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Abstract: Bibliometric analysis is used as a measuring activity 
technique for basic research. There are many country level 
analyses of trends in scientific publications. These analyses give 
us an understanding of the macro-scale character of scientific 
activities. However, it is difficult to capture the qualitative 
evolution of scientific activities through them. In this regard, a 



meso-scale analysis of science activities, i.e., analysis of "research 
areas", is suitable for grasping qualitative changes in scientific 
activities. In this study, we develop a new method for mapping 
science at the research area level. Our method consists of two 
parts: constructing research areas from scientific publications 
and content analysis by experts. Research areas are explored 
through a co-citation analysis, and a map of science was 
generated to analyze how research areas relate to each other. 
This method contributes to endeavours to understand and track 
the changing nature of science 
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Konevtsov, L.A. Source: Theoretical Foundations of Chemical 
Engineering, v 41, n 5, October, 2007, p 623-627 
 Abstract: A fundamental theory of producing materials is a 
basis for the preparation of promising modern materials with 
predetermined properties. We demonstrate that material science 
was formed as a separate science in the process of developing 
paradigms of this theory. © 2007 Pleiades Publishing, Ltd. 
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65-73 
Abstract: Many societal advancements over the last 50 years are 
due to material science and engineering (MSE) advancements. 
The fields of medicine, telecommunications and transportation 
industries have shaped human lives, however, research and 
development has been mainly driven by the defense industry. 
Today, the United States and the world spend close to $900 
billion per year on defense. There are growing concerns about 
spending more on societal needs. The global demand for energy 
is growing at alarming rates and the demand from developing 
countries will further exacerbate the situation. The current 
energy utilization worldwide is 14 terawatts. There has been a 
shift to renewable energy sources from fossil fuels, which today 
supply 80% of the world's energy. Earth-based renewable 
sources of energy will not be sufficient and therefore will need 
solar power as a source as well. In the transportation sector, 



there will be increased popularity of hybrid vehicles, but will 
take a decade to make any significant impact. Gasoline engines 
will be replaced by diesel engines. In the housing sector, the MSE 
community has an opportunity to make a major market impact 
by developing novel construction materials that are sustainable, 
green and energy efficient and affordable. On the materials for 
packaging side, future world needs will require materials that 
are recyclable or biodegradable. Biomaterials and the health 
industry will also follow development trends, such as 
implantable medical devices which have seen a huge growth 
during the last decade 
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Technology and Computer Techniques in Materials Science, 
Institute of Engineering Materials and Biomaterials, Silesian 
University of Technology) Source: Journal of Materials 
Processing Technology, v 175, n 1-3, Jun 1, 2006, p 133-148 
Abstract: The paper emphasises the very significant role of 
materials selection for design and manufacturing processes of 
new needed products, having the highest attainable quality and 
performance at the optimum and possibly the lowest cost level. 
The engineering design processes cannot be set apart either from 
the material design, being more and more often computer aided, 
or the technological design of the most suitable manufacturing 
processes. The review of the multi-millennia long history of 
human civilisation indicates that the significant increase of the 
level of living and production is connected more often with the 
launching of new material groups with the properties better and 
better adjusted to real requirements of customers getting more 
sophisticated nearly each day, and also the launching of the 
technological processes which are relevant to them. The given 
reasons enable to forecast that the future of the market and 
products with the required properties, which appear on the 
market, are inseparably connected with the development of 
materials science and engineering. Two main priorities can be 
specified in that area, that is: the continuous improvement of 
existing materials, and technological processes and the 
development of materials and technological processes ensuring 
environment protection or/and improving conditions and 
extending of human life. The paper includes also the description 
of the world developmental trends in that area in the first 
decades of the 21st century. The fundamental aim of materials 
science and engineering is materials selection ensuring required 
functions and application properties of products, which are 
manufactured out of them. The tasks of that field of science in 
priority spheres of the world development are determined. 
Directions of activities of materials science and engineering 
ensuring the achievements of strategic aims of the developments 



of societies include materials design, computational materials 
science, advanced analytical methods, manufacturing and 
processing, nano-, smart and biomimetic materials are included. 
It is concluded that there is a humanistic mission which stands at 
the engineering circle, especially associated with materials and 
manufacturing engineering and its aim is to make products and 
consumer goods, deciding directly about the level and quality of 
human life, available to people and it is also mentioned that 
current financing of scientific researches especially in the 
mentioned fields of science gives a chance to achieve modern 
technological development and to ensure prosperity of societies 
in the future.  
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Paleoanthropology, Chinese Academy of Sciences) Source: 
Progress in Natural Science, v 16, n 12, December, 2006, p 1233-
1241 
Abstract: For the past two decades, studies and debates on the 
modern human origins around the world have attracted 
attentions to the late Pleistocene human evolution and formation 
of modern human populations, and some controversial 
hypotheses and problems have been proposed. In the present 
paper, some problems on the late Pleistocene human evolution, 
and the formation and differentiations of modern human 
populations in China are studied with a brief description and 
comments on the research advances in this field 
 

70.  2006  
Yet another look at science education 
Morrissey, Susan Source: Chemical and Engineering News, v 84, 
n 34, Aug 21, 2006, p 42 
 Abstract: The National Science Board panel researchers are 
developing ways to improve science, technology, engineering, 
and mathematics (STEM) education in the US. The commission 
on the 21st century education in STEM was appointed by the 
National Science Board (NSB), which is the governing board to 
the National Science Foundation and also advises the President 
and Congress on national science and engineering policies. 
Congress also voiced its support for the establishment of a 
commission to improve STEM education at all levels in the 
report language. Seven working groups were set up to help 



formulate an action-focused report. Other working groups were 
assigned to evaluate STEM curricula, find effective linkages of 
K-12 education with higher education, and determine the role of 
informal science education as well as community and parent 
inputs. The two final working groups were tasked with 
developing ways to engage key stake-holders in education and 
determining the role of NSF in STEM education. 
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Inspired by nature 
Sampson, Ben Source: Professional Engineering, v 19, n 18, Oct 
4, 2006, p 39-40 
Abstract: Triz is a problem-solving technique, which helps in 
making proper use of potential engineering solutions offered by 
biology. Biologists and engineers are observing ideas in nature 
and using them to improve human engineering and for surviving 
long enough to be able to reproduce. Nature is good at producing 
high-performance materials at room temperature without using 
noxious chemicals such as spider's silk and Kevlar, 
manufactured from houseflies. Biology also offers solutions for 
potential use of energy to increase fuel efficiency and can 
engineer solutions that are more sustainable and better for the 
environment. Triz, basically a knowledge management issue, 
helps to study all of the engineering solutions in biology, to 
characterize and organize in such a way that engineers can use 
them. Building and infrastructure, influenced by the natural 
world, also help in constructing wind turbines, desalination 
plants, and tidal energy generators. 
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The nature of theory in Information Systems 
Gregor, Shirley (School of Accounting and Business Information 
Systems, College of Business and Economics, Australian 
National University) Source: MIS Quarterly: Management 
Information Systems, v 30, n 3, September, 2006, p 611-642 
 Abstract: The aim of this research essay is to examine the 
structural nature of theory in Information Systems. Despite the 
importance of theory, questions relating to its form and 
structure are neglected in comparison with questions relating to 
epistemology. The essay addresses issues of causality, 
explanation, prediction, and generalization that underlie an 
understanding of theory. A taxonomy is proposed that classifies 



information systems theories with respect to the manner in 
which four central goals are addressed: analysis, explanation, 
prediction, and prescription. Five interrelated types of theory 
are distinguished: (1) theory for analyzing, (2) theory for 
explaining, (3) theory for predicting, (4) theory for explaining 
and predicting, and (5) theory for design and action. Examples 
illustrate the nature of each theory type. The applicability of the 
taxonomy is demonstrated by classifying a sample of journal 
articles. The paper contributes by showing that multiple views of 
theory exist and by exposing the assumptions underlying 
different viewpoints. In addition, it is suggested that the type of 
theory under development can influence the choice of an 
epistemological approach. Support is given for the legitimacy 
and value of each theory type. The building of integrated bodies 
of theory that encompass all theory types is advocated 
 

73.  2006  
Science, technology, engineering, and mathematics talent 
expansion program: An analysis of a pilot program 
Bayles, Taryn (University of Maryland); Morrell, Claudia; 
Spence, Anne Source: ASEE Annual Conference and Exposition, 
Conference Proceedings, 2006 ASEE Annual Conference and 
Exposition, 2006, 32p  
 Abstract: The University of Maryland Baltimore County 
(UMBC) in partnership with the Community College of 
Baltimore County (CCBC) is completing a pilot program on a 
series of initiatives that identified their effectiveness in 
increasing the number of undergraduate students, particularly 
those from underrepresented groups, pursuing and receiving 
associate or baccalaureate degrees in established or emerging 
fields within science, technology, engineering, and mathematics 
(STEM). These initiatives were funded by the National Science 
Foundation through their STEP (STEM Talent Expansion 
Program) (STEP-DUE-0230148) program. This was achieved 
through the following objectives: Developed a high school 
awareness activity that brought teams of UMBC engineering 
students to area high schools to introduce the high school 
students to STEM concepts using hands on engineering activities 
and demonstrations. During the presentation, the high school 
students were made aware of the various paths that UMBC 
students have taken in order to study engineering and what they 
plan to do upon graduation. Evaluated the relative effectiveness 
of a two-week summer bridge program, a scholarship program, 
and an internship program on student enrollment and retention 



in STEM programs compared to partial or no intervention. 
Strengthened and expanded the current informal consortium 
arrangement between UMBC and CCBC to increase STEM 
program articulation and student transfer. A formalized 
internship program at CCBC is still being developed with 
science and technology-related companies. An important part of 
the program is the full involvement of the Center for Women 
and Information Technology (CWIT), a UMBC organization 
whose mission is to increase the involvement of females in IT and 
technology-related fields, such as engineering. The Center was 
instrumental in developing a mentoring program for faculty and 
students and monitoring faculty and student participation. This 
paper and presentation will include data collected for the pilot 
program which will include the outreach program to local high 
schools, as well as the impact of the summer bridge, scholarship, 
internship and mentoring programs on retention in STEM 
majors for the students receiving the full or partial intervention 
as compared to a control group 
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Teaching nature of science within a controversial topic: 
Integrated versus nonintegrated 
Khishfe, Rola (School of Education, Loyola University Chicago); 
Lederman, Norman Source: Journal of Research in Science 
Teaching, v 43, n 4, April, 2006, p 395-418 
 Abstract: This study investigated the influence of two different 
explicit instructional approaches in promoting more informed 
understandings of nature of science (NOS) among students. 
Participants, a total of 42 students, comprised two groups in two 
intact sections of ninth grade. Participants in the two groups 
were taught environmental science by their regular classroom 
teacher, with the difference being the context in which NOS was 
explicitly taught. For the "integrated" group, NOS instruction 
was related to the science content about global warming. For the 
"nonintegrated" group, NOS was taught through a set of 
activities that specifically addressed NOS issues and were 
dispersed across the content about global warming. The 
treatment for both groups spanned 6 weeks and addressed a unit 
about global warming and NOS. An open-ended questionnaire, 
in conjunction with semistructured interviews, was used to assess 
students' views before and after instruction. Results showed 
improvements in participants' views of NOS regardless of 
whether NOS was integrated within the regular content about 
global warming. Comparison of differences between the two 



groups showed "slightly" greater improvement in the informed 
views of the integrated group participants. On the other hand, 
there was greater improvement in the transitional views of the 
nonintegrated group participants. Therefore, the overall results 
did not provide any conclusive evidence in favor of one approach 
over the other. Implications on the teaching and learning of NOS 
are discussed 
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Teaching nature of science within a controversial topic: 
Integrated versus nonintegrated 
Khishfe, Rola (School of Education, Loyola University Chicago); 
Lederman, Norman Source: Journal of Research in Science 
Teaching, v 43, n 4, April, 2006, p 395-418 
 Abstract: This study investigated the influence of two different 
explicit instructional approaches in promoting more informed 
understandings of nature of science (NOS) among students. 
Participants, a total of 42 students, comprised two groups in two 
intact sections of ninth grade. Participants in the two groups 
were taught environmental science by their regular classroom 
teacher, with the difference being the context in which NOS was 
explicitly taught. For the "integrated" group, NOS instruction 
was related to the science content about global warming. For the 
"nonintegrated" group, NOS was taught through a set of 
activities that specifically addressed NOS issues and were 
dispersed across the content about global warming. The 
treatment for both groups spanned 6 weeks and addressed a unit 
about global warming and NOS. An open-ended questionnaire, 
in conjunction with semistructured interviews, was used to assess 
students' views before and after instruction. Results showed 
improvements in participants' views of NOS regardless of 
whether NOS was integrated within the regular content about 
global warming. Comparison of differences between the two 
groups showed "slightly" greater improvement in the informed 
views of the integrated group participants. On the other hand, 
there was greater improvement in the transitional views of the 
nonintegrated group participants. Therefore, the overall results 
did not provide any conclusive evidence in favor of one approach 
over the other. Implications on the teaching and learning of NOS 
are discussed 
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Russian Academy of Sciences) Source: Materials Science Forum, 
v 494, Current Research in Advanced Materials and Processes, 
YUCOMAT VI - Proceedings of the 6th Conference of the 
Yugoslav Materials Research Society, 2005, p 113-120 
Abstract: Size effects in nanostructured (nanocrystalline, 
nanophase or nanocomposite) materials (NMs) and their 
stability are of great importance for fundamental considerations 
and modern practice. The size effect peculiarities in NMs are 
analyzed and the complex influence of grain size and other 
factors on NM properties is emphasized. New approaches in the 
development of thermostable NMs are considered with a special 
attention to the importance of the reproducibility of NM 
structures and properties 
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A new role for old science 
MacDonald, Bill A. Source: Materials Today, v 8, n 3, March, 
2005, p 68 
Abstract: The author, Bill A. MacDonald, discussed the role of 
old science played in the modern day materials science market. 
Bill points that multinational companies are refocusing on 
higher-added-value markets, which are not subject to cyclical 
changes. It is suggested that to fully engage it is needed to 



recognize that the world of materials has changed. Bill also 
suggests that research funding should provide support where 
industry needs to be in the future, rather it has been in the past. 
 

119.  2005  
Science 
Blackburn, Simon (Department of Philosophy, University of 
Cambridge) Source: New Scientist, v 187, n 2517, Sep 17, 2005, p 
41 
Abstract: The combination of theory and experiment makes 
science good at expanding knowledge of the world. Science only 
works where there are constancies, such as in the physical 
universe. David Hume was the first philosopher in the modern 
period to worry seriously about the status of those constancies. 
He came to the conclusion that science itself could never find the 
ultimate answer. 
 

120.  2005  
Connecting popular culture and science: The case of 
biotechnology 
Allender-Hagedorn, Susan (Virginia Tech.); Ruggiero, Cheryl 
W. Source: IEEE International Professional Communication 
Conference, 2005 IEEE International Professional 
Communication Conference Proceedings, IPCC 2005, 2005, p 161-
175 
Abstract: Much is written on how modern science and 
technology influence popular culture, but the reciprocal process 
is largely ignored or even denied: how popular culture influences 
science and technology. Modern medicine, electronic 
communication, and biotechnological plant and animal breeding 
practices are but a few examples that deeply impact everyday 
life. College students have trouble imagining a world without 
Instant Messaging, labeling of genetically engineered foods is 
hotly debated internationally, SETI enlists private computers to 
analyze data, and "E.T. phone home" is a tag line understood 
across many cultures. It has been said that the general public 
gets the majority of its scientific "knowledge" from popular 
sources like television, magazines, and fiction. In particular, 
biotechnology is addressed in headlines proclaiming the dangers 
of "Frankenfood" - often in the same publication lauding 
(biotechnological) advances in pharmaceutical research. 
However, clues to the reciprocal influence of culture on 
biotechnology can be both obvious (funding trends) and more 
subtle (debate over the meaning of and need for "science 



literacy"), One clue can be found in technocommerce-
biotechnology research is extremely expensive, and the field is 
driven by available funding. Companies which sell equipment to 
researchers spend a great deal of money studying demographics 
to support sales. While many scientists deny that they are 
influenced by popular culture, effective and profitable ads aimed 
at them suggest otherwise. This panel briefly analyzes some 
influences of biotechnology on popular culture, as reflected in 
films and cartoons, and then turns the mirror around to explore 
how texts from popular culture appeal to biotechnologists via 
advertisements that use popular films, television shows, and 
music in the scientific marketplace 
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Valiev, Ruslan Z. (Institute of Physics of Advanced Materials, 
Ufa State Aviation Technical University); Zhu, Yuntian T. 
Source: Materials Science and Engineering A, v 410-411, Nov 25, 
2005, p 5-7 
Abstract: Professor Terence G. Langdon has been ranked as the 
second most cited author in materials science of the last 10 years 
by the international Institute for Scientific Information 
(Philadelphia, PA, USA). An analysis of his works shows that his 
most highly cited publications are those dealing with recent 
studies of microstructural evolution and mechanical properties 
of ultrafine-grained (UFG) materials processed by severe plastic 
deformation, as well as earlier papers on creep and 
superplasticity carried out in the 1970-1980s. This paper 
overviews the landmarks in the research activity of Prof. 
Langdon, and traces how his early works have affected the 
current investigations of the mechanical behavior of UFG 
materials produced by severe plastic deformation 
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EUROPE2005 - Extended Abstracts, 67th European Association of 
Geoscientists and Engineers, EAGE Conference and Exhibition, 



incorporating SPE EUROPEC 2005 - Extended Abstracts, 2005, p 
767-777 
 Abstract: Beginning in the early 1990's, ChevronTexaco (CVX) 
initiated the strategy of developing mechanical earth models 
from acoustics dominated data volumes. The business driver was 
to link the G and G disciplines involved with prospect 
exploration and development with the engineering disciplines 
involved in well systems design. This strategy has culminated in 
CVX's capability to build Mechanical Earth Models (MEM) 
from the reservoir to surface, linking earth physical properties, 
i.e., rheology, to the geology, seismic geophysics and in situ stress 
character of the entire geologic section. MEMs are now being 
created during early project stages, to provide a phased 
approach to asses well systems design risk. Well planners now 
use MEM volumes for bit optimization and performance 
prediction, wellbore stability, sand prediction, fracture 
stimulation design, cuttings disposal design and seismic reservoir 
characterization for by-passed oil. The presentation will 
introduce acoustics based rock mechanics concepts, describe 
CVX's acoustics based rock property prediction technique, and 
present field application case histories for selected business units 
world-wide, including deepwater Gulf of Mexico, North Sea, the 
Arabian Gulf, offshore West Africa and Asia 
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Abstract: Galileo wrote that "the book of nature is written in the 
language of mathematics"; his quantitative approach to 
understanding the natural world arguably marks the beginning 
of modern science. Nearly 400 years later, the fragmented 
teaching of science in our universities still leaves biology outside 
the quantitative and mathematical culture that has come to 
define the physical sciences and engineering. This strikes us as 
particularly inopportune at a time when opportunities for 
quantitative thinking about biological systems are exploding. We 
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 Abstract: Three key aspects of the concept of ecomaterials were 
discussed in the context of material science and industrial 
ecology. Based on a conceptual framework of industrial ecology 
(IE), the role of ecomaterials in the tide of sustainable 
development was determined as a technical operational tool. The 
discussion about the scope of ecomaterials showed the different 
standpoints of material science and IE's, which perhaps is the 



key to the argument about the concept of ecomaterials. Finally, 
the kernel of ecomaterials was briefly discussed and a generic 
guideline for ecomaterial design was proposed 
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State University); Birk, Ronald J. Source: Computing in Science 
and Engineering, v 6, n 1, January/February, 2004, p 45-51 
Abstract: Studies report the inherent difficulties associated with 
funding the growth in the Earth's physical infrastructure to keep 
up with the population expansion. Though, the challenge is to 
establish an approach based on the capacity of Earth science 
information to support decision makers in establishing policies 
and management solutions to better utilize Earth's resources for 
the global society's good. A component of the challenge is to 
develop an Earth resources management infrastructure.  
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Proceedings of the International Conference TCSET'2004, 
Modern Problems of Radio Engineering, Telecommunications and 
Computer Science. Proceedings of the International Conference 
TCSET'2004, 2004, p 623-624 
Abstract: General requirements to higher education are 
considered. The notion "specialist's science-technics 
worldoutlook" is introduced. Structure of the specialist's 
science-technics worldoutlook and its forming are considered. 
The discipline "Concepts of modern natural sciences, technics 
and technologies" is suggested. Tentative education program of 
the general part of discipline and its special part for speciality 
"Production of electronic apparatus" are brought 
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University, Walton Hall); Colwell, Chetz; Cooper, Martyn; Di 
Paolo, Terry Source: Computers and Education, v 43, n 1-2 SPEC 
ISS., August/September, 2004, p 153-163 
 Abstract: Science and engineering students' involvement in 
practical work contributes to the development of their 
understanding of the concepts and processes of science. The 
Practical Experimentation by Accessible Remote Learning 
(PEARL) project aimed to develop a system to enable students to 
conduct real-world experiments at a distance using a computer. 
We explored methods of extending the flexibility of laboratory 
teaching in terms of time and location, and of meeting the 
requirements of students with special needs. This involved the 
development of remote experiments at four Universities. This 
paper uses one of the four experiments, spectroscopy for 
introductory science in a distance learning setting, to illustrate 
the process of developing remote experiments. We describe the 
evaluation work leading to refinement of the design, and an 
assessment of the learning experience for students. This paper 
presents the findings of the validation phases of the project 
which have established the feasibility of the remote experiment 
approach. © 2004 Elsevier Ltd. All rights reserved 
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Kalantari, Bahman (Department of Computer Science, Rutgers 
University) Source: Computers and Graphics (Pergamon), v 28, n 
3, June, 2004, p 417-430 
 Abstract: Polynomiography is the art and science of visualizing 
approximation of the zeros of complex polynomials. Informally 
speaking, polynomiography allows one to create colorful images 
of polynomials. These images can subsequently be re-colored in 
many ways, using one's own creativity and artistry. 
Polynomiography has tremendous applications in the visual arts, 
education, and science. The paper describes some of those 
applications. Artistically, polynomiography can be used to create 
quite a diverse set of images reminiscent of the intricate 
patterning of carpets and elegant fabrics, abstract expressionist 
and minimalist art, and even images that resemble cartoon 
characters. Educationally, polynomiography can be used to 
teach mathematical concepts, theorems, and algorithms, e.g., the 
algebra and geometry of complex numbers, the notions of 
convergence and continuity, geometric constructs such as 
Voronoi regions, and modern notions such as fractals. 



Scientifically, polynomiography provides not only a tool for 
viewing polynomials, present in virtually every branch of 
science, but also a tool to discover new theorems. 

187.  2004  
Internships in Public Science Education: A model for informal 
science education 
Gimm, J. Aura; Payne, Amy C.; Zenner, Greta M.; Crone, 
Wendy C. Source: ASEE Annual Conference Proceedings, ASEE 
2004 Annual Conference and Exposition, "Engineering Education 
Researchs New Heights", 2004, p 8223-8231 
 Abstract: The NSF-funded Internships in Public Science 
Education (IPSE) program at the University of Wisconsin-
Madison (UW) provides a unique opportunity for undergraduate 
and graduate students with diverse academic backgrounds to 
experience learning and teaching science specifically in the field 
of nanotechnology - to the general public and middle-school 
students. The program is a collaboration with Discovery World 
Museum of Milwaukee, Wisconsin, which provides expertise in 
public science education, access to local science teachers, and 
opportunities to test materials with a live audience. Since the 
program began nearly three years ago, UW IPSE interns have 
created a number of classroom activities ranging from 
understanding the scale of a nanometer, to experimenting with 
liquid crystal sensors, to critically examining the societal 
implications of nanotechnology. The program focuses on both 
the development of activity modules and the professional 
development of the interns. During activity development, intern 
teams learn about nanotechnology, gather background 
information, brainstorm ideas, present and receive feedback on 
their ideas, conduct experiments, build hands-on models, and 
create instructional materials to explain nanotechnology and 
related science concepts. During professional development, 
interns learn about creating classroom activities, techniques for 
presenting to non-technical audiences, and strategies for 
assessing their materials; and work on their skills in teamwork, 
project design, leadership, and science communication. In 
addition to visiting middle-school classrooms, interns participate 
in on- and off-campus informal science education events where 
they present to wider audiences ranging from science teachers, 
to members of the adult lay public, to groups of middle-school-
age children. In this paper, we discuss the development, 
implementation, and assessment of the UW-Madison IPSE 
program 
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286.  2002  
Words, science, and the state of evolution 
Krauss, Lawrence M. (Physics Department, Case Western 
Reserve University) Source: Chronicle of Higher Education, v 49, 
n 14 SEC.2, Nov 29, 2002, p B20 
Abstract: A nationwide attack on science teaching was discussed. 
The evolution was central to modern biology. If the current 
language about evolution remained in the final Ohio standards, 
the wedge strategy may succeed a year ahead of schedule. The 
seductiveness of the wedge strategy was that it seemed to be 
based on an appeal to fairness, which resonated particularly well 
in the United States. 
 

287.  2002  
The real world of modern science, medicine, and qigong 
Tiller, William A. Source: Bulletin of Science, Technology and 
Society, v 22, n 5 SPEC., October, 2002, p 352-361 
Abstract: Humankind is concerned with scientific enquiry 
because humans want to understand the milieu in which they 
find themselves. They want to engineer and reliably control or 
cooperatively modulate as much of the environment as possible 
to sustain, enrich, and propagate their lives. Following this path, 
the goal of science is to gain a reliable description of all natural 
phenomena so as to allow accurate prediction (within 
appropriate limits) of nature's behavior as a function of an ever-
changing environment. As such, science is incapable of providing 
us with absolute truth. Rather, it provides relative knowledge, 



internally self-consistent knowledge, about the relationships 
between different phenomena and between different things. The 
goal of engineering, on the other hand, is to build on this 
fundamental understanding to generate new materials, devices, 
structures, attitudes, moralities, philosophies, and so on, for 
producing tangible order, harnessing the latent potential in 
nature's phenomena and expanding human capabilities in an 
ever-changing environment. In this context, medicine is to 
human biology as engineering is to physical science. As each of 
us rides the "river of life," the great consciousness adventure, we 
perceive events occurring around us, but more often than not, 
we do not perceive the total information content inherent in 
those events nor the true reality of those events. The latter point 
is so because what we take as the reality of an observation is 
actually a convolution between (1) what our sensory system 
actually senses and (2) our mindset or belief structure that filters 
and/or selectively amplifies segments of the basic gathered data 
stream. Further, only what we call the five physical senses are 
well-developed and integrated in our overall sensory system, so 
only a portion of the total available data becomes our basic 
internal data stream. We are thus always making personal 
observations through the distorting and spectrally-limited lens of 
our mindsets, and we have no way at present to perform a 
deconvolution and perceive the pure information inherent in our 
basic input data stream. By using designed instruments to access 
information patterns in nature, we gain a more objective 
perspective of these events. However, we must always remember 
that these instruments were designed on the basis of the logic of 
our average cognitive development and therefore probably also 
have only a limited access to the total information spectrum for 
these events occurring in nature. In particular, these instruments 
only respond to positive energies. Over the course of the past 
four to five centuries, we have learned how to conduct true 
scientific investigations, first under the rubric of classical 
mechanics and, more recently, quantum mechanics. Let us now 
look a little more deeply to see what this means.  
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Modern scientific methods and their potential in wastewater 
science and technology 
Wilderer, P.A. (Inst. of W. Qual. Contr./Waste Mgmt., Technical 
University of Munich); Bungartz, H.-J.; Lemmer, H.; Wagner, 
M.; Keller, J.; Wuertz, S. Source: Water Research, v 36, n 2, 
2002, p 370-393 



 Abstract: Application of novel analytical and investigative 
methods such as fluorescence in situ hybridization, confocal laser 
scanning microscopy (CLSM), microelectrodes and advanced 
numerical simulation has led to new insights into micro- and 
macroscopic processes in bioreactors. However, the question is 
still open whether or not these new findings and the subsequent 
gain of knowledge are of significant practical relevance and if so, 
where and how. To find suitable answers it is necessary for 
engineers to know what can be expected by applying these 
modern analytical tools. Similarly, scientists could benefit 
significantly from an intensive dialogue with engineers in order 
to find out about practical problems and conditions existing in 
wastewater treatment systems. In this paper, an attempt is made 
to help bridge the gap between science and engineering in 
biological wastewater treatment. We provide an overview of 
recently developed methods in microbiology and in 
mathematical modeling and numerical simulation. A 
questionnaire is presented which may help generate a platform 
from which further technical and scientific developments can be 
accomplished. Both the paper and the questionnaire are aimed 
at encouraging scientists and engineers to enter into an intensive, 
mutually beneficial dialogue. © 2002 Elsevier Science Ltd. All 
rights reserved 
 

289.  2002  
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Tirrell, Matthew (Office of the Dean of Engineering, College of 
Engineering, Univ. of California at Santa Barbara); Kokkoli, 
Efrosini; Biesalski, Markus Source: Surface Science, v 500, n 1-3, 
Mar 10, 2002, p 61-83 
 Abstract: Materials employed in biomedical technology are 
increasingly being designed to have specific, desirable biological 
interactions with their surroundings, rather than the older 
common practice of trying to adapt traditional materials to 
biomedical applications. Moreover, materials scientists are also 
increasingly deriving new lessons from naturally occurring 
materials (from mollusk shells to soft animal tissue) about useful 
composition-structure property relationships that might be 
mimicked with synthetic materials. Together, these two areas of 
effort constitute what we may call bioengineered materials. It is 
possible to set down a reasonably thorough set of characteristics 
that bioengineered materials have in common. Among these 
characteristics we discuss the following: self-assembly, 
bioengineered materials often rely on information content built 



into structural molecules to determine the order and 
organization of the material; hierarchical structure, in most 
bioengineered materials several different length scales of 
structure are essential and are formed spontaneously and 
simultaneously via self-assembly; precision synthesis, 
fundamental to biological material structures is the idea of 
macromolecules constructed in a precise manner; templating, 
ordered structures in bioengineered materials are often 
propagated from one element or set of instructions, to another; 
specific and non-specific interactions, the forces involved in 
holding biomaterials structures together. In the future, a 
carefully selected combination of this set of characteristics will 
enable us to bioengineer surfaces that are capable to direct and 
control a desired biological response. Eventually, such 
bioengineered surfaces will become important tools to 
comprehend and analyze how materials interact in nature.  
 

290.  2002  
Promoting preservice chemistry teachers' understanding about 
the nature of science through history 
Lin, Huann-Shyang (Department of Chemistry, College of 
Science, Natl. Kaohsiung Normal University); Chen, Chung-
Chih Source: Journal of Research in Science Teaching, v 39, n 9, 
November, 2002, p 773-792 
Abstract: The purpose of this quasi-experimental study was to 
document the benefits of teaching chemistry through history. 
The experimental group consisted of seniors enrolled in a 
teacher preparation program in which they learned how to teach 
chemistry through the history of science. Their understanding of 
the nature of science was compared with that of a control group, 
which consisted of juniors in the same department. The results of 
the analysis of covariance revealed that the experimental group 
outperformed the control group on an instrument documenting 
respondents' understanding of the nature of science. Additional 
frequency analysis and interview data indicated that the 
experimental group students had a better understanding of the 
nature of creativity, the theory-based nature of scientific 
observations, and the functions of theories. In the pretreatment 
interviews, students in the experimental group based their 
explanations concerning the nature of science primarily on their 
intuition. In the posttreatment interview, however, they were 
able to explain their beliefs by using scientists' arguments or 
hypotheses as examples. This result indicates that the 
experimental group's understanding about the nature of science 



was enhanced by learning to teach through the history of science 
 

291.  2002  
Views of nature of science questionnaire: Toward valid and 
meaningful assessment of learners' conceptions of nature of 
science 
Lederman, Norm G. (College of Education, Univ. Illinois at 
Urbana-Champaign); Abd-El-Khalick, Fouad; Bell, Randy L.; 
Schwartz, Renee S. Source: Journal of Research in Science 
Teaching, v 39, n 6, August, 2002, p 497-521 
 Abstract: Helping students develop informed views of nature of 
science (NOS) has been and continues to be a central goal for 
kindergarten through Grade 12 (K-12) science education. Since 
the early 1960s, major efforts have been undertaken to enhance 
K-12 students and science teachers' NOS views. However, the 
crucial component of assessing learners' NOS views remains an 
issue in research on NOS. This article aims to (a) trace the 
development of a new open-ended instrument, the Views of 
Nature of Science Questionnaire (VNOS), which in conjunction 
with individual interviews aims to provide meaningful 
assessments of learners' NOS views; (b) outline the NOS 
framework that underlies the development of the VNOS; (c) 
present evidence regarding the validity of the VNOS; (d) 
elucidate the use of the VNOS and associated interviews, and the 
range of NOS aspects that it aims to assess; and (e) discuss the 
usefulness of rich descriptive NOS profiles that the VNOS 
provides in research related to teaching and learning about 
NOS. The VNOS comes in response to some calls within the 
science education community to go back to developing 
standardized forced-choice paper and pencil NOS assessment 
instruments designed for mass administrations to large samples. 
We believe that these calls ignore much of what was learned 
from research on teaching and learning about NOS over the past 
30 years. The present state of this line of research necessitates a 
focus on individual classroom interventions aimed at enhancing 
learners' NOS views, rather than on mass assessments aimed at 
describing or evaluating students' beliefs 
 

292.  2002  
Learning to teach science for all in the elementary grades: What 
do preservice teachers bring? 
Howes, Elaine V. (Dept. of Math., Sci., and Technol., Teachers 
College, Columbia University) Source: Journal of Research in 
Science Teaching, v 39, n 9, November, 2002, p 845-869 
 Abstract: Implicit in the goal of recent reforms is the question: 



What does it mean to prepare teachers to teach "science for 
all"? Through a teacher research study, I have encountered 
characteristics that may assist prospective elementary teachers 
in developing effective, inclusive science instruction. In describe 
these strengths, link them to requirements for teaching, and 
suggest how science teacher educators might draw on the 
strengths of their own students to support teaching practices 
aimed at universal scientific literacy. My conceptual framework 
is constructed from scholarship concerning best practice in 
elementary science education, as well as that which describes the 
dispositions of successful teachers of diverse learners. This study 
is based on a model of teacher research framed by the concept of 
"research as praxis" and phenomenological research 
methodology. The findings describe the research participants' 
strengths thematically as propensity for inquiry, attention to 
children, and awareness of school/society relationships. I view 
these as potentially productive aspects of knowledge and 
dispositions about science and about children that I could draw 
on to further students' development as elementary science 
teachers 
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Systems Management, v 20, n 4, 2001, p 291-300 
 Abstract: One of the distinguishing characteristics of 
'postmodernism' in philosophy and the humanities generally is 
the de-emphasis on fixed meanings and precise structures of 
measurement, and the emphasis on discourses, which 



dynamically shape and are shaped by the perceptions, concepts, 
and participants making them up. In this paper, we posit that 
post-modern management science will benefit from two separate 
related foundations. First, we argue that soft computing as a 
foundation for a computational theory of perception is one sign 
that the postmodern viewpoint has begun to contribute to the 
advancement of the management sciences. Second, the growing 
knowledge management emphasis on continuously creating, 
discovering, reshaping and deploying corporate knowledge by 
converting its tacit knowledge to explicit knowledge and vice-
versa lays the other foundation for post-modern management 
science. This new philosophy of management science, we 
speculate, will have critical influence on the research and 
practice of management science in real world problem solving. 
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Jahn, R.G. (Princeton Eng. Anomalies Res. Lab., Princeton 
University) Source: Journal of Scientific Exploration, v 15, n 1, 
Spring, 2001, p 21-31 
Abstract: Twentieth century natural science opened onto a 
bewildering array of empirical anomalies and bemusing 
heuristic theories that testified to grossly inadequate 
comprehension of atomic-scale structures and processes. 
Subsequent decades saw remarkable advances in the acquisition 
of more definitive data, the formulation of functional models, 
and the postulation of profound philosophical interpretations of 
these curious quantum mechanical phenomena. Later periods 
featured the prodigious applications of this arsenal of new 
understanding in such diverse domains as nuclear weaponry, 
energy, technology, health care, communications and 
information processing, and space exploration and utilization. 
All of this mighty implementation notwithstanding, at the close 
of this era, much as in the preceding classical science period of 
the 19th century, fundamental ontological understanding of the 
natural processes of our cosmos again began to appear 
inadequate to encompass newly emerging bodies of anomalous 
empirical evidence, in this case primarily related to the role of 
consciousness in the establishment of physical experience. As we 
enter the 21st century, science seems poised to execute a similar 
evolutionary cycle of advancement of their comprehension and 
relevance. We are opening with a steadily growing backlog of 
demonstrable physical, biological, and psychological anomalies, 
many of which have been featured in the meetings and journals 



of this society, and most of which seem incontrovertibly 
correlated with properties and processes of the human mind, in 
ways for which our preceding 20th century scientific paradigm 
has no rational explanations. Meanwhile, our theorists are 
laboring along progressively more tortuous trails of non-linear 
dynamics, complex and chaotic systems, entanglement theories, 
zero-point vacuum fluctuations, string and superstring theories, 
microtubules and neuronal networks, in convoluted attempts to 
accommodate the phenomena without conceding their intrinsic 
subjectivity, perhaps reminiscent of similar earlier struggles to 
preserve geocentric celestial mechanics by epicycloidal orbit 
theories or to accommodate Rydberg's spectra within classical 
radiation models. While these esoteric efforts may provide some 
ad hoc utility in representing and cataloguing specific anomalous 
phenomena, they lack the capacity, individually or collectively, 
to compound to a totally comprehensive representation. That 
can only be approached when consciousness, in all of its 
subjective and objective ramifications, is accepted from the 
outset into scientific conceptualization as an essential, central, 
and proactive factor in the establishment of physical reality. This 
major concession must also bring with it the redefinition of other 
sacred scientific tenets, such as the rigid replicability and 
objectivity requirements, and the admission of such foreign 
concepts as transdisciplinary metaphor, intersubjective 
resonance, and teleological causality as both enabling factors and 
analytical tools. Specific conceptual schema for comprehensive 
formulation of such an expansion of scientific methodology are 
at present rare and primitive, but two examples can be sketched 
to illustrate the requisite complementarity of physical and 
psychological factors 
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 Abstract: One key goal of NASA's Earth Science Enterprise is 
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Earth? To bring this question into focus, and to chart a course to 
our future, the Earth Science Vision Initiative (ESVI) was 
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2020 time frame and beyond. Assuming a strong partnership 
with operational and other national agencies, the ESVI has 
formulated science, technology and information science 
investment priorities needed to reach the targets. For identified 
applications, critical technology is paired with required 
measurements to reach the target. ESVI also takes into account 
commercial and other agency investments in technology as part 
of its strategy. It is intended that the ESV process be ongoing 
with a review of progress toward goals and identification of new 
targets taking place on an annual basis. The ESV, as it exists 
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and non-governmental entities. These entities need to reach 
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Abstract: Modern statistical science is one of the major scientific 
achievements of the 20th century. While many of the concepts 
had been laid down earlier, it was not until the 20th century that 
a true science of statistics had come into being. In a real sense, 
statistical science is at a crossroads. Statistics as a discipline is all 
too often defined by the set of techniques, tools and methodology 
rather than by the goal of data analysis and inference. Defining 
the science by its techniques, tools and methods is a prescription 
for insularity while defining by its goals is a prescription for 
openness and expansion 
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