REPORT TO THE UNDERGRADUATE CURRICULUM COMMITTEE

Date: March 16, 2009

The UCC Academic Policy Subcomittee submits the following items for consideration:

	Action
	Proposal to Revise the Withdrawal Policy

Contact: Dean Kahler, dean.kahler@wku.edu, 745-6169

	Action
	Proposal for an Exception to an Academic Policy

Contact Person:  Scott Bonham, scott.bonham@wku.edu, 745-6196


Proposal Date: March 16, 2009

Office of the Vice President for Academic Affairs

Proposal to Revise the Withdrawal Policy

(Action Item)

Contact Person: Dean Kahler, dean.kahler@wku.edu, 745-6169

1.  Identification of proposed policy revision: 

Revise the withdrawal policy to include provisions for (1) medical withdrawal, (2) administrative withdrawal, and (3) retroactive withdrawal.

2. Catalog statement of existing policy:

A. For various reasons it is occasionally necessary for a student to withdraw from the university. Prior to the midpoint of the semester, students may use TopNet to withdraw. After the midpoint of the semester, the student should report to the Office of the Registrar to initiate withdrawal procedures. Students leaving the institution without an official withdrawal will receive failing grades in all courses in which enrolled and endanger their future status in the institution. Students withdrawing after the midpoint of the semester, a bi-term or comparable period during the summer session must consult with their instructors as to the withdrawal grade. The official date of the withdrawal is the date the withdrawal is processed on TopNet or the written notice is received in the Office of the Registrar. Students wishing to return to WKU at a later date must submit an application for readmission prior to the deadline for submitting applications.

B. Other existing withdrawal policy to be added to the catalog:

Military Withdrawal – Students who are members of any branch of the United States Armed Services, including the National Guard, who are called to active duty while enrolled at WKU are entitled to the following options. Students may:

1. Work with each individual instructor to determine if an incomplete grade is appropriate, or

2. If an incomplete grade is not a viable option, the student will be permitted to withdraw either from individual courses or from the entire schedule of classes. A full refund of tuition and fees will be issued for those courses from which the student has withdrawn.

Students who are called to active duty while enrolled should contact the Office of the Registrar to initiate the withdrawal process. An official copy of the military orders must be presented to invoke this special withdrawal and refund process.

3. Catalog statement of proposed policy: (Add to existing withdrawal policy)

In special circumstances, as described below, a complete withdrawal from the university after the mid-point of a term will be considered.

Medical Withdrawal – A student may request and be considered for a medical withdrawal from all courses in a term when extraordinary circumstances, such as a serious physical or mental illness or injury, prevent the student from continuing his or her classes after the mid-point of a term, and incompletes or other arrangements with the instructors are not feasible or possible. A medical withdrawal must be substantiated with appropriate documentation from the attending health care provider. Once the rationale for a medical withdrawal has been validated by the Office of the Registrar, the student’s instructors will be sent notification of the withdrawal, and “W” grades will be recorded for each course. A student who requests a medical withdrawal, or an individual requesting a withdrawal on behalf of the student who is physically or mentally unable to request the withdrawal, should contact the Office of the Registrar to obtain medical withdrawal procedures. Tuition refund appeals for medical withdrawals are handled in a separate procedure, and instructions may be obtained from the Bursar’s Office. 

Administrative Withdrawal – A request for an administrative withdrawal is initiated by the University because of a disciplinary situation or when, in the professional judgment of a health care provider, psychologist and/or university administrator, there is reason to believe a student is a substantial threat to him/herself or interferes with the welfare of other members of the university, the education process or the orderly operation of the university. The Vice President for Student Affairs or the Associate Vice President for Academic Affairs, or their designee, will notify the student of the involuntary withdrawal, and the Registrar will be directed to withdraw the student from all classes currently enrolled and cancel registration that has occurred for any future terms. The Office of the Registrar will notify the student’s instructors of the withdrawal, and “W” grades will be recorded for the term in progress. A student who is administratively withdrawn will have a registration hold by the Vice President for Student Affairs or the Associate Vice President for Academic Affairs which will prevent the student from being readmitted or re-enrolled unless cleared by the appropriate administrator or their designee. A student may file a written appeal for an involuntary withdrawal through the office that administered the withdrawal. Tuition refund appeals for administrative withdrawals are handled in a separate procedure, and instructions may be obtained from the Bursar’s Office. 

Retroactive Withdrawal – A student who leaves the university for extenuating circumstances without an official withdrawal during the term of departure may apply for a retroactive withdrawal. The student must present supporting documentation which demonstrates serious and compelling reasons justifying the withdrawal and extenuating circumstances justifying its retroactive nature; poor academic performance which is not attributed to non-academic extenuating circumstances is not a consideration for retroactive withdrawal. A student may appeal for a retroactive withdrawal within two calendar years following the end of the term for which withdrawal is requested. A student need not be enrolled at WKU at the time the application for retroactive withdrawal is submitted. 

An appellate board will review the request for a retroactive withdrawal. The board will consider the following factors, including, but not limited to:

a. Documentation of extenuating circumstances

b.  Written letter of support from an academic administrator, faculty member, advisor or other university professional who is familiar with the student’s situation 

If a retroactive withdrawal is approved, the Registrar will notify the student’s instructors of the request for a retroactive withdrawal, and they will be given 14 calendar days to raise objections if the student’s classroom performance was such that a withdrawal (W) would not be appropriate. If a faculty member objects, the faculty member will inform the Registrar, and the student will not receive a W in the class. Instructions for filing an appeal for a retroactive withdrawal may be obtained from the Office of the Registrar. A tuition refund is not granted for a retroactive withdrawal.

4. Rationale for proposed policy revision:

This proposal is intended to clarify complete withdrawal policies for extraordinary circumstances and to create consistent procedures for students, faculty and administrators. Students may experience legitimate personal hardships which affect their academic records, and this proposal provides a consistent application of “W” grades for circumstances beyond the student’s control. The proposed withdrawal policies are quite common at other universities.

A. Medical Withdrawals: Our current procedure for processing complete withdrawals for medical reasons is inconsistent, burdensome and time-consuming for the student and/or the person on whom the student is dependent for assistance during the time of illness. Currently, a student (or designated person) must present documentation of the medical condition to each instructor to obtain a withdrawal grade, and gain approval from the department head and dean. Students who need to withdraw from a term for medical reasons may receive a combination of “W” and “F” grades. It is proposed that the Office of the Registrar be given the authority to determine the legitimacy of the medical condition that prompted the need for withdrawal after the mid-point of a term and record “W” grades for each course.
B. Administrative Withdrawals: Current Student Life Policies include the provision for involuntary withdrawals by the Vice President for Student Affairs for disruptive behavior due to emotional disturbance. The proposal extends the option for administrative withdrawals to the Associate Vice President for Academic Affairs. The proposal further stipulates that the student will receive “W” grades if the involuntary withdrawal is after the mid-point of a term.
C. Retroactive Withdrawals: Our current procedure for processing complete withdrawals retroactively is inconsistent, burdensome and time-consuming. Currently, a student must present his/her case and supporting documentation to each instructor, department head and dean to obtain a retroactive withdrawal in each course. Such processes are complicated when the faculty member is no longer at WKU. Some faculty may agree to a withdrawal, while others may not. It is proposed that the legitimacy of a retroactive withdrawal be determined by an appellate board.
5. Impact of proposed policy revision on existing academic or non-academic policies:

The proposal is intended to address complete withdrawals, not withdrawal from individual courses after the mid-point of a term. The impact of withdrawals upon the refund policy is addressed in the proposal.

6.
Implementation Date: Immediately upon final approval

7.
 Dates of prior committee approvals:

UCC Academic Policy Subcommittee


March 16, 2009

Undergraduate Curriculum Committee


___________________

University Senate





___________________

Proposal Date: 2/16/2009

Ogden College of Science and Engineering

Department of Physics and Astronomy

Proposal for an Exception to an Academic Policy

(Action Item)

Contact Person:  Scott Bonham, scott.bonham@wku.edu, 745-6196

1.
Identification of proposed policy exception: Course Requirements

2.
Catalog statement of existing policy: “At least one-half of the semester hours required for each major and minor must be earned in undergraduate courses numbered 300 and above”

3.
Catalog statement of proposed policy exception (changes in italics): “At least one-half of the semester hours required for each major and minor must be earned in undergraduate courses numbered 300 and above except Middle School Science Education majors.  Middle School Science Education majors receive a 6-hour waiver.”

4.
Rationale for proposed policy exception: In order to meet Kentucky state standards for teaching middle school science, middle school science teachers must be able to teach content in astronomy, biology, chemistry, geology, and physics.  Therefore, students must take foundational science courses in five different disciplines to have the basic knowledge needed.  It should be noted that the program requires students to also complete a major in Science and Math Education; more than one half of the major courses of the two programs combined will be at the 300- and 400- level.  Under the current middle grade science program, content courses and pedagogy courses are all part of the same major, so upper level pedagogy courses balance lower level content courses. Under the SKyTeach approach, students will instead complete an education major in CEBS and a content major in OCSE, requiring a splitting up of courses in the current program. The proposed program will actually increase the number of 300- and 400- content courses middle grade science teachers will take, as well as strengthening ties to OCSE.  The following pages consist of an appendix in which the current and proposed programs are compared side by side and the items on the current Kentucky Core Content for Science Assessment at Middle School level are matched with the foundational content courses.

5.
Impact of proposed policy exception on existing academic or non-academic policies: None.  The current Middle Grade Major already has a 6-hour exemption.

6.
Proposed term for implementation:

Fall 2009

7.
Dates of prior committee approvals:


Physics and Astronomy Department:



       2/18/2009            _


Ogden Curriculum Committee



__    2/18/2009         __

UCC Academic Policy Subcommittee


_____3/16/2009________


Undergraduate Curriculum Committee


___________________


University Senate





___________________

Comparison of Current and Proposed Middle School Science Programs

Note that the principle elements of this change are to split the current middle grade science major into two majors, replace the current pedagogy courses with the SMED courses, and increase the number and rigor of upper level content courses.

	
	Current Middle Grade Science Program a
	New Middle Grade Science Program

	Earth and Space Science
	GEOL 111/113 Physical Geology/ lab (3h/1h)
	GEOL 111/113 Physical Geology/ lab (3h/1h)

	
	GEOL 112/114 Earth History/lab (3h/1h)
	GEOL 112/114 Earth History/lab (3h/1h)

	
	GEOG 121 Meteorology (3h)
	

	
	
	GEOL 308  Structural Geology (4h) c
GEOL 310  General Hydrology (3h) c
GEOL 311  Oceanography (3h) c
GEOL 325  Intro to Minerals and Rocks (3h) c
GEOL 380  Intro Field Techniques (3h) c
GEOL 405  Paleontology (4h) c
GEOG 427  Water Resources (3h) c
GEOG 471 Natural Resource Management (3h) c

	
	[Hidden requirement: ASTR 104 or 106 as prerequisite for ASTR 405]
	ASTR 104 Astronomy of the Solar System (3h)

   OR 

ASTR 106 Astronomy of Stellar Systems (3h)

	
	ASTR 405 Astronomy for Teachers (3h)
	ASTR 405 Astronomy for Teachers (3h) c

	Biological Sciences
	BIOL 120/121 Biological Concepts/lab (3h/1h)
	BIOL 120/121 Biological Concepts: Cells, Metabolism, and Genetics/lab (3h/1h)

	
	BIO 222/223 General Botany/lab (3h/1h)

   OR

BIO 224/225 General Zoology/lab (3h/1h)
	BIOL 122/123 Biological Concepts: Evolution, Diversity & Ecology/lab (3h/1h)

	
	BIOL 398 Undergraduate Seminar (1h)

   OR
	

	
	BIOL 475 Selected Topics in Biology (1-3h)
	

	
	
	BIOL 325  Insect Biodiversity (3h) c
BIOL 326  Ornithology (3h) c
BIOL 327  Genetics (3h) c
BIOL 334  Animal Behavior (3h) c
BIOL 319/322 Introduction to Molecular and Cell Biology/lab (3h/1h) c
BIOL 348  Plant Taxonomy (3h) c
BIOL 350 Introduction to Recombinant Genetics (3h) c
BIOL 407  Virology (3h) c
BIOL 411/412 Cell Biology (3h/1h) c
BIOL 430 Evolution: Theory and Process (3h) c

	Physical Sciences
	CHEM 101/102 Introduction to Chemistry/lab (3h/1h)
	

	
	CHEM 105/106 General Chemistry/lab (3h/1h)
	CHEM 105/106 Fund. of General Chemistry/lab (3h/1h)

   OR

CHEM 120/121 College Chemistry I/lab (4h/1h)

	
	CHEM 399 Research Problems in Chemistry (1h)
	

	
	PHYS 105 Concepts of the Physical World (3h)
	PHYS 105 Concepts of the Physical World (3h)

	
	
	PHYS 201 College Physics I

   OR

PHYS 231/232 Physics and Biophysics 1/lab (3h/1h)

	
	PHYS 410 Physics for Teachers (3h)
	PHYS 410 Physics for Teachers (3h) c

	
	PHYS 475 Selected Topics in Physics (1-3h)
	

	Res.
	
	SMED 360 Research Methods for Science and Math Teachers (3h)

	Pedagogy courses
	MGE 275 Foundations of Middle Grades Instruction (3h)
	SMED 101 Intro. to Inquiry-Based Approaches to Teaching (1h)

SMED 102 Intro. to Inquiry Based Lesson Design (2h)

	
	PSY 310 Educational Psychology (3h)

PSY 421 Psychology of Early Adolescence (3h)
	SMED 210 Knowing and Learning in Mathematics and Science (3h)

	
	EXED 330 Intro to Exceptional Education: Diversity in Learning (3h)
	EXED 330 Intro. to Exceptional Education: Diversity in Learning (3h)

	
	LTCY 421 Reading in the Middle School (3h)
	

	
	MGE 385 Middle Grades Teaching Strategies (3h)
	SMED 320 Classroom Interactions (3h)

	
	
	SMED 340 Perspectives on Science and Math. (3h)

	
	
	SMED 360 Research Methods for Science and Math Teachers (3h)

	
	MGE 479 Teaching Science (3h)
	SMED 470 Project-Based Instruction (3h)

	
	MGE 490 Student Teaching (10h)
	MGE 490 Student Teaching (10h)

	
	EDU 489 Student Teaching Seminar (3h)
	SMED 489 Student Teaching Seminar (3h)

	Hours
	100 & 200
300 & 400
Total
Content
33 b
9
42 b
Pedagogy
3
31
34
Total
36 b
40
76 b

	100 & 200
300 & 400
Total
Content
30
18
48
Pedagogy
6
28
34
Total
36
43 d
79 d


	
	a Source: 2007-2008 Undergraduate Catalog.

b Hours include the unlisted prerequisite. 
	c Restricted Elective, a total of 15 hours required. 

d Number of unduplicated hours.


Foundational Courses in MSSE

The large number of 100- and 200- level courses is necessary to cover all the topics that the middle school science teachers are expected to teach.  The chart below lists the lower level core courses, the Kentucky Core Content for Assessment (CCA) items that correspond to each course, and the catalog description.  The following pages describe what each CCA item is.

	Class
	Kentucky Core Content Items
	Undergraduate Catalog description

	ASTR 104
	SC-06-2.3.1, SC-07-2.3.1, SC-07-2.3.3, SC-08-2.3.4, SC-07-4.6.1, SC-06-4.6.2
	An introductory study of that portion of the physical universe extending beyond the earth from the sun to the outer limits of the solar system, including its relationship to the rest of the universe and to the earth. Topics include phenomena visible from earth, the earth's motions and timekeeping, eclipses, motions of planets and satellites, and the historical development of scientific understanding of the solar system. Comparison of physical properties among the sun, planets, and satellites interrelate the earth and its life forms with the extraterrestrial environment that supported the development and continuation of life on earth. This course contains an integral laboratory that includes planetarium exercises and evening observing sessions using telescopes. 

	ASTR 106
	
	An introductory study of that portion of the physical universe in the space beyond the bounds of the solar system. Topics include the physical properties of stars and stellar systems, stellar formation and evolution, supernovas, pulsars, galaxies, quasars, black-holes, and cosmology-scientific theories of the origin, evolution, and fate of the universe on the grandest scale. Emphasis is given to the significance of these topics to the development and fate of the earth and its star. This course contains an integrated laboratory that includes planetarium exercises and evening observing sessions using telescopes. (fall, spring) 

	BIOL 120/121
	SC-06-3.4.1, SC-07-3.4.1, SC-07-3.4.2, SC-08-3.4.2, SC-08-3.4.5, SC-06-3.5.2
	Introductory course in biology that emphasizes cellular organization and processes, metabolism, DNA structure and replication, and Mendelian and population genetics.  

	BIOL 122/123
	SC-08-1.1.4, SC-08-3.4.4, SC-06-3.5.1, SC-07-3.5.1, SC-08-3.5.1, SC-08-4.6.5, SC-06-4.7.1, SC-07-4.7.1, SC-08-4.7.1
	Introductory course in biology that emphasizes evolutionary patterns and processes, diversity of life (bacteria, archaea, protists, plants, fungi, and animals), ecological principles, and conservation and management. 

	CHEM 105/106
	SC-M6 1.1.1, SC-07-1.1.1, SC-08-1.1.1, SC-06-1.1.2, SC-08-1.1.2, SC-08-1.1.3
	The first half of a one-year course predominantly for majors in agriculture and consumer and family sciences, and for non-science majors desiring a full year sequence in chemistry. It does not count toward a major or a minor in chemistry.

	CHEM 120/121
	
	The beginning course in chemistry for science majors and minors. It also can be used for general education requirement. Covering the first half of the standard first year chemistry course, it is recommended that high school chemistry and a strong high school mathematics background precede this course.

	GEOL 111/113
	SC-08-1.1.4, SC-06-2.3.2, SC-07-2.3.2, SC-08-2.3.2, SC-06-2.3.3, SC-06-4.6.1, SC-08-4.7.2
	The study of Earth, including rocks, mineral resources, energy, soils, surface geologic processes, earthquakes and Earth's interior, global tectonics, hydrology, and environmental geology. Students electing to meet their general education laboratory requirement through GEOL 113 must simultaneously enroll in the GEOL 111 lecture course. Laboratory required for geology majors, minors, and some prospective science teachers, but is optional for most others.  

	GEOL 112/114
	SC-07-2.3.1, SC-08-2.3.1, SC-08-2.3.2
	Geologic study of Earth history: major land, sea, and life patterns throughout geologic time. Topics include the development of geology as a science, nature and significance of the fossil record, basic stratigraphic relations, theories concerning the origin of Earth and the solar system, prehistoric life, paleogeography, and global tectonics. Students electing to meet their general education laboratory requirement through GEOL 114 must simultaneously enroll in GEOL 112. The associated laboratory is required for geology majors, minors, and some prospective science teachers but is optional for most others. 

	PHYS 105
	SC-M6 1.1.1, SC-08-1.1.2, SC-07-4.6.2, SC-06-4.6.3
	A one-semester introduction to the concepts of physics for students planning to teach in elementary and middle schools. Topics include structure and properties of matter, mechanics, electricity, magnetism, heat, light and sound. Laboratory experiments are an integral part of this course. 

	PHYS 201
	SC-06-1.2.1, SC-07-1.2.1, SC-07-4.6.2, SC-08-4.6.2, SC-08-4.6.3, SC-08-4.6.4
	An introductory course for students majoring in applied sciences, emphasizing the application of basic physics principles through problem solving. Topics covered include mechanics, heat and thermodynamics, properties of matter and waves. Includes both lecture and laboratory components (No calculus is used.)  


Kentucky Core Content for Middle School Science Item Key

Source: Core Content for Science Assessment: Middle School, Version 4.1, Kentucky Department of Education (2006) http://www.kde.state.ky.us/
SC-M6 1.1.1—Students will explain how or why mixtures can be separated using physical properties.

SC-07-1.1.1—Students will:

· classify substances according to their chemical/reactive properties;

· infer real life applications for substances based on chemical/reactive properties.

SC-08-1.1.1—Students will:

· interpret models/representations of elements;

· classify elements based upon patterns in their physical (e.g., density, boiling point, solubility) and chemical (e.g., flammability, reactivity) properties.

SC-06-1.1.2—Students will identify and describe evidence of chemical and physical changes in matter. 

SC-07-1.1.2—Students will:

· classify elements and compounds according to their properties;

· compare properties of different combinations of elements.

SC-08-1.1.2—Students will understand that matter is made of minute particles called atoms, and atoms are composed of even smaller components. The components of an atom have measurable properties such as mass and electrical charge. Each atom has a positively charged nucleus surrounded by negatively charged electrons. The electric force between the nucleus and the electrons holds the atom together.

SC-08-1.1.3—Students will understand that the atom’s nucleus is composed of protons and neutrons that are much more massive than electrons.

SC-08-1.1.4—Students will describe interactions which cause the movement of each element among the solid Earth, oceans, atmosphere and organisms (biogeochemical cycles).

SC-06-1.2.1—Students will describe friction and make inferences about its effects on the motion of an object.

SC-07-1.2.1—Students will explain the cause and effect relationship between simple observable motion and unbalanced forces.

SC-08-1.2.1—Students will describe and explain the effects of balanced and unbalanced forces on motion as found in real-life phenomena.

SC-06-2.3.1—Students will explain and predict phenomena (e.g., day, year, moon phases, eclipses) based on models/representations or data related to the motion of objects in the solar system (e.g., earth, sun, moon). 

SC-07-2.3.1—Students will make inferences and predictions related to changes in the Earth’s surface or atmosphere based on data/evidence.

SC-08-2.3.1—Students will describe various techniques for estimating geological time (radioactive dating, observing rock sequences, comparing fossils).

SC-06-2.3.2—Students will explain cause and effect relationships in the Rock cycle.

SC-07-2.3.2—Students will explain the layers of the Earth and their interactions. 

SC-08-2.3.2—Students will understand that earthquakes and volcanic eruptions can be observed on a human time scale, but many processes, such as mountain building and plate movements, take place over hundreds of millions of years.

SC-06-2.3.3—Students will compare constructive and destructive forces on Earth in order to make predictions about the nature of landforms. 

SC-07-2.3.3—Students will describe the concept of gravity and the effect of gravitational force between the sun, moon and Earth. 

SC-08-2.3.3—Students will: 

· explain the transfer of Earth’s internal heat in the mantle (crustal movement, hotspots, geysers);

· describe the interacting components (convection currents) within the Earth’s system.

SC-08-2.3.4—Students will understand that the Sun, Earth and the rest of the solar system formed approximately 4.6 billion years ago.

SC-06-3.4.1—Students will describe the relationship between cells, tissues and organs in order to explain their function in multicellular organisms. 

SC-07-3.4.1—Students will: 

· describe the role of genes/chromosomes in the passing of information from one generation to another (heredity);

· compare inherited and learned traits. 

SC-08-3.4.1—Students will explain the relationship between structure and function of the cell components using a variety of representations. 

SC-07-3.4.2—Students will describe and compare sexual and asexual reproduction.

SC-08-3.4.2—Students will understand that in the development of multicellular organisms, cells multiply (mitosis) and differentiate to form many specialized cells, tissues and organs. This differentiation is regulated through the expression of different genes.

SC-06-3.4.2—Students will make inferences about the factors influencing behavior based on data/evidence of various organism’s behaviors. 

SC-08-3.4.3—Students will form or justify conclusions as to whether a response is innate or learned using data/evidence on behavioral responses to internal and external stimuli.

SC-08-3.4.4—Students will describe and explain patterns found within groups of organisms in order to make biological classifications of those organisms.

SC-08-3.4.5—Students will understand that multicellular animals have nervous systems that generate behavior. Nerve cells communicate with each other by secreting specific molecules.

SC-06-3.5.1—Students will explain that biological change over time accounts for the diversity of species developed through gradual processes over many generations.

SC-07-3.5.1—Students will:

· describe the usefulness of fossil information to make conclusions about past life forms and environmental conditions;

· explain the cause and effect relationship of the extinction of a species and environmental changes.

SC-08-3.5.1—Students will draw conclusions and make inferences about the consequences of change over time that can account for the similarities among diverse species.

SC-06-3.5.2—Students will understand that regulation of an organism’s internal environment involves sensing the internal environment and changing physiological activities to keep conditions within the range required to survive. Maintaining a stable internal environment is essential for an organism’s survival.

SC-06-4.6.1—Students will describe or explain the cause and effect relationships between oceans and climate. 

SC-07-4.6.1—Students will understand that Earth systems have sources of energy that are internal and external to the Earth. The Sun is the major external source of energy.

SC-08-4.6.1—Students will: 

· explain the cause and effect relationships between global climate and energy transfer;

· use evidence to make inferences or predictions about global climate issues.

SC-06-4.6.2—Students will describe:

· the effect of the Suns’ energy on the Earth system;

· the connection/relationship between the Sun’s energy and seasons.

SC-07-4.6.2—Students will: 

· describe the transfer and/or transformations of energy which occur in examples that involve several different forms of energy (e.g., heat, electrical, light, motion of objects and chemical).

· Explain, qualitatively or quantitatively, that heat lost by hot object equals the heat gained by cold object.

SC-08-4.6.2—Students will: 

· describe or explain energy transfer and energy conservation;

· evaluate alternative solutions to energy problems.

SC-06-4.6.3—Students will understand that, on its own, heat travels only from higher temperature object/region to lower temperature object or region. Heat will continue to flow in this manner until the objects reach the same temperature. For example, a cup of hot water will continue to cool down until it comes to the same temperature as the surrounding area. Usually when heat is transferred to or from an object, the temperature changes. The temperature increases if heat is added and the temperature decreases if the heat is removed.

SC-08-4.6.3—Students will understand that all energy can be considered to be kinetic energy, potential energy, or energy contained by a field (e.g., electric, magnetic, gravitational).
SC-07-4.6.3—Students will understand that waves are one way that energy is transferred. Types of waves include sound, light, earthquake, ocean and electromagnetic.

SC-08-4.6.4—Students will: 

· analyze information/data about waves and energy transfer;

· describe the transfer of energy via waves in real life phenomena.

SC-07-4.6.4—Students will describe or represent the flow of energy in ecosystems, using data to draw conclusions about the role of organisms in an ecosystem. 

SC-08-4.6.5—Students will:

· describe the relationships between organisms and energy flow in ecosystems (food chains and energy pyramids);

· explain the effects of change to any component of the ecosystem.

SC-06-4.7.1—Students will describe the consequences of change in one or more abiotic factors on a population within an ecosystem.

SC-07-4.7.1—Students will compare abiotic and biotic factors in an ecosystem in order to explain consequences of change in one or more factors. 

SC-08-4.7.1—Students will describe the interrelationships and interdependencies within an ecosystem and predict the effects of change on one or more components within an ecosystem. 

SC-08-4.7.2—Students will: 

· explain the interactions of the components of the Earth system (e.g., solid Earth, oceans, atmosphere, living organisms); 

· propose solutions to detrimental interactions.

