Introduction to Human Biology- Lecture Outline
Text reading:  Goodenough, Chapter 1

Vocabulary

Biology 
life 
levels of organization 

stimulus
emergent properties biosphere 
ecosystem 
community
population
tissue

cell 

DNA 

domains of life (bacteria archaea eukarya)
kingdoms of eukarya (protist fungi animal plant)

evolution


natural selection/artificial selection 
scientific method 
discovery science 
hypothesis testing 
hypothesis 
control positive/negative control 
control group

dependent/independent/controlled variable
placebo 


sample size

statistical analysis
Outline

Introduction- definition 

Biology's relevance and potential
Life vs. Nonlife

Scope/major themes of biology

Process of scientific advancement- the scientific method

Introduction- definition

Biology is the study of life

Subdisciplines of biology 
Human Biology is the study of biology from a human perspective

Biology is transforming our way of life

Biology’s relevance & potential

Knowing Biology is a good way to find a good job

Knowing Biology is a good way to help out

Knowing Biology is a good way to enrich and protect your life

Biology raises profound questions about right and wrong

Your informed beliefs about these questions are just as important as (and no more important than) the beliefs of others

Life vs. Nonlife
Attributes shared by all living things

1. -Comprised of four key macromolecules- nucleic acids, carbohydrates, lipids, and proteins

2. -Cellular structure

3. -Growth and reproduction

4. -Intake and use of energy and materials
5. -Response to internal and environmental stimuli
6. -Homeostasis

7. -Evolution and adaptation

Therefore, common ancestry

Scope/Major themes of Biology
The unifying theme of biology is evolution

Evolution is the change in individuals, species, and environments over time

The mechanism of evolution, first described in ~1850 by Charles Darwin, is natural selection

Classification, a major objective of biologists, seeks to group living things based on relatedness

Natural selection, along with mutation, is the mechanism by which living things evolve

DNA is the code of life

Cells are the basic units of all life

Nutrient cycling in overlapping ecosystems connect all living things on earth

Levels of organization-  Human bodies, like all living things, are constructed according to a hierarchy of levels of organization, and new and unexpected properties emerge at each new level. Biologists in various subdisciplines study all levels:
1. Atom



2. molecule

3. organelle

4. cell

5. tissues
6. organs
7. organ systems

8. organisms

9. populations

10. communities

11. ecosystems

12. biosphere

The scientific method

Though scientists in all disciplines follow similar procedures to gain knowledge, there is no “written in stone” scientific method


Steps common to scientific investigation

-Observation of phenomena, and the questions which arise from those observations, are the primary force which drives scientific inquiry

-Hypotheses, educated guesses about the behavior of phenomena, must be testable and falsifiable in order to be scientifically sound and relevant
-Predictions are made about the hypotheses, as tested by an experiment
-Hypotheses are tested by experiments, which are carefully designed, planned, and executed

-Elements of sound experimental design include control groups, dependent and independent variables, controlled variables, sample size considerations, and usually a means of statistical analysis by which to draw impartial conclusions

-When conclusions are drawn, and scientific questions are answered, new questions invariably arise, such that scientific inquiry is a continual, endless process

-When conclusions falsify hypotheses, the hypothesis must be either revised or discarded

-When conclusions support hypotheses, new predictions are made concerning it, to potentially strengthen the importance of the hypothesis

-Hypotheses are very difficult to prove outright- they are rejected, or an experiment fails to reject the hypothesis

Inductive and deductive reasoning are two primary paths in which the scientific method is followed

Inductive reasoning flows from Specific ( general:  after many consistent specific observations, a general conclusion is drawn about their cause
Deductive reasoning flows from General ( specific:  Experiments are designed based on “If/then” logic-  IF the hypothesis is true, THEN these results should be obtained when the experiment is run
Clinical trials
Basic science vs. clinical research differ in the questions they ask and the way their experiments are conducted
Clinical trials are used to test the efficacy and safety of drugs

Clinical trial participants give informed consent to participate

In clinical trials, the control group is usually given a placebo

Epidemiological studies look at statistics involving large populations
The Scientific Method, Applied in the Real World
The scientific method can be applied to non-scientific questions, such as consumer science,  product testing, and many other applications

Scientists, like all people, suffer from a fondness for their own ideas, which can lead to confirmation bias when taking experimental data

In double-blind experiments, the person conducting the experiment is unaware which group is receiving the experimental treatment, and which is receiving the control, helping to eliminate confirmation bias

Critical analysis of scientific claims, made by peers and by the public, is an essential check on the scientific method

Ethical considerations cannot be ignored in science, especially in biology
The scientific method has transformed life on earth, and our view of the world

