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Process and Research Skills

Scientific Method

The scientific method is a method of investigation in which a 

[image: image4.wmf]problem is solved through logical steps.

Science Skills Used in the Scientific Method

· [image: image5.wmf]Data – information gathered through study, observation & experimentation
· [image: image6.wmf]Observe – use one or more of your senses to get information about your surroundings
· Estimate – a guess about a measurement based on prior knowledge (number & unit)

· Measure – describe an amount of any observation using a tool (number & unit)

· [image: image7.wmf][image: image8.wmf]Infer – suggest a possible explanation based only on an observation
· Predict – state what you think might happen in the future
· [image: image9.emf]Classify – group things based on how they are alike

· [image: image10.wmf]Hypothesis – an educated guess
· Theory – a major hypothesis that scientists believe is a fact; example: Evolution

· Law – statements about events that always occur in nature; example: Gravity

Scientific Experimental Design

Once you identify a problem and form a hypothesis, you must develop an experiment to test your hypothesis.  Your experiment should have the following:

· Control group - A part of the experiment that is not being tested and is used for comparison.

· Experimental group – The group in the experiment that is tested by using variable conditions for experimentation

· Variable - Any part of an experiment that can be changed.

· Independent Variable - The part of the experiment that is changed by the scientists or person performing the experiment.

· Dependent Variable - The part of the experiment that is affected by the independent variable.

Example:

	Homer notices that his shower is covered in a strange green slime. His friend tells him that coconut juice will destroy the green slime. Homer decides to test this by spraying half of the shower with coconut juice. He sprays the other half of the shower with water. After 3 days of "treatment" there is no change in the appearance of the green slime on either side of the shower.
	Control Group: Slime treated with water
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Experimental Group: Slime treated with coconut juice

Independent Variable: Coconut juice

Dependent Variable: Presence (or absence) of green slime after treatment

Homer’s Conclusion: Coconut juice does not destroy the green slime


Collecting Data

Data is the information collected in a scientific experiment.  Data can be qualitative (collected through observation) or quantitative (measurements with numbers and units).  

Qualitative measurements include things like texture, taste, color, shape, and odor (smell)

Quantitative measurements include things like length, width, height, and mass
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Organizing Data 

Most data is best organized in graphs.  Graphs are pictures made from data.  

There are 3 types of graphs:

1. [image: image13.jpg]


Circle (pie) Graphs: show how a part of something relates to the whole; 


they are used to show fractions, percentages, or parts.
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   Bar Graphs (histograms): used to show and compare data in separate 



   categories

3.    Line Graphs: used to compare change over time or 

 

   to display data; allow scientists to see patterns 
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   and/or trends.

Every graph must have the following:

· Title: tells what the graph is about

· Labels: tell what the parts of the graph represent (on the x and y axes)

· X axis – horizontal axis (---)

· Y axis – vertical axis ( l )

Metric System

· Mass – amount of matter in an object

· Gram – base unit of mass in the metric system

· Length – distance from one point to another

· Meter – base unit of length in the metric system

· Volume – amount of space an object occupies (takes up)

· Liter – base unit of volume in the metric system

Converting units – use the sliding decimal method:
k
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large to small







small to large

move decimal right






move decimal left

Lab Safety

1. Before beginning an experiment, read all directions.

2. Report all accidents, spills, and broken glass immediately.

3. Wear goggles at all times!!

Using Your Book


You must know the different parts of your book and how to use them.  This is important!!

· Table of Contents – This is a listing of chapters and topics.  It is located at the front of the book

      and provides an overview of the content and organization of a book.

· Glossary – This is an alphabetical list of words with their definitions.  It is located at the end of  the book.

· Index – This is an alphabetical list of topics in a book with page numbers.  The index contains every topic listed in a book and tells you which pages discuss the topic.  It is usually located after the glossary, at the end of the book.

You may also use the Internet to find science information.  However, anyone can publish information on the Internet, so not everything on the Internet is accurate and/or credible.

Biology

Life Sciences and Biology as the Basis of Life

· Biology – the study of life

· Zoology – the study of animal life

· Botany – the study of plant life

· Genetics – the study of heredity (how things are passed on from generation to generation)

· Ecology – the study of how organisms interact with each other and their environment 

Ecology

· Food chain – flow of energy and materials in which the lowest organisms (always plants) become food for the next order of organisms.
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· Food Web – the interconnecting food chains in an ecosystem
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· Habitat – the home of an organism

· Niche – the ‘job’ of an organism; the role it plays in the community.

· Succession – a series of changes in a community

Abiotic Factors – nonliving – ex. light

Biotic Factors – living – ex. predator

Organization of living things

Population – same species and in same area

Species – reproduce and produce fertile offspring

Community – different species in the same area

Ecosystem – living organisms interacting with their environment (living and nonliving)

Biomes – large land area with similar plants and climates

Biosphere – all the life-supporting environments on earth

The Cell

· The cell is the basic unit of structure, function, and development of all living things.

· There are 2 basic types of cells:

1. Eukaryotic cells – these cells have a true nucleus and organelles.  All plants and animals are eukaryotes.
2. Prokaryotic cells – these cells do not have a true nucleus or organelles.  Examples of prokaryotes are bacteria.  
· There are 2 types of eukaryotic cells: plant cells 


and animal cells.  Plant cells and animal cells 


are very similar, except that plant cells contain 


chlorophyll, chloroplasts, and a cell wall. 


Animal cells do not have these three organelles.   

· Cells have many organelles with different structures 

      
and functions.  Some important organelles are 

      
listed below:  


     Ribosome—make proteins


     Endoplasmic Reticulum—transports proteins


     Golgi Body—transports proteins


     Cytoplasm—jelly-like filling


     Nucleus—contains genetic material


     Mitochondria—provides energy for the cell

The Cell Theory

1. All organisms are composed of one or more cells.

2. The cell is the basic unit of structure and function in organisms.

3. All cells are produced from other cells.

Transport in the Cell

*Cell (plasma) membrane – two layers of phospholipids forming a semi-permeable barrier around the cell


Has proteins throughout the membrane to help bring in particles

· Many materials are transported into and out of the cell so that the cell can maintain homeostasis.  Homeostasis is the maintenance of constant internal conditions.  

· Molecules are transported across the plasma membrane of the cell in many different ways.  The plasma membrane is the selectively permeable boundary that separates the cytoplasm of the cell from the external environment.

Transport in the Cell (cont.)

· Types of transport:

1. Passive transport:  movement of substances into and out of the cell without energy

· Diffusion: substances move from high concentration to low concentration (ex. perfume diffuses across a room)

· Osmosis: diffusion of water through a selectively permeable membrane

· Facilitated diffusion: transport of molecules into cells with the help of proteins

2. Active transport: movement of substances through a membrane with energy (ATP); substances move from low concentration to high concentration; not spontaneous


Cell Reproduction: Mitosis and Meiosis

Mitosis:  Creates 2 identical diploid cells 



(called daughter cells)


Interphase—cell gets ready for replication.


Prophase—nucleus opens and genetic 



material comes out and becomes 



chromatids.


Metaphase—chromatids line up in the 



middle of the cell.


Anaphase—chromatids split and move 



towards opposite ends of the cell.


Telephase—nuclear membrane forms 



around each set of chromatids.

Meiosis: Division of sex cells (gametes), producing 4 haploid cells

Takes genetic material and splits it in half, allowing 2 half sets of chromosomes from 2 different parents to connect and form a baby. – ½ the DNA is produced


DNA and Genetics

· DNA – deoxyribonucleic acid; double stranded molecule that carries the 


genetic code; in the form of a double helix (twisted)

*Purpose of DNA – to store information on how to make proteins



Nucleic acids join with each other in DNA.  A(>T and G (>C

· RNA – ribonucleic acid; single stranded molecule involved 


in the manufacture of proteins

· Replication – the process of making an exact copy of a DNA molecule

· Transcription – the process of making RNA from DNA – mRNA copies the DNA message that
                                   is in the nucleus and carries the message to the ribosomes

· Translation – the process of making a protein from RNA  (which leads to eye color, hair, etc.)-translates into amino acids (protein “language”)

· Genotype – genetic information; the set of alleles for a trait (ex BB, Bb, or bb)

· Phenotype – physical characteristics (ex brown hair, blue eyes)

· Dominant – traits that express themselves (the ‘boss’)

· Recessive – traits that are hidden in the presence of a dominant trait


Reproduction

· Asexual Reproduction – occurs when a n
· New organism comes from one parent; an exact genetic copy of the parent is created; examples are budding, binary fission, spore formation

· Sexual Reproduction – occurs when a new organism is created from the union of a sperm and an egg from 2 different parents; 
                     offspring is genetically different from parents

Biochemistry

· Nutrition – the study of nutrients (materials needed by the body to live and grow) and how the body uses them

· Proteins – nutrients made of amino acids and used by the cell for growth and repair

· Carbohydrates – nutrients that contain carbon (C), hydrogen (H), and oxygen (O); they are the primary source of energy for our bodies

· Lipids – compounds made of fatty acids and glycerol; they store energy efficiently

· Enzymes – proteins that allow (help) chemical reactions to take place

· Photosynthesis – the process in which a plant makes food from water and carbon dioxide, using energy from the sun; occurs in the chloroplasts of plant cells; the equation for photosynthesis is:



6CO2 + 6H2O + sunlight energy ( C6H12O6 + 6O2

· Respiration  - the process in which sugar and oxygen come together in a cell and yield water, carbon dioxide, and energy; occurs in the mitochondria of all cells (plant cells and animal cells):



C6H12O6 + 6O2 ( 6CO2 + 6H2O + energy (ATP)


What affects the rate of the reaction?



Amount of carbon dioxide, water, sun, enzymes, chlorophyll, temp

Comparison of Cellular Respiration and Photosynthesis Table

	
	Respiration
	Photosynthesis

	Reaction Type
	Exothermic  (exergonic)
	Endothermic  (endergonic)

	Energy Source
	Glucose
	Light

	Form of Energy produced
	ATP
	Glucose

	Reactants
	O2, glucose
	CO2, H2O, energy

	Products
	CO2
	O2


Glucose – stable molecule that stores energy

ATP – unstable molecule which release useable energy

ATP – all living things must make ATP through the process of respiration

Law of Conservation of Energy – converted from one form to another – neither created nor destroyed

Law of Conservation of Mass – matter is neither created nor destroyed
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