Astronomy Outline

The following is a comprehensive outline for a high school astronomy course for the eleventh or twelve grades based on the Arkansas Science Framework.  This course requires the use of a telescope and monthly viewing the night's sky by students.  Teachers of this high school course will need to pick the major concepts they wish to emphasize during a one-year course.  All Arkansas public school sciences must provide hands-on laboratory experiences for students a minimum of 20% of the instructional time.

Goal 1 The Nature of Science and Scientific Inquiry

1.1 Understand the system that scientists use of asking questions about the natural world, gathering data about what is known about the question, forming a hypothesis, developing an experiment or observation about the question, collecting data from the experiment, analyzing the data, and drawing conclusions.

1.2 Develop and follow logical step-by-step procedures, use formulas, develop flow diagrams, and/or sketches when conducting an experiment or observation.

1.3 Develop a successful scientific study independently or in a group using proper safety procedures.

1.4 Understand how scientists collect data, develop experiments with variable and control groups, and draw conclusions using deductive and inductive reasoning.

1.5 Explain that when scientists can not control variables for practical or ethical reasons, they try to observe a wide range of natural occurrences to discern patterns.

1.6 Understand that an important part of the scientific process involves the exposure of ideas, data, and conclusions in scientific publications for independent testing, replication, and review by other scientists.

1.7 Be able to check for errors when analyzing data in one's own work or in data collected by other students or research scientists.

1.8 Form valid conclusions when analyzing data from an experiment or observational study.

1.9 Develop, defend, and use technical writing skills to communicate a scientific argument or position.

1.10 Read, interpret, and critique data on charts and graphs using scientific, logical, and mathematical methods.

1.11 Use the word theory, in science, to mean a concept or model of how the world works that is held with a high degree of confidence, and that is supported by enough evidence to make its abandonment unlikely.  As new evidence is found, a theory may be modified but only with compelling evidence, verification, and peer review.

1.12 Understand that before a theory in science can be accepted it must accomplish the following: (1) explain what has been observed: (2) predict what has not yet been observed: (3) be testable by further experimentation and (4) be capable of being modified as required by new data.

1.13 Distinguish between evidence (fact) and inference; hypothesis, theory, and law; and science and superstition.

1.14 Understand that knowledge of energy is fundamental to all science disciplines.

Goal 2 Knowledge about Astronomy

2.1 Review historical developments in astronomy

- views on the evolution of the Earth, solar system, and the universe

2.2 Matter

- atoms, molecules, and isotopes

- chemical reactions

- chemical and physical changes

- states of matter

2.3 History of Astronomy

- early beliefs, the advent of science

- history of the telescope

- present types of telescopes and how they work

2.4 Earth, Moon and Sun Relationships

- Earth's day and night, year, seasons, gravity relationships, magnetic field, surface and internal features, latitude and longitude

- moon phases, earth tides, surface and internal features and eclipses of moon and sun

- sun's size, history and future, surface and internal features, sun spots, and radiation

2.5 Solar System

- early views of the solar system

- evolution of the system

- solar system place in the galaxy

- size, composition, orbits, rings, and atmosphere of the inner and outer planets

- size and composition of moons

- size and composition of the asteroids, past and possible collisions

- size and composition of the comets, past and  possible collisions

- size and composition of meteroids, past collisions

- history and products of space travel

- future of space

2.6 The Milky Way Galaxy

- gases, matter, antimatter, fusion

- star formation

- Milky Way formation, rotation, center

- galaxy formation and movement

2.7 Universe

- cosmology of the universe

- expanding universe, Hubble's Law and Constant

- scale of the universe

- speed of light

- gravity

- general relativity

- Big Bang theory

- galaxy formation and distribution

- star formation, evolution, nuclear reactions, and death

- super clusters

- radio galaxies

- quasars, pulsars, binaries, supernovas, white dwarfs, black holes, and other objects

2.8 Night's Sky

- use the school's telescope

- use star maps

- find and name planets, moons, bright stars, and major constellations

- find and name bright nebula, galaxies, and comets

Goal 3
Connections and Applications in Astronomy

3.1 Explains how knowledge of astronomy affects daily life

3.2 Describe careers that use astronomy knowledge

3.3 Describe the history of space travel and its possible future benefits

3.4 Describe how space travel has benefited earth-bound products and inventions

3.5 Math needed for the astronomy

- use of metric system of units

- scientific notation

- significant digits

- use of calculator

- use applications of algebra

3.6 Science technologies in the classroom

3.7 Applied astronomy

3.8 Science themes in astronomy

- systems

- patterns of change

- interactions

- energy equilibrium

- models and scale

3.9 Understand the interconnections to biology, physics, chemistry, and astronomy.

3.10 Select and use appropriate equipment to solve a science problem.

