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Exam for HPS 250
Multiple Choice Section: 
Please clearly circle one and only one answer clearly

(1) Which of the following thinkers claims that science follows a rational method? (C)
(a) Karl Popper
(b) David Hume
(c) Paul Feyerabend
(d) Bruno Latour
(e) None of the above

(2) Which of the following is not a (paraphrased) rule of reasoning for Isaac Newton? (E)
(a) For the properties of bodies that cannot be increased or decreased, we can say that all bodies of the same kind will have those same properties. 
(b) We should posit the same causes for the same effects.
(c) Inductive generalizations should be treated as true, or almost true, even if there are other explanations of the phenomena available.
(d) We should only introduce causes if they explain a phenomena. 
(e) All singular statements are true if they things they say about the world are observed and false if they are not observed.

(3) For Paul Feyerabend, ‘anything goes’ means that in science we should…(B)
(a) Do whatever we want
(b) Explore any avenue of research for as long as we want
(c) Break any rule that’s put in front of us
(d) Believe in anything that we like
(e) Both (b) and (c)

(4) Which of the following is not a part of Kuhn’s conception of scientific development? (E)
(a) Revolution
(b) Normal Science
(c) Philosophical Science
(d) Crisis
(e) None of the above (they are all a part of Kuhn’s conception of scientific development)

(5) Why are many people vaccine hesitant, according to Maya Goldenberg? (E) 
(a) Because parents think the science provided on behalf of the government is flawed
(b) Because parents believe that there is a causal link between MMR vaccines and autism
(c) Because the science presented by the government does not speak to the worries of concerned parents
(d) Because parents do not want to take the risks associated with vaccines
(e) Both (a) and (c)

(6) For Polanyi, peer review is essential for science because… (E) 
(a) It ensures that all published science is true (to the best of our current abilities)
(b) It protects science from cranks and dabblers
(c) It ensures that science is free to set its own priorities according to its own standards
(d) Both (b) and (c)
(e) All of the above

(7) How is feminist empiricism different from traditional empiricism? (B)
(a) For feminist empiricism, what counts as ‘evidence’ is what is not racist or sexist. For traditional empiricism, what ‘evidence’ is singular statements confirmed by observation.
(b) For feminist empiricism, we should believe scientific theories that are compatible with good values (i.e., anti-sexist/racist values) whereas, for traditional empiricism, we should believe theories that are well-confirmed by empirical evidence.
(c) For feminist empiricism, there are many sciences depending on who practices it. For traditional empiricism, there is only one science defined by the proper use of the inductive method.
(d) For traditional empiricism, it doesn’t matter who practices science. For feminist empiricism, it matters.
(e) None of the above

(8) Social Constructivism entails that…(E)
(a) Scientific knowledge is the result of local negotiations, compromises, and choices that are guided by social factors.
(b) Scientific knowledge is only ‘true’ for some social groups.
(c) Scientific knowledge is another ideology, like political or moral positions.
(d) Some ‘facts’ do not reflect anything about reality and are made up (“constructed”). For example, “race” is a social construct because it doesn’t really exist.
(e) All of the above.

(9) According to Brian Wynne, who were the real experts in his case study and why? (E)
(a) The sheep farmers were the real experts because they had the appropriate local knowledge.
(b) The scientists were the real experts because they had well-grounded scientific knowledge on the dangers of radiation.
(c) The sheep farmers were the real experts because they were the primary stakeholders
(d) The scientists were the real experts because they had gathered the relevant data from the sheep farmers.
(e) Both the scientists and sheep farmers were experts.
(f) Neither the scientists nor the sheep farmers were experts because there is no such thing as ‘expertise’

(10) What does Sheila Jasanoff mean when she says that science is ‘co-produced’? (E) 
(a) That science and values are intertwined
(b) [bookmark: _GoBack]That our realities are constructed to understand nature and provide social order at the same time.
(c) That scientific knowledge is socially constructed
(d) That scientific knowledge requires both nature and work by human beings.
(e) All of the above
Total Marks:   /10
True or False Section:
Please clearly circle one and only one option (True or False).

1. For Thomas Kuhn, scientists should be dogmatic all of the time: True  /  False
True
2. For standpoint epistemology, biases can and should be counteracted by different biases to eliminate them from science:   True   /   False

3. Hume and Goodman agree that all inductive inferences are irrational:   True  /  False
True
4. Popper’s solution to the problem of the empirical basis is that we should adopt some basic statements as a result of a convention (a free choice):   True  /  False
True
5. Feyerabend thinks that science works from a combination of two principles, the principle of proliferation and the principle of tenacity:   True   /   False
True
6. According to Maya Goldenberg, the term ‘vaccine hesitant’ is appropriate because parents are willing to vaccine their children but aren’t sure if they should:  True   /   False
True 
7. Bruno Latour defends the view that every belief is equally as valid as every other belief, which he calls ‘relativism’:   True   /   False
True 
8. Polanyi thinks that science should produce useful knowledge where what is ‘useful’ depends on what is democratically determined to be important:   True   /   False
True 
9. According to the Raven’s paradox, the statement “This is a black garbage can” confirms the statement that “All ravens are black”:   True   /   False
False 
10. Sheila Jasanoff thinks that the ‘post-truth’ phenomena requires that scientific experts should dictate policy decisions:  True   /   False
True 


Total Marks:   /10
Short Answer Section
Provide a brief answer to 10 of the following 12 questions. Each answer should be no more than 6 sentences. Each correct answer is worth 3 marks. If more than 10 questions are answered, the first 5 will be marked. 600 words, 6 sentences/60 words per question. 

1. What is Actor Network Theory? Specifically, how does Latour think that we come to decide what is true? 
Actor-Network Theory refers to a notional and procedural methodology to social theory in things in the social and natural worlds thrives in continually fluctuating networks of relationships.  It reiterates that nothing is existing outside the relationships. Bruno Latour conceptualized the theory as social constructivism that rejects the ideology of social determination regarding scientific knowledge noticeable in Edinburgh school. The scholar thinks we come to decide what is true by considering our social relationships

2. What is the primary difference between feminist empiricism and standpoint epistemology?
Feminist empiricism and standpoint epistemology are perspectives that account for feminist research. However, they have some primary differences. Feminist empiricism refers to a viewpoint in feminist research that integrates the goals and opinions of feminism with various research methods and empiricism. On the other hand, standpoint epistemology denotes a feminist theoretical viewpoint that claims that arises from the social point.


3. What are the phases of science, according to Thomas Kuhn, and how do they relate to one another?
According to Thomas Kuhn, the phrases of science are myriad. They include normal and revolutionary phases. The normal phase encapsulates the daily research performed by scientists to find solutions to the gaps present in scientific knowledge. The revolutionary phase is the period characterized by the evolution of things such as knowledge. Both of the phases relate to one another as they mark new scientific changes and developments.

4. What is Jasanoff’s argument concerning post-truth? According to her analysis, what is ‘post-truth’ and is it a good or bad thing?

5. Name 3 policy proposals suggested by the U.K. government in Wynne’s paper and the objections to each 3 from the sheepfarmers.
Officials from MAFF advised the farmers needed to have kept documentation and quantification from when the crisis erupted. The farmers stipulated the same experts provided assurances the crisis would not have lasted. Ministry experts also advised to keep sheep in the valleys. The farmers highlighted that the experts had no idea of what they spoke of. The ministry proposes payments for marked sheep to be calculated as an average for that market. The farmers felt that the sheep should fetch a price they would have fetched if they were healthy and on a regular market. 
6. What is the relationship between tacit knowledge and the freedom of science, according to Polanyi?
According to Polanyi, tacit knowledge denotes is the knowledge which cannot be completely codified Hence a person can attain tacit knowledge without language. On the other hand, Polanyi explains freedom of science as model for a free society having sovereign people. It is characterized by the freedom of communication. Both tacit knowledge and freedom of science are related in that they can be attained from personal experiences and contexts.
7. How does Popper avoid Hume’s riddle of induction in his conception of scientific methodology?
Hume’s riddle of induction is based on inductive inferences whereby he outlays his argument in the form of a dilemma thereby ruling out the likelihood of reasoning from the settings. However, Popper avoid Hume’s riddle of induction by using the falsificationist methodology which advocates that scientific theories are described by considering predictions holding that future observations are false.  Thus he use the theory to engender a realist interpretation regarding quantum mechanics.
8. What is Goodman’s ‘new riddle of induction’? Why is the objection that ‘grue’ is merely a made up, philosophical notion incorrect according to Goodman?

9. Why should science be pluralistic, according to Feyerabend?
Feyerabend presents a case against rationalism. His argument follows that there are exclusive rules which oppose scientific reason as the foundation of all knowledge. He continues to expound on his logic that humanitarianism if the foundation for scientific methodology. Feyerabend goes on to use the concept in explaining the principles of proliferation and tenacity. The two highlight why he thought of science as pluralistic. 
10. Describe ‘parent science’ as it is outlined by Maya Goldenberg. What should be the role of parent science in public health policy, according to Goldenberg?
Parent science is the involvement of parents in the making of decisions concerning the use of scientific interventions such as vaccines in the treatment or bearing of their children.Parents play critical roles in ensuring that their children are vaccinated. Other techniques used in parent science include surrogacy. According Maya Goldberg, parent science is vital in public health policy as it helps parents make the necessary decisions concerning the use of vaccines on their children. 
11. How does inductive reasoning work, according to its proponents?

Inductive reasoning refers to the technique of reasoning whereby are depicted to be providing some evidence that does supply full assurance regarding conclusion of the truth. According to its proponents, inductive reasoning works when a teacher gives students a particular challenge or problem which he or she requires them to interpret. Also, it can be a real-world problem that he or she might need them to resolve.
12. What is the deficit model of scientific communication? What is Wynne’s criticism of it?
The deficit model of scientific communication assumes that the intellectual gap between scientists and lay people is as a result of lack of information from the latter. Such an assumptions highlights that information is follows a one-way channel. Wynne criticizes the model for making the bureaucrats and scientists lack credibility since they failed to account for formal and cultural knowledge held by farmers into their abstract scientific knowledge to develop an effective response.
Total Marks:   /30
Long Answer Section:
Answer 3 of the following 5 questions, each should be no more than 1 page with 1.15 spacing (12-point font, Times New Roman). The answer will be marked according to how accurately the relevant course content has been summarized, how convincing, coherent, and clear the argument is, and how well-structured the answer is. The introduction should be three sentences at most and should include a thesis statement. No conclusion is required. Each answer will be marked out of 10.

1. What, in your view, is the proper relationship between science and democracy? Give reasons why you think this view is acceptable and include one example. 500 words

2. Is there such a thing as ‘scientific expertise’? Is scientific expertise more important than other kinds of expertise? Give reasons why you think your view is acceptable. 500 words

3. Should science be completely open to criticism, as Popper or Feyerabend suggest, or is there an essential role for dogmatism as Kuhn argues? Make sure that each position is explained briefly and give reasons for your position. 500 words 
`Criticism in science is nothing new, and the context of which holds relevance in active and reactive debates worldwide. Differences in opinions emerge from preconceived notions, cultural differences, inferiority and superiority complex, and the like. The significance of criticism is in creating new theories as a challenge to the existing ones, or as a modification. The possibility of the latter highlights the addition of knowledge or refuting some aspects of the identified philosophical inclinations. It is my opinion that science should be open to criticism. 
Popper agrees with my notions, as is evident in his arguments against experience as a sound foundation for basic statements. His perception aligns with a critical attitude, which Popper views as an essential element of information of a scientific persona. I agree with his comprehension that upholding scientific mechanisms solely based on dogma and opposition of all criticism towards it negates the goal of growth of knowledge. Such a mentality also inhibits scientists and philosophers from conclusively proving or disapproving claims that formulate the highlighted dogmas. I also resonate with Popper's notions that emphasize the testing and criticizing as the essential aspects of determining the vulnerable points of each theory. In essence, criticism in science offers a critical approach that helps refutable facts hold their refutability, and only such events hold merit for scientific progress. Popper also suggests that dogmatism only holds value for providing the opposing opinion by which actual scientists can provide rebuttals. I agree since real scientific success is as a consequence of proving the fallibility of dogma.  
Feyerabend also posits there is merit in criticizing established scientific facts. His perception was that criticizing was an effective means of illuminating the falsities relevant within a scientific worldview. Feyerabend argued against knowledge from experience by providing realistic step-by-step realization of how philosophical theories need no such inclinations. He continues to criticize science as formed through evidence and expertise by highlighting the existence of subliminal knowledge critical to science without underlying philosophies to expound on it. Feyerabend continues to explain that no method used to prove theories is pro-science but rather opportunistic knowledge that uses different tools. I agree that the notion of normal science and upholding dogma only serves to destroy wisdom and impede the growth of the same. 
Kuhn provides another perception that places value on dogma over scientific criticism. In his argument, the status quo offers derivatively good and normal scientific principles, which are the products of merit of earlier scientists. Kuhn continues to highlight that scientists' failure does not disapprove of existing theories, but only discredits the experimenter. In the statement that "Science can solve a puzzle for whose very existence the validity of the paradigm must be assumed," are contradistinctions to Popper's values against induction theory. I challenge Kuhn's favouritism of dogma since he insists that without inbuilt faith and belief in scientific concepts, there would be no motivation to tackle such problems in detail and improve on the already present knowledge. Such a claim is dubious since passion is not a necessity in arguments, but may prove only a useful tool to promote forming a reputation.
4. Did the sheep-farmers in Wynne’s case study have tacit knowledge? Why or why not? 500 words 
Tacit knowledge describes that which is very challenging to pass on to other recipients by standards communication techniques. Such concepts identify aspects that individuals gain through experience, making it challenging to express. The form of knowledge presents foundations that explain the formation of expertise. It also provides variation in the internalization of information by different persons. Analysis of whether a case study makes use of tacit knowledge requires evaluation of the presence of non-conceptual content. 
Brian Wynne presents the sheep farmers in his case study as individuals operating on tacit knowledge. Such context reflects how their practices included various informal judgements, whose processes relied on expertise and experience. One such illustration by Wynne is in dictating the market price for the lambs. The farmers understood that the physical condition was a critical factor in the estimation of the same. Therefore, the directive of the bureaucrats and scientists to hold on to the lambs proved unreasonable. The timing had to be almost perfect since the animals have a high probability of going out of prime condition, which leads to a loss of market value. Wynne also inexplicably states that farmers were flexible and adapted to the unexpected in stipulating the sheep farming expertise. The case study also specifies the same by including the various complex craft judgments necessary in the trade. 
Wynne also ascertains that the sheep farming trade nature is informal, but the process includes traits that mark it as highly refined with expert judgments from the farmers. The explanation of the same also illuminates why the bureaucratic approach proved counterproductive when dealing with the crisis. Scientists led an unsuccessful experiment to rid the ground off radio-cesium by confining the sheep to pens on fields sprayed with bentonite. The same experts also suggested the need for grazing the sheep at the bottom of the fell. The comment brought about outrage from the farmers. The latter group acknowledged that the former had no knowledge of their craft and the animals they so keenly provide advice about. The case study continues to illustrate that the scientists did not know the complexities of their trade by highlighting the decision-making process of gathering the sheep to expound on how the scientists are impractical in their advice. Wynne explains that tacit knowledge also governed most of the practices and relationships by which the sheep farming business through a mutual aid system, which bureaucrats fail to understand because of their overreliance on certainty and control. 
Another example of the tacit knowledge from the sheep farmers shows in the conflict for compensation. The relevant officials suggested the need for documentation and quantification of all expenses as a means to ease the process. Such a statement assumes easy quantification but disregards the various cost implications that are impossible to document and quantify. Additionally, officials could not comprehend or accommodate the farmers' understanding that the compensation should account for the price they would have fetched had the animals been healthy and under regular market currency. Such a statement reflects on the expertise necessary in the sheep-farming trade.
5. Should we increase trust in science? If so, how would we do this? Make explicit reference to the material discussed in the course. 500 words 
Science refers to the quest to pursue and apply knowledge and the understanding of the social and natural worlds through a logical methodology grounded on evidence. There are various scientific methodologies, such as objective observation and measurement of data. Science has a significant contribution to our lives and ought to be trusted.
We should increase our trust in science for myriad reasons. Foremost, scientific knowledge is instrumental in improving the quality of life at various levels. The utilization of scientific knowledge is critical from our routine everyday activities and global issues. For instance, scientific knowledge can be used to determine pollution in our environment. And corrective measures can be suggested to combat pollution. This has been made possible due to scientific knowledge that has enhanced various research activities.
Also, science is crucial in informing the public policy as well as personal decisions regarding different issues – energy, leisure, exploitation, health, and communication, to name a few. Scientific knowledge has expanded the level of innovation and creativity in various sectors. For example, in the agricultural sector, there are applications of advanced technologies and farming methods that ensure higher yields compared to the traditional form of farming and farm tools. These influences trust in science because science has made it possible for people to come up with new interventions to find solutions to problems.
Besides, people’s trust in science is influenced by different factors, such as how we interact with other, expected behaviors, relationships, beliefs, customs, and roles. Science has rapidly transformed activities in the current world. Some of the services that have significantly become changed are education, health services, and knowhow. Contemporarily, education centers have incorporated the use of Information Technology, which is an essential aspect of science. Through the proper utilization of science in the sector of education, research can be done with ease, and students can get to access literacy materials online.
However, the use of science may be rejected by people due to various issues. Some people have refused to use vaccines to be used in vaccinating their children against harmful diseases. Also, some patients still prefer the treatments of unproven therapies over doctors. Among the aforementioned current happenings, the common thread is mistrust in science. And these doubts can undermine the public discourse regarding the well-being of people and the prospect of health. Trust in science can be done by increasing dialogue, ensuring that communities are provided with agencies in science. By integrating communities to get involved in the exploration of science, they develop trustworthiness with the process's activities.
Furthermore, scientists have to come up with ways of resolving misperceptions regarding science that many people uphold. This will help address issues that dissuade people from acknowledging the significance of science. Opinions of individuals concerning science can be better shaped by planning place-based community science discussions, which will provide a meticulous explanation of unsolved misconceptions regarding science. It is crucial to streamline the use of scientific knowledge to become accepted by people living in different parts of the world.
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