Section 1-1:  What is Science?

The Goal of Science

· To investigate and understand the natural world

· To explain the events in the natural world

· To use those explanations to make useful predictions

Science – An organized way of using evidence to learn about the natural world

Observation – the process of gathering information about events or processes in a careful, orderly way (using the senses)

Data – information gathered from observations

· Quantitative data – involves numbers

· Qualitative data – involves descriptions

Inference – a logical interpretation based on prior knowledge or experience

Hypothesis – a proposed scientific explanation for a set of observation

Assignment:

1-1 Section Assessment # 1-6, page 7

1-1 Review Worksheet, p. 5

Section 1-2:  How Scientists Work.
Scientific Method

1. Stating the problem

2. Forming a hypothesis

3. Setting up a controlled experiment

4. Recording and analyzing results

5. Drawing a conclusion

The Controlled Experiment

· Only one variable is changed (experimental group) and all others are controlled or unchanged (control group)

· Variables

· Manipulated variable (independent variable) – one that is deliberately changed

· Responding variable (dependent variable) – variable that is observed and changes in response to the manipulated variable

Example: Francis Redi’s Experiment on Spontaneous Generation (1668)

· Spontaneous Generation – life arising from nonliving matter (maggots forming on rotting food)

1. Stating the problem:  How do living things come into being?

2. Forming a hypothesis:  Flies produce maggots.

· Redi observed flies on rotting meat a few days before maggots

3. Setting up a controlled experiment:

· prediction – keeping flies away from meat would eliminate maggots

· Redi used 2 sets of jars filled with meat

Control Group – set of jars left uncovered

Experimental Group – set of jars covered in gauze

All variables were controlled/kept the same – jars, type of meat, temperature, time, etc.

Manipulated variable – gauze covering that keeps flies away from meat

Responding variable – whether maggots appear

4. Recording and Analyzing Results: data showed that maggots collected on the meat in the control jars, one appeared in the covered jars

5. Conclusion: Maggots were produced by flies. 

Publishing and Repeating Investigations

· Needham’s and Spallanzani’s Tests of Redi’s findings using gravy 1700’s (p. 11)

· Needham’s experiment refuted Redi’s

· Spallanzani’s controlled experiment supported Redi’s

· Louis Pasteur’s Test of Spontaneous Generation – 1864

· Repeated the experiment but used a flask with a long neck (unsealed)

· Broth remained free of microorganisms until the neck was broken

· Proved Redi’s findings to be true

Theory –a well-tested and proven explanation that unified a broad range of observations

Assignments:  


1-2 Section Assessment, p. 15 in Textbook
1-2 Review Worksheet, p. 6

Control and Experimental Treatment Worksheet

Scientific Method Calculations

Section 1-3:  Studying Life

Characteristics of Living Things

1. Living things are made up of units called cells

Cell – a collection of living matter enclosed by a barrier

· Smallest living unit of an organism

· Unicellular organism – single celled

· Multicellular organism – many celled

2. Living things reproduce

· Sexual reproduction – 2 cells from different parents unite to form new organism

· Asexual reproduction – single parent produces new organism. Ex) budding

3. Living things are based on a universal genetic code

DNA – molecule carrying directions for inheritance

4. Living things grow and develop

Cells may increase in number, size, and/or differentiate into different roles

5. Living things obtain and use materials and energy

· Metabolism – the combinations of chemical reactions within and organism

· Organism obtain energy through photosynthesis or consuming other organisms

6. Living things respond to their environment.

7. Living things maintain a stable internal environment

Homeostasis – process by which organisms keep their internal conditions stable

8. Living things (as a group) change over time.

Evolution – change in a group of organisms over time

Levels of Organization (smallest to largest)

1. Molecules – groups of atoms, smallest unit of a compound

2. Cell – smallest functional unit of life

3. Groups of cells – tissues, organs, and organ systems

4. Organism – individual living thing

5. Population – group of organisms of one type that live in the same area
6. Community – populations that live together in a defined area

7. Ecosystem – community and its non-living surroundings 

8. Biosphere – all parts of Earth that contain all ecosystems

Assignments:  


1-3 Section Assessment, p. 22 #1-5 in Textbook


1-2 Review Worksheet, p. 7

Fields of Biology Worksheet

Section 1-4:  Tools and Procedures

The Metric System (SI Units)

· Used by most scientists

· A decimal system based on units of 10

Length
1 m = 100 cm



1 m = 1000 mm



1000 m = 1 km

Volume
1 L = 1000 mL



1 L = 1000 cm3
Mass

1 kg = 1000 g



1 g = 1000 mg



1 kg = 1 metric ton (t)

Temperature
0 oC = freezing of water = 32oF



100oC = boiling of water = 212oF

See Appendix C, page 1063

Analyzing Biological Data

Data Tables – a way to record data from an experiment

Graphs – plot data to make it easier to interpret, ex) line, bar, pie

Assignment:

Making a data table worksheet

Graphing skills lab

Microscopes – tools that produce magnified images by focusing visible light rays (or beams or electrons)


Compound Light Microscope

· Most commonly used tool in biology

· Can magnify up to 1000 times

· Light passes through 2 lenses to form images of living or non-living specimen

Electron Microscopes

· Uses beams of electrons to form images of extremely small objects 

· Magnifies more than 1 million times

· TEM – transmission electron microscope

· SEM – scanning electron microscope

· Only used on non-living specimen

Magnification – microscope’s power to increase an object’s apparent size

Resolution – microscope’s power to show detain clearly

Total magnification of a compound light microscope = ocular lens X objective lens

Stereomicroscope – 2 ocular lenses, lower magnification

Assignment: 

Microscope worksheet

Parts of a microscope worksheet 

See Appendix D, page 1064

Laboratory Techniques 

Cell culture – a group of cells develops from a single cell placed in a Petri dish with nutrient solution

Cell fractionation – separates cells into differentiated parts, Centrifuge – an instrument that spins to separate cell parts

Lab Safety

Appendix B and C, page 1060-1062
Lab Safety Worksheet

1-4 Section Assessment, page 28 in textbook

Section Review Worksheet page 8
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