	-Ages of Sand
	-The keynote made by Douglas Adams to a room full of scientists. This speech is significant because he integrates science into common language, while giving a new history to scientific thought. There are 4 ages. Named it “sand” because under pressure (heating up) it forms glass. 1) Telescope (a bunch of glass lenses placed together which lets you see beyond the earth. It showed the scientists that the earth is not at the centre of the universe (awareness of our position in the universe).) 2) Microscope (glass lenses that let scientists see drops of water. They found that there were microscopic life. How did they get there? There was no answer in the bible.) 3) Computer chip  (silica switch that let scientists make calculations in seconds. Either charged and made of 1s or uncharged and made of 0s) 4) Fibre optics (glass fibre cable that allowed scientists to share data at super fast speeds with little harm to the file. It let scientists collaborate much faster)

	-Al-Dinawri
	-Islamic plant and evolutionist. He made a catalogue about plants and all of their medicinal characteristics, life cycle, and biology. He continued from Theophrastus and added 600 new plants which the Greeks didn’t classify. 

	-Alhazen
	-Created the scientific method, he made 7 universal steps on how to do science. These include: make observations, state a problem, make a hypothesis, test using experiments, analyse data recorded, interpret the data and come up with a conclusion, publish your findings.


	-Al-Jahiz
	-Islamic evolutionist and natural selectionist.  Wrote poems about creating new species. Which was unheard of at the time

	-Aristotle
	-Classified the living world (unlike Hippocrates who classified the plant world). Considered a big deal because nobody had attempted to do that before believed that both inanimate objects and living organisms had fixed characteristics (man, 4 legged animals, ovipara, malacia, malacostraca, entoma, (jellyfish and sponges on the side) then plants on the bottom). Created the Scala Naturae: the great chain of being. No one would change his work for 1600 years.


	-Artificial Taxonomy
	-Artificial in the sense that it’s NOT based on biology but instead on their own organization method. Morphology. Ex. Descending order of complexity in Scala Naturae

	-Avicenna
	-Islamic philosopher who wrote book on medicine, and adds the indian and muslim medicine to the book that Hippocrates had (Hippocratic Corpus). 

	-Binomen / Binomial nomenclature
	-Latin name of a species (Genus then species)/The system of naming species by binomen names in linnaeu system

	-Biogeography
	-The study of distributions of plants and animals.  This study emerged from global explorations in the 15th-17th centuries.  It raised puzzling questions: Was there a limit to the number of species created by God?  Where do they fit in the Scala Naturae?  Why do some species have limited geographical distributions, whereas others were widespread?

	-Chronological Prediction

	-prediction based on the time and the order of the past events. General public predictions such as predicting weather based on a website; using horoscopes

	-Classification
	-the action or process of classifying something according to shared qualities or characteristics

	-Control
	-ABSOLUTELY IMPORTANT for any experiment. Used to control variables to see how the experiment will react under slightly different circumstances

	-Cuvier (Georges)
	A French Zoologist, who realized that the layers of fossils he found represented organisms that lived at sequential times in the past.  By studying the bones he found embedded in the stone, he laid out the makeup of the entire organism.  From this, he coined the term of extinction.  Also proposed catastrophic theory:  sudden, violent, unusual events that were sometimes worldwide in scope.  

Ex.  Cuvier reasoned that each layer of fossils represented the remains of organisms that had died in a local catastrophe such as a flood.  Somewhat different species then recolonized the area, and when another catastrophe struck, they became a different set of fossils in a higher level.

	-Deduction
	From general to specific: All insects have wings and this animal is an insect.  Therefore this animal has wings.

	-Empirical Observation
	Knowledge acquired by means of the senses, specifically by observation and repeated experimentation.

	-Essentialism
	A belief that things have a set of characteristics that make them what they are.  There's a certain essence in each animal that is passed down generationally. 

	-Extinction
	(of a species, family, or other larger group) having no living members. Product of change.

	-Fact
	No science will ever say something is a fact due to the fact of the statement can always be challenged.  A fact has to have 100% certainty.

	-Folk Taxonomy
	Unwritten record of the world.  Aka. word of mouth used as a means of knowledge dissemination 

	-Great Chain of Being 
	Scala Naturae: The great chain of being is a strict, religious hierarchical structure of all matter and life, believed to have been decreed by God. A concept derived from Plato, Aristotle, Plotinus, and Proclus. Further developed during the Middle Ages.

	-Harvey (William)
	-Studied physiology and metabolism, best known for figuring out how the heart pumps the blood (ventricles and the oracles are in opposition to send blood to body etc). First person to study human biology

	-Hierarchical System
	A form of control system in which a set of rules and attributes are arranged in a hierarchical tree.

	-Hippocrates
	Considered to be the father of medicine.  Famously known for the Hippocratic corpus: a collection of works that compile knowledge about diseases.  This is significant in history as it legitimized the science of human bio by collecting knowledge in an accessible medium

	-Historical narrative
	The practice of writing history in a story-based form. It can be divided into two sub genres: the traditional narrative and the modern narrative 

	-Hypothesis
	The best guess or proposed statement that is made without much evidence to prove it.  This is known as the starting point for all experiments, as it requires further investigation to be proven as a theory and/or law.

	-Ibn al-Baitar
	An Islamic pharmacologist whose main contribution was to systematically record the additions made by Islamic physicians in the Middle Ages, which added between 300 and 400 types of medicine to the one thousand previously known since antiquity.  Also recommended doses of medicine

	-Induction
	From specific to general: this animal is an insect and it has wings therefore all insects have wings (many multiple observations)

	-Industrial Melanism
	The darkening of living things through pollution  and industrial soot. Example: The peppered moth experiment how man-made contamination of the trees evolved the peppered moth through natural selection.

	-Lamarck (Jean-Baptiste)
	Was the first to suggest the theory of evolution through transmutation of species (Transmutation of SPECIES slow and gradual change) Every organism sprung from one and got more complex over the years. Aka change of a species

ie) fossil evidence shows that ancestor giraffes used to have smaller necks but competition for food grew and using the top leaves made it easier to eat and it was transferred to the next generations


	-Law
	A scientific statement that applies to all parts of the universe while being under the same conditions

	-Leclerc (George-Louis - Buffon)
	-Wrote a series of books about different organisms. ex) cat’s are different depending on where you find them in the world. This questions the variations of existance

	-Linnaean Taxonomy
	A scheme of classification which organizes organisms based on relatable characteristics.  The main eight taxa used in this scheme are: domain, kingdom, phylum, class, order, family, genus, and species. Used mechanical taxonomy to classify the organisms

	-Linnaeus (Carolus)
	Systema Natura: Tries to figure out a way to organize massive descriptions of organisms through commonalities. Challenged the Scala Naturae 

	-Logical Prediction
	Used in the scientific method. It is a logical construct of what a scientist is putting together

	-Mechanical Taxonomy
	Organization not based on sound biology. What Linnaeus used while organizing the living world

ie) Linnaeus based his organization on commonalities in stories

	-Middle (Medieval) Ages
	-The time when Rome collapsed on itself and science shifted over to the islamic world, then rome rebuilt but got hit with the plague and went into isolation, rebuilt once again and stole the science back.

	-Natural Science
	Is NOT UNIVERSAL. Based on narrative science (story not experiment) Asks what the ultimate cause.

In the example of the giraffes, natural scientists agree with both theories; the long neck is for food and sexual competition

	-Null Hypothesis 
	-There is no difference in the hypothesis if you change a variable, any difference is because of sampling or experimental error 

	-Organicists
	Thoughts on what living things are: physical and chemical laws apply and the vital force has been replaced by the gene program and the importance of emergence.  Ex. starling flock superorganism. (1930s)

	-Physical Science
	The universal study of inanimate objects based on empirical observations.  One single theory is selected or else controversy occurs until the decision is made.  A single falsification is usually enough to abandon the entire theory.

	-Physicalists
	Thoughts on what living things are: with the exception of humans, all living things are machines (17th century)

	-Primary Reference
	Did the work and got the information through experiment

	-Proximate Cause
	The cause where there is an immediate reaction ( it’s a specific and effective cause for something) 

ie) pesticides and bugs. Over the years bugs have developed an immune system that allows them to resist the pesticides as they increase

	-Sampling Error
	The average of measurements taken. The more measurements you note, it will surround itself around the actual populations

	-Scala Naturae
	It is a model that used to organize life from simple to complex`

	-Secondary Reference
	An individual on their own accord or asked by a publisher to review something in your field due to your knowledge on the subject.


	-Taxon (Taxa)
	A group of organisms of any taxonomic rank
(eg. family or species or genus or ...)

	-Taxonomy
	the branch of science concerned with classification, especially of organisms

	-Tertiary Reference
	Will make statement or facts without referencing every fact. Ex: wikipedia, textbook

	-Theory
	Theory is a hypothesis which has been proven with repeated testings and it can be disproven

	-Ultimate Cause
	The real reason of a behaviour, for example a zebra runs to save his life

	-Van Leeuwenhoek
	Considered the father of microbiology.  Also the creator of the first microscope.

	-Vitalists
	Thoughts on what living things are: physical and chemical laws apply but living things have a vital force (essence)




