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Segment 1: 

Introduction: In the first segment of the show, we would like to take the time to speak a bit about science. Since the beginning of the beginning of the year 2007, we have been hosting this show “siens ak proge” on WMBR radio. We thought it would be worth taking the time for this last show of the year 2007, to speak a bit more about science, what it is, to discuss its importance to the community and the world in general. 

So, today we have on studio, Dr. Pierre-Richard Cornely and in a few minutes we will call on his experience and expertise about science and scientific research to help our audience better understand what science is and how it can be used to benefit our community and the society at large.

Word From Brutus

Break 

Segment 2: Word From Brutus - Intro to Dr. Cornely

Q1: we have heard many definitions being used to describe science over the years, but today we would like to get to the bottom of these definitions in order to explain the basic endeavors of science to our audience in very simple terms. What is science?

Answer: When we speak of Science we are usually referring to the following:

· A system that allows us to develop theories (explanations) from what we observe in the world around us

· To develop these theories, we collect data from specific phenomena of interest from the environment and we use the collected data together with a set of rules commonly referred to as “the scientific method” in order to interpret the data

· The theories once developed can be used to improve the state of current scientific knowledge about these phenomena. The theories can also be used to improve human life and the living conditions on planet Earth. 

· Becausescientific theories can be so useful to human kind, there must be a way to verify their accuracy

· In oder to verify these theories in a formal way, scientist usually develop a body of knowledge, that can support these theories through a process commonly referred to as scientific research.
· Scientific research is a process used by scientists that allows to incorporate the philosophies of naturalism and mechanism and  that makes general use of human reasoning to accomplish its goals. 

· The fields of science that used scientific research are commonly classified along two major lines:

· The Natural sciences, which study natural phenomena (including biological life)

· and the Social sciences, which study human behavior and societies. 

Word From Brutus

Break 

Segment 3: Word from Brutus 

Q1: You have used a lot of terms in your answer to the first question such as: Scientific Method, Natural sciences and Social sciences. We would like to explore more of these ideas. To begin with this exploration, can you explain to our audience what the scientific method is?

Answer: The Scientific method is a body of techniques and rules that scientists use in order to accomplish the following purposes:

· Investigate phenomena (i.e features and properties of matter, energy or space-time) from observing the surroundings

· Acquire new knowledge from these observations, or correct and/or integrate previously acquired knowledge into a body of validated and accepted scientific research.
The Scientific Method is based on gathering observable, empirical and measureable evidence

· observable (an observable is a property of the system state that can be determined by some sequence of physical operations), 

· empirical (or empirically based, that is, dependent on evidence or consequences that are observable by the senses. Empirical data is data that is produced by experiment or observation) 

· and measurable evidence (anything that is used to determine or demonstrate the truth of an assertion) subject to specific principles of reasoning (is the mental process of looking for conclusions, actions or feelings).

The Scientific Method consists of the following steps:

· The Collection of data through observation and experimentation,

· The Formulation of hypotheses based on thecollected data
· Testing the hypotheses for accuracy and consistency with the observed data
Several other fields contain procedures that allow them to also formulate hypotheses about observed data, but there are some identifiable features that distinguish scientific inquiry from other methodologies of knowledge. 

Some of these identifyable features are the following:

· Scientific researchers usually propose hypotheses as  means of explanations of phenomena, and they follow through by designing (coming up with the steps) the required experimental studies to test these hypotheses. 

· The steps used in the studies must be repeatable in order to dependably predict future results. 

· Theories are developed from these studies which can be used to bind many hypotheses together in a coherent structure. These theories may in turn help form new hypotheses or place groups of hypotheses into context.

· The process used in the studies must be objective in order to reduce a biased interpretation of the results. 

· Scientists must be able to document, and archive the process they used in their studoes  in order to creates means to easily and openly share all data, resuyts and methodology with their peers. 
· This open sharing of information allows the body of knowledge being developed to be made readily available to the scirntific community for careful scrutiny by other scientists, thereby providing  other researchers with an opportunity to verify the results.
Word From Brutus: promo for HSS

Break 

Segment 4: Word from Brutus 

Q1: In your answer to the first question, you also used terms such as: Natural sciences and Social sciences. Can you explain to the audience the differences between these areas of science and where they fit within the context of the Scientific Method?

Answer: In general, the term Natural Science is used to refer to a rational approach to the study of the universe. This is possible because the universe is known to obey rules or laws of natural origin. 

· The term natural science is also used to distinguish 

· fields that use the scientific method to study nature 

· from fields such as the social sciences, which use the scientific method to study human behavior and society 

· and the formal sciences, such as mathematics and logic, which use a different methodology.

Natural Science covers several disciplines such as:

· Astronomy: This discipline is the science of celestial objects and phenomena that originate outside the Earth's atmosphere. 

· Biology: This field encompasses a set of disciplines that examines phenomena related to living organisms. 

· Chemistry: Constituting the scientific study of matter at the atomic and molecular scale, chemistry deals primarily with collections of atoms, such as gases, molecules, crystals, and metals. 
· and Cross disciplines such as: Earth science (also known as geoscience, the geosciences or the Earth Sciences), is an all-embracing term for the sciences related to the planet Earth, including geology, geophysics, hydrology, meteorology, physical geography, oceanography, and soil science.
The Social Sciences are a group of academic disciplines that study human aspects of the world. The social sciences tend to emphasize the use of the Scientific Method in the study of humanity (which makes them different from the Arts and Humanities), including quantitative and qualitative methods. The Social Sciences cover several disciplines: Anthropology, Economics, Education, Geography, History, Law, Linguistics, Political Science and Psychology
The Formal Science is an academic study that is predominantly concerned with abstract formal systems. This includes the following areas:

· Logic

· Mathematics
· and the theoretical branches of Computer Science, Information Theory, and Statistics.
Word From Brutus

Break 

Segment 5: Word from Brutus 

Q3: Now that you have clarified for our audience what the scientific method is and where the natural and social sciences fit in it, I am still puzzled by the manner in which this method can be used to do research. Can you provide the audience with a little bit more explanation about scientific research and how the scientific method is used in order to do scientific research?

Answer: Research is a human activity based on intellectual investigation and aimed at discovering, interpreting, and revising human knowledge on different aspects of the world. Research can use the scientific method, but need not do so.
· Scientific research relies on the application of the Scientific Method,  in order to harness human curiosity about the environment and nature. 

· Scientific research provides scientific information and theories for the explanation of the nature and the properties of humans. 

· Scientific research also looks into the possibilyt for applying the theories developed using scientific method to practical applications that can improve human life. 

· Scientific research is funded by public authorities, by charitable organisations and by private groups, including many companies.

Generally, Scientific research is understood to follow a certain structural process. Though the steps used may vary depending on the subject matter and the researcher, the following steps are usually part of most formal research, both basic and applied:
1. Clearly define the question to be investigated

2. Gather information and resources (obervations)

3. Form Hypothesis

4. Perform experiement and collect data

5. Analyze the data

6. Interpret data and draw conclusions that serve as a starting point for new hypothesis

7. Publish results

8. Retest (frequently doen by other scientists)

· Generally an hypothesis is used to make predictions

· These predictions are subsequently tested by observing the outcome(s) of an experiment. 

· If the outcome is inconsistent with the hypothesis, then the hypothesis is rejected. 

· However, if the outcome is consistent with the hypothesis, the experiment is said to support the hypothesis. 

· This careful language is used because researchers recognize that alternative hypotheses may also be consistent with the observations. 

Break 

Word From Brutus: Next time, we can look at some examples of how scientific method and research are used to improve human knowledge. We can also discuss how this improvement in human knowledge can be beneficial to improving technology. 

Break/END
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