve- 
ment level in science after the students in 
these countries complete their courses? after 
they have graduated from secondary 
schools? How thorough is their understand- 
ing of key science concepts and theories, and 
how well do they understand scientific in- 
quiry? Which misconceptions about the nat- 
ural world do students cling to even after 
years of science instruction? HOW adept are 
they in solving new science problems and in 
applying science knowledge and priiciples 
in their daily lives? Do they understand the 
interplay of science, technology, and socie- 
ty? And so forth. Put another way, how 
successful are the school svstems in these 
countries in attaining the goals they have set 
for their own science education programs or 

goals for which a consensus is emerging 
among science educators internationally? 

To make balanced judgments about the 
worth of various countries' science educa- 
tion programs we also need knowledge 
about the transactions that mediate between 
the contextual factors and the outcomes. For 
instance, we need information about the 
instructional methods and procedures teach- 
ers use, the social interactions in the science 
classroom and laboratory, the interactions of 
students with materials of the natural world, 
the availability and use of computers as aids 
to science teaching, the nature of procedures 
for assessing and evaluating students, and 
the design, manner, and styles of science 
textbooks and other instructional media. It 
is from such knowledge that we can hope to 
deepen our understanding of the dynamics 
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With approximately 182 million full-time 
students, China has three-quarters as many 
people in school as the united States has 
citizens. There are more teachers in China 
(over nine million) than there are people 
living in New York. Yet China also counts 
over-200 million illiterates among its peo- 
ple. 

These facts alone are impressive enough 
to make the topic of John ~leverley's book 
worth examining. What makes his work 
even more intriguing is the breadth with 
which he treats his subject. Cleverley, like 
the Chinese, views education historically 
and in its economic, political, and social 

of science teaching and learning. It is here 
also that knowledge about the practices 
leading to differential outcomes may be the 
most useful. 

This book's timelv recommendations are 
of importance to American policy makers, 
lawmakers, and educators, but the editors 
and authors of Science Education in Global 
Perspefiive also make a valued contribution 
to our understanding of science education 
internationally. The book gives us much 
information i d  lets us see what studies are 
still needed if we want to understand science 
education in these and other countries. 

LEOPOLD E. KLOPFER 
School of Education and 

Learning Research and ~evklopment Centm, 
University of Pittsburgh, 

Pittsburgh, PA 15260 

context. The result is an overview of educa- 
tion that in its scope is as ambitious as the 
leaders in the People's Republic have been 
in their efforts to transform schools. 

The Chinese education system traces its 
lineage further than most American descen- 
dants of John Dewey can comprehend. 
Forms of schooling were in evidence over 
3000 years ago; the roots of a systematic 
philosophy go' back 2500 years to Confu- 
cius. These original models have left a pow- 
erful imprint on modern Chinese education- 
al practice and debate, particularly with re- 
spect to the importance of examinations, the 
centrality of moral education, and the recur- 
ring dominance of an elitist approach to 
schooling. Cleverley, like many of China's 
own critics, points out the stjength of these 
continuities and their influence on attempts 
to change. 

Details of China's repeated efforts to alter 
these persistent educational patterns are as 

"An English lesson on the blackboard, Zhengzhou Middle School, 1972." [From The Schooling of 
China] 
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