
 

 
We see the ocean navigated and the solid land traversed by steam power, and intelligence 
communicated by electricity. Truly this is almost a miraculous era. What is before us no one 
can say, what is upon us no one can hardly realize.  
 
Daniel Webster, 1903  

 

Welcome to Sociology 415: The Dynamics of Social Change! 

The purposes of Sociology 415 are to provide: 

1. an understanding of linkages among science, technology, and society,  
2. an understanding of public risk perceptions,  
3. skills for communicating about risk to professional audiences and the public, and  
4. skills in gaining adoption of complex, controversial technologies.  

I hope you find the course to be intellectually stimulating, useful in your life, and an 
enjoyable experience.  
 

Organization of This Website 

This website contains five sections: Home Page, Syllabus, Calendar, Reading Assignments, 
and Class Assignments.  
 
Reading Assignments  
 
The web pages listed under Reading Assignments provide all the reading materials needed 
for this course. No textbooks or other materials are required. Most of the links provided on 
the web pages reference non-required reading.  
 
Sociology 415 begins by presenting a sampler of readings that describe social issues related 
to four complex and controversial agricultural technologies: 

 large-scale hog-confinement operations,  
 caging of chickens,  
 food irradiation,  
 genetic modification of food, and  
 nanotechnology.  

In reading about these technologies we will see they offer great promise for improving the 
agricultural economy and the health and well-being of people worldwide. Yet, they raise 
ethical issues and concerns about potential negative effects on the environment, the quality 
of life in rural areas, and social and economic equity.  
 
Class Assignments  
 
Class assignments include four brief quizzes, four exams, and a computer simulation 
exercise. The Calendar shows the due dates for these assignments.  
 



A Note Regarding the Artwork Displayed at This Website 

In his masterpiece, Modern Times, Charlie Chaplin portrays with endearing humor the 
tribulations of the Tramp as he confronts the overly mechanized, dehumanized, and 
irrational consequences of technological advancements in modern society. The Tramp copes 
as best as possible with rapidly moving assembly lines, automatic feeding devices, and giant 
machines that devour people whole! In Sociology 415, we neither condemn nor praise new 
technology, but seek to understand public opinions of it and the effects of these opinions on 
the shaping of the technology and its adoption by society. As part of this task, we seek 
greater understanding of the emotions of us as the Tramp, as one who grapples with the 
broader consequences of technological advancement. The images portrayed here pay tribute 
to a great film and hopefully will brighten your day.  
 
Thank you to the Roy Export Company Establishment for their permission to use the 
photographs displayed on this website.  

    



 
Instructor 

Dr. Stephen G. Sapp 
Department of Sociology 
Iowa State University 
320 East Hall 
Ames, IA 50011-1070 
Ph: (515) 294-1403 
Cell: (515) 451-1620 
FAX: (515) 294-2303 
ssapp@iastate.edu  
 

Course Description 

SOC 415 addresses theoretical and applied topics in the sociology of technology. It focuses 
primarily upon applied issues of technology transfer. It explores techniques of and social 
issues related to risk assessment, risk management, risk communication, public policy 
formation, and diffusion strategies.  
 
This course is conducted in accordance with the Department of Sociology Code of Ethics.  
 
Any student who needs an accommodation based upon a disability should contact Dr. Sapp 
privately to discuss their specific needs. Also, please contact the Disability Resources Office 
(Room 1076, Student Services Building, 415-294-6624, awaoniyib@iastate.edu) to 
coordinate disability certification and accommodation.  
 

Readings 

Sociology 415 Web Site 

All assigned readings are available at the course web site: 
http://www.soc.iastate.edu/sapp/soc415.html.  

Diffusion of Innovations, 5th Edition Written by Everett Rogers, 2003. NY: Free Press. 

Although not required for Sociology 415, this text is fundamental to all programs for 
social change. Persons pursuing careers in social change professions should purchase 
it and read it carefully.  

Sociology 415 Course Packet 

An Acrobat Reader version of the Course Packet is available at the Sociology 415 web 
site: Course Packet 
A paper copy of the Course Packet is available at the ISU Bookstore.  

Related Books 



Adams, John, Risk. 
Douglas, Mary and Aaron Wildavsky, Risk and Culture. 
FAO/WHO Report #70, The Application of Risk Communication to Food Standards and 
Safety Matters. 
Krimsky, Sheldon and Dominic Golding, Social Theories of Risk. 
Lupton, Deborah, Risk. 
Shrader-Frechette, Kristin S., Risk and Rationality. 
Slovic, Paul, The Perception of Risk. 
Webster, Andrew, Science, Technology, and Society.  

Related Articles 

Bell, Michael and Diane Mayerfeld, The Rationalization of Risk. 
Bradbury, Judith A., The Policy Implications of Differing Concepts of Risk. 
Freudenburg, William R., Risk and Recreancy. 
Kahan, Dan M., Paul Slovic, Donald Braman, and John Gastil, Fear of Democracy: A 
Cultural Evaluation of Sunstein on Risk. 
Kahan, Dan M., and Paul Slovic, Cultural Evaluation of Risk: 'Values' or 'Blunders'? 
Sapp, Stephen G. and Peter F. Korsching, The Social Fabric and Innovation Diffusion. 
Sapp, Stephen G. et al., Consumer Trust in the U.S. Food System: An Examination of 
the Recreancy Theorem. 
Slovic, Paul, Trust, Emotions, Sex, Politics, and Science: Surveying the Risk-
Assessment Battlefield. 
Sunstein, Cass R., Misfearing: A Reply.  

Course Organization 

Following the introduction, the course is organized into four units: 1) Science, Technology, 
and Society, 2) Risk Assessment, 3) Risk Communication, and 4) Diffusion of Innovations. 
Unit one addresses relationships among science, technology, and society, the philosophy of 
science, the philosophy of technology, and social philosophy. The second unit presents 
approaches to technology evaluation. The third unit covers risk communication, risk 
management, linkages between public perceptions and technology policy, and the role of 
the media in risk assessment. The final unit addresses strategies for gaining either the 
adoption or rejection of complex and controversial agricultural technologies.  
 

Assignments and Grading 

1. The Calendar of Events summarizes the assignments for the course.  
 

2. Evaluations include quizzes, exams, and a computer simulation exercise. 
 Quizzes evaluate understanding of basic concepts.  
 Exams evaluate integration and application of course materials.  
 The computer simulation exercise applies principles of the diffusion of 

innovations approach to gaining adoption of an innovation within a hypothetical 
village.  

 
3. Class participation is an important component of this course. Five points will be 

deducted from the total score for each unexcused absence.  
 

4. The Class Assignments page provides detailed descriptions of the expectations for 
each type of assignment.  
 

5. The total value of all evaluations equals 290 points. The scoring procedure allows for 



40 points from quizzes (4 quizzes at 10 points each), 200 points from exams (4 
exams at 50 points each), and 50 points from the computer simulation exercise. 
Grading is based upon a standard curve: A = 90% or more, B = 80% - 89%, and so 
forth, with some consideration of + and - grades.  
 

6. Grades for the assignments will be listed by ISU ID number and posted on the class 
web site.  

 

 



 

  
 

  

Date Topic Assignments 
Unit One   
January 10 Consumer Skepticism; The Social Problem   
January 12 Sampler Technologies   
January 17 The Philosophy of Science   
January 19 The Philosophy of Science   
January 24 Philosophy of Technology   
January 26 Social Philosophy Quiz #1 
January 31 Social Philosophy   
February 2 Science, Technology, and Society   
February 7 Exam #1   
      
Unit Two     
February 9 Technical Risk Assessment   
February 14 Economic Risk Assessment   
February 16 Psychological Risk Assessment   
February 21 Sociological Risk Assessment   
February 23 Science and Public Policy Quiz #2 
February 28 The Sociology of Trust   
March 1 Exam #2   
      
Unit Three     
March 6 Globalization   
March 8 Risk and Public Policy   
March 20 Risk Communication   
March 22 Risk Communication Quiz #3 
March 27 Risk Communication   
March 29 The Media and Risk Communication   
April 3 Exam #3   
      
Unit Four     
April 5 Diffusion of Innovations: Part 1   
April 10 Diffusion of Innovations: Part 1   
April 12 Diffusion of Innovations: Part 2 Quiz #4 
April 17 Diffusion of Innovations: Part 2   
April 19 Computer Simulation Exercise   
April 24 Computer Simulation Exercise   
April 26 Summary   
Finals Week Exam #4   



Description of the Quizzes 

The quizzes will evaluate your mastery of key concepts discussed in Sociology 415. Each 
quiz consists of 5 multiple-choice questions worth 2 points each (10 points total). The 
course contains four quizzes, for a total value of 40 points.  
 
Quiz #1: Thursday, January 27th 

Quiz #1 will cover materials related to Consumer Skepticism, the Social Problem of 
societal decision making regarding complex and controversial technologies, and the 
Philosophy of Science.  
 
Readings:  
Consumer Skepticism 
The Social Problem 
Philosophy of Science  

Quiz #2: Thursday, February 24th 

Quiz #2 will cover materials related to the Technical and Economic Approaches to Risk 
Assessment.  
 
Readings:  
Technical Risk Assessment 
Economic Risk Assessment  

Quiz #3: Thursday, March 24th 

Quiz #3 will cover materials related to 1) Globalization and 2) Risk and Public Policy.  
 
Readings:  
Globalization 
Risk and Public Policy  

Quiz #4: Thursday, April 14th 

Quiz #4 will cover materials related to the Diffusion of Innovations, Part 1.  
 
Readings:  
Diffusion of Innovations: Part 1  

 

 



 

  

 
Humanity is acquiring all the right technology for all the wrong reasons.  
 
R. Buckminster Fuller  

 
It is a characteristic of our times that we must keep ourselves informed about relationships 
among science, technology, and society. I encourage you to provide the class with 
information about technology-related issues of importance to you so we can discuss them 
within the context of the course materials. I hope you will watch for media reports on issues 
that might be of interest to the class. We can talk about a wide range of topics regarding 
the sociology of technology and risk communication.  
 
This sampler provides information about six technologies of importance to Iowans: large-
scale hog confinement operations, food irradiation, genetically modified foods, Proposition 2, 
Nanotechnology, and stem cells. Food irradition, genetically modified foods, and 
nanotechnology are examples of advanced technologies designed for food engineering. 
Large-scale hog confinement operations represent an example of a technology cluster 
designed for food production. Proposition 2 represents a nonmaterial technology, one 
designed primarily for societal engineering regarding animal welfare. the use of stem cells 
might improve treatments for a wide variety of health problems and physical disabilities. 
Let's not limit our discussions to just these technologies, but let's begin with them. Most 
likely, some members of the class will be very knowledgeable about one or more of these 
technologies. Perhaps they will allow us to "pick their brains" about them in our class 
discussions.  
 

Large-Scale Hog Confinement Operations 

The building of large-scale hog confinement operations in Iowa occurs in response to 
needed economies of scale to successfully compete in an industry that is experiencing rapid 
vertical integration and increases in the size of production units. Concerns arise, however, 
about potential negative effects on human health, reduced quality of life in rural areas, 
decreased land values, animal welfare, and short- and long-term environmental damage to 
water and air quality. These concerns have motivated public resistance to the operations as 
well as calls for additional technologies to reduce undesirable odors and other environmental 
problems.  
 

Go to: Large-Scale Hog Confinement Operations to read about this issue.  

 
Food Irradiation 

Food irradiation--the exposure of food to high energy gamma rays for the purpose of post-
harvest insect control, extension of shelf-life, and the killing of harmful bacteria in meats 
and seafood--has been the focus of heated debate for over twenty-five years! This 
controversial technology holds the promise of safer foods that remain fresh longer, but 
raises health and environmental concerns.  
 

Go to: Food Irradiation to read about this issue.  



 

Genetically Modified Foods 

Genetically modified foods are created by transferring genetic material from one organism 
to another. Proponents say they will reduce dependence upon pesticides, improve the 
environment, and reduce world hunger. Opponents raise concerns about safety, 
environmental degradation, and furthering of income inequalities.  
 

Go to: Genetically Modified Foods to read about this issue.  

 
Proposition 2 

In 2008, California citizens voted in favor of the Prevention of Farm Animal Cruelty Act 
(Proposition 2). Proposition 2 prohibits the confinement of certain farm animals in a manner 
that does not allow them to turn around freely, lie down, stand up, and fully extend their 
limbs. Proponents argue that this innovation contributes to the humane treatment of 
animals. Opponents say that Proposition 2 was a misguided attempt at animal welfare and 
burdens farmers with unnecessary expenses.  
 

Go to: Proposition 2 to read about this issue.  

 
Nanotechnology 

Nanotechnology refers to the scientific study of and engineering with particles at the 
molecular and atomic scale, wherin "nano" refers to particles that equal 1 billionth of a 
meter in size. Nanotechnology involves three related areas of inquiry: 1) the study of how 
the properties of elements change at very small scale, 2) the development of technologies 
to improve health, the environment, and production efficiency for a wide array of 
applications, and 3) the development of nanomachines ("microbots") that build and 
reproduce nanotechnologies. Nanotechnology offers great promise for improving human 
well-being. In the wrong hands, however, it might be the mechanism by which a small 
rouge group could destroy all humanity.  
 

Go to: Nanotechnology to read about this issue.  

 
Stem Cells 

The use of stem cells to stimulate tissue renewal might yield important treatments for a 
wide variety of health problems and physical disabilities. This area of science, however, 
raises issues in ethics, economics, and culture.  
 

Go to: Stem Cells to read about this issue.  

     



 

 
What, Me Worry?  
 
Alfred E. Newman, Mad Magazine  

 

Introduction 

One of the central purposes of this course is to learn how to gain adoption of technologies 
considered to be mainly beneficial that the public initially rejects. These technologies might 
be advanced (e.g., biotechnology) or not (e.g., boiling water in undeveloped areas to 
prevent disease). They might be material (e.g., confined animal feeding operations) or 
nonmaterial (e.g., a new school curriculum, or perhaps a new business plan). The central 
feature they share is public skepticism about them that delays their adoption and thereby 
hinders scientists' ability to improve the well-being of society, under the assumption that 
the technology is mainly beneficial.  
 
This web page addresses the roots of consumer skepticism about new technologies. It 
discusses the legitimacy of skepticism as a positive feature of an informed public. At the 
same time, it describes how unjustified skepticism engendered by the fearmongering of 
some organizations and individuals can create negative consequences for society. It 
explains the role of the change agent in understanding skepticism, respecting its legitimacy 
from the perspective of the public, and gaining adoption of new technologies among 
skeptical consumers.  
 

Why are Consumers Skeptical? 

To gain adoption of a mainly beneficial technology, one must realize that skepticism about it 
likely will occur, even after the public is presented with the scientific facts about this 
technology. In this presentation we will learn the root causes of skepticism. Before doing so, 
we need to recognize that skepticism can hinder the adoption of mainly beneficial 
technologies. Scientists who labor to improve our quality of life understandably become 
frustrated when the public rejects new technologies based upon what scientists consider to 
be unreasonable fears about them. Certainly, if it inhibits the adoption of mainly beneficial 
technologies, unreasonable skepticism can hinder scientists' ability to improve the well 
being of society.  
 
So, "Why are Consumers Skeptical?"  
 
Typically, life and physical scientists answer this question by saying that the general public 
is ignorant about the technology being considered and about science in general. Many 
scientists believe that if the public only knew the scientific facts about a technology, or only 
knew more about science, they would not harbor unreasonable skepticism about the 
technology.  
 
It is true that society most likely would be better off if the public knew more about science. 
But these assumptions that greater education about science in general and about the 
technology under consideration will necessarily increase acceptance of it are incorrect for 
five reasons: 

1. The presumption that knowing more about science will improve acceptance of new 



technologies is incorrect because when people learn more about the actual practice of 
science they also learn more about its limitations. Science can never be totally 
objective, value-free, and unbiased. Scientific studies always have limitations. And the 
practice of science always is guided by the questions being asked; wherein funding 
agencies strongly influence which questions are asked. Therefore, science education is 
not a good predictor of technology adoption. In fact, some of the strongest critics of a 
particular technology typically are people with the most education about science and 
the technology.  

2. The presumption that knowing more about the technology under consideration will 
improve acceptance of it is incorrect because when people learn more they also learn 
more about the limitations of the technology and its potential negative consequences. 
That is, organizations opposed to controversial technologies also are educating the 
public about the technology. The public is hearing two sides of an issue. Because 
consumers who might otherwise be highly educated often do not have the advanced 
education within a particular scientific discipline to fully understand the arguments 
made by proponents and opponents, they are uncertain about whom to trust.  

3. Thinking that gaining more science and technology knowledge will improve acceptance 
of a technology ignores the fact that persons might understand science and the 
technology, but be opposed to it based upon moral or ethical reasons. One might, for 
example, be highly educated in general and highly educated about genetic 
modification and be opposed to biotechnologies because they feel that these 
technologies create too many negative consequences for farmers.  

4. Certainly, learning the scientific facts about a technology is a necessary element of 
gaining adoption of it. But many years of research and practice show that learning the 
facts is not the key element of gaining adoption. Adoption is a much more complex 
issue than simply learning scientific facts. In later sections of this course we will learn 
about the complexity of adoption decisions.  

5. Thinking that learning the scientific facts about a technology will increase adoption of 
it assumes that the public trusts the scientists who are proponents of the technology. 
The public trusts scientists in general, but might not trust them immediately when 
they learn about a new technology. They initially might be skeptical.  

So, if ignorance cannot explain skepticism, then: "Why are consumers skeptical?"  
 

Skepticism as a Rational Response 

The key to understanding public skepticism is to recognize that sometimes it is well 
founded.  
 
For example:  
 
Sometimes, scientists make mistakes... 

Vioxx: A good medicine for relieving pain, but with more severe negative side effects 
than originally realized. 
Thalidomide: Developed to treat pregnant women with nausea, it causes severe birth 
defects. 
Hydroxycut: Developed as a weight loss product, it causes liver damage.  

Sometimes, government management of technology is flawed... 

Space Shuttle Challenger: Scientists' voices not sufficiently heeded. 
Food Safety: The FDA and lobbyists. 
Food Safety: The FDA and food inspections.  



Sometimes, industry management of technology is flawed... 

Ford Pinto: Organizational greed and technology.  

Sometimes, government and industry management of technology is flawed... 

Love Canal: David vs. Goliath.  

Sometimes, industry lies... 

Tobacco: Decades of Deception. 
OxyContin: A Recent Deception.  

Sometimes, scientists lie... 

Stem Cell Research: Faking results. 
Stem Cell Research: Issuing misleading statements. 
Medical Research: Fraud or Mistake? 
Science Fraud: Cooking the books. 
Science Fraud: More science, more fraud.  

Discussion  
 
When we recognize that consumer skepticism of new technologies sometimes is well 
founded, we acknowledge that it is a rational, reasonable response by citizens. In fact, 
skepticism is a survival trait. It has a firm foundation in fact. Homo Sapiens would not have 
survived on this planet without exhibiting skepticism about possible dangers. And skepticism 
can have a long memory. For example, farmers in less developed countries know the many 
disadvantages and unintended negative consequences of adopting agricultural practices 
associated with the green revolution. They therefore are hesitant to take at face value the 
promises of technologies that sound similar, such as those associated with the 
biotechnology revolution.  
 
With these facts in mind, we can conclude that skepticism is not irrational, it is warranted. 
Therefore, when change agents attempt to convince the public to adopt new technologies, 
they should expect to observe public skepticism.  
 
Because skepticism is warranted, the effective change agent will reframe the question from, 
"Why are consumers skeptical?" to "How can we overcome skepticism about this 
technology?" This reframing of the question gives legitimacy to consumer skepticism. It 
switches the burden of adoption from the consumer to the change agent. That is, we no 
longer ask, "Why are consumers so unreasonable?" We instead ask, "How can we overcome 
legitimate skepticism about this new technology?" One objective of this course will be to 
learn how to overcome public skepticism about new technologies, whether these 
technologies be material or nonmaterial, advanced or simple.  
 

Skepticism of Skepticism 

As noted in the discussion above, public skepticism of new technologies is warranted 
because science, industry, and regulation cannot always be trusted. At the same time, 
people and organizations that raise concerns about technology sometimes cannot be 
trusted.  
 
Fearmongering and Technology...  



 
Sometimes, organizations make claims about technologies that are not well supported by 
scientific facts: 

Top Ten Travesties: American Council on Science and Health. 
Cyclamates: Skepticism about a good technology. 
Alar: Much ado about nothing? 
Alar: Fearmongering or not?  

Fearmongering for Profit...  
 
Sometimes, to make a profit, organizations will mislead the public about technology: 

Erin Brockovich: Science, the Public, and the Courts.  

Disseminating Misleading Information...  
 
Sometimes, the opinions offered by non-scientific groups seem to be those offered by 
professional scientific organizations:  
 
The website for the American College of Pediatricians, for example, might look like it offers 
the opinions of the American Academy of Pediatrics, which is the professional association of 
pediatricians. It does not.  
 
Discussion  
 
Fearmongering can create problems when organizations are successful at convincing the 
public to reject mainly beneficial technologies. When citizens are persuaded by junk science 
or by fearmongering, then they unnecessarily punish industry or reject technologies that 
can improve societal well being. Therefore, just as citizens should be active in learning 
about the limitations of new technologies, they should be active in learning about its 
benefits.  
 
Because individuals and organizations sometimes engage in unreasonable fearmongering, 
the change agent might be inclined to dismiss consumer skepticism as an irresponsible 
perception.  
 
The effective change agent will not follow this path of blaming consumers for nonadoption 
for two reasons. 

1. As noted above, skepticism is warranted because sometimes it is well founded.  
2. Dismissing a perception that the public considers as legitimate is not the most 

effective approach to gaining consumer confidence in and subsequent adoption of a 
new technology.  

The Bottom Line 

At the end of the day, consumer skepticism does not have as strong a negative effect on 
technology adoption as is sometimes believed. Skepticism can be a significant barrier to 
adoption. And it sometimes prevents or significantly delays the adoption of presumably 
good innovations or brings about unnecessary punishment of an industry. But for most 
technologies skepticism can be eased and adoption gained.  
 
Too often, adoption of mainly beneficial technologies is unnecessarily delayed because 
scientists pursue inadvisable approaches to risk communication. Techniques for gaining 



adoption of presumably beneficial innovations can and have overcome skepticism for many 
different types of technologies in many settings worldwide.  
 
The effective change agent will expect skepticism, respect its legitimacy, and learn how to 
alleviate it and gain adoption of the mainly beneficial technology.  
 
Ethical Issues  
 
One of the main objectives of this course is to learn techniques to overcome public 
skepticism for the purpose of gaining adoption of presumably beneficial technologies. As 
part of their work in gaining adoption, change agents should recognized that all technologies 
are flawed in some respects. Also, the adoption of new technologies always brings about 
negative consequences for some segments of the population.  
 
The change agent, therefore, needs to understand as best as possible the potential negative 
consequences of technology adoption and seek ways to mitigate them. We will learn about 
these ethical issues at various points throughout this course.  

     



  

 
Ours is a world of nuclear giants and ethical infants. If we continue to develop our 
technology without wisdom or prudence, our servant may prove to be our executioner.  
 
Omar Bradley, General of the Army  

 

Introduction 

The social problem we address in this course is, "How does society bring about the adoption 
of beneficial innovations (or the rejection of harmful ones) as quickly as possible within an 
arena of public discourse that respects the opinions of others?"  
 
If the innovation is mainly a beneficial one, then society wants to adopt it as soon as 
possible. If the innovation is a harmful one, then society wants to reject it as soon as 
possible. For simplicity, we will orient this course to the adoption of mainly beneficial 
innovations. All the same principles we will learn to bring about the adoption of a favorable 
innovation (e.g., treating water to prevent water-borne illnesses) can be used as well to 
bring about the rejection of a harmful innovation (e.g., smoking tobacco).  
 
An innovation is an idea, practice, or object that is perceived as new. What might seem 
familiar to some is new to others. Innovations can be material or nonmaterial. In practice, 
these two types of innovations become intertwined because the adoption of material 
innovations brings about changes in social relations. That is, culture responds to changes in 
material conditions. Understanding relationships among culture, values, existing practices, 
and political/social/economic relations is a necessary condition to understanding and 
facilitating technology transfer.  
 
Innovations need not be "high tech" in nature. In a developing country an innovation might 
be boiling water to prevent disease. Or, an innovation might be the adoption of condom use 
to help reduce the incidence of sexually transmitted diseases. An innovation might be a new 
approach to teach calculus to high school students. It might be a new business plan for a 
corporation. An innovation can be any type of material or nonmaterial idea, practice, or 
object that is seen as new by potential adopters.  
 
We might classify innovations as either low involvement or high involvement. By low 
involvement innovations we mean ones that elicit little public controversy. A new type of 
shaving cream that promises "less skin irritation," for example, is unlikely to create much 
concern among opposition groups or raise much public outcry. A high involvement 
innovation is one that does create public concern. It causes concern because it challenges 
strongly held beliefs (e.g., stem cell research), sounds scary (e.g., food irradiation), 
threatens ones environment (e.g., large-scale hog confinement operations), raise the 
specter of unknown negative consequences (e.g., genetic modification of organisms), or 
creates other concerns. Typically, for high involvement innovations we mean ones where an 
organized group is actively opposing the change. Hence, the adoption of the innovation 
must come about within the context of organized opposition.  
 
To simplify our discussion we will assume that the innovation under consideration is safe, 
wholesome, etc., and that, as change agents we are seeking adoption of this innovation. 
Thus, here is our challenge: "How do we facilitate the adoption of a [favorable] innovation 
as quickly as possible while encouraging public discourse that is respectful of the opinions of 
others?"  



 

The Consumer's Dilemma 

To answer our question we need first to understand our audience: Consumers. Oftentimes, 
the word "consumer," when used in the context of discussions about the adoption of new 
technologies, particularly when the discussions are held by persons working in the life and 
physical sciences, becomes synonymous with words like, "irrational," "uninformed," and 
"unreasonable in their lack of trust in government institutions." Indeed, public responses to 
new technologies can differ from those of a trained scientist. But to fully understand new 
technologies as viewed by the public, and to facilitate rapid adoption of these technologies 
(that for simplicity we will assume to be mainly beneficial), we need to gain a more accurate 
and complete profile of the consumer.  
 
To do so, please consider these illustrative points: 

1. Do you own a cellular telephone? With no further instructions or plans, can you build a 
working cellular telephone by purchasing the needed parts and assembling them 
correctly? If not, then you are IGNORANT! 

 Being ignorant, or uninformed is unavoidable. All of us are ignorant and 
uniformed. That does not necessarily mean we are irrational and unreasonable, 
just ignorant.  

2. Do you have 100% trust in everything that your government tells you 100% of the 
time? If not, then you DO NOT TRUST YOUR GOVERNMENT! 

 Not fully trusting your government does not mean you are unreasonable. A 
social scientist would assert that not only would you be a fool to trust your 
government completely, but you would be a irresponsible citizen to do so. A 
democracy simply will not work if its citizens do not ask questions, challenge, 
probe, and offer alternative proposals for action.  

3. Suppose you are walking down a well-known path through the woods. You walk this 
path often. On this day as you walk, close to your feet your hear a rustle in the 
leaves? Do you take notice, move to the side, check it out? If so, you are SKEPTICAL! 

 Being skeptical does not mean you are irrational, it means you are doing what 
comes naturally: checking out potential dangers.  

You can see the point I am making by presenting these silly examples. Being ignorant is 
unavoidable. Being untrusting is one's responsibility. Being skeptical is a survival skill. Being 
ignorant, untrusting, and skeptical are neither character flaws nor indications of an irrational 
person. Thus, when first hearing about a complex, controversial technology, the reasonable, 
rational person will be skeptical about adopting it.  
 
One might argue that once the individual receives the scientific facts about a high-
involvement innovation they would be irrational to continue to be untrusting and skeptical. 
After all, now they are no longer ignorant, but informed about the scientific facts.  
 
Here's the rub. First, science is never perfect. It cannot be. So, hearing the scientific facts 
will not necessarily reduce skepticism because people know that scientists sometimes make 
mistakes. We will talk about this phenomena more in later sections of this course. Second, 
and key to understanding the difference between low- and high-involvement innovations, 
for high-involvement innovations the public is also receiving information from scientists who 
are concerned about potential negative consequences of the innovation. The public is being 
"educated" from both sides! Without having the knowledge base of the scientist an 
otherwise highly educated person, a reasonable person, a rational person will wonder, "Who 
is right?" That is, knowing that sometimes scientists make mistakes and that sometimes 
governmental regulatory agencies make mistakes, the consumer's dilemma is, "Whom do I 
trust this time?"  



 

Education of the Public 

How do we overcome reasonable, rational, uninformed fear of controversial new 
technologies? (I will no longer remind us that when we state we are seeking to "gain 
adoption" we are assuming the technology is mainly beneficial. We will, however, spend a 
lot of time in the course on understanding the decisions that determine whether we consider 
a technology to be mainly beneficial).  
 
The reasonable answer to this question is to educate the public about the new technology. 
Tell them the scientific facts. Certainly, distributing scientific facts is an essential first step 
to gaining adoption. But guess what? In the initial stages of gaining adoption, when 
scientists are telling the public about the favorable qualities of the new technology, public 
acceptance will drop dramatically!  
 
Why? Because opponents of the technology also are distributing information and negative 
information carries disproportionate weight in the initial stages of the diffusion of 
innovations. Why so much weight to negative information? Why does the public listen more 
to non-scientists? The public does not listen more to non-scientists, but during the initial 
phases of the diffusion of innovations they listen and pay heed. To return to our silly 
example, most likely the rustle in the leaves is being caused by something no more harmful 
than a chipmunk. But it could be rabid raccoon. Science sometimes makes mistakes!  
 
One might respond to my scenario thus far by saying that those who distribute negative 
information about new technologies are pseudo-scientists who twist scientific findings for 
the purpose of fearmongering. Sometimes they are; there is money to be made in 
fearmongering. Importantly, however, science messes up often enough that sometimes 
persons who raise concerns have valid points. For example, no matter how much one might 
dismiss the proclamations of Public Citizen (the organization founded by consumer activist 
Ralph Nader), the fact remains that this and similar organizations have made valuable 
contributions to improving the safety of all citizens.  
 
So, if education will not work, then what does? That is what we will learn in this course. We 
will need to cover a lot of material before we are ready to answer this question. I hope you 
find the material informative and enjoyable.  

     



  

 
The scientist has no other method than doing his damnedest.  
 
Percy W. Bridgman.  

 

Introduction 

If we in this course are to understand relationships among science, technology, and society 
and learn to act effectively as change agents to gain adoption/rejection of agricultural 
technologies, we need to know the strengths and limitations of science.  
 
We need to know our product.  
 
Scientific inquiry operates under certain rules. We will begin our understanding of science by 
learning the rules of scientific investigations. Then, we will learn from philosophers of 
science how the actual practice of science really works.  
 
This page reviews fundamental principles of the philosophy of science. It describes science 
in relation to other epistemologies, briefly reviews the history of science philosophy, and 
shows that some rather "non-scientific" notions are an integral part of the actual practice of 
science.  
 
 

 
 

Epistemologies 

To understand sociology or any other science we need to understand the key principles of 
scientific inquiry. Before I describe these principles I will define science and compare it with 
four other epistemologies (ways of knowing about reality) using the typology (classification 

 

Compass 

Key Questions  
 

What is science? 
What are the relationships among science and society?  

 
Examples 

 
Can we expect that the sampler technologies will be shown to be flawed? 
 
What is the role of the active citizen in evaluating risks associated with new 
technologies? 
 
What is the role of the scientist in developing new technologies and presenting 
information about them to the public?  

 



scheme) presented by Walter Wallace in The Logic of Science in Sociology. 

 Religion requires one to have faith in the existence of certain absolute truths to know 
reality.  

 The Mystical epistemology relies upon the opinions of gifted persons who have divine 
insight into reality (e.g., prophets, clairvoyants).  

 The Authoritarian epistemology relies upon the opinions of persons in authority or 
well-respected persons or entities to know reality.  

 The Logico-Deductive epistemology relies upon established procedures for collecting 
observations that reflect reality, as much as possible, without bias or intervention by 
the person(s) making the observations.  

 Science, like the Logico-Deductive epistemology, relies upon observations collected in 
a manner that is as unbiased as possible. Science differs from the Logico-Deductive 
epistemology in that it requires also the testing or development of theory, or an 
explanation of why an event occurs that can be falsified by observation.  

A scientific theory is a set of empirically falsifiable, abstract statements about reality. Simply 
put, it is a story about how reality works that can be falsified by observation.  
 
Science requires theory for three reasons: 

1. Theory provides an explanation of why an event occurs. In contrast, empirical 
generalizations merely summarize a specific set of observations. Fishbein and Ajzen's 
theory of reasoned action, for example, is a set of abstract statements that can and 
have been applied successfully to understand and predict a very wide range of 
behaviors.  

2. Scientists use theory to help others in the community of scholars (persons trained and 
certified as members of a scientific discipline) with their investigations. Limitations to 
the theory of rational expectations discovered in a study of one behavior, for example, 
might prove helpful in understanding or predicting another behavior.  

3. By gaining support for theory (based upon analysis of quantitative data, qualitative 
data, or some combination of these), scientists feel confident about applying theory to 
improve the well-being of human, animal, and plant populations by building bridges, 
growing food, raising healthy families, and so on.  

Some Notes About Science  
 
Falsification  
 
The ability of theories to be falsified by observation is the critical component of science that 
sets it apart from other forms of knowing. Actually, theories can be falsified only in principle 
because if one can never verify the truth then one cannot falsify it either (see discussion 
below on Evolution vs. Creationism). Still, it is the idea that theories can in principle be 
falsified by observations that sets science apart from other forms of knowing.  
 
Deduction and Induction  
 
To say that science necessarily entails the use of theory is not to say that science must be 
deductive (research designs that begin with an established theory). Quite to the contrary, 
an essential element of scientific inquiry is inductive creation/reformulation of theory. Still, 
it is the focus on theory, whether its testing through deductive procedures or its 
development through inductive procedures, that defines science as a unique epistemology.  
 
 



 
 

What is Good Science? 

 When is a set of statements about reality considered to be a theory?  
 When is someone's work considered to be science?  
 What is good science?  

To answer these questions, we must understand the rules of science. To understand the 
rules of science, we will trace the path of how the rules were developed by examining the 

 

Evolution or Creationism? 

To emphasize the importance of theory in science we can compare scientific and 
religious explanations of the origin of the species. Judeo-Christian stories about 
creation (i.e., Creationism, Intelligent Design), for example, which state that the 
universe and everything in it were created by a supernatural--and therefore 
unobservable--being, might in fact accurately depict creation, including the origin of 
the human species. These stories, however, cannot be falsified because one cannot 
disprove the existence of an absolute god or intelligent designer. Creationism and 
intelligent design, therefore, are not and can never be scientific theories. The theory 
of evolution, on the other hand, can be falsified by observation and thereby qualifies 
as a scientific theory.  
 
Of course, if one can never know Absolute Truth, one can never fully know that a 
theory has been falsified! That is, true falsification is never achievable (see this 
related article posted on Biocrawler)! Explanations of "what is science," therefore 
become complicated and compromised. As do attempts to distinguish science from 
"non-science," including attempts to dismiss creationism and intelligent design from 
the realm of science.  
 
Still, it is possible to draw a line in the sand between science and 
creationism/intelligent design because, in principle, one could not devise an 
experiment to test the existence of God or an Intelligent Designer but one could 
bring observations to bear on falsifying the theory of evolution. If you think the 
qualifier "in principle" is too big a concession to make for the purpose of defining 
science, then please recognize that if one attempts to make a logical argument for 
the existence of God then one must make big concessions also (see this related 
paper written by Wade A. Tisthammer).  
 
In summary, epistemologically, one cannot argue that creationism or evolution is a 
"better" or the "more correct" story. They simply are different types of stories. 
Science, however, MUST be based upon stories that in principle can be falsified by 
observation.  
 
The advantage of science over other approaches to knowing is that observations can 
be replicated by others using the same procedures that produced the original 
observations. Replication gives one a sense of confidence that an observation (e.g., 
the tensile strength of steel under certain conditions of temperature and pressure) 
did not occur by chance or miracle (e.g., leading one to have a certain amount of 
confidence that the bridge will not collapse).  
 
This related presentation provides a more detailed comparision of Science and 
Intelligent Design.  



philosophy of positivism and its various critiques by the philosophy of phenomenology.  
 
Rules of Positivism  
 
Positivism attempts to establish a set of rules for science that can verify the truthfulness of 
statements about 'reality' in an objective, value-free, unbiased manner. The positivist 
philosophy can be presented in various ways; the presentation below reduces positivism to 
four rules: 

1. Rule of operationalism: Record only that which is actually manifested in experience. 
Rely only upon sense data. Rule out the metaphysical or theological bases for 
verification. That is, only data directly observable by the senses are proper for 
scientific inquiry.  
 

2. Rule of nominalism: No generalized constructs or terms that cannot be reconstructed 
by reference to sense data.  
 

3. Rule of value-free knowledge: Scientific inquiry must be value-free and unbiased.  
 

4. Unity of scientific method The scientific method is universal and equally applicable to 
all areas of inquiry. All sciences must obey Rules 1-3 above.  

The Phenomenological Critique of Positivism  
 
Phenomenology argues that the rules of positivism, although noble in intent, are impossible 
to follow in practice. Blind adherence to the rules of positivism, argue phenomenologists, 
ignores the true nature and obscures the real value of science. 

1. Critique of the rule of operationalism: What constitutes sense data? How does one 
obtain pure sense data that is not filtered through the personality, experience, and 
preconceived ideas of the scientist? Given that humans are thinking beings, the rule of 
operationalism becomes not only restrictive to the social sciences, which seek to 
understand the thinking of individuals and collectivities, but in itself a contradiction in 
that scientists are thinking beings who make observations about reality. Nothing is 
observed directly by the senses; all observations are filtered through the experiences 
and biases of humans who interpret the raw sense data gathered by their eyes, ears, 
etc.  
 

2. Critique of the rule of nominalism: Logical atomism, or the reduction of all 
observations to their basic components of sense data results in an attempt to reduce 
all statements ad infinitum to some fundamental building block of reality. An 
understanding of reality, however, always reflects abstractions drawn from sense 
data. The sparrow, for example, might be reduced in description to the nature of its 
atomic structure. But the "sparrow" is an abstraction of these building blocks. All the 
description possible, from now until eternity, of the basic building blocks of the 
sparrow never will equal "sparrow" until the observer calls this collection of building 
blocks a sparrow, thereby creating the abstract concept: sparrow.  
 

3. Critique of the omission of values: Once the rules of operationalism and nominalism 
are shown to be logically impossible to follow, then it becomes evident that all 
observations are influenced by the values and biases of the observer. That is, 
observation is a human endeavor, one affected by values and bias.  
 

4. Critique of the principle of one science: If one cannot establish a set of rules for 
verification, then science becomes a human enterprise, subject to the dynamics of 



other human enterprises. Because no science can adhere to the rules of positivism, 
then none are required to do so. But this rule--that all sciences must adhere to the 
same set of guidelines--does hold true. All sciences--life, physical, and social--must 
adhere to the same rules. It is just that these rules cannot be the rules of positivism 
because the rules of positivism cannot be followed by any science.  

The Hypothetico-Deductive Model  
 
Another approach to verifying the truthfulness of statements about reality is to assess them 
as logical conclusions of laws established a priori through the human experience. The 
Hypothetico-Deductive (HD) model, in effect, admits that the rules of positivism are 
impossible to follow--that objective, value-free, unbiased observations are impossible to 
obtain. The HD approach is to establish a set of rules whereby objective, value-free, 
unbiased conclusions can be drawn from admittedly biased observations.  
 
In the HD model, the explanandum (event to be explained) is a conclusion drawn from 
premises (explanans) that cover one or more universal laws.  
 
The HD model takes the following form: 

Law: Always, if A then B. 
Observe: A. 
Then: B.  

For example: 

Law: All men are mortal. 
Observe: Socrates is a man. 
Then: Socrates is mortal.  

The Phenomenological Critique of the HD Model  
 
The HD model allows for symmetry of explanation and prediction, but suffers from two 
fundamental problems: 

The Problem of Deduction  
 
Deduction is the derivation of hypotheses from a given law (or axiom). The problem of 
deduction is that the law used as the initial explanans might be an accidental law, one 
that appears to be true, but is not. That is, prediction does not mean explanation. For 
example, the geocentric solar system described by Ptolemy can predict with good 
accuracy the movement of the planets. But the heliocentric solar system described by 
Copernicus is the correct (as far as we know!) law of the movement of the planets. 
Thus, if one begins with the wrong law, then one's conclusions will be incorrect.  
 
I am not going to challenge the law of physical mortality used in the example given 
above regarding Socrates. But, other laws that seemed to be inviolable have been 
falsified. For example, when an apple departs from the apple tree and travels toward 
the Earth, perhaps taking a detour upon the head of Sir Isaac Newton, it certainly 
seems like the lighter mass object is being pulled by the heavier mass object (i.e., 
gravity). But, so I am told by physicists, what actually is happening, at least from the 
perspective of the special theory of relativity, our latest invention to explain falling 
phenomena, is that the Earth and the apple both are in a free-fall through a curved 
space-time continuum. In other words, what we think is true today might not be true 
tomorrow. [Note: Actually, the theory of gravity works just fine most of the time. 



Physicists still rely strongly upon the theory of gravity. It is only when matter speeds 
up considerably that they must turn to the special theory of relativity for a more 
accurate depiction of events.]  
 
The Problem of Induction  
 
Induction refers to the building of theory by summarizing a set of empirical 
generalizations within the context of a philosophy about how "reality" works (I placed 
reality in quotation marks to point out that I am not asserting that one absolute 
reality necessarily exists). The problem with induction is that a set of observations 
that support a law do not verify the law because there might be some other equally 
logical explanation for the same set of observations.  
 
To very briefly summarize an excellent volume of work by Karl Popper regarding the 
problem of induction, scientific inquiry can falsify a theory, but never can verify it.  

The Community of Scholars Approach  
 
The phenomenological critique of positivism refutes the principle of verification. The 
community of scholars approach, therefore, is to relax the verification principle, but still rule 
out metaphysical justification in favor of empirical falsification of statements about reality. 
This approach entails a big concession-that truth cannot be verified-and therefore requires 
establishing a criterion for deciding what constitutes sound science.  
 
The community of scholars approach to evaluating science relies upon the consensus (or 
intersubjective) opinion of the community of scholars (i.e., basically, all those persons who 
hold a PhD degree in a particular scientific discipline) regarding the acceptability of 
statements about reality.  
 
What is good science?  
 
According to the community of scholars approach, the answer to this question rests with the 
opinions of the community of scholars. It is this community that decides when work meets 
the criteria of good science. And it is this community that decides not the truthfulness of 
statements, but their acceptance as the best statements possible until something better 
comes along.  
 
In practice, technical reports of scientific investigation are submitted by the author(s) for 
review by the community of scholars (See for example, the review of MS#08-084). 
Typically, the procedure is to submit a manuscript to a professional journal. The Editor of 
the journal distributes copies of the manuscript to 2-4 reviewers, who are not told the 
identity of the author(s). The reviewers evaluate the quality of the scientific investigation as 
it is reported in the manuscript. If they think the manuscript is clearly written and reflects 
acceptable scientific procedures, then they recommend it be published as an article in the 
journal. Upon publication, the study is considered to be "acceptable science."  
 
The Phenomenological Critique of the Community of Scholars Approach  
 
This approach of peer reviewing manuscripts for publication sounds straightforward, right?  
 
Not so fast, argues Thomas Kuhn, in The Structure of Scientific Revolutions. Kuhn points out 
that the peer review process cannot be an objective one. It includes elements of other 
epistemologies, such as religious beliefs, authoritarianism, and mysticism. If the findings of 
an investigation challenge long-held beliefs, for example, they will be scrutinized more 
vigorously. If they challenge positions held by leading persons in the community of scholars 
or threaten strong economic benefits promised by a new technology, then they are looked 



upon with greater skepticism. If the findings do not sit well with the religious, political, or 
philosophical positions of the reviewers or the Editor of a professional journal, it will be 
more difficult for these persons to find the manuscript acceptable.  
 
Thus, the community of scholars, like any other human collectivity, is influenced by power 
structures, economics, religion, politics, culture, and so on.  
 

Summary 

This page describes different types of epistemologies--ways of knowing. Science differs from 
other epistemologies in that its stories about reality must in principle be capable of being 
falsified by observation. Thus, science posits theories (stories about reality) that use 
abstract concepts (so they can be applied to many situations or events) to describe reality. 
These theories can be cast aside with sufficient evidence contradicting them.  
 
Science is not necessarily a better epistemology than others, it is simply a different form of 
knowing. The advantage of science is that, with sufficient training, anyone can conduct 
scientific investigations. In principle, scientific findings are immune from special 
characteristics of the observer. Because scientific findings can be replicated by anyone with 
similar training and access to observations (e.g., equipment, funds, contacts with human or 
animal subjects), people gain a sense of confidence in scientific findings. Also, the peer 
review process helps to ensure that science is conducted with expertise and integrity.  
 
But science is conducted by scientists, who exhibit individual traits and respond to the 
expectations of the collective. That is, science is influenced by politics, economics, religion, 
culture, and social relations. So, the enterprise of science includes other epistemologies, 
such as religion, authoritarianism, and mysticism. Scientists are committed to doing the 
best they can to behave in an objective, unbiased, and value-free manner. But they know 
that these goals cannot be reached. The philosopher P.W. Bridgman said it well, "The 
scientist has no other method than doing his damnedest."  
 
Suggested Readings  
 
These books and articles provide excellent summaries of the philosophy of science. They will 
reference philosophers who have made important contributions to understanding scientific 
inquiry.  

1. Benton, Ted (1977) Philosophical Foundations of the Three Sociologies. London: 
Routledge and Kegan Paul.  

2. Carmines, Edward G. and Richard A. Zeller (1979) Reliability and Validity Assessment. 
Beverly Hills, CA: Sage.  

3. Fales, Evan (1982) "Must Sociology be Qualitative." Qualitative Sociology 5(2): 89-
105.  

4. Feyerabend, Paul (1975) Against Method. London, NLB.  
5. Giddens, Anthony (1974) Positivism and Sociology. London: Heinemann. 
6. Hamilton, Peter (1974) Knowledge and Social Structure. London: Routledge and 

Kegan Paul.  
7. Kuhn, Thomas S. (1962) The Structure of Scientific Revolutions. Chicago: University 

of Chicago Press.  
8. Smart, Barry (1976) Sociology, Phenomenology and Marxian Analysis. London: 

Routledge and Kegan Paul.  
9. Wallace, Walter L. (1971) The Logic of Science in Sociology. New York: Aldine.  

Links Related to the Philosophy of Science  
 



Lyle Zynda's lectures on the philosophy of science delve perhaps too deeply into some 
topics than is necessary for this course, but provide a good background on the key issues 
affecting scientific inquiry.  
 
Wade A. Tisthammer's paper on The Nature and Philosophy of Science addresses many of 
the same topics covered on this page.  
 
Patrick O'Driscoll provides a comprehensive explanations of logical fallacies at Fallacy Files.  

     



  

 
Now I am become Death, the destroyer of worlds.  
 
J. Robert Oppenheimer -(citing his translation of the Hindu, Sanskrit text, 'Bhagavad-gita' 
after witnessing the first atomic bomb detonation at Trinity Site, just west of Socorro, New 
Mexico on July 16, 1945).  

 

Introduction 

Dr. Robert Hollinger, of ISU's Department of Philosophy, reviews key features of western 
philosophies of technology from Aristotle to Habermas. Dr. Hollinger presents us with more 
than just a history of philosophical perspectives on technology; he describes a way of 
understanding different perspectives used to evaluate it today.  
 

 
 

Philosophy of Technology: Classical, Enlightenment, Critical 

Classical Greek Philosophy 

Greek Typology of the Three Forms of Knowledge: 

Theoretical Knowledge: Knowledge about the immutable laws of the cosmos (e.g., 
physics, math, astronomy). Knowledge about things that can be directly observed.  
 
Practical Knowledge: Knowledge related to social life (e.g., politics, ethics, social 

 

Compass 

Key Questions  
 

What are the ways in which people think about technology?  
 
Examples 

 
Is technology inherently good or bad or neither? 
 
Do persons opposed to new agricultural technologies adequately understand 
the technology and its potential benefits? Are persons opposed to new 
agricultural technologies irrational in their thinking about the technology? 
 
Are proponents of new agricultural technologies insensitive to the needs of the 
public? Are proponents of new agricultural technologies driven primarily by 
greed in their support of the new technology? 
 
Do our regulatory agencies do a good job of ensuring the safety of new 
agricultural technologies?  

 



interaction). Wisdom gained from experience with living.  
 
Productive Knowledge: Knowledge about how to do things (e.g., technology). 
Knowledge and skills required to achieve goals.  

Plato considered productive knowledge (i.e., technology) to be the direct (i.e., unbiased, 
value-free) outcome of theoretical knowledge. Thus, technology was neither good nor bad, 
but the natural outcome of deductive reasoning from the immutable laws of nature. This 
viewpoint implies that persons without theoretical knowledge are unqualified to question 
technology and its consequences.  
 
Aristotle also viewed these three forms of knowledge as relatively distinct. Aristotle's 
viewpoint, however, recognized that theoretical knowledge sometimes can be rather brutal 
in practice.  
 

Enlightenment Philosophy 

Enlightenment refers to the rise of science as a respected form of knowledge acquisition 
that can be used to solve practical problems. From the Enlightenment perspective, 
knowledge is power and progress is good. The technological imperative (or technological fix) 
is the view that all practical problems can be viewed as technical problems and all technical 
problems can be informed by scientific theory.  
 
Note that the development of sociology during the Enlightenment period represented a 
dramatic break from the classical Greek philosophy that theoretical knowledge (science) 
could not be applied to practical (social) problems.  
 

 

Application in Context 

How does the classical Greek philosophy affect perspectives on technology 
today? 

Michael Fumento voices strong concerns about the qualifications and integrity of 
consumer groups who question the efficacy of agricultural technologies. His 
viewpoints on Bogus Biotech offer a contemporary example of the classical 
philosophy of technology.  
 
A technology related to the genetic modification of food is the "terminator" seed--a 
seed that produces a plant with sterile seeds. Thus, a farmer would not be able to 
save seed from year to year, but instead would have to buy new seed each year. 
Many objections have been raised about the brutal consequences of this technology 
for subsistence farmers in developing countries. The Union of Concerned Scientists 
describes these objections and asks the U.S. Department of Agriculture to drop its 
patents on such seeds.  
 

 

Application in Context 

How does the Enlightenment philosophy affect perspectives on technology 
today? 



 
 
Critical philosophy 

From the Enlightenment perspective, science provides a means to dominate nature through 
an ongoing process of improving technology and solving social problems. From an 
Enlightenment perspective, all problems, including social problems, are seen as 
technological in nature (e.g., the solution to crime is more prisons and longer sentences for 
convicted felons).  
 
From the Critical perspective, Enlightenment philosophy contains an inherent flaw in 
defining all problems from the point of view of the technological imperative. It states that 
Enlightenment philosophy, if taken to the extreme, can result in politics, religion, and social 
life being viewed as technically governed and therefore subject to technically-defined 
solutions, which can effectively eliminate much of the power of people to govern 
themselves. Critical philosophy views Enlightenment philosophy as not necessarily 
malevolent by nature, but flawed because it leads to unworkable, unethical solutions.  
 
Critical philosophy "looks behind" the development of technology to view the motivations 
involved in producing the technology, the assumptions made about its safety and proper 
use, and the ethics implied by noting who will be most benefited by the technology. Critical 
philosophy pays particular interest in how the power elite of a society influences technology 
development and dissemination. Critical philosophy does not necessarily posit malevolent 
intentions of the power elite in their influence over technology development and 
dissemination; people sometimes are not fully aware of the consequences of their actions 
and sometimes seemingly benign actions bring about negative consequences. Whether 
intentionally malevolent or not, critical philosophy notes that power and resources, including 
risks, are shared disproportionately. The less powerful will bear more than an equal share of 
technological risks because technology is developed by and for the benefit of the powerful 
elite. Marxian social philosophy, as one form of critical philosophy, would anticipate a 
malevolent purpose of the power elite to control society and distribute risks inequitably. 
From a Marxian point of view, the power elite always attempts to exploit resources from the 
less powerful.  
 

 
 
Resolution of Enlightenment and Critical Philosophies 

Is the human race better off today than it was 1,000 years ago? This question is a 
matter of opinion; but it is certain that the scientific approach has produced a vast 
knowledge base that has been used to make dramatic changes in our environment 
and behavior. The presentation by the Council for Biotechnology Information 
regarding the many potential benefits of the genetic modification of foods provides a 
contemporary example of Enlightenment philosophy.  
 

 

Application in Context 

How does the critical philosophy affect perspectives on technology today? 

The Center for Food Safety offers a good example of the use of critical philosophy to 
examine the societal implications of genetically modified foods as well as other 
controversial technologies.  
 



Is there some way to resolve differences between Enlightenment and Critical philosophies of 
technology?  
 
Philosophers such as Jurgen Habermas and others note that society must learn to: 

1. keep abreast of technological advances, and,  
2. establish institutions to control the direction and use of technology in an ethical 

manner.  

This strategy seeks separability between the good and bad consequences of technology. 
Critical to this strategy is that: 

1. citizens to be active in learning about technology and influencing public policy, and  
2. societal institutions must be responsive to citizen input.  

     



  

 
The sociological imagination enables us to grasp history and biography and the relations 
between the two within society.  
 
C. Wright Mills  

 

Introduction 

We will use a sociological perspective to review the course materials. Although human 
agency is the focus of the course, we will use the social structure and critical paradigms also 
to understand the context of human agency and inform our discussion of technology 
transfer.  
 

 
 

The Sociological Perspective 

The sociological perspective is that: 

 People behave differently in groups than they do as individuals. 
 Human interaction influences individual and collective decision making. 
 Normative expectations (i.e., societal-level "rules") affect behavior. 
 Normative expectations can be changed by negotiation of the rules through human 

interaction.  

This perspective is used by sociologists to frame their approaches to improving society. 
Sociologists are charged with the tasks of: 

 

Compass 

Key Questions  
 

What are the fundamental principles of sociology? 
How can these principles be used to understand linkages among science, 
technology, and society?  

 
Examples 

 
What are the effects of technology adoption on the structure and functioning of 
society? 
 
Are the negative consequences of new technologies distributed fairly among 
powerful and less powerful segments of society? 
 
How does human interaction affect public responses to new technologies?  

 



 Monitoring and suggesting changes to societal structure to improve its functioning. 
 Improving society by noting the presence of inequalities in the distribution of valued 

resources and suggesting ways to reduce inequalities.  
 Facilitating social cohesion (i.e., sense of belonging) among the members of society.  

To accomplish these tasks, sociologists rely upon three paradigms (i.e., broad philosophical 
viewpoints; worldviews) to guide their research and outreach activities:  
 
Social Structure (Structure-Functionalism) 

Structure-functionalism relies upon an "organic" analogy of human society as being "like an 
organism," a system of interdependent parts that function for the benefit of the whole. 
Thus, just as a human body consists of parts that function as an interdependent system for 
the survival of the organism, society consists of a system of interdependent institutions and 
organizations that function for the survival of the society.  
 
Relying upon the successes of biologists in understanding the human body, functionalists 
took a similar approach to understanding human social systems. Social systems were 
dissected into their "parts," or institutions (family, education, economy, polity, and religion), 
and these parts were examined to find out how they worked and their importance for the 
larger social system. The rationale was that if scientists could understand how institutions 
worked, then their performance could be optimized to create an efficient and productive 
society. This approach as proved to be very successful and is the predominant philosophy 
guiding macro-level sociology today.  
 
Structure-functionalism arose in part as a reaction to the limitations of utilitarian 
philosophy, where people were viewed as strictly rational, calculating entrepreneurs in a 
free, open, unregulated, and competitive marketplace. The tenet of functionalism, and the 
fundamental building block of all sociology, is that people behave differently in groups than 
they do as individuals. Groups have "lives of their own," so to speak. Or, as you might hear 
from a sociologist, "the whole is greater than the sum of its parts." Just as the "invisible 
hand of order" can guide economic relations, "social forces" can guide social relations, and 
thus yield for society very positive outcomes (volunteerism, democracy, laws, moral and 
ethical standards for behavior, family and educational systems, communities) and very 
negative outcomes (discrimination, organized crime, moral decay, warfare, poverty).  
 
The idea of the functionalists was to create a science of society that could examine the parts 
of human social systems and make them work for the betterment of all. And it is the task of 
sociologists to use scientific principles to help create the best form of society possible.  
 
Listed below are the central tenets of the functionalist approach to understanding human 
social systems. We will use these tenets throughout this course to gain a functionalist 
perspective on technology issues facing America today.  

1. Society as a system of interrelated parts functioning for the good of the whole.  
 
Keep in mind that functionalism is always oriented toward what is good for the whole. 
As we examine different philosophical foundations of sociology, we will note the 
advantages and disadvantages of this perspective.  
 

2. All social systems have four key functions: Adaptation, Goal-Attainment, Integration, 
Latency.  
 
These functional imperatives roughly correspond to the five institutions of human 
societies (economics, politics, family/education, and religion). By understanding which 



functional imperative is most closely related to current issues of America, we can 
understand the importance of the issue and its likely impact on the well-being of 
America.  
 

3. Social action takes place within a social system of cultural norms and institutional 
structures.  

Implications of structure-function theory for the sociology of technology: 

1. The Structure-Function paradigm focuses upon the functions and dysfunctions of 
technology for the society as a whole.  

2. There is an emphasis on equilibrium and stability of the social system.  
3. Social action takes place within a social system of cultural norms and institutional 

structures. That is, technology must be compatible with existing ideas and practices.  
4. There is an emphasis on integrating technology within a complex system of 

institutions and norms.  
5. There is an emphasis on alleviating, as much as possible, the negative consequences 

of new technologies within the context of advancing technological progress for 
adaptation.  

 
 
Critical Sociology (Marxian Analysis) 

From the critical perspective, society is a system of competing parts in conflict for scarce 
resources. All social systems are considered to have a small minority of power elites who 
control most of the functions of society. All social action, including the development and 
dissemination of technology, takes place within an arena of conflict and exploitation of 
secondary segments of society by dominant segments of society. Thus, from the social 
structure paradigm, new technologies arise in response to demand for improved efficiency, 
productivity, and societal well-being. From the critical perspective, however, new 
technologies are supplied by the power elite to further their class interests. That is, 
technology is developed for and by the power elite. An essential element of this paradigm is 
that exploitation of power is considered to be inherent in society and therefore inevitable in 
the development and dissemination of technology.  
 
The critical perspective relies heavily upon ideas set forth by Karl Marx in his critiques of 
capitalist society. Marx relied upon the philosophical perspective of dialectical materialism to 
guide his critique of capitalism. The dialectic, as used by Marx and Georg Hegel, has a 
three-part structure: the thesis (i.e., status quo or central argument), the antithesis (i.e., 
an alternative to the status quo or the counter-condition of the central argument), and the 
synthesis (i.e., the resolution of the conflict of the thesis and antithesis, usually considered 
to be an "advancement" over the thesis, a "move forward" to something better). Although 

 

Application in Context 

Hog lots in Iowa? 

One might ask, "For the benefit of Iowa, should local communities be given control 
over the siting of large-scale hog confinement operations?" If no significant harm to 
Iowa can be documented by limiting local control and Iowa is seen to benefit from 
the revenues of hog lots, then the structure function paradigm suggests limiting local 
control for the benefit of Iowa.  
 



Karl Marx's idea of a communist utopian society failed due to an inadequate understanding 
of human motivation and organization, his identification of potential problems with human 
social systems still is a crucial element of all the social sciences. His hypotheses that human 
societies can experience sufficient organized and intentional exploitation by powerful elite's 
to lead to their collapse have received enough support that citizens should be aware of 
these potential problems and maintain a constant vigil against their becoming too severe.  
 
Listed below are the central tenets of the Marxian approach to understanding human social 
systems. We will use these tenets throughout this course to gain a Marxian perspective on 
technology issues facing America today. 

1. Society as a system of competing parts in conflict for scarce resources.  
 
From the perspective of Marxism, the fundamental processes of society are 
competition and conflict, rather than cooperation for the good of the whole, which we 
noted (with qualifications) was the emphasis in structure-functionalism.  
 

2. All social systems have a small minority of powerful elite's  
 
For Marx, these persons/organizations were those most closely linked with the means 
of production: the owners of large industries.  
 

3. Social action takes place within an arena of conflict and exploitation between 
dominant and secondary segments of society.  
 
With the Marxian approach, it is instructive to identify the dominant and secondary 
segments that affect and will be affected by the outcome of social action regarding 
current issues. Using Marxism, we anticipate that dominant segments will use their 
power to exploit resources from secondary segments of society.  

Marx's Dialectical Materialism  
 
To understand Marxian social philosophy, it is instructive to review its underlying principle, 
which is dialectical materialism. The dialectic consists of three parts: the thesis (the status 
quo, or our current understanding of "reality"), the antithesis (a contradiction to the status 
quo, or a recognized flaw in our current understanding of "reality"), and the synthesis (a 
suggested alternative to the status quo, or an improved understanding of "reality"). In one 
sense, the dialectic refers to inherent, inevitable conflict. Thus, citizens must inevitably 
wrestle with society as it is, the recognized flaws in society, and suggested alternatives for 
an improved society. In another sense, the dialectic is a method for achieving progress. 
Thus, citizens can use the dialectical way of thinking to improve society by recognizing and 
attempting to overcome its flaws.  
 
Marx focused on material conditions (e.g., food, clothing, housing, access to health care and 
education). For Marx, the dialectic represented inherent conflict between the means and 
relations of production. Owners were forced to exploit labor to achieve the competitive edge 
over their rivals in the capitalist economy, but in the process, destroyed the very source of 
their profit: labor.  
 
Thus, Marx used dialectical materialism to understand capitalist society and its flaws for the 
purpose of suggesting an alternative that would create a better society. 

Thesis: Means of production. The status quo was capitalist society, which required the 
lowest possible labor costs.  
 



Antithesis: Relations of production. Marx witnessed firsthand the horrific conditions of 
manual labor in industrialized England in the mid-19th century.  
 
Synthesis: Communism. To eliminate poverty and the misuse of power in capitalist 
society, Marx proposed a society that would end the holding of private property--
people would work for the common good and share in the fruits of their labor.  

This solution is seriously flawed in several respects. First, it errs in focusing too strongly 
upon the economic conditions of society. Certainly, economic conditions are important, but 
they are not the only ones to affect divisions among people and subsequently the well-being 
of society. Differences in religion, race, and gender, for example, also are sources of 
inequalities and exploitation. Contemporary theories of conflict therefore have expanded 
Marx's insights to incorporate a broader range of potential divisions among populations. One 
might respond that these extensions of Marxism reinforce rather than contradict the theory. 
And to some extent they do. The flaw in Marxism is that it ignores the fact that other 
divisions among people sometimes are more important to their cooperating with one 
another than are economic ones. Therefore, the potential revolution predicted, and 
advocated, by Marx based upon economic divisions is diffused to some extent by other 
societal divisions. Second, Marx failed to recognize the power of democratic political 
systems. No one is pretending that all persons in democracies have equal influence on 
decisions. Democracies do, however, offer a path to change that does not require 
revolutions against unmoving sources of power. Third, Marx did not and realistically in his 
time could not anticipate the rise of the mass consumption, mass production society. That 
is, Marxian theory does not account for the rise of economic power among workers as a 
means to consume the goods and services they produce. Fourth, and most importantly, 
Marx failed to recognize a basic human need for meritocracy: to be rewarded for extra effort 
and productivity. A communist society society fails to satisfy people's desires to advance 
themselves through their efforts.  
 
Incorrect Assumptions of Marx's dialectical materialism: 

1. too much emphasis on economic relations.  
2. social conflict is rarely bipolarized.  
3. political interests are not strictly class (economic) based.  
4. power rests on more than economic relations.  
5. conflict does not always cause social change.  

Correct Assumptions of the critical perspective: 

1. inherent conflict between "haves" and "have nots" and focus on intentional 
manipulation by the power elite to maintain unequal distribution of resources.  

2. role of power in the distribution of resources.  
3. conflict as a major source of change in social systems.  

Marx's understanding of societies, the people that live in them, and capitalist economy is 
sufficiently flawed that his suggested solution to capitalism is itself inherently flawed. 
Marxian social philosophy is valuable today, however, because it reminds us of the potential 
exploitation of the less powerful by the more powerful and of the need for the less powerful 
to be mindful of this potential. Here is an example of how we can apply this philosophy to 
contemporary society. Mrs. LaVon Griffieon, in her essay, Food for Thought, notes that "We 
are so trusting in our ignorance." I think this statement epitomizes contemporary 
applications of the Marxian critique of society. Mrs. Griffieon has learned firsthand, as a 
"farm wife living in Iowa," that the forces of multinational agribusiness organizations might 
create a structure of agriculture that will be detrimental, rather than beneficial, to the well-
being of society. One in which ordinary farmers are exploited by too powerful multinational 



agribusiness firms.  
 
To effectively apply Marxian theory to today's conditions, therefore, we should recognize 
that: 

1. the more powerful are in a position to exploit resources from the less powerful,  
2. the less powerful as a result of their lack of access to decision making can become 

alienated (i.e., separated) from society and therefore more likely to engage in less 
productive or even deviant activities,  

3. citizens of democracies, who have the opportunity to institute change, need to be ever 
mindful of potential exploitation and take actions to protect equal opportunities for all. 

Thus, 

1. Individual interests are distinct from, and opposed to, the general interest represented 
by the State. Citizens do not consider themselves as participants in public affairs, but 
view the state as an external necessity of which they have to take account.  

2. The state is the rule of reason in society, the incarnation of freedom. The citizen, as a 
separate individual, has civil and economic, but not political interests.  

3. Reconciliation of this conflict is based on the fact that people are creatures of reason. 
 If freedom is located in the selfish desires of the individuals, then social life 

would appear possible only by setting up an external organization to limit this 
freedom; government then appears as a necessary evil.  

 But if citizens realize that their true freedom consists in the acceptance of 
principles, of laws which are their own, a synthesis of universal and particular 
interests becomes possible.  

 This synthesis can be actualized only in and through political institutions, 
whereby the State is distinguished from civil society.  

 Civil life then remains as an element of the State, but only as a subordinate 
moment in it. Political interests transcend but do not replace individual economic 
interests.  

 People have a universal side and so can accept universal laws without becoming 
unfree.  

Marx could not accept this abdication of power, and citizen responsibly, to the State. He saw 
the need for citizens to become more politically active, especially given the terrible 
conditions of the working class and the inevitable (in his opinion) collapse of capitalism.  
 
Implications of conflict theory for the sociology of technology: 

1. Focus on biased estimations of risk.  
2. Focus on unequal distribution of risk.  
3. Focus on ethical need for a technology.  
4. Focus on potential for changing social relationships from the introduction of a 

technology.  
5. Emphasis on preventing the negative consequences of new technologies.  

 

Application in Context 

Hog lots in Iowa? 

From the critical perspective, the answer to the question posed above is that people 



 
 
Human Agency (Symbolic Interactionism) 

This paradigm focuses not upon societal institutions or power relationships within society, 
but upon interactions among the members of the society. It addresses issues of how people 
make the rules that determine which technologies will be adopted and which ones will be 
rejected. In a democratic society, ultimately, it is the people who decide whether to adopt 
new technology, assuming they have full knowledge and access to power through their 
votes and other means of influence. The central question addressed from the perspective of 
human agency is, "How do people evaluate technology?"  
 
Where did society come from, anyway? Well, from us! From the perspective of symbolic 
interactionism, society is in a constant state of re-creation through interaction and 
negotiation of meanings. We created the rules we live by, and, importantly, we re-create 
these rules everyday through our interactions with one another. Mostly, societies are 
conservative with respect to social change. But, our redefining of: 1) the symbolic meanings 
we attach to things and events, 2) our sense of morality and ethics, and 3) what we choose 
to value have important implications for the rules we create and the ways we choose to live 
with one another.  
 
Listed below is a very abbreviated outline of the central tenets of the symbolic interactionist 
approach to understanding human social systems. We will use these tenets throughout this 
course to gain a symbolic perspective on technology issues facing America today. 

 
1. Reality is socially constructed through our interactions with one another. Morality, 

ethics, and values, are not given; we create them through our interactions with one 
another.  
 

2. Social action is influenced by person's beliefs, attitudes, perceptions, and negotiations 
of meanings.  
 

3. The rules are open for grabs. If you do not like your society: work hard to change it!  

Key concepts: definition of the situation, perception, social construction of reality, morality.  
 
A critical element of human agency is the notion of socially constructed reality, or to be 
more directed toward the content of this course, socially constructed risk assessments. The 
essential features of socially constructed risk assessments are: 

 Persuasive arguments. 
 Social comparison. 
 Choice shift.  

New technologies bring about uncertainty within an arena of ignorance. That is, most 
persons do not have the educational background to understand, for example, the science of 
biotechnology. We are neither uneducated nor stupid, but simply ignorant about much of 
the world around us. Thus, we face the consumer's dilemma: We must make a decision 
about whom to trust in the face of our ignorance. Active citizens begin by hearing out 

should "revolt," not in a violent way, but through their voting power, to establish 
laws to enable local people to control their well-being in the face of powerful 
corporations who care only for profit and not about the welfare of local citizens.  
 



persuasive arguments in favor of and in opposition to the new technology. The arguments 
themselves, however, although necessary to gaining acceptance of the technology, are not 
sufficient to do so. Why? Because experience tells the public that even very highly trusted 
research and development organizations sometimes make mistakes and that, sometimes, 
new technologies are developed just for the economic benefit of the powerful elite. So, 
people turn to others for guidance. They socially compare their opinions with those of 
others. In a sense, people seek safety in numbers. If consumers sense a consensus of 
thought in favor a new technology--an indication that it is social acceptable--then their 
choice shift moves toward adoption. Without a sense that they are making a wise decision, 
however, their choice shift moves toward rejection of the technology.  
 
Implications of symbolic interactionism for the sociology of technology: 

1. Focus on socially constructed nature of risk.  
2. Focus on cultural influences on risk construction.  
3. Focus on changing definitions of appropriate technology. Consideration of ethics and 

morals.  
4. Emphasis on understanding the meaning of a technology for members of the society.  

 
 

Summary 

Sociology 415 addresses issues of social structure and exploitation of power in technology 
development and dissemination, but its primary focus is upon the effects of human agency 
on technology adoption and rejection. Thus, the process of socially constructed risk 
assessments is a critical element of the strategies we will learn about later in discussing 
techniques of technology transfer.  

     

 

Application in Context 

Hog lots in Iowa? 

Should the siting of large-scale hog confinement operations be subject to local 
control? From the perspective of human agency, the sociologist will focus on 
understanding the decision made by investigating social comparison processes. If 
sociologists choose to do so, they also can focus on influencing this decision by 
applying principles of innovation diffusion. If sociologists, as change agents, choose 
to influence, then they must utilize the social structure and critical paradigms to 
decide what is best for society and how best to mitigate the inevitable negative 
consequences of new technology development.  
 



  

 
We live in a society exquisitely dependent upon science and technology, in which hardly 
anyone knows anything about science and technology.  
 
Carl Sagan  

 

Introduction 

Our first objective in Unit One is to explore relationships among science, technology, and 
society. To provide some structure to meeting this objective, we will review the book, 
Science, Technology, and Society, written by Andrew Webster. You are not required to read 
Webster's book. This section and the one that follows it will outline the principles we need to 
learn.  
 

 

 
Compass 

Key Questions  
 

How do science and technology affect the well-being of social systems?  
 
Examples 

 
Based upon the materials shown in the example web pages for the sampler 
technologies (or, if you wish, other web-based materials on these 
technologies), do you think the sampler technologies are being "oversold" to 
the public? Will the public loose confidence in these technologies when their 
flaws are revealed?  
 
Are proponents and opponents of the sampler technologies being fully honest 
in their presentations? Should proponents and opponents be fully honest? Do 
they need to be?  
 
How do social institutions and public policies affect science and technology?  
 
Is the American public sufficiently informed about science and technology to 
make a valuable contribution to technology policy?  
 
Should the public be concerned that institutions such as Iowa State University 
have sold themselves out to commercial interests? Can you site instances that 
lead you to believe that research conducted at ISU is biased in favor of 
commercial interests?  
 
What can scientists do to give the public more confidence in the integrity of 
their research?  
 
Does American society have adequate control over the sampler technologies? 
How can science and technology development be controlled? Should a society 
even attempt to control advances in pure science?  



 

Overview of Webster's Science, Technology, and Society 

Andrew Webster examines how the economic, cultural, and political features of society 
affect and are affected by science and technology. He points out differences in popular 
images of science and the actual practice of science as it is conducted at research 
institutions and in the private sector. Webster highlights the ways in which scientific facts 
reflect "invention" as much as they do "discovery." He points out ways in which science and 
technology can be exploited for societal goals, keeping in mind that the setting of societal 
goals relies upon political and economic relationships among citizens. Webster ends his book 
by offering some suggestions for controlling science and technology to maximize benefits to 
the most persons possible.  
 
Webster is writing from the perspective of a citizen living in a democratic society. This 
course assumes the same. That is, it assumes that citizens have legal protections sufficient 
to enable them to critique new technologies and provide input regarding technology policy.  
 
Science in the Real World 

Webster introduces us to the Discovery Dome, an exhibit he visited that emphases a hands-
on approach to understanding how technology works. Webster points out that this emphasis 
might increase awareness and appreciation of technology and perhaps reduce fears of it. 
But real understanding of technology, which can lead to a better understanding of 
technological risks, requires also an understanding of how science works.  
 
Typically, scientific method is presented as asocial, apolitical, non-economic, expert, 
progressive, and so forth. Such an approach furthers the image of science as being 
objective, pure, beyond the realm of people and their failings, and devoted only to making 
all of our lives better. The problem with presenting such an image, however, is that while it 
seeks to increase confidence in science, particularly in comparison with other methods of 
knowledge acquisition, it sets unattainable expectations that lead to diminished public 
confidence when science and technology inevitably are revealed to be flawed.  
 
No scientific research is perfect and all technology is flawed in some respects. The paradox 
of science, therefore, is that attempts to present it as infallible inevitably erode confidence 
in it. Understanding this paradox provides us with insights for developing strategies for 
gaining adoption of complex and controversial technology, topics to be explored later in this 
course. That is, change agents, persons seeking to gain adoption of an innovation, are faced 
with the dilemma of presenting a technology as safe and beneficial without overselling it, 
knowing that, inevitably, the technology is flawed and will bring undesirable consequences 
to some segments of the population.  
 
Active Citizens 

Webster argues that science is socially constructed. By this he means that science is not an 
objective, value-free pursuit of knowledge guided solely by theoretical propositions. Instead, 
the enterprise of science--which questions get asked, which research gets funded, how 
research is conducted, how findings are interpreted--is dependent upon negotiation and 
debate among scientists and between scientists and the public. Scientists tend to pursue 
questions of more immediate interest to the public, with greater potential for lucrative 
patents, or that are more popular among funding agencies. In short, science is an 
enterprise as much influenced by social, political, and economic vested interests as any 
other human enterprise within a democratic society.  
 
If Webster is correct in his assertion that science is negotiated, then citizens must be aware 



of their influence on science and their responsibility to help guide science to produce the 
kind of technology best suited to their society's well-being. If, indeed, science and 
technology are socially constructed and reflect socioeconomic and political interests, then 
science policy--the decision-making regarding what types of science and technology will be 
funded by the public--becomes central to a society seeking to use the very powerful tools of 
science to produce technology for the common good.  
 

 
 
Science and Science Policy 

By their very nature, the uncertainties of innovative technology make it difficult for such 
decisions to be made. Thus, because most efforts of science policy are directed toward 
technology transfer, questions about how innovations are encouraged, measured, and 
evaluated are a crucial element of science policy.  
 
Science policy typically assumes that: 

1. technology is independent of social (meaning cultural, economic, political) context,  
2. scientists (experts) also are authorities on correct science policy,  
3. technology can be objectively evaluated in any social context, and  
4. science must be held accountable to the public.  

Each of these assumptions has its shortcomings. 

1. Because technology is embedded within a social context, it is influenced by social, 
political, and economic interests and its transfer from one social system to another 
can be problematic.  

2. Expert opinion regarding the production of technology does not necessarily imply 
expert opinion regarding the use and transfer of technology.  

3. Evaluation of technology is exceedingly difficult, and depends upon a wide range of 
indicators, including ones outside the domain of science (e.g., is legalized abortion 
moral?).  

Problems related to technology transfer and evaluation, therefore, make it difficult to 
determine how and to what extent science and technology have met public needs.  

 

Application in Context 

Have the potential benefits of genetic engineering been oversold to the 
public? 

1. From your reading of the Sampler materials, and other information you know 
about genetic engineering, do you think the public has been adequately 
informed about both the benefits and potential problems associated with this 
technology?  

2. Do you think proponents and opponents of genetic engineering have been fully 
honest with the public?  

3. Do proponents and opponents have an obligation to be fully honest with the 
public?  

4. What actions should/can active citizens take to learn the facts about genetic 
modification of food?  



Society and Science Policy 

Webster takes note of an emerging emphasis on the commercialization of public sector 
research and development. Public universities are being encouraged to enter into 
cooperative agreements with the private sector to develop and transfer technology with 
national and international commercial potential. The role of the state and commercial 
interests in setting science policy has always been a concern of scientists, even though they 
often benefit from national policy objectives and technology transfer to the commercial 
sector. Webster discusses three concerns that have been voiced about this trend by 
scientists conducting research in public universities: 

1. To what extent will commercial interests manipulate the direction and focus of 
scientific research? 

2. Will the conditions of work and the relationships among scholars change with 
increased emphasis upon meeting the needs of the commercial sector? 

3. What impact will commercialization have on the free access to and exchange of 
information, data, materials, and findings among scientists?  

The Public and Science Policy 

Controlling science is an exceptionally difficult task; who or what is to be controlled for what 
purposes? To what extent should the public be involved in setting the directions and scope 
of science? The public's involvement in setting national research priorities requires public 
knowledge of not just the content of science, but the institution of science as well. Thus, 
knowledge of content is a necessary, but not sufficient condition for deciding wise science 
policy (and it is very difficult to educate the public about complex technologies).  
 
The media plays a very important role in shaping public opinion. Traditionally, the media 
has portrayed the institution of science as authoritative, objective, unbiased, and so forth. 
But with increasing public concern over the risks associated with advanced technology, and 
increased attention directed toward the shortcomings of technology, the media has taken a 
more critical look at both the content and practice of science. In turn, the public has become 
more skeptical of science and technology.  
 
Pressure groups tend to focus on a single technology or scientific theory for the purpose of 
challenging the value of science in building a good society. This type of challenge to science 
typically takes the form of public debate and confrontations between the citizen groups and 
representatives of the scientific community or business leaders with vested interests in a 
specific technology.  
 
Sometimes public pressure can have significant effects on the direction and outputs of 
science. The movement toward the development and dissemination of appropriate 
technology in developing nations, for example, has dramatically affected research and 
outreach worldwide.  
 
The alternative science movement attempts to institutionalize alternative approaches to 
science to maintain an emphasis on critical evaluation of established research and 
development organizations. Feminist and religious organizations, to name two examples, 
attempt to redirect approaches taken by scientific institutions in recruiting scholars, setting 
research priorities, and developing technology.  
 
Webster concludes that the public, through various forms of advocacy groups, can exert 
significant influences on scientific institutions and the content of science, including the 
formulation of what is considered to be scientific facts.  
 



 
 

Policy Recommendations 

Webster reminds us of the inherent connections among science, technology, and society. He 
points out that science is a human enterprise and thus is influenced by social, political, and 
economic interests. He encourages citizens living in a country ruled by democratic processes 
to be active--to become aware of and involved in science and technology policy formation. 
He urges us to recognize some general principles of science and technology development. 
Science can be neither objective nor infallible. It is necessary, therefore, for active citizens 
in a democratic society to take the responsibility for the ownership of science and 
technology development.  
 
In addition to these recommendations for citizens, Webster suggests five directions for the 
social science research on science. Webster suggests that social scientists should pay 
greater attention to: 

1. the 'political economy' of the scientific laboratory, 
2. the organization and culture of private sector research and development, 
3. the impact of public interest groups on science and technology, 
4. integrating other social sciences into the sociology of science, and 
5. building linkages between the sociology of science and public policy makers who 

influence the direction of science and technology.  

     

 

Application in Context 

Has Iowa "Sold Itself Out" to Corporate Farming? 

1. The state of Iowa is making large investments into biotechnology. And the 
Republican and Democratic candidates for Governor support increasing 
investments in biotechnology. At the same time, the legislature cut funding 
from the Leopold Center for Sustainable Agriculture by 86 percent. Has Iowa 
"sold itself out" corporate farming?  

2. Has Iowa State University "sold itself out" to large, corporate interests?  


