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Science or Computer Science Courses – Curriculum Map to 2010 AAOT Outcomes

Department/Discipline:

Science/Physics


Course:
ASTR 122  Stellar Astronomy




1. Science or Computer Science Discipline Studies Outcomes

	As a result of taking Science or Computer Science Discipline Studies courses, a student should be able to:
	Course Outcome(s) related to the Science or Computer Science Outcome
	Under what conditions and criteria will the course outcome be assessed? (i.e., a menu of suggested assessment options)

	1. Gather, comprehend, and communicate scientific and technical information in order to explore ideas, models and solutions and generate further questions. 
	Students will be able to engage this area of astronomy with active scientific literacy, which includes use of public resources widely available as part of large scale astronomy investigation.
Students will have gained familiarity with a wide variety of physical phenomena involving stars and the means by which they are described and explained.

Students will be able to correctly use scientific reasoning regarding the classification, formation, evolution and remnants of stars, and have gained a significantly increased basic conceptual understanding of physical systems involved in the classification, formation, evolution and remnants of stars.

Students will be able to converse and comprehend through communication using elementary descriptions and dynamical laws involving balance between atomic fusion, gravity and pressure involved in the formation and evolution of stars.

Students will have familiarity with, and an elementary understanding of spectroscopy, drawing conclusions from observational data about possible explanations of physical properties of stars.

	Exams, homework, projects, class/lab activities, journal entries, reading questions, class conversation, online/office hour discussions, student evaluations of the class, reports on subsequent enrollment and performance in other classes.

	2. Apply scientific and technical modes of inquiry, individually and collaboratively, to critically evaluate existing or alternative explanations, solve problems, and make evidence-based decisions in an ethical manner.
	Students will be able to think and communicate based on familiarity, in part through direct practice, with observational tools, chains of reasoning and exploration and knowledge of scientific methods that are part of the practice of this area of astronomy. 

Students will be able to formulate questions to move their thinking forward concerning the subject matter of the class. 

Students will be familiar with elementary application of basic observational information involving the structures of stars and star-forming systems as well as black holes and other stellar remnants. 

Students will be aware of possible uses and impacts of this physics knowledge.
	Exams, homework, projects, class/lab activities, journal entries, reading questions, class conversation, online/office hour discussions, student evaluations of the class, reports on subsequent enrollment and performance in other classes.

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of scientific and technical knowledge on human society and the environment.   
	Students will be able to converse and write about the nature of science with increased sophistication and see physics as a science, rather than a body of knowledge.

Students will appreciate current efforts to create new insights in this area of astronomy and have a sense of currently open questions within the astrophysics community.
Students will appreciate that the insights provided by classical mechanics are valuable and useful even though physics has developed beyond Classical Mechanics and beyond mechanical theories - of which Classical Mechanics is a premier example - which are fundamentally limited.
	Exams, homework, projects, class/lab activities, journal entries, reading questions, class conversation, online/office hour discussions, student evaluations of the class, reports on subsequent enrollment and performance in other classes.


2. Science or Computer Science Discipline Studies Course Criteria

	A General Education course in either Science or Computer Science should:
	How course meets criterion
	Related Course Outline statements

	1. Analyze the development, scope, and limitations of fundamental scientific concepts, models, theories, and methods.
	A comprehensive view of the nature of science introduces the course, and is connected with the processes of the learning in the course.  Precise and appropriate uses of concepts including observation and modeling of stars, star forming regions and stellar remnants are ongoing elements of the course, including critical examination of the limits and limitations of these concepts.
The limits of observations and the concreteness of past, present, and future observational and exploratory missions will demonstrate the evolving nature of knowledge and insight.
	Students will appreciate that the insights provided by Classical Mechanics are valuable and useful even though physics has developed beyond Classical Mechanics and beyond mechanical theories - of which Classical Mechanics is a premier example - which are fundamentally limited.
Students will appreciate current efforts to create new insights in this area of astronomy and have a sense of currently open questions within the astrophysics community.


	2. Engage students in problem-solving and investigation, through the application of scientific and mathematical methods and concepts, and by using evidence to create and test models and draw conclusions.  The goal should be to develop analytical thinking that includes evaluation, synthesis, and creative insight.
	Rigorous thinking is a major element of the course, which includes focus on the physical situation and the creation and use of multiple representations.  The course pays primary conceptual understanding and the attention to mathematics and calculation is given primarily to advance basic conceptual understanding.  Conceptual understanding and clarification based on evidence is a regular element of the course.
The course will engage students in lab activities, which will provide appreciation of the nature of science.
	Students will be able to correctly use scientific reasoning regarding the classification, formation, evolution and remnants of stars, and have gained a significantly increased basic conceptual understanding of physical systems involved in the classification, formation, evolution and remnants of stars.

Students will have familiarity with, and an elementary understanding of spectroscopy, drawing conclusions from observational data about possible explanations of physical properties of stars.

Students will be able to formulate questions to move their thinking forward concerning the subject matter of the class. 

Students will be familiar with elementary application of basic observational information involving the structures of stars and star-forming systems as well as black holes and other stellar remnants.
Students will be able to think and communicate based on familiarity, in part through direct practice, with observational tools, chains of reasoning and exploration and knowledge of scientific methods that are part of the practice of this area of astronomy.
 

	3. Examine relationships with other subject areas, including the ethical application of science in human society, and the relevance of science to everyday life.
	The course regularly includes understanding and appreciation that topics refer to phenomena beyond the classroom, and the subject matter in the class is useful for solving real problems in the world today and for informing public policy decisions.  Ethical concerns are part of the examination of the nature of science, and are mentioned as a natural part of the course.
	Students will be familiar with elementary application of basic observational information … 
Students will be aware of possible uses and impacts of this physics knowledge.

	In addition, a General Education course in Science should:
	How course meets criterion
	Related Course Outline statements

	· Engage students in collaborative, hands-on and/or real-life activities that develop scientific reasoning and the capacity to apply mathematics, and that allow students to experience the exhilaration of discovery, and
	Interactive engagement is the principle mode of the learning environment of the course, and classroom activities and experimentation involve critical understanding and authentic questions.  The explicit expectation is that students will fundamentally change their minds about the nature of many physical phenomena, and experience many aha! moments.  While the course is developed primarily for non-science majors, it also serves science majors before taking majors level courses, and it serves people who may be deciding to major in science.  Thus there is engagement for students who are enrolled from many standpoints.
The use of mission data is explicit in the course, including learning to use such public resources for thinking and communication regarding public policy and scientific issues.

The course has a significant lab component.
	Students will be able to converse and write about the nature of science with increased sophistication and see physics as a science, rather than a body of knowledge.

Students will be able to correctly use scientific reasoning regarding the classification, formation, evolution and remnants of stars, and have gained a significantly increased basic conceptual understanding of physical systems involved in the classification, formation, evolution and remnants of stars.

Students will be able to converse and comprehend through communication using elementary descriptions and dynamical laws involving balance between atomic fusion, gravity and pressure involved in the formation and evolution of stars.
Students will be able to engage this area of astronomy with active scientific literacy, which includes use of public resources widely available as part of large scale astronomy investigation.

Students will be able to think and communicate based on familiarity, in part through direct practice, with observational tools, chains of reasoning and exploration and knowledge of scientific methods that are part of the practice of this area of astronomy.


	A General Education course in Computer Science should:
	How course meets criterion
	Related Course Outline statements

	· Engage students in the design of algorithms and computer programs that solve problems.
	NA
	NA
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