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Augustana College 
 

BIOL 180, BIOL120, BIOL 233, BIOL 150, BIOL 225, BIOL 250, BIOL 336, BIOL 342 
BIOL 344, BIOL 352, BIOL 346, BIOL 348, BIOL 350, BIOL 358 

History and Natural Science - all courses: 
 
 
Concepts addressed: 
 
History and Natural Science:  Nature of Scientific Knowledge, Scientific methods; processes 
involved in scientific inquiry, process skills, fats, concepts, models, commonly shared scientific 
ideals, history and philosophy; and contributions made by historical figures and landmark events 
in the field of biology  
 
 
Nature of Scientific Knowledge:  
 
Science is the study of nature and nature's response to various stimuli.  
Scientists use reasoning when examining the world of nature. Deductive reasoning is the process 
of using general principles to explain individual observations. Inductive reasoning is the process 
of using specific observations to formulate general principles. Scientific investigations involve 
using observations to formulate hypotheses. Hypotheses are possible explanations of these 
observations that can be used in forming predictions that can be tested experimentally. Some 
hypotheses are rejected based on experimentation, while others are tentatively accepted. 
Scientific investigations use a series of six stages, called the scientific process, to study a 
scientific question. These stages are observations, forming hypotheses, making predictions, 
testing, establishing controls, and drawing conclusions.  
 
Hypotheses that hold up to testing over time are sometimes combined into statements called 
theories. Theories carry a higher degree of certainty, although no theory in science is absolute.  
The process of science was once viewed as a series of "either/or" predictions that were tested 
experimentally. This process, referred to as the "scientific method", did not take into account the 
importance of insight and imagination that are necessary to good scientific investigations.  
 
The nature of scientific knowledge/process/inquiry is implicitly modeled in the introductory 
level courses where students learn how to set up a hypothesis and subsequently design and 
implement a mini research project using the scientific process. This requires that students are 
exposed to, and must implement, scientific process skills (identifying and controlling variables, 
formulating and testing hypotheses, interpreting data, defining operationally, experimenting, 
constructing models). Upper level courses continue this exposure through independent research 
projects, either wet or dry, which are original studies requiring data collection, interpretation and 
statistical analysis (when appropriate), and presentation in both oral and written scientific style. 
BIOL 358 also requires a power point presentation emulating a scientific meeting presentation.  
 
A field experience in BIOL 348 - Natural History of the Black Hills and Badlands epitomizes all scientific 
process skills and the scientific process.  
 
A major component of BIOL 350 is a project at Lake Okoboji where students employ the scientific 
process in a collaborative research project. The focus is on field study of a variety of aquatic 
habitats.  
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History of Science:  
 
Science and the natural world have always existed, although it is mainly in the last few hundred years 
that people have attempted to codify and organize their knowledge. Early attempts to explain the way 
the world works were often based on superstition, magic, oversimplifying, or lack of observation - 
like the medieval idea that the body was composed of four "humors" (blood, phlegm, black bile, and 
yellow bile). Science has become such an important part of most civilizations that most of us cannot 
imagine our world without it. Science has been practiced by nearly everyone and is in itself as old as 
human history. It is thought that even the most ancient societies had some forms of science, and 
science is found in writings as far back as the ancient civilizations of the Sumerians, the Egyptians, 
the Chinese, and the Greeks. Early humankind, through trial and error, developed the ability to make 
fire, to do metal working, to use the wheel, and to practice agriculture - all major scientific 
advancements. Many scientific advances were made during the Industrial Revolution, which first 
began in England in the early 1700's and spread throughout the "industrialized world" during the 
1800's. Since then, more and more nations have adopted the advances of modern science, and it has 
spread around the world, improving the average life span and standard of living. In a world 
increasingly connected by technological invention, science has a negative side - mostly in relation to 
the danger of nuclear and biological weapons, and of degradation of the environment through 
pollution and overpopulation.  
 
The history and philosophy of science is addressed throughout the biology sequence beginning in 
BIO 120 when students examine the evolutionary thinking pre-Darwin and follow Darwin's thinking 
process as he developed his thesis in light of the prevailing thinking of the time, including the 
contributions of Lyell, Hutton, and Malthus in the shaping of his ideas. Darwin's subsequent treatise - 
On the Origin of Species - is considered along with Alfred Russell Wallace.  
 
The historical background of Gregor Mendel and how Mendelian Genetics contributed to our current 
knowledge of genetics is considered along with how Watson and Crick contributed to our current 
understanding of DNA. 
 
The history of environmental problems and how our relationship with nature has changed over time, 
and the history AND philosophy behind environmental problems.  
 
BIOL 150 discusses the history of the early anatomists and the philosophy of their work, from that of 
no dissection to the use of human cadavers. Historical figures and landmark events in anatomy are 
compared to what is known today.  

William Harvey (1600's) and his discovery of capillaries, and his treatise on circulation 
before the advent of the microscope.  

 
BIOL 225 discusses the history of, and landmark events in, developing an understanding of how 
hormones and endocrine glands function. The scientific methodology of the past is compared to the 
present process - some of which is repeated in lab experiments.  
 

Aristotle's treatise on the removal of the male testes 
Berthold's chicken glands experiments of 1860's (removal and replacement) 
Sir Charles Sherrington's late nineteenth century experiments and treatise on the nerve 
synapse and neurotransmitters  
Margaret Sanger's work on the identification of female hormones for the purpose of 
producing a birth control pill (1960's)  
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BIOL 250 and 344 (in more detail), both look at landmark events in establishing DNA as the genetic 
material.  

Transforming streptococcus  
 

BIOL 336 looks at primary literature of what ornithologists have done in the past and their major 
contributions to the field of ornithology in general.  

David Lack and his Optimal Foraging Theory  
 

BIOL 346 emphasizes historical figures and landmark investigations as a means of studying the 
development of modern concepts. Modern studies are compared/related to historical findings for 
illumination purposes.  

Ethel Browne Harvey and Induction in Hydra, and Hans Speemann's CNS Induction and the 
"Speemann Organizer", and the Nievwkoup Center, all of which eventually led to the concept 
of gene products that communicate a message to cause specific cell differentiations.  
 

BIOL 348 uses historical figures and landmark events to build bridges between science and 
applications to the betterment of society.  

Rachel Carson and Silent Spring  
 
BIOL 352 uses the history and philosophy of landmark events to lead to an understanding of the 
mechanisms of photosynthesis and how our ides have changed about how we think about plants.  

Aldo Leopold and Sand County Almanac  


