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		College of Education

 Bachelor of Science  Secondary Education - Biology





Program Number:  UCOESEUBS	                                                                                                  Effective Date:  August 25, 2014

GENERAL EDUCATION



I.  UNIVERSITY CORE (12 credits)	RC	CR	GR	

		A.	Oral Communication: COM 010 or above

		

		

		



			Course:

		3

		

		



		B.	Written Communication:  ENG 023, 024 or 025

		

		

		



			Course:

		3

		

		



		C.	Mathematics:  MAT 017 or above

		

		

		



			Course: MAT 105, 106, 115, 140, 181 or 182 (3-4 credits)

		3

		

		



		D.	Wellness: HPD 110 + activity or 3 credit HEA course

		

		

		



			Course:

		3

		

		







II. UNIVERSITY DISTRIBUTION (15 credits) 	RC	CR	GR	CAC

		A. Natural Sciences: Any lab or non-lab course with prefix AST, BIO, CHM, ENV, GEL, MAR, or PHY; or certain GEG courses (see note at right)

		

		

		

		



			COURSE: 

		3

		

		

		



		B.	Social Sciences:  Any course with prefix ANT, CRJ, ECO, HIS, INT, MCS, PSY, POL, SOC, or SWK; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Humanities:  Any course with prefix ENG, HUM, PAG, PHI, WRI, WST, or Modern Language

		

		

		

		



			COURSE: ENG (English Literature)

		3

		

		

		



		D.	Arts:  Any course prefix ARC, ARH, ART, CDE, CDH, CFT,  DAN, FAR, FAS, MUP, MUS, or THE

		

		

		

		



			COURSE:

		3

		

		

		



		E.	Free Elective:  Any course carrying university credit

		

		

		

		



			COURSE:

		3

		

		

		






III.   COMPETENCIES ACROSS THE CURRICULUM 	RC	CR	GR	CAC

		A. Writing Intensive (WI) (9 credits)

		

		

		

		



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



		B.	Quantitative Literacy (QL) (3 credits) OR

     Computer-Intensive (CP) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Visual Literacy (VL) (3 credits) OR

     Communication-Intensive (CM) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		D.	Cultural Diversity (CD) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CD



		E.	Critical Thinking (CT) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CT





A Competency Across the Curriculum (CAC) course is not a separate course, but rather an overlay that is “double counted” as fulfilling both the CAC requirements and another requirement in either General Education (except for the University Core), the major, or the minor.  



	RC	= Minimum required number of credits

	CR	= Credits earned (fill in number of credits)

	GR	= Grade earned (fill in letter grade)

	CAC	= Competency Across the Curriculum (fill in designation)	





 (
NOTE: 
GEG courses with a lab and 040, 322, and 323 may be used in II.A. 
and
 GEG courses 040, 204, 274, 305, 322, 323, 324, 347, 380, and 394 may NOT be used in II.B.
)











IV. COLLEGE DISTRIBUTION (21 credits)

		A. Foundations

		

		

		

		



		[bookmark: _GoBack]	COURSE:  EDU 100 Perspectives on American Education

		3

		

		

		



		B.	Special Education

		

		

		

		



			COURSE:  SPU 201 Cognitive Development

		3

		

		

		



			COURSE:  SPU 314 Effective Instructional Strategies

		3

		

		

		



		C.	Literacy

		

		

		

		



			COURSE:  SEU 342 Principles of Teaching

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		D.	Diversity

		

		

		

		



			COURSE:  SEU 312 Principles of Learning

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		E.	Technology

		

		

		

		



			COURSE:  ITC 321 Instructional Technology in Education

		3

		

		

		



		F.	Math

		

		

		

		



			COURSE: MAT 105, 106, 115, 140, 181 or 182 (3-4 credits)

		3

		

		

		











TEACHER CANDIDACY REQUIREMENTS

Requirements must be met upon reaching 48 credit hours

		Passing scores on Initial Licensure tests (3)

· 3.0 or higher Grade Point Average

· C or better in ENG 023 or 025

· C or better in ENG literature course

· C or better in two mathematics courses

· Completion of Education Exploration hours



B.S. in Secondary Education – Biology

A Minimum of 120 Credits is Required

Program #37005   Version # 20123



		V.  SPECIALIZATION COURSES:  57-60 S.H. 	RC	CR	GR	CAC

		A.	 Required Courses:  35-36 S.H.

		

		

		

		



			BIO 104 Principles of Biology

		4

		

		

		



			BIO 106 Introduction to Zoology

		4

		

		

		



			BIO 108 Introduction to Botany

		4

		

		

		



			BIO 222 Environmental Biology

		3

		

		

		



			BIO 224 Applied Environmental Microbiology

		3

		

		

		



		Choose one of the following:

	BIO 218 Vertebrate Biology

	BIO 302 Entomology

	BIO 308 Ornithology

	BIO 314 Animal Behavior

	BIO 316 Invertebrate Biology

	BIO 342 Herpetology

		





3

		

		

		



		Choose one of the following:

	BIO 230 Taxonomy of Vascular Plants

	BIO 232 Plant Physiology

	BIO 324 Plant Ecology

		



3

		

		

		



		Choose one of the following:

	BIO 228 Human Physiology

	BIO 300 Comparative Animal Physiology

	BIO 320 Physiological Ecology of Animals

		



3

		

		

		



			BIO 216 Genetics

		3

		

		

		



		Choose one of the following:

	BIO 252 Cellular Physiology and Metabolism

	BIO 346 Molecular Biology

	BIO 350 Cell Biology

	BIO 357 Immunology

	BIO 460 Cancer Biology	

		



3

		

		

		



		Choose one of the following:

	BIO 270 Research in Methods

	BIO 370 Research in Biology

	BIO 380 Senior Seminar in Biology 

	ENV 380 Senior Seminar in Environmental Science

		



2-3

		

		

		



		B.	Physical Science Requirements:  16 S.H.

		

		

		

		



			CHM 100 General Chemistry I

		4

		

		

		



			CHM 102 General Chemistry II

		4

		

		

		



			CHM 214/215 Organic Chemistry I

		4

		

		

		



			PHY 040/041 General Physics I

		4

		

		

		



		C.	Mathematics Requirements:  Select one 3-4 credit course from each block below:    6-8 S.H.

		

		

		

		



		Select one of the following courses:

	MAT 105 College Algebra

	MAT 106 Trigonometry

	MAT 115 Precalculus Mathematics

	MAT 181 Calculus I

		



#

		

		

		



		Select one of the following courses:

	MAT 140 Applied Statistical Methods

	PSY 200 Statistics for the Social and Behavioral Sciences

	MAT 181 Calculus I

	MAT 182 Calculus II

		





#

		

		

		





		VI.  CLINICAL COMPONENT:  27-30 S.H.	 

			1SEU 312 Principles of Learning

		#

		

		

		



			1SEU 313 Principles of Learning Clinical Lab

	(must be taken with accompanying lecture – SEU 312)

		3

		

		

		



			1SEU 342 Principles of Teaching

		#

		

		

		



			1SEU 343 Principles of Teaching Clinical Lab

	(must be taken with accompanying lecture – SEU 342 )

		3

		

		

		



			EDU 326 Introduction to Middle Level Education (opt

		(optional)

		

		

		

		



			1SEU 410 Science Instructional Methods for Middle and High School 

		3

		

		

		



			1SEU 390/391 Clinical Experience and Practicum I and II

		12

		

		

		






1 Teacher Candidacy must be achieved for these courses and a minimum grade of B- is required.

# - Student is receiving credit for course as a General Education requirement.
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		College of Education

 Bachelor of Science  Secondary Education - Chemistry





Program Number:  UCOESEUCM	                                                                                                  Effective Date:  August 25, 2014

GENERAL EDUCATION



I.  UNIVERSITY CORE (12 credits)	RC	CR	GR	

		A.	Oral Communication: COM 010 or above

		

		

		



			Course:

		3

		

		



		B.	Written Communication:  ENG 023, 024 or 025

		

		

		



			Course:

		3

		

		



		C.	Mathematics:  MAT 017 or above

		

		

		



			Course:  MAT 181 Calculus I (4 credits)

		3

		

		



		D.	Wellness: HPD 110 + activity or 3 credit HEA course

		

		

		



			Course:

		3

		

		







II.  UNIVERSITY DISTRIBUTION  (15 credits) 	RC	CR	GR	CAC

		A. Natural Sciences:  Any lab or non-lab course with prefix AST, BIO, CHM, ENV, GEL, MAR, or PHY; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:  BIO 104 Principles of Biology (4 credits)

		3

		

		

		



		B.	Social Sciences:  Any course with prefix ANT, CRJ, ECO, HIS, INT, MCS, PSY, POL, SOC, or SWK; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Humanities:  Any course with prefix ENG, HUM, PAG, PHI, WRI, WST, or Modern Language

		

		

		

		



			COURSE: ENG (English Literature)

		3

		

		

		



		D.	Arts:  Any course prefix ARC, ARH, ART, CDE, CDH, CFT,  DAN, FAR, FAS, MUP, MUS, or THE

		

		

		

		



			COURSE:

		3

		

		

		



		E.	Free Elective:  Any course carrying university credit

		

		

		

		



			COURSE:

		3

		

		

		






III.   COMPETENCIES ACROSS THE CURRICULUM 	RC	CR	GR	CAC

		A. Writing Intensive (WI) (9 credits)

		

		

		

		



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



		B.	Quantitative Literacy (QL) (3 credits) OR

     Computer-Intensive (CP) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Visual Literacy (VL) (3 credits) OR

     Communication-Intensive (CM) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		D.	Cultural Diversity (CD) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CD



		E.	Critical Thinking (CT) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CT





A Competency Across the Curriculum (CAC) course is not a separate course, but rather an overlay that is “double counted” as fulfilling both the CAC requirements and another requirement in either General Education (except for the University Core), the major, or the minor. 



	RC	= Minimum required number of credits

	CR	= Credits earned (fill in number of credits)

	GR	= Grade earned (fill in letter grade)

	CAC	= Competency Across the Curriculum (fill in designation)	

 (
NOTE: 
GEG courses with a lab and 040, 322, and 323 may be used in II.A. 
and
 GEG courses 040, 204, 274, 305, 322, 323, 324, 347, 380, and 394 may NOT be used in II.B.
)

















IV.  COLLEGE DISTRIBUTION  (21 credits)	 RC	CR	GR	CAC

		A. Foundations

		

		

		

		



			COURSE:  EDU 100 Perspectives on American Education

		3

		

		

		



		B.	Special Education

		

		

		

		



			COURSE:  SPU 201 Cognitive Development

		3

		

		

		



			COURSE:  SPU 314 Effective Instructional Strategies

		3

		

		

		



		C.	Literacy

		

		

		

		



			COURSE:  SEU 342 Principles of Teaching

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		D.	Diversity

		

		

		

		



			COURSE:  SEU 312 Principles of Learning

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		E.	Technology

		

		

		

		



			COURSE:  ITC 321 Instructional Technology in Education

		3

		

		

		



		F.	Math

		

		

		

		



			COURSE: MAT 182 Calculus II (4 credits)

		3

		

		

		









TEACHER CANDIDACY REQUIREMENTS

Requirements must be met upon reaching 48 credit hours

[bookmark: _GoBack]		Passing scores on Initial Licensure tests (3)

· 3.0 or higher Grade Point Average

· C or better in ENG 023 or 025

· C or better in ENG literature course

· C or better in two mathematics courses

· Completion of Education Exploration hours



B.S. in Secondary Education – Chemistry

A Minimum of 120 Credits is Required

Program #37009   Version # 20123





	V.  SPECIALIZATION COURSES:  64-66 S.H.	RC	CR	GR	CAC

		A.	Required Courses:   62  S.H.

		

		

		

		



			BIO 104 Principles of Biology

		#

		

		

		



			CHM 100 General Chemistry I

		4

		

		

		



			CHM 102 General Chemistry II

		4

		

		

		



			CHM 214 Organic Chemistry I

		4

		

		

		



			CHM 216 Organic Chemistry II

		4

		

		

		



			CHM 230 Analytical Chemistry I

		4

		

		

		



			CHM 310 Biochemistry I

		4

		

		

		



			CHM 314 Physical Chemistry I

		4

		

		

		



			CHM 316 Physical Chemistry II

		4

		

		

		



			CHM 320 Advanced Inorganic Chemistry I

		4

		

		

		



			CHM 340 Analytical Chemistry II

		4

		

		

		



			CHM 380 Senior Seminar in Chemistry

		2

		

		

		



			MAT 181 Calculus I

		#

		

		

		



			MAT 182 Calculus II

		#

		

		

		



			PHY 100 Physics I

		4

		

		

		



			PHY 102 Physics II

		4

		

		

		



		B.	Earth Science:  3 - 4 S.H.  to be selected from the following:

		

		

		

		



			AST 140 Astronomy I

		3

		

		

		



			AST 142 Astronomy II

		3

		

		

		



			GEG 204 Meteorology 

		3

		

		

		



			GEL 100 Physical Geology

		4

		

		

		



			MAR 110 Introduction to Oceanography

		3

		

		

		



		C.	Electives:  3 S.H. to be selected from the following:

		

		

		

		



			CHM 312 Biochemistry II

		4

		

		

		



			CHM 326 Advanced Organic Chemistry – Mechanisms

		3

		

		

		



			CHM 336 Advanced Physical Chemistry

		3

		

		

		



			CHM 351 Selected Topics

		1-6

		

		

		



			CHM 370 Research in Chemistry I

		*1-3

		

		

		



			CHM 371 Research in Chemistry II

		*1-3

		

		

		



			CHM 390 Internship in Chemistry

		1-4

		

		

		







	VI.  CLINICAL COMPONENT: 27-30 S.H.

		1SEU 312 Principles of Learning

		#

		

		

		



		1SEU 313 Principles of Learning Clinical Lab

	(must be taken with accompanying lecture – SEU 312) 

		3

		

		

		



		1SEU 342 Principles of Teaching

		#

		

		

		



		1SEU 343 Principles of Teaching Clinical Lab

	(must be taken with accompanying lecture – SEU 342 ) 

		3

		

		

		



		EDU 326 Introduction to Middle Level Education (optional)

		

		

		

		



		1SEU 410 Science Instructional Methods for Middle and High School

		3

		

		

		



		1SEU 390/391 Clinical Experience and Practicum I and II

		12

		

		

		







* Combined credit total toward the BSED SEU Chemistry degree for CHM 370 and CHM 371 may not exceed 4 S.H.

1 Teacher Candidacy must be achieved for these courses and a minimum grade of B- is required.

# - Student is receiving credit for course as a General Education requirement.
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		College of Education

 Bachelor of Science  Secondary Education – Earth and Space Science





Program Number:  UCOESEUES	                                                                                                  Effective Date:  August 25, 2014

GENERAL EDUCATION



I.  UNIVERSITY CORE (12 credits)	RC	CR	GR	

		A.	Oral Communication: COM 010 or above

		

		

		



			Course:

		3

		

		



		B.	Written Communication:  ENG 023, 024 or 025

		

		

		



			Course:

		3

		

		



		C.	Mathematics:  MAT 017 or above

		

		

		



			Course: MAT 105 or above OR MAT 181 Calculus I 
		(3-4 credits)

		3

		

		



		D.	Wellness: HPD 110 + activity or 3 credit HEA course

		

		

		



			Course:  

		3

		

		







II. UNIVERSITY DISTRIBUTION (15 credits) 	RC	CR	GR	CAC

		A. Natural Sciences: Any lab or non-lab course with prefix AST, BIO, CHM, ENV, GEL, MAR, or PHY; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:  BIO 104 Principles of Biology (4 credits)

		3

		

		

		



		B.	Social Sciences:  Any course with prefix ANT, CRJ, ECO, HIS, INT, MCS, PSY, POL, SOC, or SWK; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Humanities:  Any course with prefix ENG, HUM, PAG, PHI, WRI, WST, or Modern Language

		

		

		

		



			COURSE:  ENG (English Literature)

		3

		

		

		



		D.	Arts:  Any course prefix ARC, ARH, ART, CDE, CDH, CFT,  DAN, FAR, FAS, MUP, MUS, or THE

		

		

		

		



			COURSE:

		3

		

		

		



		E.	Free Elective:  Any course carrying university credit

		

		

		

		



			COURSE:

		3

		

		

		






III.   COMPETENCIES ACROSS THE CURRICULUM 	RC	CR	GR	CAC

		A. Writing Intensive (WI) (9 credits)

		

		

		

		



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



		B.	Quantitative Literacy (QL) (3 credits) OR

     Computer-Intensive (CP) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Visual Literacy (VL) (3 credits) OR

     Communication-Intensive (CM) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		D.	Cultural Diversity (CD) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CD



		E.	Critical Thinking (CT) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CT





A Competency Across the Curriculum (CAC) course is not a separate course, but rather an overlay that is “double counted” as fulfilling both the CAC requirements and another requirement in either General Education (except for the University Core), the major, or the minor.  

	RC	= Minimum required number of credits

	CR	= Credits earned (fill in number of credits)

	GR	= Grade earned (fill in letter grade)

	CAC	= Competency Across the Curriculum (fill in designation)

 (
NOTE: 
GEG courses with a lab and 040, 322, and 323 may be used in II.A. 
and
 GEG courses 040, 204, 274, 305, 322, 323, 324, 347, 380, and 394 may NOT be used in II.B.
)















IV.  COLLEGE DISTRIBUTION  (21 credits)

		A. Foundations

		

		

		

		



			COURSE:  EDU 100 Perspectives on American Education

		3

		

		

		



		B.	Special Education

		

		

		

		



			COURSE:  SPU 201 Cognitive Development

		3

		

		

		



			COURSE:  SPU 314 Effective Instructional Strategies

		3

		

		

		



		C.	Literacy

		

		

		

		



			COURSE:  SEU 342 Principles of Teaching

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		D.	Diversity

		

		

		

		



			COURSE:  SEU 312 Principles of Learning

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		E.	Technology

		

		

		

		



			COURSE:  ITC 321 Instructional Technology in Education

		3

		

		

		



		F.	Math

		

		

		

		



			COURSE: MAT 105 or above OR MAT 182 Calculus II
	(3-4 credits)

		3

		

		

		









TEACHER CANDIDACY REQUIREMENTS

Requirements must be met upon reaching 48 credit hours

[bookmark: _GoBack]		Passing scores on Initial Licensure tests (3)

· 3.0 or higher Grade Point Average

· C or better in ENG 023 or 025

· C or better in ENG literature course

· C or better in two mathematics courses

· Completion of Education Exploration hours







B.S. in Secondary Education – Earth and Space Science

A Minimum of 120 Credits is Required

Program #37017   Version # 20123





	V.  SPECIALIZATION COURSES:   58-61 S.H.	RC	CR	GR	CAC

		A.	Required Courses:  40 S.H.

		

		

		

		



			AST 140 Astronomy I

		3

		

		

		



			AST 142 Astronomy II

		3

		

		

		



			BIO 104 Principles of Biology

		4

		

		

		



			CHM 100 General Chemistry I

		4

		

		

		



			CHM 102 General Chemistry II

		4

		

		

		



			GEL 100 Physical Geology

		4

		

		

		



			GEL 102 Elements of Historical Geology

		4

		

		

		



			GEL 110 Introduction to Oceanography

		3

		

		

		



			GEG 204 Meteorology

		3

		

		

		



			PHY 040 General Physics I or PHY 100*

		4

		

		

		



			PHY 042 General Physics II or PHY 102*

		4

		

		

		



		B. 	Electives:  Select one course from below   3-4 S.H. 

		

		

		

		



			AST 240 The Planetarium*

		3

		

		

		



			AST 350 Practical Astronomy*

		4

		

		

		



			AST 340 Introduction to Astrophysics*

		4

		

		

		



		        GEL/MAR/ENV (with laboratory beyond 100 level)

		3

		

		

		



		C.	Geology Elective: (GEL prefix course with a lab beyond GEL 100) 3 S.H. 

		

		

		

		



			GEL 

		3

		

		

		



		D.	Environmental Science:  6 S.H. 

		

		

		

		



			ENV 100 Introduction to Environmental Science

		3

		

		

		



			ENV 210 Environmental Geology

		3

		

		

		



		E.	Mathematics:  6-8 S. H.  (MAT 105 or above at the student’s level of competence.)

		

		

		

		



		   	MAT                      or  MAT 181  Calculus I*

		#

		

		

		



		  	MAT                      or  MAT 182  Calculus II*

		#

		

		

		







* For students intending on teaching Astronomy





	VI.  CLINICAL COMPONENT:  30 S.H.

		1SEU 312 Principles of Learning

		#

		

		

		



		1SEU 313 Principles of Learning Clinical Lab

	(must be taken with accompanying lecture – SEU 312) 

		3

		

		

		



		1SEU 342 Principles of Teaching

		#

		

		

		



		1SEU 343 Principles of Teaching Clinical Lab

	(must be taken with accompanying lecture – SEU 342 ) 

		3

		

		

		



		EDU 326 Introduction to Middle Level Education

		3

		

		

		



		1SEU 410 Science Instructional Methods for Middle and High School 

		3

		

		

		



		1SEU 390/391 Clinical Experience and Practicum I and II

		12

		

		

		









1 Teacher Candidacy must be achieved for these courses and a minimum grade of B- is required.



# - Student is receiving credit for course as a General Education requirement.
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		College of Education

 Bachelor of Science  Secondary Education - Physics





Program Number:  UCOESEUPY	                                                                                                  Effective Date:  August 25, 2014

GENERAL EDUCATION



I.  UNIVERSITY CORE (12 credits)	RC	CR	GR		

		A.	Oral Communication: COM 010 or above

		

		

		



			Course:

		3

		

		



		B.	Written Communication:  ENG 023, 024 or 025

		

		

		



			Course:

		3

		

		



		C.	Mathematics:  MAT 017 or above

		

		

		



			Course: MAT 181 Calculus I (4 credits)

		3

		

		



		D.	Wellness: HPD 110 + activity or 3 credit HEA course

		

		

		



			Course:

		3

		

		







II.  UNIVERSITY DISTRIBUTION  (15 credits) 	RC	CR	GR	CAC	

		A. Natural Sciences: Any lab or non-lab course with prefix AST, BIO, CHM, ENV, GEL, MAR, or PHY; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:  BIO 104 Principles of Biology (4 credits)

		3

		

		

		



		B.	Social Sciences:  Any course with prefix ANT, CRJ, ECO, HIS, INT, MCS, PSY, POL, SOC, or SWK; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Humanities:  Any course with prefix ENG, HUM, PAG, PHI, WRI, WST, or Modern Language

		

		

		

		



			COURSE: ENG (English Literature)

		3

		

		

		



		D.	Arts:  Any course prefix ARC, ARH, ART, CDE, CDH, CFT,  DAN, FAR, FAS, MUP, MUS, or THE

		

		

		

		



			COURSE:

		3

		

		

		



		E.	Free Elective:  Any course carrying university credit

		

		

		

		



			COURSE: CHM 100 Chemistry I (4 credits)

		3

		

		

		






III.   COMPETENCIES ACROSS THE CURRICULUM 	RC	CR	GR	CAC

		A. Writing Intensive (WI) (9 credits)

		

		

		

		



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



		B.	Quantitative Literacy (QL) (3 credits) OR

     Computer-Intensive (CP) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Visual Literacy (VL) (3 credits) OR

     Communication-Intensive (CM) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		D.	Cultural Diversity (CD) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CD



		E.	Critical Thinking (CT) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CT





A Competency Across the Curriculum (CAC) course is not a separate course, but rather an overlay that is “double counted” as fulfilling both the CAC requirements and another requirement in either General Education (except for the University Core), the major, or the minor.  



	RC	= Minimum required number of credits

	CR	= Credits earned (fill in number of credits)

	GR	= Grade earned (fill in letter grade)

	CAC	= Competency Across the Curriculum (fill in designation)	



 (
NOTE: 
GEG courses with a lab and 040, 322, and 323 may be used in II.A. 
and
 GEG courses 040, 204, 274, 305, 322, 323, 324, 347, 380, and 394 may NOT be used in II.B.
)













IV.  COLLEGE DISTRIBUTION  (21 credits) 	RC	CR	GR	CAC	

		A. Foundations

		

		

		

		



			COURSE:  EDU 100 Perspectives on American Education

		3

		

		

		



		B.	Special Education

		

		

		

		



			COURSE:  SPU 201 Cognitive Development

		3

		

		

		



			COURSE:  SPU 314 Effective Instructional Strategies

		3

		

		

		



		C.	Literacy

		

		

		

		



			COURSE:  SEU 342 Principles of Teaching

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		D.	Diversity

		

		

		

		



			COURSE:  SEU 312 Principles of Learning

	(must be taken with accompanying lab – Area VI)

		3

		

		

		



		E.	Technology

		

		

		

		



			COURSE:  ITC 321 Instructional Technology in Education

		3

		

		

		



		F.	Math

		

		

		

		



			COURSE: MAT 182 Calculus II (4 credits)

		3

		

		

		









TEACHER CANDIDACY REQUIREMENTS

Requirements must be met upon reaching 48 credit hours

[bookmark: _GoBack]		Passing scores on Initial Licensure tests (3)

· 3.0 or higher Grade Point Average

· C or better in ENG 023 or 025

· C or better in ENG literature course

· C or better in two mathematics courses

· Completion of Education Exploration hours



B.S. in Secondary Education – Physics

A Minimum of 120 Credits is Required



Program #37073 Version # 20123



	V.  SPECIALIZATION COURSES:  70-72 S.H.	RC	CR	GR	CAC



		A.	Required Courses:  67-68    S.H.

		

		

		

		



			BIO 104 Principles of Biology

		#

		

		

		



			CHM 100 General Chemistry I

		4

		

		

		



			CHM 102 General Chemistry II

		4

		

		

		



			MAT 181 Calculus I

		#

		

		

		



			MAT 182 Calculus II

		#

		

		

		



			MAT 283 Calculus III

		4

		

		

		



			MAT 340 Differential Equations

		3

		

		

		



			PHY 100 Physics I

		4

		

		

		



			PHY 102 Physics II

		4

		

		

		



			PHY 212 Modern Physics I

		3

		

		

		



			PHY 214 Modern Physics II

		3

		

		

		



			PHY 327 Heat and Thermodynamics	OR		CHM 314 Physical Chemistry I

		3-4

		

		

		



			PHY 220 Electronics

		3

		

		

		



			PHY 230 Optics

		3

		

		

		



			PHY 312 Mechanics I

		4

		

		

		



			PHY 315 Advanced Physics Lab I	OR

	PHY 319/465 Advanced Physics Lab II

		2

		

		

		



			PHY 316 Electricity and Magnetism

		3

		

		

		



			PHY 360/470 Quantum Mechanics

		3

		

		

		



			PHY 345 Mathematical Physics

		3

		

		

		



			PHY 380 Senior Seminar

		2

		

		

		



		B.	Electives:  3-4 S.H.  to be selected from the following:

		

		

		

		



			AST 140 Astronomy I

		3

		

		

		



			AST 142 Astronomy II

		3

		

		

		



			CHM 316 Physical Chemistry II

		4

		

		

		



			EGR 121 Eng. Draw. & Lettering

		3

		

		

		



			GEL 358 Gen. Geophysics

		3

		

		

		



			MAT 260 Linear Algebra

		3

		

		

		



			MAT 301 Probability and Statistics I

		3

		

		

		



			PHY 290 Introduction to Nanotechnology

		3

		

		

		



			PHY 314 Mechanics II

		2

		

		

		



			PHY 315 Advanced Physics Lab I	

		3

		

		

		



			PHY 319/465 Advanced Physics Lab II

		2

		

		

		



			PHY 362/472 Solid State Physics	

		3

		

		

		



			PHY 364/474 Nuclear Physics

		3

		

		

		



			PHY 370 Research in Physics

		1-4

		

		

		



			PHY 372-375 Selected Topics in Physics

		1-5

		

		

		







		VI.  CLINICAL COMPONENT:  27-30 S.H.

		1SEU 312 Principles of Learning 

		#

		

		

		



		1SEU 313 Principles of Learning Clinical Lab

	(must be taken with accompanying lecture – SEU 312) 

		3

		

		

		



		1SEU 342 Principles of Teaching

		#

		

		

		



		1SEU 343 Principles of Teaching Clinical Lab

	(must be taken with accompanying lecture – SEU 342 ) 

		3

		

		

		



		EDU 326 Introduction to Middle Level Education (optional)

		

		

		

		



		1SEU 410 Science Instructional Methods for Middle and High School

		3

		

		

		



		1SEU 390/391 Clinical Experience and Practicum I and II

		12

		

		

		









1 Teacher Candidacy must be achieved for these courses and a minimum grade of B- is required.

# - Student is receiving credit for course as a General Education requirement.
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		College of Education

 Bachelor of Science  Secondary Education – General Science





Program Number:  UCOESEUG	                                                                                                  Effective Date:  August 25, 2014

GENERAL EDUCATION



I.  UNIVERSITY CORE (12 credits)	RC	CR	GR	

		A.	Oral Communication: COM 010 or above

		

		

		



			Course:

		3

		

		



		B.	Written Communication:  ENG 023, 024 or 025

		

		

		



			Course:

		3

		

		



		C.	Mathematics:  MAT 017 or above

		

		

		



			Course:  MAT 105, 106, 140 or 115

		3

		

		



		D.	Wellness: HPD 110 + activity or 3 credit HEA course

		

		

		



			Course:

		3

		

		







II.  UNIVERSITY DISTRIBUTION  (15 credits) 	RC	CR	GR	CAC	

		A. Natural Sciences: Any lab or non-lab course with prefix AST, BIO, CHM, ENV, GEL, MAR, or PHY; or certain GEG courses (see note at right)

		

		

		

		



			COURSE: 

		3

		

		

		



		B.	Social Sciences:  Any course with prefix ANT, CRJ, ECO, HIS, INT, MCS, PSY, POL, SOC, or SWK; or certain GEG courses (see note at right)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Humanities:  Any course with prefix ENG, HUM, PAG, PHI, WRI, WST, or Modern Language

		

		

		

		



			COURSE: ENG (English Literature)

		3

		

		

		



		D.	Arts:  Any course prefix ARC, ARH, ART, CDE, CDH, CFT,  DAN, FAR, FAS, MUP, MUS, or THE

		

		

		

		



			COURSE:

		3

		

		

		



		E.	Free Elective:  Any course carrying university credit

		

		

		

		



			COURSE:

		3

		

		

		






III.   COMPETENCIES ACROSS THE CURRICULUM 	RC	CR	GR	CAC

		A. Writing Intensive (WI) (9 credits)

		

		

		

		



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



			COURSE: 

		3

		

		

		WI



		B.	Quantitative Literacy (QL) (3 credits) OR

     Computer-Intensive (CP) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		C.	Visual Literacy (VL) (3 credits) OR

     Communication-Intensive (CM) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		



		D.	Cultural Diversity (CD) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CD



		E.	Critical Thinking (CT) (3 credits)

		

		

		

		



			COURSE:

		3

		

		

		CT







A Competency Across the Curriculum (CAC) course is not a separate course, but rather an overlay that is “double counted” as fulfilling both the CAC requirements and another requirement in either General Education (except for the University Core), the major, or the minor.  



	RC	= Minimum required number of credits

	CR	= Credits earned (fill in number of credits)

	GR	= Grade earned (fill in letter grade)

	CAC	= Competency Across the Curriculum (fill in designation)	

 (
NOTE: 
GEG courses with a lab and 040, 322, and 323 may be used in II.A. 
and
 GEG courses 040, 204, 274, 305, 322, 323, 324, 347, 380, and 394 may NOT be used in II.B.
)















IV.  COLLEGE DISTRIBUTION  (21 credits) 	RC	CR	GR	CAC	

		A. Foundations

		

		

		

		



			COURSE:  EDU 100 Perspectives on American Education

		3

		

		

		



		B.	Special Education

		

		

		

		



			COURSE:  SPU 201 Cognitive Development

		3

		

		

		



			COURSE:  SPU 314 Effective Instructional Strategies

		3

		

		

		



		C.	Literacy

		

		

		

		



			COURSE:  SEU 342 Principles of Teaching

	(must be taken with accompanying lab – Area VI.)

		3

		

		

		



		D.	Diversity

		

		

		

		



			COURSE:  SEU 312 Principles of Learning

	(must be taken with accompanying lab – Area VI.)

		3

		

		

		



		E.	Technology

		

		

		

		



			COURSE:  ITC 321 Instructional Technology in Education

		3

		

		

		



		F.	Math

		

		

		

		



			COURSE: MAT 105, 106, 140 or 115

		3

		

		

		







TEACHER CANDIDACY REQUIREMENTS



Requirements must be met upon reaching 48 credit hours

[bookmark: _GoBack]		Passing scores on Initial Licensure tests (3)

· 3.0 or higher Grade Point Average

· C or better in ENG 023 or 025

· C or better in ENG literature course

· C or better in two mathematics courses

· Completion of Education Exploration hours



B.S. in Secondary Education – General Science

A Minimum of 120 Credits is Required

Program #37049   Version # 20123







		

		V.  CERTIFICATION COURSES:    58-61 S.H.   	RC	CR	GR	CAC 



		A.		Required Courses:  40  S.H.

		

		

		

		



			BIO 104 Principles of Biology

		4

		

		

		



			BIO 106 Introduction to Zoology

		4

		

		

		



			BIO 108 Introduction to Botany

		4

		

		

		



			CHM 100 General Chemistry I

		4

		

		

		



			CHM 102 General Chemistry II

		4

		

		

		



			GEL 100 Physical Geology

		4

		

		

		



			Select one of the following courses:

	AST 140 Astronomy I  	OR

	AST 142 Astronomy II

		



3

		

		

		



			GEG 204 Meteorology

		3

		

		

		



			PHY 040 General Physics I

		4

		

		

		



			ENV 100 Introduction to Environmental Science

		3

		

		

		



			ENV 222 Environmental Biology

		3

		

		

		



		B.	Biology Elective (lab course beyond 010):  3 S.H.

		

		

		

		



			BIO

		3

		

		

		



		C.	Physical Science Electives:   9 S.H.

	(GEL, CHM, PHY, AST, ENV prefix course with a lab)  

		

		

		

		



		

		3

		

		

		



		

		3

		

		

		



		

		3

		

		

		



		D. 	Mathematics:   6 - 9 S. H.

		

		

		

		



			MAT 105 College Algebra and

		#

		

		

		



			MAT 106 Trigonometry and

		#

		

		

		



			MAT 140 Applied Statistical Methods

		#

		

		

		



		OR

		

		

		

		



			MAT 115 Precalculus Mathematics and

		#

		

		

		



			MAT 140 Applied Statistical Methods

		#

		

		

		





	

		VI.  CLINICAL COMPONENT:  27-30 S.H.



			1SEU 312 Principles of Learning

		#

		

		

		



			1SEU 313 Principles of Learning Clinical Lab

	(must be taken with accompanying lecture – SEU 312) 

		3

		

		

		



			1SEU 342 Principles of Teaching

		#

		

		

		



			1SEU 343 Principles of Teaching Clinical Lab

	(must be taken with accompanying lecture – SEU 342 ) 

		3

		

		

		



			EDU 326 Introduction to Middle Level Education (optional)

		

		

		

		



			1SEU 410 Science Instructional Methods for Middle and High School 

		3

		

		

		



			1SEU 390/391 Clinical Experience and Practicum I and II

		12

		

		

		











1 Teacher Candidacy must be achieved for these courses and a minimum grade of B- is required.



# - Student is receiving credit for course as a General Education requirement.  (Maximum of 6 credits in mathematics would count in General Education)
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General Science Program of Study - Undergraduate


NSTA Science Content Analysis Form



In alignment with the 2012 NSTA Standard 1 Element a



NOTE: A description of each course can be found at the end of this document.



Competency Requirements for All Science Teachers



Table 1: Unifying Concepts

		A. Competencies (numbers 1-5)

		B. Required course number & name



		1. Multiple ways we organize our perceptions of the world and how systems organize the studies and knowledge of science.

		BIO 104: Principles of Biology 



		2. Nature of scientific evidence and the use of models for explanation.

		BIO 104: Principles of Biology



		3. Measurement as a way of knowing and organizing observations of constancy and change.

		BIO 104: Principles of Biology



		4. Evolution of natural systems and factors that result in evolution or equilibrium.

		BIO 104: Principles of Biology



		5. Interrelationships of form, function, and behaviors in living and nonliving systems.

		BIO 104: Principles of Biology





















































Program: Undergraduate secondary education single field program in biology.

Science Content Requirement Analysis Tables A, B, and C for Biology



Table A: Biology

		A. Core Competencies (numbers 1-13)

		B. Required course number & name



		1. Life processes in living systems including organization of matter and energy

		BIO 104: Principles of Biology



		2. Similarities and differences among animals, plants, fungi, microorganisms, and viruses 

		BIO 106: Introduction to Zoology

BIO 108: Introduction to Botany



		3. Ecological systems including the interrelationships and dependencies of organisms with each other and their environments

		BIO 104: Principles of Biology



		4. Population dynamics and the impact of population on its environment

		BIO 104: Principles of Biology

BIO 222: Environmental Biology



		5. General concepts of genetics and heredity 

		BIO 104: Principles of Biology



		6. Organizations and functions of cells and multi-cellular systems

		BIO 104: Principles of Biology



		7. Behavior of organisms and their relationships to social systems

		BIO 106: Introduction to Zoology



		8. Regulation of biological systems including homeostatic mechanisms 

		BIO 106: Introduction to Zoology

BIO 108: Introduction to Botany



		9. Fundamental processes of modeling and investigating in the biological sciences 

		BIO 104: Principles of Biology



		10. Applications of biology in environmental quality and in personal and community health

		BIO 222: Environmental Biology

BIO 224: Applied Environmental Microbiology



		11. Bioenergetics including major biochemical pathways 

		BIO 252: Cellular Physiology and Metabolism



		12. Molecular genetics and heredity and mechanisms of genetic modification 

		BIO 216: Genetics



		13. Molecular basis for evolutionary theory and classification 

		BIO 216: Genetics







Table B: Biology

		B. Advanced Competencies (numbers 14-19)

		B. Required course number & name



		14. Biochemical interactions of organisms and their environments 

		BIO 314: Animal Behavior

BIO 324: Plant Ecology



		15. Causes, characteristics, and avoidance of viral, bacterial, and parasitic diseases 

		BIO 224: Applied Environmental Microbiology



		16. Molecular genetics

		BIO 216: Genetics



		17. Issues related to living systems such as genetic modification, uses of biotechnology, cloning, and pollution from farming. 

		BIO 216: Genetics

BIO 222: Environmental Biology



		18. Historical development and perspectives in biology including contributions of significant figures and underrepresented groups, and the evolution of theories in biology 

		BIO 380: Senior Seminar in Biology



		19. How to design, conduct, and report research in biology 

		BIO 380: Senior Seminar in Biology







Table C: Biology

		C. Supporting Competencies (numbers 20-36)

		B. Required course number & name



		Chemistry

		



		20. General Chemistry

		CHM 100: General Chemistry I



		21. Biochemistry

		CHM 102: General Chemistry II

CHM 204: Fundamentals of Organic Chemistry



		22. Basic chemistry laboratory techniques

		CHM 100: General Chemistry I

CHM 102: General Chemistry II



		Physics 

		



		23. Light

		PHY 040



		24. Sound

		PHY 040



		25. Optics

		PHY 040



		26. Electricity

		NOT COVERED



		27. Energy and order

		PHY 040



		28. Magnetism

		NOT COVERED



		Earth and Space Science

		



		29. Energy and geochemical cycles

		BIO 104: Principles of Biology



		30. Climate

		BIO 222: Environmental Biology



		31. Oceans

		BIO 104: Principles of Biology



		32. Weather

		BIO 222: Environmental Biology



		33. Natural resources

		BIO 104: Principles of Biology



		34. Changes in the Earth

		BIO 222: Environmental Biology



		Mathematics

		



		35. Probability

		MAT 140: Applied Statistical Methods



		36. Statistics

		MAT 140: Applied Statistical Methods





























Program: Undergraduate secondary education single field program in earth and space science.

Science Content Requirement Analysis Tables A, B, and C for Earth and Space Science



Table A: Earth and Space Science

		A. Core Competencies (numbers 1-12)

		B. Required course number & name



		1. Characteristics of land, atmosphere, and ocean systems on Earth

		GEL 100: Physical Geology

GEL 110: Oceanography

GEG 204: Meteorology



		2. Properties, measurement, and classification of Earth materials

		GEL 100: Physical Geology



		3. Changes in the Earth including land formation and erosion

		GEL 102: Historical Geology



		4. Geochemical cycles including biotic and abiotic systems

		ENV 210: Environmental Geology

GEL 100: Physical Geology

GEL 102: Historical Geology



		5. Energy flow and transformation in Earth systems

		ENV 100: Introduction to Environmental Science

ENV 210: Environmental Geology

GEL 102: Historical Geology



		6. Hydrological features of the Earth

		GEL 100: Physical Geology



		7. Patterns and changes in the atmosphere, weather, and climate

		GEG 204: Meteorology



		8. Origin, evolution, and planetary behaviors of Earth 

		AST 140: Planetary Science



		9. Origin, evolution, and properties of the universe

		AST 142: Stellar and Galactic Astronomy



		10. Fundamental processes of investigating in the Earth and space science

		AST 140: Planetary Science

AST 142: Stellar and Galactic Astronomy



		11. Sources and limits of natural resources

		ENV 100: Introduction to Environmental Science



		12. Applications of Earth and space sciences to environmental quality and to personal and community health and welfare

		ENV 100: Introduction to Environmental Science

ENV 210: Environmental Geology







Table B: Earth and Space Science

		B. Advanced Competencies (numbers 14-21)

		B. Required course number & name



		13. Gradual and catastrophic changes in the Earth

		AST 140: Planetary Science

ENV 210: Environmental Geology

GEL 102: Historical Geology



		14. Oceans and their relationship to changes in atmosphere and climate

		GEL 110: Oceanography



		15. Hydrological cycles and problems of distribution and use of water

		ENV 100: Introduction to Environmental Science

GEL 100: Physical Geology



		16. Dating of the Earth and other objects in the universe

		AST 140: Planetary Science

AST 142: Stellar and Galactic Astronomy



		17. Structures and interactions of energy and matter in the universe

		AST 142: Stellar and Galactic Astronomy



		18. Impact of changes in the Earth on the evolution and distribution of living things

		ENV 100: Introduction to Environmental Science

GEL 102: Historical Geology



		19. Issues related to changes in Earth Systems such as global climate change, mine subsidence, and channeling of waterways

		ENV 100: Introduction to Environmental Science

ENV 210: Environmental Geology



		20. Historical development and perspectives, including contributions of significant figures and underrepresented groups, and the evolution of theories in the Earth and space sciences

		AST 140: Planetary Science

GEL 102: Historical Geology



		21. How to design, conduct, and report research in the Earth and space sciences

		AST 140: Planetary Science

AST 142: Stellar and Galactic Astronomy

ENV 210: Environmental Geology







Table C: Earth and Space Science

		C. Supporting Competencies (numbers 22-39)

		B. Required course number & name



		Biology

		



		22. Evolution

		BIO 104: Principles of Biology



		23. Ecology 

		BIO 104: Principles of Biology



		24. Population dynamics

		BIO 104: Principles of Biology



		25. Flow of energy

		BIO 104: Principles of Biology



		26. Flow of materials through Earth systems

		BIO 104: Principles of Biology



		Chemistry

		



		27. Broad concepts of inorganic chemistry

		CHM 100: General Chemistry I



		28. Basic laboratory techniques of inorganic chemistry

		CHM 100: General Chemistry I



		29. Broad concepts of organic chemistry

		CHM 102: General Chemistry II



		30. Basic laboratory techniques of organic chemistry

		CHM 102: General Chemistry II



		Physics

		



		31. Electricity

		PHY 042: General Physics II



		32. Forces and motion

		PHY 040: General Physics I



		33. Energy

		PHY 040: General Physics I

PHY 042: General Physics II



		34. Magnetism

		PHY 042: General Physics II



		35. Thermodynamics

		PHY 040: General Physics I



		36. Optics

		PHY 040: General Physics II



		37. Sound

		PHY 040: General Physics I



		Mathematics

		



		38. Statistics

		MAT 140: Applied Statistical Methods



		39. Probability

		MAT 140: Applied Statistical Methods

























































































Program: Undergraduate secondary education single field program in chemistry.

Science Content Requirement Analysis Tables A, B, and C for Chemistry



Table A: Chemistry

		A. Core Competencies (numbers 1-15)

		B. Required course number & name



		1. Fundamental structures of atoms and molecules 

		CHM 100: General Chemistry I 



		2. Basic principles of ionic, covalent, and metallic bonding 

		CHM 100: General Chemistry I



		3. Periodicity of physical and chemical properties of elements 

		CHM 100: General Chemistry I



		4. Laws of conservation of matter and energy 

		CHM 100: General Chemistry I



		5. Fundamental of chemical kinetics, equilibrium and thermodynamics 

		CHM 102: General Chemistry II

CHM 314: Physical Chemistry I



		6. Kinetic molecular theory and gas laws 

		CHM 100: General Chemistry I

CHM 314: Physical Chemistry I



		7. Mole concept, stoichiometry, and laws of composition 

		CHM 100: General Chemistry I

CHM 102: General Chemistry II



		8. Solutions, colloids, and colligative properties 

		CHM 102: General Chemistry II



		9. Acids/base chemistry 

		CHM 102: General Chemistry II

CHM 230: Analytical Chemistry I



		10. Fundamental oxidation-reduction chemistry 

		CHM 100: General Chemistry I

CHM 340: Analytical Chemistry II



		11. Fundamental of organic chemistry and biochemistry

		CHM 214: Organic Chemistry I

CHM 216: Organic Chemistry II

CHM 320: Advanced Inorganic Chemistry I



		12. Nature of science: Fundamental processes in chemistry 

		CHM 100: General Chemistry I

CHM 102: General Chemistry II



		13. Applications of chemistry in personal and community health and environmental quality 

		CHM 102: General Chemistry II

CHM 380: Senior Seminar in Chemistry



		14. Fundamentals of nuclear chemistry 

		CHM 100: General Chemistry I

CHM 316: Physical Chemistry II



		15. Historical development and perspectives in chemistry 

		CHM 230: Analytical Chemistry I

CHM 340: Analytical Chemistry II







Table B: Chemistry

		B. Advanced Competencies (numbers 16-27)

		B. Required course number & name



		16. Principles of electrochemistry 

		CHM 102: General Chemistry II

CHM 314: Physical Chemistry I



		17. Transition elements and coordination compounds 

		CHM 320: Advanced Inorganic Chemistry I



		18. Molecular orbital theory, aromaticity, metallic and ionic structures, and correlation to properties of matter

		CHM 216: Organic Chemistry II

CHM 320: Advanced Inorganic Chemistry I



		19. Advanced concepts in chemical kinetics, equilibrium, gas laws, and thermodynamics 

		CHM 314: Physical Chemistry I



		20. Lewis structures and molecular geometry 

		CHM 320: Advanced Inorganic Chemistry I



		21. Advanced concepts in acid/base chemistry, including buffers 

		CHM 230: Analytical Chemistry I



		22. Major biological compounds and reactions

		CHM 310: Biochemistry

CHM 320: Advanced Inorganic Chemistry I



		23. Solvent system concepts

		CHM 214: Organic Chemistry I

CHM 340: Analytical Chemistry II



		24. Chemical reactivity and molecular structure including electronic and steric effects

		CHM 100: General Chemistry I

CHM 314: Physical Chemistry I

CHM 320: Advanced Inorganic Chemistry I



		25. Organic chemistry including syntheses, reactions, mechanisms, and aromaticity

		CHM 214: Organic Chemistry I

CHM 216: Organic Chemistry II



		26. Green chemistry and sustainability

		CHM 230: Analytical Chemistry I



		27. How to design, conduct, and report research in chemistry

		CHM 380: Senior Seminar in Chemistry







Table C: Chemistry

		C. Supporting Competencies (numbers 28-41)

		B. Required course number & name



		Biology

		



		28. Molecular biology

		BIO 104: Principles of Biology 



		29. Ecology 

		BIO 104: Principles of Biology



		Earth and Space Science 

		



		30. Geochemistry

		GEL 100: Physical Geology



		31. Cycles of matter

		CHM 100: General Chemistry I

GEL 100: Physical Geology



		32. Energetics of Earth systems

		GEG 204: Meteorology



		Physics

		



		33. Energy

		PHY 100: Physics I

PHY 102: Physics II



		34. Properties and function of waves

		PHY 100: Physics I



		35. Properties and function of motions

		PHY 100: Physics I



		36. Properties and function of forces

		PHY 100: Physics I



		37. Electricity

		PHY 102: Physics II



		38. Magnetism

		PHY 102: Physics II



		Mathematics

		



		39. Statistics

		CHM 230: Analytical Chemistry I



		40. Use of differential equations

		MAT 181: Calculus I



		41. Calculus

		MAT 181: Calculus I

MAT 182: Calculus II







Program: Undergraduate secondary education single field program in physics.

Science Content Requirement Analysis Tables A, B, and C for Physics



Table A: Physics

		A. Core Competencies (numbers 1-11)

		B. Required course number & name



		1. Energy, work, and power

		PHY 100: Physics I



		2. Motion, major forces, and momentum

		PHY 100: Physics I



		3. Newtonian physics with engineering applications

		PHY 100: Physics I

PHY 102: Physics II



		4. Conservation of mass, momentum, energy, and charge

		PHY 100: Physics I



		5. Physical properties of matter: solids, liquids, and gases

		CHM 100: General Chemistry I



		6. Kinetic-molecular motion and atomic models

		PHY 100: Physics I

PHY 212: Modern Physics I



		7. Radioactivity, nuclear reactors, fission, and fusion

		PHY 102: Physics II

PHY 214: Modern Physics II



		8. Wave theory, sound, light, the electromagnetic spectrum and optics

		PHY 102: Physics II

PHY 212: Modern Physics II



		9. Electricity and magnetism

		PHY 102: Physics II

PHY 316: Electricity and Magnetism



		10. Fundamental processes of investigating in physics

		PHY 315: Advanced Physics Lab



		11. Applications of physics in environmental quality and to personal and community health

		PHY 100: Physics I

PHY 102: Physics II

PHY 315: Advanced Physics Lab







Table B: Physics

		B. Advanced Competencies (numbers 12-22)

		B. Required course number & name



		12. Thermodynamics and energy-matter relationships

		PHY 327: Thermodynamics and Statistical Mechanics



		13. Nuclear physics including matter-energy duality and reactivity

		PHY 214: Modern Physics II



		14. Angular rotation and momentum, centripetal forces, and vector analysis

		PHY 312: Classical Mechanics I

PHY 245: Mathematical Physics I



		15. Quantum mechanics, space-time relationships, and special relativity

		PHY 212: Modern Physics I



		16. Models of nuclear and subatomic structures and behavior

		PHY 214: Modern Physics II



		17. Light behavior, including wave-particle duality and models

		PHY 212: Modern Physics I

PHY 230: Optics



		18. Electrical phenomena including electric fields, vector analysis, energy, potential, capacitance, and inductance

		PHY 220: Electronics

PHY 316: Electricity and Magnetism



		19. Issues related to physics such as disposal of nuclear waste, light pollution, shielding communication systems and weapons development

		NOT COVERED



		20. Historical development and cosmological perspectives in physics including contributions of significant figures and underrepresented groups, and evolution of theories in physics

		PHY 212: Modern Physics I



		21. How to design, conduct, and report research in physics

		PHY 100: Physics I

PHY 102: Physics II

PHY 315: Advanced Physics Lab



		22. Applications of physics and engineering in society, business, industry, and health fields

		PHY 315: Advanced Physics Lab







Table C: Physics

		C. Supporting Competencies (numbers 23-36)

		B. Required course number & name



		Biology

		



		23. Organization of life

		BIO 104: Principles of Biology



		24. Bioenergetics

		BIO 104: Principles of Biology



		25. Biomechanics

		BIO 104: Principles of Biology



		26. Cycles of matter

		BIO 104: Principles of Biology



		Earth and Space Science 

		



		27. Structures of the universe

		AST 140: Planetary Science



		28. Energy

		AST 140: Planetary Science



		29. Interactions of matter

		AST 140: Planetary Science



		Chemistry

		



		30. Organization of matter and energy

		CHM 100: General Chemistry I



		31. Electrochemistry

		CHM 102: General Chemistry II



		32. Thermodynamics

		CHM 102: General Chemistry II



		33. Bonding

		CHM 100: General Chemistry I



		Mathematics

		



		34. Statistics

		NOT COVERED



		35. Use of differential equations

		MAT 340: Differential Equations



		36. Calculus

		MAT 181: Calculus I

MAT 182: Calculus II



























Program: Undergraduate secondary education single field program in general science.

Science Content Requirement Analysis Tables A, B, and C for General Science



**The General Science program contains many of the same courses that fulfill core competency requirements in the Secondary Education Biology, Earth and Space Science, Chemistry, and Physics programs.  These include:



BIO 104: Principles of Biology

BIO 106: Introduction to Zoology

BIO 108:Introduction to Botany

CHM 100: General Chemistry I

CHM 102: General Chemistry II

GEL 100: Physical Geology

AST 140: Planetary Science OR AST 142: Stellar and Galactic Astronomy

GEG 204: Meteorology

PHY 040: General Physics I

ENV 100: Introduction to Environmental Science

ENV 222: Environmental Biology

An additional biology elective course

Three additional physical science elective courses

Three mathematics courses (1 of which must be a statistical methods course)

















































Course Descriptions



AST 140: Planetary Science

This course provides an introduction to the observational and quantitative techniques used to understand the characteristics, origin, and evolution of our Solar System. Topics include the formation and evolution of planets, asteroids, comets, moons, and rings. In laboratory exercises, students will use data from NASA and other missions to explore the dynamic evolution of our Solar System



AST 142: Stellar and Galactic Astronomy

This course is a survey of stars and stellar systems including the sun as a star, stellar properties and distances, binary stars, variable stars, star clusters, stellar evolution, galaxies and the universe. Some concepts of astrophysics, radio astronomy and cosmology are introduced. There will be several planetarium and telescopic observation sessions. Actual data acquired at national and local observatories, including the Kutztown University Observatory, will be incorporated into laboratory exercises



BIO 104: Principles of Biology

This course provides students with an introduction to the biological principles and functional aspects of biology that will serve as a foundation for understanding the biology of plants and animals. The concepts covered in this course include the scientific method, cellular structures and processes, genetics, evolution, and biodiversity. 



BIO 106: Introduction to Zoology

This course contains an introduction to the principles of zoology. It places emphasis on the topics of evolution, ecology, animal diversity and comparative characteristics of selected phyla in the kingdoms Protista and Animalia. 



BIO 108: Introduction to Botany

This course is an introduction to the concepts of botany. Emphasis is placed on structure, function, plant diversity, and plant ecology. Topics include plant cellular structure, anatomy and morphology of stems, roots and leaves, transport processes, photosynthesis and respiration, plant growth and development, plant biotechnology, plant diversity, economic botany, and plant ecology. 



BIO 216: Genetics

This is an introduction to the principles of heredity. Topics include classic Mendelian genetics, gene interactions, genetic recombination, chromosome structure mapping, DNA structure and replication, mechanisms of gene expression, genetics of bacteria and viruses, gene and chromosome mutations, inheritance of extra-nuclear genes, and evolutionary genetics. 



BIO 222: Environmental Biology

An introduction to the causes and symptoms of environmental deterioration. The effect of ecological perturbations on ecosystems especially the biota. 



BIO 224: Applied Environmental Microbiology

This is an introductory microbiology course emphasizing prokaryotic functional anatomy, metabolism, and genetics. Principles of diseases and a basic introduction to immunology are included which provide a background for an overview of a variety of common diseases. Applied and environmental aspects of food, soil, and water microbiology are stressed in both the lecture and the laboratory. 



BIO 252: Cellular Physiology and Metabolism

This course examines how living things function at the cellular and molecular level, particularly how organisms obtain and utilize energy to sustain themselves. Emphasis will be placed on the structure and metabolism of carbohydrates, lipids, and nitrogen-containing biomolecules, such as proteins, amino acids, nucleic acids and nucleotides. Energy transducing cellular processes, such as glycolysis, the citric acid cycle, electron transport system, oxidative phosphorylation, gluconeogenesis, and the pentose phosphate pathway, will be covered in detail. The interrelationships of the metabolism of carbohydrates, lipids, proteins, amino acids, and other nitrogen-containing biomolecules will be emphasized.



BIO 314: Animal Behavior

A biological approach to the study of behavior emphasizing the neural mechanisms, ecology, and evolutionary history of a wide variety of behaviors of both invertebrates and vertebrates. The major topics covered include the structure and function of nerve cells and nerve circuits, comparative sensory physiology, orientation and navigation, feeding, animal communication, learning, and social behavior. 



BIO 324: Plant Ecology

This course provides an introduction to plant population, physiology, and community ecology. The focus will be on plant responses at the physiological, individual, population, and community levels to components of the living and non-living environment. The course will examine topics including plant physiological, anatomical, and reproductive responses to the physical environment, responses to intra- and interspecific competition, a survey of symbiotic relationships, and an introduction to plant conservation biology. Historic and contemporary perspectives in plant community ecology will be examined. 



BIO 380: Senior Seminar in Biology

This course is designed to provide student a forum to critically evaluate current trends and concepts in the biological sciences through the venue of student prepared seminars and term papers. 



CHM 100: General Chemistry I

The course covers the structure and behavior of matter. Emphasis is on chemical arithmetic, chemical nomenclature, atomic theory and structure, periodic classification of elements, gas laws, valence, oxidation, reduction and equation writing. 







CHM 102: General Chemistry II

A continuation of CHM 100.  This course covers acids, bases, ionization, equilibrium, and rates of reaction.



CHM 204: Fundamentals of Organic Chemistry

This is a one semester introductory course that covers the fundamental concepts and principles important in understanding the structures of organic compounds and their reactivity. The laboratory portion includes the development of basic laboratory skills necessary to isolate, synthesize and characterize organic compounds and study their behavior. This course will concentrate on the areas of organic chemistry most relevant to biology and environmental science.



CHM 214: Organic Chemistry I

Concepts and principles of fundamental group chemistry are used in the study of reactions of organic compounds. Naming, preparation of and properties of compounds are stressed. The correlation of theory is demonstrated as laboratory skills are developed.



CHM 216: Organic Chemistry II

A continuation of CHM 214. Concepts and principles of fundamental group chemistry are used in the study of reactions of organic compounds. Naming, preparation of and properties of compounds are stressed. The correlation of theory is demonstrated as laboratory skills are developed.



CHM 230: Analytical Chemistry I

This course involves methods and techniques for determining the structure and composition of matter. Students will attack problems of a chemical nature by learning a series of techniques that allow them to identify and quantify various components in samples. Some of the techniques involve chemical fundamentals such as stoichiometry, acid-base equilibria, and careful measurement techniques while others involve sophisticated chemical instrumentation. The lecture portion of the course will uncover the theory underlying these techniques, while the laboratory will provide an opportunity for students to address real-world analytical problems, develop their measurement skills, and gain valuable experience using analytical techniques commonly encountered in research and industry. 



CHM 310: Biochemistry I

Biochemistry involves the study of the chemical components of living creatures-from viruses to mammals-to explain how and why chemical reactions happen.  Students will learn in detail the molecular components of cells (proteins, lipids, carbohydrates, and nucleic acids) and study the concepts of protein dynamics (kinetics, specificity, and regulation).  The laboratory will cover selected techniques of modern protein biochemistry.









CHM 314: Physical Chemistry I

A study of the law of thermodynamics and their application to solutions and phase equilibria; chemical kinetics; electrochemistry; and an introduction to quantum chemistry (atomic and molecular structure); and statistical mechanics.



CHM 316: Physical Chemistry II

A continuation of CHM 314. A study of the law of thermodynamics and their application to solutions and phase equilibria; chemical kinetics; electrochemistry; and an introduction to quantum chemistry (atomic and molecular structure); and statistical mechanics.



CHM 320: Advanced Inorganic Chemistry I

The application of physio-chemical principles to understanding structure and reactivity in main group and transition elements. Valence Bond, Crystal Field, VSEPR, and LCAO-MO will be applied to describe the bonding in coordination compounds. Organometallic and bio-inorganic chemistry will be treated, as will boranes, cluster and ring systems, and inorganic polymers. The laboratory will involve both synthetic and analytic techniques and interpretation of results



CHM 340: Analytical Chemistry II

This course continues to develop students' abilities to determine what components are present in various samples and to what extent. Students build upon the foundation laid in Analytical Chemistry I to master a diverse array of analytical techniques. Detailed investigations of oxidation-reduction and complexation equilibria are applied to volumetric analyses. Instrumental techniques within the areas of Spectroscopy (Infrared, Atomic Absorption and Emission, Mass Spectrometry, and NMR), Chromatography (HPLC, GC/MS, and Ion Chromatography), and Electrochemistry (Potentiometry and Voltammetry) will be highlighted. The lecture explores the theory underlying the techniques, while the laboratory provides students with an opportunity to work with state-of-the-art chemical instrumentation to analyze a wide variety of samples.



CHM 380: Senior Seminar in Chemistry

This course consists of readings and discussions in the area of the individual student's interest in preparation for the comprehensive examination in Chemistry. 



ENV 100: Introduction to Environmental Science

A multi-disciplinary introduction to environmental problems and their potential solutions. Lecture and laboratory work are supplemented by field trips.



ENV 210: Environmental Geology

A study of the relationship between man and his geological habitat. Problems that society faces in using the earth are examined, including case histories of natural disasters and human interactions with earth materials. Geo-chemical cycles, geological materials, and land use will be examined as they relate to environmental quality.







[bookmark: _GoBack]GEG 204: Meteorology

Meteorology is the study that deals with the phenomena of the atmosphere. This includes the physics, chemistry, and dynamics of the atmosphere, and extends to include many of the direct effects of the atmosphere upon the Earth's surface, the oceans, and life in general. Students will be given the opportunity to work with the basic instruments used in measuring atmospheric characteristics, learn how those characteristics are coded on weather maps, be presented with strategies to analyze the weather data, and learn the basics of forecasting the weather.



GEL 100: Physical Geology

An introduction to earth processes, physical geology includes the study of the formation of common rocks, minerals and economic mineral deposits, the structure of the earth's interior, and geological processes that create the surface landscape. Human and environmental hazards are also examined. Laboratory work includes the study of rocks, minerals, topographic maps, landforms, and geologic maps. 



GEL 102: Historical Geology

An introduction to the geological and biological evolution of the earth, historical geology traces the history of the earth as recorded in the rock record. The scientific methods by which geologists interpret the earth history are introduced. 



GEL 110: Oceanography

An introductory course designed to introduce students from diverse backgrounds to the physical, chemical, biological and geological aspects of the oceans and to the methods and techniques of this rapidly expanding field. Emphasis is placed on lab and at-sea assignments which focus the students' attention on the interrelationship and unity of oceanography, and its relation to other environmental sciences.



MAT 140: Applied Statistical Methods

This course is an introduction to quantitative methods as applied to statistical reporting and data analysis. It will incorporate techniques for obtaining, analyzing and presenting data in numerical form; measures of central tendency and dispersion; the normal distribution curve; standard scores; applicability of probability and sampling theory to statistical research; interpretation of confidence intervals; hypothesis testing; correlation; linear regression. 



MAT 181: Calculus I

The topics in this course include the definition and calculation of limits, continuity and differentiability, differentials, derivatives of algebraic and transcendental functions, the application of derivatives to graphing, antiderivatives, and the introduction of the definite integral, applications of definite integrals; and some techniques of integration. 



MAT 182: Calculus II

The topics in this course include the definition, properties, and applications of definite integrals, properties, derivatives, and integrals of exponential, logarithmic, trigonometric, inverse trigonometric, and hyperbolic functions with applications; techniques of integration; indeterminate forms and improper integrals; sequences, series, and convergence tests; differentiation and integration of power series; and polar integrals.



PHY 40: General Physics I

This is the first part of the algebra-based (non-calculus) introductory course sequence in physics. It will cover mechanics, vibrations and waves, and thermal physics. 



PHY 42: General Physics II

This is the second part of the algebra-based (non-calculus) introductory course sequence in physics. It will cover electricity and magnetism.



PHY 100: Physics I

This is the first part of the calculus-based introductory course sequence in physics with lab. This course covers mechanics, vibrations and waves, and thermal physics, and is designed for students in physics, chemistry and related fields.



PHY 102: Physics II

This is the second part of the calculus-based introductory course sequence in physics with lab. This course covers electronics and magnetism, and optics, and is designed for students in physics, chemistry and related fields



PHY 212: Modern Physics I

		





This course offers an introduction to the theory of relativity and the ideas of early quantum physics. Topics include special relativity, blackbody radiation, photoelectric effect, Compton effect, x-rays, structure of the atom, emission/absorption spectra and the Bohr Model, wave-particle duality, and wave packets.



PHY 214: Modern Physics II

This course provides a continuation of the discussion of early quantum physics into quantum mechanics and an introduction to atomic physics, nuclear physics and modern elementary particle physics.



PHY 220: Electronics

This course includes the characteristics of passive components, solid-state diodes, transistors, and basic integrated circuits. DC and AC analysis of transistor and op-amp circuits leads to a survey of basic amplifier designs. Extensive lab work provides experience building and testing circuits.



PHY 230: Optics 

This course provides a survey of optical science and its applications. Emphasis is given to geometrical and physical optics. Geometrical optics considers the propagation of light as rays through simple optical systems (mirrors, lenses, and prisms) leading to discussions if imaging, aberrations, and optical instruments. Physical optics studies include the propagation of light as waves by exploring the theory and applications of interference, diffraction, and polarization effects. Special topics such as quantum optics, integrated optics, Fourier optics, and/or applications in medicine, display technologies, and optical communications are also included.



PHY 245: Mathematical Physics I

This is a course on mathematical methods in physics. Many branches of mathematics that have direct applications in physics are discussed with an emphasis on developing problem solving skills. Topics include complex numbers, linear algebra and vector spaces, vector calculus, Fourier series, and ordinary differential equations.



PHY 312: Classical Mechanics I

This course offers a comprehensive study of kinematics and dynamics of particles in a Newtonian mechanical framework. Central forces and orbits, scattering, and Lagrangian and Hamiltonian mechanics are also discussed in great detail.



PHY 315: Advanced Physics Lab

This is an advanced level undergraduate laboratory physics course that features experiments in Mechanics, Thermodynamics, Electricity and Magnetism, and Modern Physics.



PHY 316:  Electricity and Magnetism

This course covers the fundamental principles of classical theory of electricity and magnetism, and the extension of these principles to Maxwell’s Equations. Topics include electrostatics, boundary value problems, magnetostatics, electric and magnetic fields in matter, and time-varying fields.



PHY 327: Thermodynamics and Statistical Mechanics

The first part of this course will systematically cover classical thermodynamics with focus on four laws of thermodynamics and their applications and specific attention to heat engines. The second part of the course will provide an introduction to statistical mechanics, leading up to a derivation of the macroscopic results of thermodynamics from the underlying microscopic theory.
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NSTA Content Analysis Form


		Commonwealth of Pennsylvania

		DEPARTMENT OF EDUCATION

		333 Market St., Harrisburg, PA  17126-0333







Pennsylvania Statewide Evaluation Form for Student Professional Knowledge and Practice

     




     


 


     

Student/Candidate’s Last Name

First


Middle


Social Security Number


     










     

Subject(s) Taught









Grade Level


This form is to serve as a permanent record of a student teacher/candidate’s professional performance evaluation during a specific time period, based on specific criteria.  This form must be used at least twice during the 12-week (minimum) student teaching experience.


PERFORMANCE EVALUATION


Directions:  Examine all sources of evidence provided by the student teacher/candidate and bear in mind the aspects of teaching for each of the four categories used in this form.  Check the appropriate aspects of student teaching, and indicate the sources of evidence used to determine the evaluation of the results in each category.  Assign an evaluation for each of the four categories and  then assign an overall evaluation of performance.  Sign the form and gain the signature of the student teacher. 

		Category I:  Planning and Preparation – Student teacher/candidate demonstrates thorough knowledge of content and pedagogical skills in planning and preparation.  Student teacher makes plans and sets goals based on the content to be taught/learned, knowledge of assigned students, and the instructional context.  


Alignment: 354.33. (1)(i)(A), (B), (C), (G), (H)



		Student Teacher/Candidate’s performance appropriately demonstrates:


· Knowledge of content 


· Knowledge of pedagogy


· Knowledge of Pennsylvania’s K-12 Academic Standards


· Knowledge of students and how to use this knowledge to impart instruction


· Use of resources, materials, or technology available through the school or district 


· Instructional goals that show a recognizable sequence with adaptations for individual student needs


· Assessments of student learning aligned to the instructional goals and adapted as required for student needs


· Use of educational psychological principles/theories in the construction of lesson plans and setting instructional goals






		Sources of Evidence (Check all that apply and include dates, types/titles and number)       



		 FORMCHECKBOX 
 Lesson/Unit Plans


See Attached 430-A


 FORMCHECKBOX 
 Resources/Materials/Technology
See Attached 430-A


 FORMCHECKBOX 
 Assessment Materials


See Attached 430-A


 FORMCHECKBOX 
 Information About Students 

See Attached 430-A (Including IEP’s)

		 FORMCHECKBOX 
 Student Teacher Interviews
See Attached 430-A


 FORMCHECKBOX 
 Classroom Observations
See Attached 430-A


 FORMCHECKBOX 
 Resource Documents

See Attached 430-A



 FORMCHECKBOX 
 Other


See Attached 430-A



		Category

		Exemplary   3 Points 

		Superior   2 Points

		Satisfactory  1 Point

		Unsatisfactory  0 Points



		Criteria for Rating

		The candidate consistently and thoroughly demonstrates indicators of performance.

		The candidate usually and extensively demonstrates indicators of performance.

		The candidate sometimes and adequately demonstrates indicators of performance.

		The candidate rarely or never and inappropriately or superficially demonstrates indicators of performance.



		Rating


(Indicate √)

		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 




		Justification for Evaluation: 







     




     


 


     

Student/Candidate’s Last Name

First


Middle


Social Security Number


		Category II:  Classroom Environment – Student teacher/candidate establishes and maintains a purposeful and equitable environment for learning, in 


which students feel safe, valued, and respected, by instituting routines and setting clear expectations for student behavior.


Alignment: 354.33. (1)(i)(E), (B)



		Student Teacher/Candidate’s performance appropriately demonstrates: 


· Expectations for student achievement with value placed on the quality of student work


· Attention to equitable learning opportunities for students


· Appropriate interactions between teacher and students and among students


· Effective classroom routines and procedures resulting in little or no loss of instructional time


· Clear standards of conduct and effective management of student behavior


· Appropriate attention given to safety in the classroom to the extent that it is under the control of the student teacher

· Ability to establish and maintain rapport with students



		Sources of Evidence (Check all that apply and include dates, types/titles, and number)



		 FORMCHECKBOX 
 Classroom Observations

See Attached 430-A



 FORMCHECKBOX 
 Informal Observations/Visits
See Attached 430-A


 FORMCHECKBOX 
 Student Teacher/Candidate
See Attached 430-A
     Interviews




		 FORMCHECKBOX 
 Visual Technology


See Attached 430-A


 FORMCHECKBOX 
 Resources/Materials/Technology/Space
See Attached 430-A


 FORMCHECKBOX 
 Other



See Attached 430-A



		Category

		Exemplary  3 Points

		Superior  2 Points

		Satisfactory  1 Point

		Unsatisfactory  0 Points



		Criteria for Rating

		The candidate consistently and thoroughly demonstrates indicators of performance.

		The candidate usually and extensively demonstrates indicators of performance.

		The candidate sometimes and adequately demonstrates indicators of performance.

		The candidate rarely or never and inappropriately or superficially demonstrates indicators of performance.



		Rating


(Indicate √)

		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 




		Justification for Evaluation:       







     




     


 


     

Student/Candidate’s Last Name

First


Middle


Social Security Number


		Category III – Instructional Delivery - Student teacher/candidate, through knowledge of content, pedagogy and skill in delivering instruction, engages students in learning by using a variety of instructional strategies.


Alignment: 354.33. (1)(i)(D),(F),(G)



		Student Teacher/candidate’s performance appropriately demonstrates:


· Use of knowledge of content and pedagogical theory through his/her instructional delivery


· Instructional goals reflecting Pennsylvania K-12 standards  


· Communication of procedures and clear explanations of content 


· Use of instructional goals that show a recognizable sequence, clear student expectations, and adaptations for individual student needs


· Use of questioning and discussion strategies that encourage many students to participate


· Engagement of students in learning and adequate pacing of instruction


· Feedback to students on their learning


· Use of informal and formal assessments to meet learning goals and to monitor student learning


· Flexibility and responsiveness in meeting the learning needs of students


· Integration of disciplines within the educational curriculum






		Sources of Evidence (Check all that apply and include dates, types/titles, or number)



		 FORMCHECKBOX 
 Classroom Observations
See Attached 430-A


 FORMCHECKBOX 
 Informal Observations/Visits
See Attached 430-A


 FORMCHECKBOX 
 Assessment Materials
See Attached 430-A


 FORMCHECKBOX 
 Student Teacher/Candidate 
See Attached 430-A

  Interviews


		 FORMCHECKBOX 
 Student Assignment Sheets
See Attached 430-A


 FORMCHECKBOX 
 Student Work
See Attached 430-A


 FORMCHECKBOX 
 Instructional Resources/
See Attached 430-A

 Materials/Technology 


 FORMCHECKBOX 
 Other

See Attached 430-A



		Category

		Exemplary  3 Points

		Superior  2 Points

		Satisfactory  1 Point

		Unsatisfactory  0 Points



		Criteria for Rating

		The candidate consistently and thoroughly demonstrates indicators of performance.

		The candidate usually and extensively demonstrates indicators of performance.

		The candidate sometimes and adequately demonstrates indicators of performance.

		The candidate rarely or never and inappropriately or superficially demonstrates indicators of performance.



		Rating


(Indicate √)

		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 




		Justification for Evaluation: 







     




     


 


       


Student/Candidate’s Last Name

First


Middle


Social Security Number


		Category IV – Professionalism - Student teacher/candidate demonstrates qualities that characterize a professional person in aspects that occur in and beyond the classroom/building.


Alignment: 354.33. (1)(i)(I),(J)



		Student Teacher/Candidate’s performance appropriately demonstrates:


· Knowledge of school and district procedures and regulations related to attendance, punctuality and the like


· Knowledge of school or district requirements for maintaining accurate records and communicating with families


· Knowledge of school and/or district events 


· Knowledge of district or college’s professional growth and development opportunities


· Integrity and ethical behavior, professional conduct as stated in Pennsylvania Code of Professional Practice and Conduct for Educators; and local, state, and federal, laws and regulations


· Effective communication, both oral and written with students, colleagues, paraprofessionals, related service personnel, and administrators


· Ability to cultivate professional relationships with school colleagues


· Knowledge of Commonwealth requirements for continuing professional development and licensure






		Sources of Evidence (Check all that apply and include dates, types/titles, or number)



		 FORMCHECKBOX 
 Classroom Observations
See Attached 430-A


 FORMCHECKBOX 
 Informal Observations/Visits
See Attached 430-A


 FORMCHECKBOX 
 Assessment Materials

See Attached 430-A


 FORMCHECKBOX 
 Student Teacher Interviews
See Attached 430-A


 FORMCHECKBOX 
 Written Documentation
See Attached 430-A


		 FORMCHECKBOX 
 Student Assignment Sheets

See Attached 430-A


 FORMCHECKBOX 
 Student Work



See Attached 430-A


 FORMCHECKBOX 
 Instructional Resources/Materials/
See Attached 430-A

Technology


 FORMCHECKBOX 
 Other



See Attached 430-A



		Category

		Exemplary  3 Points

		Superior  2 Points

		Satisfactory  1 Point 

		Unsatisfactory  0 Points



		Criteria for Rating

		The candidate consistently and thoroughly demonstrates indicators of performance.

		The candidate usually and extensively demonstrates indicators of performance.

		The candidate sometimes and adequately demonstrates indicators of performance.

		The candidate rarely or never and inappropriately  or superficially  demonstrates indicators of performance.



		Rating


(Indicate √ )

		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 


		 FORMCHECKBOX 




		Justification for Evaluation:       





		Overall Rating



		Category

		Exemplary  (Minimum of  


                       12 Points) 

		Superior  (Minimum of 8 Points)

		Satisfactory  (Minimum of 


                        4 Points)

		Unsatisfactory  (0 Points)



		Criteria for Rating

		The candidate consistently and thoroughly demonstrates indicators of performance.

		The candidate usually and extensively demonstrates indicators of performance.

		The candidate sometimes and adequately demonstrates indicators of performance.

		The candidate rarely or never and inappropriately  or superficially  demonstrates indicators of performance.



		Rating


(Indicate number)

		     

		     

		     

		     





Note:  This assessment instrument must be used a minimum of two times. A satisfactory rating (1) in each of the 4 categories, resulting in a minimum total of at least (4) points, must be achieved on the final summative rating to favorably complete this assessment. 







		Justification for Overall Rating:      







     




     


 


      


Student Teacher/Candidate’s Last Name
First


Middle

              Social Security Number


     




     





     

District/IU



School





Interview/Conference Date


School Year:      


Term:       



		Required Signatures:

		



		Supervisor/Evaluator:

		

		Date:      



		Student/Teacher Candidate:

		

		Date:      



		

		

		



		

		

		

		





(Confidential Document)


       KU 10/10/03
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PDE 430 Observation Form


Section IV – Evidence for Meeting Standards



NSTA Assessment 5: Evidence of P-12 Student Learning - Teacher Work Sample

 

SECTION 1: Description of the assessment, alignment to standards, brief analysis of data findings, and interpretation of data.

 

A. Description of the Assessment and Its Use in the Program



The overall purpose of the Teacher Work Sample is for candidates to gather evidence and reflect upon their ability to impact student learning.  The assessment includes a description of the context of the candidate’s classroom, a description of learning objectives, and an inquiry-based lesson plan.  The lesson plan, which must include standards, objectives, activities, assessments, and assignments, is approved by the cooperating teacher and taught by the teacher candidate.  The Teacher Wok Sample also includes a pretest to measure student knowledge before the lesson and a posttest to measure student learning after the lesson.  An assessment analysis is then submitted in chart and narrative form.  After the lesson, candidates write a 3-5 page reflective paper discussing use of classroom inquiry and the lesson’s impact on student learning, including possible reasons and solutions for lack of student understanding of the lesson.  Samples of student work are included to show if learning objectives have been met.



Candidates complete this assessment in coordination with their cooperating teachers during their student teaching experience.  The Teacher Work Sample is completed near the midpoint of the student teaching experience.  Candidates must achieve a minimum satisfactory rating on each of the assessment categories on the rubric.  If the minimum requirements are not met, remediation is required.  The student teaching supervisor evaluates the Teacher Work Sample.



B.  Description of How this Assessment Aligns with NSTA Standards



The Teacher Work Sample strongly aligns with the following NSTA standards:

		Teacher Work Sample Assessment Categories (as appear on the assessment rubric)

		NSTA Standard

		Evidence of Alignment



		Collection of Assessment Data

		5a - Collect, organize, analyze, and reflect on diagnostic, formative and summative evidence of a change in mental functioning demonstrating that scientific knowledge is gained and/or corrected.

		The candidate develops pretest/posttest assessments that align with all learning objectives.  The assessments contain detailed directions for their administration and an outline of scoring procedures with discernable levels of performance.



		Analysis of Assessment Data

		5a - Collect, organize, analyze, and reflect on diagnostic, formative and summative evidence of a change in mental functioning demonstrating that scientific knowledge is gained and/or corrected.

		The candidate analyzes and presents data that are technically accurate, meaningful, and include all three required groups of students. 





		Reflection on Assessment Data

		5a - Collect, organize, analyze, and reflect on diagnostic, formative and summative evidence of a change in mental functioning demonstrating that scientific knowledge is gained and/or corrected.



		The candidate identifies successful and unsuccessful activities and assessments and provides plausible reasons (based on theory / research) for their success or lack thereof.  The candidate uses data to provide specific ideas for redesigning instruction and assessment of the content and explains why each specific change would improve student achievement of the learning objectives.



		Understanding the Nature of Science

		5b - Provide data to show that P-12 students are able to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science.

		The candidate provides multiple sources of evidence that document students’ ability to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science.





		Development of Concepts Through Appropriate Inquiries

		5c - Engage students in developmentally appropriate inquiries that require them to develop concepts and relationships from their observations, data, and inferences in a scientific manner.

		The candidate provides students with multiple authentic and creative inquiries where they develop concepts and relationships from their observations, data, and inferences.  









C.  Brief Analysis of Data Findings



Data were collected over two applications of this assessment (Fall 2015 and Spring 2016).  Due to the small sample size (N=5), the data presented were not disaggregated by program.  Of the 5 candidates, 2 completed their student teaching in Fall 2015 and 3 completed their student teaching experience in Spring 2016.  The data from the two applications of the assessment support the claim that the candidates performed acceptably and demonstrated competence in meeting NSTA Standard 5.  The mean scores across all the elements of the standard ranged from 1.4 to 2.8, out of a possible 3.0.  Candidates scored highest on NSTA Standards 5a and 5c, indicating a Superior to Exemplary level of competence.  Candidates scored lowest on NSTA Standard 5b, thus identifying this standard as an area for future improvement. 



D.  Interpretation of Data Providing Evidence for Meeting Standards



Data indicate that the majority of candidates were able to complete this assessment at a Superior level of competence or greater.  The skills necessary to successfully complete this assessment are acquired during the Science Instructional Methods course and refined during a candidate’s student teaching experience.  It did not come as a surprise that candidates scored well on NSTA Standards 5a and 5c as the areas of assessment and inquiry have always been key aspects of the science education program.  Candidates did a great job in providing students with engaging inquiry opportunities as well as collecting student assessment data and reflecting upon that data to make relevant changes to their practice.  However, instructing candidates on how to assist their students in distinguishing science from nonscience, understanding the evolution and practice of science as a human endeavor, and critically analyzing assertions made in the name of science, has not been a focus in the candidates’ programs.  This explains why candidates did not perform well on that aspect of NSTA Standard 5.  More opportunities for candidates to develop this skill will be provided during the Science Instructional Methods course and fostered throughout the candidates’ student teaching experiences.  Further, the student teaching supervisor will work more closely with the candidate (prior to completion of the Teacher Work Sample) to ensure that the expectations of NSTA Standard 5b are explicitly embedded within the candidate’s lesson plans and assessments.    























































SECTION 2: Assessment documentation



E.  Assessment Tool



Evidence of P-12 Student Learning: Teacher Work Sample (TWS)



In coordination with your cooperating teacher, you will complete a Teacher Work Sample (TWS) during your field experience.  This assignment assesses your knowledge and skill in implementing processes identified as fundamental to improving student learning.  Through this assessment, you will document and provide evidence of your ability to facilitate student learning.    



The assignment includes a description of the context of your classroom, a description of learning objectives (rationale) and a lesson plan (may extend past one day of class).  This lesson plan, which will include those areas in the Kutztown University Standard Lesson Plan Format (standards, objectives, activities, assessments, and assignments) will be approved by your cooperating teachers and taught to students in class.  The lesson plan will include a pretest to measure student prior knowledge before the lesson and a posttest to measure student learning after instruction.  Results from the pretest and the posttest will be compiled.  An assessment analysis will then be submitted in chart and narrative form.  After the lesson, you will write a paper discussing use of classroom inquiry and reflecting on your lesson’s impact on students, including possible solution(s) for lack of student understanding (if applicable).  Samples of student work must be included to show if learning objectives have been met.  Be sure to remove students’ names from all samples to protect student privacy.  Ultimately, a TWS is what you do in class every day, including looking at specific goals for teaching and analyzing data to see what factors contribute to student success.  Be sure to consult the Assessment Rubric to ensure that you are providing sufficient evidence for meeting the highest performance indicator.



Assignment Summary

1. Identify a unit topic with your cooperating teacher.  The lesson can be taught in one day (if possible) but may extend beyond the scope of one day.

2. Prepare a Teacher Work Sample report that includes the following five components:

· Description of the Context (Worksheet)

Describe the teaching context for your classroom by completing the worksheet.

· Description of Learning Objectives & Lesson Plan

Identify standards and learning objectives based on the KU Lesson Plan format.

· Pretest and Posttest based on Learning Objectives

Create assessments designed to measure student performance before (pretest), during (formative assessment), and after (posttest) the lesson.

· Assessment Analysis (Chart and Narrative)

Report student learning using the results from the pretest and posttest.

· Reflective Paper

Reflect upon and evaluate your teaching, analyzing what caused students to learn.

3. Submit a copy of your TWS Report to your student teaching supervisor 







The following guidelines will assist you in the preparation of the Teacher Work Sample.  



Part 1: Description of the Context (Worksheet)

Research as much information as you can on the information found in each of the bulleted items/factors listed on the worksheet.  Write an explanation predicting how you think the factors listed may affect your planning, teaching, and student learning with regard to your unit.  Describe any supports and challenges that may affect instruction and student learning.  Use the information from the bulleted items to generate predictions and their effect on your unit.



This section must include the following information:

• Number of students

• Grade level of students

• Other student characteristics (see worksheet)

• Other conditions that affect learning environment such as space and materials (specify)



Candidates must include the worksheet below with a narrative description of the context.



Part 1 Worksheet

Description of Context 



Intern _________________________________________________



Term/Year _____________________________________________



Supervising Teacher ______________________________________



School/System___________________________________________



Subject(s):____________________________ Minutes for Teaching: _____



Number of Students: _____ Grade Level ______ Ages: __________



Put number of students in class who match description:



Males _____      Females _____ (should add up to total number of students)



White _____      Hispanic ______     African-American _____     Native American _____     Asian _____

Other ______ (should add up to total number of students)



ELL ______     Students with IEP _____      Academically Gifted _____      Free/reduced lunch _____ 



Describe any other characteristics of the students or the working environment that may influence teaching and learning in a narrative and elaborate on any of the items above.  

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________







Part 2: Description of Learning Objectives and Lesson Plan

Before you begin to design instruction and assessment for your unit, you must articulate exactly what you want students to Understand, Know, and Be Able To Do at the conclusion of the unit.



The Learning Objectives section of the Teacher Work Sample consists of the following elements: a table listing each learning objective, its Bloom level, and its alignment with the Pennsylvania standards.  Further, you must provide a detailed rationale explaining the appropriate nature of each learning objective.  When formulating each learning objective, be sure that it can be a) thoroughly addressed during the lesson, and b) reliably and validly assessed with both formative and summative assessment.



Some reminders on Learning Objectives…

Learning objectives are statements that guide the planning, delivery and assessment of the TWS unit and are intended to:

· provide a focus for instruction

· provide a framework for inquiry

· establish a clear basis for your assessment plan



Learning Objectives should be significant (based on the nature of the discipline as well as the standards), challenging (set high expectations for learners), and varied (more than one level of Bloom’s Taxonomy).  Further, Learning Objectives should state learning outcomes for students and NOT specific activities students are expected to complete.  Learning Objectives should be phrased in terms of what is expected from the students and be phrased as, “Students will…”. Learning Objectives should be arranged from lower to higher levels of Bloom’s Taxonomy and build upon each other.  Be sure to identify an appropriate number of standards which align to the Learning Objective.  Do not try and include every standard that you feel remotely relates to the content.  Instead, be purposeful and select only those standards for which you will provide explicit instruction and which you will assess.



This part of the TWS consists of two sections: 



Section A: A chart which outlines your learning goals 

		Overarching Goal: Students will understand that…



		Learning Objective

		Level of Bloom’s Taxonomy

		PA Standard



		1. Students will…



2. Students will…



		

		







Section B: A complete lesson plan outlining how you will achieve the Learning Objectives and a description of the Learning Objectives.  The description should be no more than 500 words and address the following:

· How the Learning Objectives build upon students’ prerequisite knowledge and skills

· How the Learning Objectives reflect the contextual factors from Part 1

· How the Learning Objectives promote inquiry

· How the Lesson Plan helps to accomplish the Learning Objectives.

Part 3: Pretest and Posttest (Assessments and Summary)

You must develop a pretest and posttest to specifically measure the objectives of the lesson.  Both tests must be measurable and quantifiable so that they yield a number (i.e. number of items correct, percent correct, or number on a rating scale).



The pretest and posttest must measure the goal(s) of the lesson.  The posttest is not required to be the same as the pretest but it could be.  For example, a science test could have the same type and number of multiple choice items on the pretest and posttest, but different actual items.  A prompt for an extended response could be different on the pretest and posttest, yet still measure the same skill.  



The pretest and posttest must include the following:

1. Learning Objective(s)

2. Directions for administering

3. Directions for scoring

4. Materials – They must be included or explicitly described

5. Standards addressed

6. Test items

7. Student work samples representing various levels of achievement (at least three).



In addition to creating the pretest and posttest, you must write a 1-2 page assessment summary.  The summary should provide an overview of how you constructed the pretest and posttest and why you selected the questions you did (how they correlate to the Learning Objectives).  Further, discuss your plan for formative assessment that will help you determine student progress throughout the unit (i.e. worksheets, exit slips, free writes, etc.).  Finally, discuss the criteria you used to determine if the students’ performance on the posttest met the learning objectives.





Part 4: Assessment Analysis

Once you have graded the pretests and posttests and examined your use of formative assessment you must analyze the data to determine students’ progress related to the learning objectives. Use visual representations and narrative to communicate the progress/performance/achievement toward learning objectives demonstrated by the whole class, subgroups, and individual students.  Suggested length is 2-3 pages with charts and student samples.



• Whole class: To analyze the progress of your whole class, create a table that shows pre- and post-assessment data on every student. Then, create a graph that shows the extent to which your students made progress on one learning objective (from pretest to posttest).  Summarize what the graph and table tell you about your students' learning (i.e., the number of students met the criterion).



• Subgroups: Select a group characteristic (e.g., gender, performance level, socio-economic status, language proficiency) to analyze one learning objective.  Provide a rationale for your selection of this characteristic to form subgroups (e.g., girls vs. boys; high- vs. middle- vs. low-performers). Create a graphic representation that compares pretest and posttest results for the subgroups on this learning objective. Summarize what the data show about student learning.

• Individuals: Select two students that demonstrated different levels of performance. Explain why it is important to understand the learning of these particular students. Use pretest and posttest data with examples of the students’ work to draw conclusions about the extent to which these students reached the learning objectives. Graphic representations are not necessary for this subsection. Examples of two students’ work should be scanned and uploaded.





Part 5: Reflective Essay Discussing Impact on Student Learning (3-5 pages)

Reflect on your performance as a teacher in guiding the instructional process of this lesson and link your performance to student learning results. Evaluate your performance relative to the criteria questions listed below.  Conclude by identifying future actions for improved practice and professional growth.   Please be specific in your answers.



· Using your data and your experience teaching this lesson, what will you do differently in planning the next time you teach this content?  

· Using your data and your experience teaching this lesson, what will you do differently in teaching the next time you teach this content?

· Using your data and your experience teaching this lesson, what will you do differently in assessment the next time you teach this content?

· How did the TWS positively impact your thinking concerning teaching and learning? 



F.  Assessment Scoring Rubric



		NSTA Standard

		Assessment Category

		Exemplary - 3

		Superior - 2

		Satisfactory - 1

		Unsatisfactory - 0





		NSTA Standard 5: Impact on Student Learning



Standard 5a - 1: Collect, organize, analyze, and reflect on diagnostic, formative and summative evidence of a change in mental functioning demonstrating that scientific knowledge is gained and/or corrected.



		Collection of Assessment Data

		The candidate develops pretest/posttest assessments that align with all lesson learning objectives.  



The assessments contain detailed directions for their administration and an outline of scoring procedures with discernable levels of performance. 

		The candidate develops pretest/posttest assessments that align with most (at least 80%) of the lesson learning objectives. 



The assessments contain detailed directions for their administration and an outline of scoring procedures with discernable levels of performance.























		The candidate develops pretest/posttest assessments that align with some (at least 60%) of the lesson learning objectives. 



OR



The assessments do not contain detailed directions for their administration or an outline of scoring procedures with discernable levels of performance.



		The candidate develops pretest/posttest assessments that align with few (less than 60%) of the lesson learning objectives. 



The assessments do not contain detailed directions for their administration and an outline of scoring procedures with discernable levels of performance.





		NSTA Standard 5: Impact on Student Learning



Standard 5a - 2: Collect, organize, analyze, and reflect on diagnostic, formative and summative evidence of a change in mental functioning demonstrating that scientific knowledge is gained and/or corrected.



		Analysis of Assessment Data

		Analyses and presentation of data are technically accurate, meaningful, and include all three required groups. 



		Analyses of data are technically accurate, meaningful, and include all three required groups.  There are minor errors in the way the analyzed data are presented.

		Analyses and presentation of data are technically accurate and meaningful for two of the required groups.

		Analyses of data are not technically accurate or meaningful. 



OR



Analyses and presentation of data are technically accurate and meaningful for only one of the required groups.









































		NSTA Standard 5: Impact on Student Learning



Standard 5a - 3: Collect, organize, analyze, and reflect on diagnostic, formative and summative evidence of a change in mental functioning demonstrating that scientific knowledge is gained and/or corrected.



		Reflection on Assessment Data

		The candidate identifies successful and unsuccessful activities and assessments and provides plausible reasons (based on theory or research) for their success or lack thereof.



The candidate uses data to provide specific ideas for redesigning instruction and assessment of the content and explains why each specific change would improve student achievement of the learning objectives.





		The candidate identifies successful and unsuccessful activities and assessments and superficially explores reasons for their success or lack thereof (no use of theory or research). 



The candidate uses data to provide specific ideas for redesigning instruction and assessment of the content and explains why each specific change would improve student achievement of the learning objectives.



		The candidate identifies successful and unsuccessful activities and assessments and provides plausible reasons (based on theory or research) for their success or lack thereof.



The candidate uses data to provide specific ideas for redesigning instruction and assessment of the content but does not provide a rationale for why these changes would improve student learning. 

		The candidate identifies successful and unsuccessful activities and assessments and superficially explores reasons for their success or lack thereof (no use of theory or research) or does not provide a rationale. 



The candidate uses data to provide specific ideas for redesigning instruction and assessment of the content but does not provide a rationale for why these changes would improve student learning.















		NSTA Standard 5: Impact on Student Learning



Standard 5b:  Provide data to show that P-12 students are able to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science.



		Understand the Nature of Science

		The candidate provides multiple sources of evidence (3 or more) that document students’ ability to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science.



		The candidate provides some sources of evidence (at least 2) that document students’ ability to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science.



		The candidate provides a single source of data that documents students’ ability to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science.



		The candidate does not provide any convincing or conclusive sources of evidence that document students’ ability to distinguish science from nonscience, understand the evolution and practice of science as a human endeavor, and critically analyze assertions made in the name of science.

































		NSTA Standard 5: Impact on Student Learning



Standard 5c: Engage students in developmentally appropriate inquiries that require them to develop concepts and relationships from their observations, data, and inferences in a scientific manner.



		Development of Concepts Through Appropriate Inquiries



		The candidate provides students with multiple authentic and creative inquiries where they develop concepts and relationships from their observations, data, and inferences.  





		The candidate demonstrates the ability to engage students in experiences that include inquiries where they develop concepts and relationships from their observations, data, and inferences.  



		The candidate occasionally provides students with experiences that include inquiries where they develop concepts and relationships from their observations, data, and inferences.  



		The candidate provides little to no evidence that indicates the development of plans that include inquiries that require students to develop concepts and relationships from their observations, data, and inferences. 















































G.  Candidate Data



Table 1: Overall Competence for Each Element of NSTA Standard 5

N = 5 students (2 applications of assessment: Fall 2015 and Spring 2016)

		Assessment Category

		NSTA Standard

		Mean Score

		% Exemplary (3)

		% Superior (2)

		% Satisfactory (1)

		% Unsatisfactory (0)



		Collection of Assessment Data

		5a

		2.8

		80%



(4 students)

		20%



(1 student)

		0%

		0%



		Analysis of Assessment Data

		5a

		2.6

		60%



(3 students)

		40%



(2 students)

		0%

		0%



		Reflection on Assessment Data

		5a

		2.2

		20%



(1 student)

		80%



(4 students)

		0%

		0%



		Overall Mean Score for Standard 5a = 2.5 





		Understand the Nature of Science

		5b

		1.4

		0%

		60%



(3 students)

		40%



(2 students)

		0%



		Overall Mean Score for Standard 5b = 1.4





		Development of Concepts Through Appropriate Inquiries

		5c

		2

		0%

		100%



(5 students)

		0%





		0%



		Overall Mean Score for Standard 5c = 1.8











Table 2: Candidate-specific Data for Each Element of NSTA Standard 5

N = 5 students (2 applications of assessment: Fall 2015 and Spring 2016)

		Candidate

		Semester Program Completed

		Content Area

		NSTA Standard 5a 

		NSTA Standard 5a

		NSTA Standard 5a

		NSTA Standard 5b

		NSTA Standard 5c



		1

		Fall 2015

		General Science

		3

		3

		2

		2

		2



		2

		Fall 2015

		Biology

		3

		3

		2

		2

		2



		3

		Spring 2016

		Physics

		3

		2

		2

		1

		2



		4

		Spring 2016

		Biology

		2

		2

		2

		1

		2



		5

		Spring 2016

		Physics

		3

		3

		3

		2

		2



		Mean

		

		

		2.8

		2.6

		2.2

		[bookmark: _GoBack]1.6

		2



		Range

		

		

		2  3

		2  3

		2  3

		1  2

		 N/A







NSTA Assessment 5


Section IV – Evidence for Meeting Standards



NSTA Assessment 6: Professional Knowledge and Skills

 

SECTION 1: Description of the assessment, alignment to standards, brief analysis of data findings, and interpretation of data.

 

A. Description of the Assessment and Its Use in the Program



Effective teachers of science strive continuously to improve their knowledge and understanding of the ever-changing knowledge base of both science content and science pedagogy.  Teacher candidates must demonstrate that they engage actively and continuously in professional learning and leadership opportunities in both their science content area and science pedagogy.



This assessment requires teacher candidates to select from a menu of professional development options to develop themselves as teacher scholars and teacher leaders.  Teacher candidates should strive to earn a minimum of 25 points in each category, content professional development and pedagogy professional development, over the course of their teacher preparation program at Kutztown University.  The teacher candidate may complete any of the options and any combination of options as long as a minimum of 25 points is reached in each category.  It is the responsibility of the teacher candidate to collect and maintain appropriate evidence of their engagement with such activities.  The completed assessment is due at the conclusion of the candidate’s student teaching experience and evaluated by the student teaching supervisor.  



This assessment was introduced at the beginning of the Fall 2015 semester, so while adequate data was collected through two applications of the assessment, we could not determine if candidates’ professional development was sustained and ongoing throughout their program. 



B.  Description of How this Assessment Aligns with NSTA Standards



The Professional Knowledge and Skills Assessment strongly aligns with the following NSTA standard:

		Professional Knowledge and Skills Assessment Categories (as appear on the assessment rubric)

		NSTA Standard

		Evidence of Alignment



		Content Professional Development

		6a - Engage in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community.



		The candidate provides evidence that s/he engages actively and continuously in professional development opportunities in his/her content field such as talks, symposiums, research opportunities, or projects within their community.  Candidates are offered a menu of professional development options to select from to be able to demonstrate competence in this standard.  It is the responsibility of the candidate to collect and maintain appropriate evidence of engagement with such activities.   



		Pedagogy Professional Development

		6b - Engage in professional development opportunities such as conferences, research opportunities, or projects within their community.



		The candidate provides evidence that s/he engages in professional learning and leadership opportunities in science pedagogy such as conferences, research opportunities, or projects within their community. Candidates are offered a menu of professional development options to select from to be able to demonstrate competence in this standard.  It is the responsibility of the candidate to collect and maintain appropriate evidence of engagement with such activities.   







C.  Brief Analysis of Data Findings



Data were collected over two applications of this assessment (Fall 2015 and Spring 2016).  Due to the small sample size (N=5), the data presented were not disaggregated by program.  Of the 5 candidates, 2 completed their student teaching experience in Fall 2015 and 3 completed their student teaching experience in Spring 2016.  The data from the two applications of the assessment support the claim that the candidates performed acceptably and demonstrated competence in meeting NSTA Standard 6.  The mean scores on NSTA Standards 6a and 6b were 1.8 and 2.0, respectively, out of a possible 3.0. These mean scores indicate that candidates achieved an overall Superior level of competence with regard to NSTA Standard 6.  Anecdotally, a review of the candidates’ assessments revealed that they engaged in a wide variety of professional development activities, focused equally on science content and science pedagogy.  The university and the schools where candidates completed their student teaching sponsored most of these activities.



D.  Interpretation of Data Providing Evidence for Meeting Standards



Data indicate that the candidates were able to complete this assessment at a Superior level of competence.  The student teaching supervisor, cooperating teachers, and science faculty provided candidates with several content and pedagogy professional development opportunities.  The student teaching supervisor often made candidates aware of pedagogy professional development opportunities within the college of education.  These included the completion of required webinars through the NSTA portal, attending a local technology conference, and volunteering at the Science Olympiad. Cooperating teachers also assisted in providing candidates with opportunities to further their knowledge of science pedagogy.  These included school-based professional development opportunities as well as opportunities to advise after-school science clubs/activities.  Because we work closely with the College of Liberal Arts and Sciences, science faculty are keen on providing candidates with content-specific professional development opportunities.  For example, science education candidates often attend talks and colloquia, engage in research opportunities with faculty, and assist with community service events such as Science Nights.



The assessment was introduced to candidates during the Fall 2015 semester.  While candidates have always been urged (and sometimes required) to participate in professional development opportunities, this was never formalized.  Therefore, candidates who completed their student teaching experience during Fall 2015 did not have much time to prepare and/or gather evidence for meeting NSTA Standard 6.  These candidates were asked to remember and reflect upon professional development activities that they completed prior to the assessment’s introduction into the program.  Despite this limitation, Fall 2015 candidates were still able to demonstrate significant engagement in content and pedagogy professional development.  In contrast, Spring 2016 candidates had an entire year to engage with and reflect upon professional development opportunities.  While all candidates demonstrated a Superior level of competence on this assessment, improvements in terms of how and when the assessment is introduced must be made.  Moving forward, to ensure consistent and ongoing professional development in content and pedagogy, candidates will be made aware of this assessment at the beginning of their junior year.  Candidates will be reminded of the assessment and required to report on their progress throughout the final two years of their program.  This will occur during mandatory once-a-semester advisement sessions between the candidate and the science education advisor.  These advising sessions will also serve as checkpoints in case remediation is necessary.
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SECTION 2: Assessment documentation



E.  Assessment Tool



Professional Knowledge and Skills



Effective teachers of science strive continuously to improve their knowledge and understanding of the ever-changing knowledge base of both science content, and science pedagogy, including approaches for addressing inequities and inclusion for all students in science.  Effective teachers of science identify with and conduct themselves as part of the science education community.



Teacher candidates must demonstrate that they engage actively and continuously in professional learning and leadership opportunities in their content field such as talks, symposia, research opportunities, or projects within their community.  Professional learning and leadership can be defined as: 

· Knowledge of and participation in the activities of the professional science community

· Ethical behavior consistent with the best interests of students and the community

· Reflection on professional practices and continuous efforts to ensure the highest quality of science instruction



Teacher candidates are also expected to demonstrate that they participate in professional organizations and activities of the science education community beyond the classroom.  Evidence may include, but is not limited to:

· Membership in professional organizations (e.g. NSTA)

· Attendance at local, state or national meetings 

· Science education-related Professional Development

· Subscriptions to science education journals or magazines

· Presentation of a paper or workshop at a local, state or national meeting of a science / education organization



Below is a menu of professional development options that teacher candidates can use to develop themselves as teacher scholars and teacher leaders.  The menu of options covers NSTA Preservice Science Standard 6: Professional Knowledge and Skills.  It is the responsibility of the teacher candidate to collect and maintain appropriate evidence of their engagement with such activities.   



Menu of Professional Development Options

1. Present at a national, state, or regional/local science or education conference

· Point Value: 

· National: 8 points

· State: 7 points:

· Regional/Local: 6 points



· Evidence: Letter of acceptance, abstract, and 1-2 page reflection on the experience of presenting 



2. Attend a national, state, or regional/local science or education conference

· Point Value: 5



· Evidence: Registration confirmation and 2-3 page reflection on three sessions attended, key points made at the sessions, and how information from those sessions can be incorporated into your teaching



3. University-, Intermediate Unit-, State-, District-, or School-Sponsored Professional Development 

· Point Value: 4 



· Evidence: Copy of agenda and 1-2 page reflection on key points made at the professional development and how information can be incorporated into your teaching



4. Webinar from a Professional Organization

· Point Value: 3



· Evidence: 1-page reflection on key points from the webinar and how information can be incorporated into your teaching



5. Online training

· Point Value: 3



· Evidence: 1-page reflection on key points from the online training and how information can be incorporated into your teaching



6. Science community service or volunteer work involving children (e.g. Science Olympiad)

· Point Value: 3



· Evidence: 1-page reflection on your experience of working with children and how the experience impacted your views on teaching 



7. Research opportunities 

· Point Value: 3



· Evidence: 1-page reflection on how your experience with the research opportunity impacted your views on teaching 



8. Article Reflection

· Point Value: 2



· Evidence: 1-page reflection on key points from the article and how the information can be incorporated into your teaching



9. Membership in Professional Organization

· Point Value: 2



· Evidence: 1-page reflection that summarizes the organization’s mission and describes how membership in the organization will inform your teaching



10. Approved Alternative Opportunity 

· Point Value: To be determined



· Evidence: To be determined









F.  Assessment Scoring Rubric



		NSTA Standard

		Assessment Category

		Exemplary - 3

		Superior - 2

		Satisfactory - 1

		Unsatisfactory - 0



		NSTA Standard 6:

Professional Knowledge and Skills



Standard 6a: Engage in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community. 

























		Content Professional Development

		The candidate provides extensive evidence (25 or more total points) that s/he engages in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community. 



		The candidate provides sufficient evidence (20-24 total points) that s/he engages in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community.

		The candidate provides some evidence (15-19 total points) that s/he engages in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community. 



		The candidate provides little or no evidence (14 or below total points) that s/he engages in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community. 





		NSTA Standard 6: Professional Knowledge and Skills



Standard 6b: Engage in professional development opportunities such as conferences, research opportunities, or projects within their community.

































		Pedagogy Professional Development

		The candidate provides extensive evidence (25 or more total points) that s/he engages in professional learning and leadership opportunities in science pedagogy such as conferences, research opportunities, or projects within their community.

		The candidate provides sufficient evidence (20-24 total points) that s/he engages in professional learning and leadership opportunities in science pedagogy such as conferences, research opportunities, or projects within their community.

		The candidate provides some evidence (15-19 total points) that s/he engages in professional learning and leadership opportunities in science pedagogy such as conferences, research opportunities, or projects within their community.

		The candidate provides little or no evidence (14 or less total points) that s/he engages in professional learning and leadership opportunities in science pedagogy such as conferences, research opportunities, or projects within their community.













G.  Candidate Data



Table 1: Overall Competence for Each Element of NSTA Standard 5

N = 5 students (2 applications of assessment: Fall 2015 and Spring 2016)

		Assessment Category

		NSTA Standard

		Mean Score

		% Exemplary (3)

		% Superior (2)

		% Satisfactory (1)

		% Unsatisfactory (0)



		Content Professional Development

		6a

		1.8

		0%





		80%



(4 student)

		20%



(1 student)

		0%



		Pedagogy Professional Development

		6b

		2.0

		0%





		100%



(5 students)

		0%

		0%









Table 2: Candidate-specific Data for Each Element of NSTA Standard 5

N = 5 students (2 applications of assessment: Fall 2015 and Spring 2016)

		Candidate

		Semester Program Completed

		Content Area

		NSTA Standard 6a 

		NSTA Standard 6b



		1

		Fall 2015

		General Science

		2

		2



		2

		Fall 2015

		Biology

		2

		2



		3

		Spring 2016

		Physics

		1

		2



		4

		Spring 2016

		Biology

		2

		2



		5

		Spring 2016

		Physics

		2

		2



		Mean

		

		

		1.8

		2



		Range

		

		

		1  2

		N/A







NSTA Assessment 6






Basic Skills Assessment Options


























Education Exploration Field Experiences


Section IV – Evidence for Meeting Standards



NSTA Assessment 1: State Licensure Exam



SECTION 1: Description of the assessment, alignment to standards, brief analysis of data findings, and interpretation of data.

 

A. Description of the Assessment and Its Use in the Program



For initial teacher certification in Pennsylvania, all candidates must (1) earn a passing score on a basic skills test (reading, writing, and mathematics), (2) earn a Baccalaureate degree, (3) complete an approved educator preparation program, and (4) earn a passing score on the appropriate ETS Subject Assessment exam.  In Pennsylvania, the Subject Assessment exam is administered by Educational Testing Service (ETS) and serves as the state licensure exam.  The following ETS Subject Assessment exams are required for each licensure area in the science education program.  



		Licensure Area

		Test Code

		Test Name

		Qualifying Score



		Biology (7-12)

		5235

		Biology: Content Knowledge

		147



		Chemistry (7-12)

		5245

		Chemistry: Content Knowledge

		154



		Earth and Space Science (7-12)

		5571

		Earth and Space Sciences: Content Knowledge

		157



		Physics (7-12)

		5265

		Physics: Content Knowledge

		140



		General Science (7-12)

		5435

		General Science: Content Knowledge

		146







Our candidates are required to take the appropriate ETS Subject Assessment exam prior to their student teaching experience.  This means that most candidates take the exam the semester right before they student teach.



B.  Description of How this Assessment Aligns with NSTA Standards



The ETS Subject Assessment exams (Biology, 5235; Chemistry, 5245; Earth and Space Science, 5571; Physics, 5265; and General Science, 5435) are aligned with NSTA Standard 1a.  According to NSTA guidelines, no further alignment is needed for this report.   



C.  Brief Analysis of Data Findings



There were 16 Kutztown University undergraduate science education program completers during the last three academic years (Fall 2013 – Spring 2014; Fall 2014 – Spring 2015; Fall 2015 – Spring 2016).  All 16 received a Bachelor of Science degree and were recommended for licensure in Pennsylvania.  Of the 16 candidates, five successfully completed the Secondary Education: Biology program, one successfully completed the Secondary Education: Chemistry program, one successfully completed the Secondary Education: Earth and Space Science program, five successfully completed the Secondary Education: Physics program, and four successfully completed the Secondary Education: General Science program.  Data demonstrate that, for the past three academic years, completers of Kutztown University’s secondary science education programs have achieved a 100% pass rate of the ETS Subject Assessment exams, exceeding the 80% pass rate required by NSTA and CAEP.



D.  Interpretation of Data Providing Evidence for Meeting Standards



The faculty at Kutztown University acknowledge that the ETS Subject Assessment exams are high-quality indicators of a candidate’s understanding of the major concepts, principles, theories, laws, and interrelationships of his/her field of licensure and supporting fields as recommended by NSTA.  Since 100% of the program completers over the past three academic years have passed their respective content knowledge exam, we can confidently assert that our candidates meet the requirements of NSTA Standard 1a.



To ensure that our pass rates remain well above the minimum 80% required by NSTA and CAEP, the following steps have been taken:



1. The Interim Associate Dean for the College of Education was awarded an assessment grant in August 2016.  The purpose of the grant is to improve passing rates for the ETS Subject Assessment exams across all content areas.  One of the intended products of the grant is the creation of online modules where undergraduate students can access study preparation materials, review Subject Assessment aligned content, and engage with content-aligned interactive quizzes.  



2. Science faculty and science education faculty continue to collaborate to ensure alignment between content categories of the ETS Subject Assessment exams and the courses required of our secondary science education candidates.  













































SECTION 2: Assessment documentation



E.  Assessment Tool



Candidates must take and pass the ETS Subject Assessment exam appropriate for their licensure area.  Currently, Kutztown University offers five different science licensure areas: Biology, Chemistry, Earth and Space Science, Physics, or General Science.  Each of these licensure areas has its specific ETS Subject Assessment exam. 



F.  Assessment Scoring Rubric



Educational Testing Service (ETS) scores each candidate’s exam and provides scores and subscores to the candidate.  Pennsylvania decides the required passing (qualifying) score for each ETS Subject Assessment exam.



G.  Candidate Data



Table 1: Completers in Secondary Education: Biology undergraduate program

*Pennsylvania Qualifying Score = 147

		Biology: Content Knowledge (5235)

		Academic Year

		Number of Program Completers

		Mean Score

		Range

		Institutional Pass Rate

		State Pass Rate

		National Pass Rate



		

		2013-2014

		3

		171

		167  178

		100%

		86.9%

		81.9%



		

		2014-2015

		1

		179

		N/A

		100%

		88.9%

		84.8%



		

		2015-2016

		1

		164

		N/A

		100%

		95.3%

		86.5%







Table 2: Completers in Secondary Education: Chemistry undergraduate program

*Pennsylvania Qualifying Score = 154

		Chemistry: Content Knowledge (5245)

		Academic Year

		Number of Program Completers

		Mean Score

		Range	

		Institutional Pass Rate

		State Pass Rate

		National Pass Rate



		

		2013-2014

		0

		N/A

		N/A

		N/A

		63.5%

		62.9%



		

		2014-2015

		1

		172

		N/A

		100%

		64.7%

		64.3%



		

		2015-2016

		0

		N/A

		N/A

		N/A

		70.8%

		62.8%







Table 3: Completers in Secondary Education: Earth & Space Science undergraduate program    

*Pennsylvania Qualifying Score = 157

		Earth and Space Sciences: Content Knowledge (5571)

		Academic Year

		Number of Program Completers

		Mean Score

		Range

		Institutional Pass Rate

		State Pass Rate

		National Pass Rate



		

		2013-2014

		1

		159

		N/A

		100%

		68.0%

		65.2%



		

		2014-2015

		0

		N/A

		N/A

		N/A

		59.6%

		68.6%



		

		2015-2016

		0

		N/A

		N/A

		N/A

		74.0%

		68.5%









Table 4: Completers in Secondary Education: Physics undergraduate program

*Pennsylvania Qualifying Score = 140

		Physics: Content Knowledge (5265)

		Academic Year

		Number of Program Completers

		Mean Score

		Range

		Institutional Pass Rate

		State Pass Rate

		National Pass Rate



		

		2013-2014

		3

		147

		143  154

		100%

		73.9%

		69.1%



		

		2014-2015

		0

		N/A

		N/A

		N/A

		76.1%

		70.5%



		

		2015-2016

		2

		167.5

		166  169

		100%

		74.6%

		71.5%







Table 5: Completers in Secondary Education: General Science undergraduate program

*Pennsylvania Qualifying Score = 146

		General Science: Content Knowledge (5435)

		Academic Year

		Number of Program Completers

		Mean Score

		Range

		Institutional Pass Rate

		State Pass Rate

		National Pass Rate



		

		2013-2014

		0

		N/A

		N/A

		N/A

		85.3%

		84.5%



		

		2014-2015

		3

		170

		159  186

		100%

		75.2%

		82.4%



		

		2015-2016

		1

		195

		N/A

		100%

		77.7%

		83.4%































































Table 6: Mean and Range of Subscores for 2015-2016 (most recent academic year) 

		ETS Subject Assessment

		Number of Candidates

		Content Category

		Mean Subscores

		Range



		Biology: Content Knowledge (5335)

		1

		Nature of Science: Scientific Inquiry; Methodology; Techniques; and History

		12

		N/A



		

		

		Molecular and Cellular Biology

		8

		N/A



		

		

		Genetics and Evolution

		14

		N/A



		

		

		Diversity of Life and Organismal Biology

		17

		N/A



		

		

		Ecology: Organisms and Environments

		14

		N/A



		

		

		Science, Technology, and Social Perspectives

		8

		N/A



		



		Chemistry: Content Knowledge (5245)

		Subscores cannot be reported for this licensure area as there were 0 program completers during the most recent academic year.



		



		Earth and Space Sciences: Content Knowledge (5571)

		Subscores cannot be reported for this licensure area as there were 0 program completers during the most recent academic year.



		



		Physics: Content Knowledge (5265)

		2

		Mechanics

		25.5

		25  26



		

		

		Electricity and Magnetism

		13.5

		13  14



		

		

		Optics and Waves

		11

		10  12



		

		

		Heat; Energy; and Thermodynamics

		8.5

		8  9



		

		

		Modern Physics; Atomic and Nuclear Structure

		8.5

		7  10



		

		

		Scientific Inquiry; Processes; and Social Perspectives

		10.5

		9  12



		



		General Science: Content Knowledge (5435)

		1

		[bookmark: _GoBack] **This candidate completed the program in Fall 2015.  However, the candidate took the ETS General Science exam in 2013.  Subscores for exams taken more than two years ago are no longer available to the unit.  Therefore, subscores for this candidate can not be reported here. 







NSTA Assessment 1.docx


Section IV – Evidence for Meeting Standards



NSTA Assessment 2: Assessment of Content Knowledge – Grade Point Averages and Content Analysis Form 



SECTION 1: Description of the assessment, alignment to standards, brief analysis of data findings, and interpretation of data.

 

A. Description of the Assessment and Its Use in the Program



This assessment includes two parts.  The first part of this assessment is the alignment of core content competencies, advanced content competencies, and supporting content competencies to the courses that science education candidates are required to take as part of their respective program.  The alignment was completed using the NSTA Content Analysis Form for Secondary Science.  The completed Content Analysis Form has been uploaded as an attachment.  The second part of this assessment is the calculation of grade point averages (GPA). For the purpose of this assessment, grades associated with general education courses and pedagogy / pedagogical theory courses were not calculated in the GPA.  Therefore, only courses identified within the content analysis form for each licensure area were used in a calculation of GPA.  



Two separate GPA calculations were made.  The first GPA calculation included courses that aligned with core content competencies and advanced content competencies (NSTA Standard 1a).  The second GPA calculation included courses that aligned with supporting disciplines (NSTA Standard 1b).  GPA calculations are based on a 4.0 scale where a 4.0 = A, 3.0 = B, 2.0 = C, and a 1.0 = D.  



Transfer students must have equivalent coursework and laboratory experiences.  The university registrar determines course equivalency.  However, when a candidate successfully transfers a course into the university, the original course grade does not appear on the candidate’s transcript.  Instead, the code CR appears indicating that the candidate has been granted credit for the course.  Thus, these courses were not included in the GPA calculation.



B.  Description of How this Assessment Aligns with NSTA Standards



This assessment aligns with NSTA Standards 1a and 1b.  A calculation of a candidate’s GPA provides evidence that s/he understands the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields (NSTA Standard 1a) as well as the central concepts of the supporting disciplines and the supporting role of science-specific technology (NSTA Standard 1b).



Undergraduate curriculum advising sheets for Secondary Education: Biology, Secondary Education: Chemistry, Secondary Education: Earth and Space Science, Secondary Education: Physics, and Secondary Education: General Science programs are included and have been uploaded as attachments in Section I of the SPA report. 



C.  Brief Analysis of Data Findings



The completed NSTA Content Analysis Form shows the alignment of the secondary education science programs with specific competencies specified by NSTA.  Each program’s coursework exceeds the 90% minimum alignment required by NSTA.



GPA data was collected for all undergraduate completers for the last three academic years (2013-2014, 2014-2015, and 2015-2016).  As already mentioned, one GPA was calculated for courses comprising core and advanced competencies as specified by NSTA.  A separate GPA was calculated for courses comprising supporting competencies.  The three years of data are reported in three forms.  First, the data is disaggregated by academic year and area of licensure for the candidates.  Second, the data is disaggregated by academic year but aggregated for area of licensure.  Finally, the data is presented in terms of the number and percentage of students who fall within a certain category (GPA band) on a rubric.  The rubric is provided in Section F below.



The disaggregated data shows all 16 candidates in their areas of licensure (five in Biology, one in Chemistry, one in Earth and Space Science, five in Physics, and four in General Science) had GPA means of 3.3, 3.27, 3.18, 3.54, and 3.24, respectively.  



The aggregated data revealed that 82% of candidates (13 out of 16) had a GPA of 3.0 or above in their content area courses.  12% of candidates (2 out of 16) had a GPA between 2.75 – 2.99 in their content area courses.  One candidate had a GPA of 2.5 on his/her content area courses.  69% of candidates (11 out of 16) had a GPA of 3.0 or above in their supporting disciplines courses.  31% of candidates (5 out of 16) had a GPA between 2.75 – 2.99 in their supporting disciplines courses.



D.  Interpretation of Data Providing Evidence for Meeting Standards



The data from this assessment strongly support the assertion that science candidates meet NSTA Standards 1a and 1b.  Science candidates understand the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields as well as the central concepts of the supporting disciplines and the supporting role of science-specific technology.  



Evidence for this assertion is rooted in the fact that each program’s coursework is closely aligned to the NSTA core, advanced, and supporting competencies outlined in the Content Analysis Form.  Further, the majority of candidates completed their program with core content and supporting content GPAs above a 3.0, or B.  



The sample size within each licensure area is not large enough to make any claims about trends.  While the undergraduate aggregated GPA data shows a slight decrease over the last three academic years, from a 3.43 to a 3.14, the sample size is not large enough to claim that this slight decrease is any cause for alarm.  









SECTION 2: Assessment documentation



E.  Assessment Tool



This assessment includes an alignment of program coursework with specific core, advanced, and supporting competencies specific by NSTA.  The alignment was completed using the NSTA Content Analysis Form.  The science education faculty member (College of Education) consulted with science faculty members (College of Liberal Arts and Sciences) across a variety of content areas to complete the Content Analysis Form.  



Candidate GPAs were also calculated as part of this assessment.  The first GPA calculation included courses that aligned with core content competencies and advanced content competencies.  The second GPA calculation included courses that aligned with supporting disciplines.  These courses (with the exception of mathematics courses) are all taught by science faculty in the College of Liberal Arts and Sciences.  



In order to achieve teacher certification in Pennsylvania, candidates are required to maintain a minimum cumulative GPA of 3.0 (out of a 4.0).  This minimum GPA requirement includes all of a candidate’s coursework and is not exclusive to his/her science content courses. Further, candidates are allowed to retake a course if they have failed the course or are otherwise not satisfied with the grade they earned.  When this occurs, the original grade is excluded from the GPA and the new grade is included in the GPA.



F.  Assessment Scoring Rubric



The following two rubrics were used for this assessment.



Rubric 1: GPA Calculations

GPA calculations were based on a 4.0 scale where a 4.0 = A, 3.0 = B, 2.0 = C, and a 1.0 = D.  



































Rubric 2: Assessment of GPA in relation to NSTA Standard

		NSTA Standard

		Assessment Category

		Exemplary - 3

		Superior - 2

		Satisfactory - 1

		Unsatisfactory - 0



		NSTA Standard 1:

Content Knowledge



Standard 1a: 

Understand the major concepts, principles, theories, laws, and interrelationships of their fields of licensure and supporting fields as recommended by the National Science Teachers Association



		Content Knowledge (Science Courses GPA)

		The candidate provides extensive evidence (3.5 GPA or better in science courses) that s/he understands the major concepts, principles, theories, laws, and interrelationships of his/her field of licensure and supporting fields.



		The candidate provides sufficient evidence (3.0 – 3.49 GPA in science courses) that s/he understands the major concepts, principles, theories, laws, and interrelationships of his/her field of licensure and supporting fields.



		The candidate provides some evidence (2.75 – 2.99 GPA in science courses) that s/he understands the major concepts, principles, theories, laws, and interrelationships of his/her field of licensure and supporting fields.

		The candidate provides little evidence (2.74 GPA or below in science courses) that s/he understands the major concepts, principles, theories, laws, and interrelationships of his/her field of licensure and supporting fields.



		NSTA Standard 1:

Content Knowledge



Standard 1b: Understand the central concepts of the supporting disciplines and the supporting role of science-specific technology.





		Content Knowledge (Supporting Courses GPA) 

		The candidate provides extensive evidence (3.5 GPA or better in supporting courses) that s/he understands the central concepts of the supporting disciplines and the supporting role of science-specific technology.





		The candidate provides sufficient evidence (3.0 – 3.49 GPA in supporting courses) that s/he understands the central concepts of the supporting disciplines and the supporting role of science-specific technology.



		The candidate provides some evidence (2.75 – 2.99 GPA in supporting courses) that s/he understands the central concepts of the supporting disciplines and the supporting role of science-specific technology.



		The candidate provides little evidence (2.74 GPA or below in supporting courses) that s/he understands the central concepts of the supporting disciplines and the supporting role of science-specific technology.

























[bookmark: _GoBack]G.  Candidate Data



Table 1: Undergraduate Disaggregated GPA Data for Science Candidates (N = 16 students)

		Licensure Area

		Academic Year

		Number of Candidates

		Core Content GPA Mean

		Core Content GPA Range

		Supporting Content GPA Mean

		Supporting Content GPA Range



		Biology

		2013 - 2014

		3

		3.14

		2.50  3.89

		3.31

		2.75  3.95



		

		2014 - 2015

		1

		3.97

		N/A

		3.95

		N/A



		

		2015 - 2016

		1

		2.78

		N/A

		3.00

		N/A



		



		Chemistry

		2013 - 2014

		0

		N/A

		N/A

		N/A

		N/A



		

		2014 - 2015

		1

		3.27

		N/A

		4.00

		N/A



		

		2015 - 2016

		0

		N/A

		N/A

		N/A

		N/A



		



		Earth and Space Science

		2013 - 2014

		1

		3.18

		N/A

		2.92

		N/A



		

		2014 - 2015

		0

		N/A

		N/A

		N/A

		N/A



		

		2015 - 2016

		0

		N/A

		N/A

		N/A

		N/A



		



		Physics

		2013 - 2014

		3

		3.81

		3.69  4.00

		3.95

		3.90  4.00



		

		2014 - 2015

		0

		N/A

		N/A

		N/A

		N/A



		

		2015 - 2016

		2

		3.27

		2.90  3.64

		3.30

		2.80  3.80



		



		General Science

		2013 - 2014

		0

		N/A

		N/A

		N/A

		N/A



		

		2014 - 2015

		3

		3.24

		3.05  3.37

		3.57

		2.82  4.00



		

		2015 - 2016

		1

		3.23

		N/A

		2.85

		N/A









Table 2: Undergraduate Aggregated GPA Data for Science Candidates (N = 16 students)

		Academic Year

		Number of Candidates

		Core Content GPA Mean

		Core Content GPA Range

		Supporting Content GPA Mean

		Supporting Content GPA Range



		2013 - 2014

		7

		3.43

		2.50  4.00

		3.53

		2.75  4.00



		2014 - 2015

		5

		3.39

		3.05  3.97

		3.73

		2.82  4.00



		2015 - 2016

		4

		3.14

		2.78  3.64

		3.11

		2.80  3.80



























Table 3: Overall Competence of Science Candidates for NSTA Standard 1a and 1b (N = 16 students) **The information in this data table is derived from Rubric 2 (see above)

		Assessment Category

		NSTA Standard

		Mean Score

		% Exemplary (3)

		% Superior (2)

		% Satisfactory (1)

		% Unsatisfactory (0)



		Content Knowledge (Science Courses GPA)

		1a

		2.13

		38%



(6 students)



		44%



(7 students)



		12%



(2 students)

		6%



(1 student)



		Content Knowledge (Supporting Courses GPA)

		1b

		2.25

		57%



(9 students)



		12%



(2 students)



		31%



(5 students)

		0%



(0 students)





































































NSTA Assessment 2


Section IV – Evidence for Meeting Standards



NSTA Assessment 3: Unit Plan



SECTION 1: Description of the assessment, alignment to standards, brief analysis of data findings, and interpretation of data.

 

A. Description of the Assessment and Its Use in the Program



A unit plan presents a coherent set of teaching and learning activities.  It divides the curriculum into instructional segments that organize and sequence learning activities for meaningful learning of new science content.  The purpose of the unit plan assessment is to evaluate a teacher candidate’s ability to create a route for reaching content objectives that takes into account students' prior knowledge, the procedural and conceptual knowledge demands of the new content, and the resources available to the students and teacher. 



Science teacher candidates complete the unit plan assessment during their Science Instructional Methods course (SEU 410).  This is a required course of all teacher candidates who are seeking initial licensure in a science content area.  The course must be taken prior to a candidate’s student teaching experience and is only offered during the fall semester of each academic year.  Typically, candidates take this course during their final year, the semester before they student teach.  During the course, students are taught about backwards planning, how to organize the unit plan, and about the different components of the unit plan.  The unit plan assessment contains five sections.  These are the unit overview section, the big ideas section, the assessment section, the personalization of the learning experience section, and the lesson plan section.



The unit plan assessment has always been required of science teacher candidates.  However, the unit plan assessment was slightly revamped during the summer of 2015 to better align with the 2012 NSTA standards.  The task now includes a greater emphasis on the inclusion of instructional and assessment strategies that address students’ naïve conceptions and misconceptions.  Greater emphasis is also given to the inclusion of inquiry-based empirical experiences.  The updated assessment was administered for the first time during the fall 2015 semester.



B.  Description of How this Assessment Aligns with NSTA Standards



The Unit Plan strongly aligns with the following NSTA standards:

		Unit Plan Assessment Categories (as appear on the assessment rubric)

		NSTA Standard

		Evidence of Alignment



		State Content and Common Core Learning Standards

		1c - Show an understanding of state and national curriculum standards and their impact on the content knowledge necessary for teaching P-12 students.

		Candidates are required to identify and list the state content standard(s) and common core math and literacy standard(s) to be met in the unit plan.  These need to be aligned to the identified learning objectives of the unit.





		Incorporating inquiry approaches in lessons

		2a - Plan multiple lessons using a variety of inquiry approaches that demonstrate their knowledge and understanding of how all students learn science.

		Candidates are required to write 3 full lesson plans using the established template.  Each lesson must engage students in active inquiry.  As a whole, the lesson plans must include a variety of inquiry-based instructional approaches (i.e. discovery learning, manipulatives, demonstration, inquiry lesson, inquiry lab, problem based learning, case study, discussion) to promote the development of multiple student skills and deep levels of conceptual understanding of science. 





		Collecting and interpreting data

		2b - Include active inquiry lessons where students collect and interpret data in order to develop and communicate concepts and understand scientific processes, relationships and natural patterns from empirical experiences. Applications of science specific technology are included in the lessons when appropriate.

		[bookmark: _GoBack]Candidates are expected to embed several opportunities throughout the unit for students to engage in such things as hypothesizing, experimenting, data collection, data analysis, data interpretation, and drawing conclusions based upon empirical evidence. 

Further, the candidate must provide evidence that indicates an understanding of when and why it is appropriate to include applications of science-specific technology to guide and enhance student learning.





		Addressing naïve preconceptions through instruction and assessment

		2c - Design instruction and assessment strategies that confront and address naïve concepts / preconceptions.

		The unit plan contains a section where candidates are expected to develop a list of various preconceptions and misconceptions that students have in relation to the unit subject matter.  Candidates are expected to use this list as they design instructional activities and assessments aimed at confronting and resolving students’ alternative conceptions.  





		Knowledge of learners and teaching context

		3a - Use a variety of strategies that demonstrate the candidates’ knowledge and understanding of how to select the appropriate teaching and learning activities – including laboratory or field settings and applicable instruments and/or technology – to allow access so that all students learn. These strategies are inclusive and motivating for all students.

		Beyond the development of three full lesson plans, candidates are required to complete a table that provides an overview of all the lessons and laboratory experiences that they would embed within the unit.  The table must include a brief description of each lesson plan, alignment to standards, specific learning objectives, specific teaching and learning activities, and the identification of science-specific technologies, if applicable.



The information in the table must be supported by information provided by the candidate regarding students, classroom, and school characteristics that may impact the selection of teaching and learning activities.





		Empirical experiences

		3b - Develop lesson plans that include active inquiry lessons where students collect and interpret data using applicable science-specific technology in order to develop concepts, understand scientific processes, relationships and natural patterns from empirical experiences.  These plans provide for equitable achievement of science literacy for all students.



		Candidates are required to plan an empirical laboratory experience where students collect and interpret data using applicable science-specific technologies in order to develop concepts, understand scientific processes, relationships, and natural patterns.







		Fair and equitable assessment

		3c - Plan fair and equitable assessment strategies to analyze student learning and to evaluate if the learning goals are met.  Assessment strategies are designed to continuously evaluate preconceptions and ideas that students hold and the understandings that students have formulated.

		Candidates are required to design an assessment plan that includes diagnostic assessment, formative assessment, and summative assessment.  The assessment plan must be balanced and fair.  Further, candidates must explain how they will use the results of the assessments as vehicles for students to analyze their own learning, reflect on their own work, and evaluate their previously formulated understandings and alternative conceptions.





		Safety considerations

		3d - Plan a learning environment and learning experiences for all students that demonstrate chemical safety, safety procedures, and the ethical treatment of living organisms within their licensure area.

		Candidates are required to describe safety issues that must be considered throughout the unit.  Candidates must consider how they will plan a learning environment and learning experiences for all students that demonstrate safety and ethical decision-making.











C.  Brief Analysis of Data Findings



The unit plan assessment was administered during Fall 2015 and Fall 2016 (2 applications) to all students enrolled in the Science Instructional Methods course. The total number of students was 5.  Due to the small sample size (N=5), the data presented was not disaggregated by program.  Of the 5 candidates, 3 completed their methods course during Fall 2015 and 2 completed their methods course during Fall 2016.  The data from the two applications of the assessment support the claim that the candidates performed acceptably and demonstrated competence across most of NSTA Standards 1a, 2a, 2b, 2c, 3a, 3b, 3c, and 3d. The mean score for NSTA Standard 1a was 2.6, out of a possible 3.0, indicating a near Superior level of competence. The mean scores across all the elements of NSTA Standard 2 ranged from 1.4 to 1.8, out of a possible 3.0.  This means that candidates’ overall competence with regard to NSTA Standard 2 were Satisfactory and approaching Superior.  The mean scores across all the elements of NSTA Standard 3 ranged from 1.6 to 2.4, out of a possible 3.0.  This means that candidates’ achieved an overall Satisfactory level of competence with regard to NSTA Standard 3.  



D.  Interpretation of Data Providing Evidence for Meeting Standards



All eligible candidates completed the unit plan assessment. While the sample size was small, three trends were observed.  First, candidates did a great job in selecting appropriate content standards and using those to derive significant learning objectives.  This is likely due to the fact that candidates spend a significant amount of time throughout their education program learning how to navigate the Pennsylvania website portal in order to locate and interpret content standards.  Next, candidates performed lowest on NSTA Standards 2c (confronting and addressing naïve concepts and preconceptions) and 3b (developing empirical experiences for students to construct science knowledge).  This is an interesting trend because these are two of the newly added dimensions to the updated unit plan assessment.  The lower scores on these two dimensions suggest that they must be given greater emphasis during the Science Instructional Methods course.  To assist students in reaching higher levels of competency in these two areas, the instructor has decided to require students to submit drafts of their unit plan prior to the due date.  This iterative process will allow the instructor to provide targeted feedback with respect to these two areas.  Further, an additional course assignment where candidates develop an empirical experience consistent with the requirements of NSTA Standard 3b has already been developed and will be used for the first time during the Fall 2017 semester.  Finally, candidates’ performance was strongest on NSTA Standards 3a and 3d.  This is an interesting trend because these two dimensions of the standard have long been an integral part of the Science Instructional Methods course.  Specifically, candidates’ performance on NSTA Standard 3d regarding safety is consistent with their performance on other assessments that require knowledge of safety (i.e. Assessment 4 – Safety Addendum).  Overall, while I have identified two areas for improvement, the data suggest that teacher candidates can effectively plan for the multiple dimensions of a unit plan and have thus met the requirements of NSTA Standards 1c, 2a, 2b, 2c, 3a, 3b, 3c, and 3d.



































































SECTION 2: Assessment documentation



E.  Assessment Tool



UNIT PLAN TASK



Section 1 – Unit Overview

Discuss relevant factors about the learning-teaching context and student individual differences that may affect the teaching-learning process.



· Duration: Provide an estimated length of time it will take to complete the entire unit, including any instructional activities and assessments.

· Subject: In which science discipline does this unit plan fall under?

· Grade Level: For which grade level is this unit plan intended?  This will have instructional implications as you consider the cognitive developments of students of varying ages.

· Community, district, and school factors: Address geographic location, community and school population, socio-economic profile, and race/ethnicity.  Discuss available community, district, and school resources that could aid you in the teaching and learning of science. 

· Classroom factors: Address physical features, availability of technology equipment, including science-specific technology, and resources and the extent of parental involvement.

· Student characteristics: Address student characteristics you must consider as you design instruction and assess learning.  Include factors such as age, gender, race/ethnicity, special needs, achievement/developmental levels, culture, language, interests, learning styles/modalities, and students' skill levels.  In your narrative, make sure you address student's skills and prior learning, including alternative conceptions they may hold about the science content, which may influence the development of your learning goals, instruction, and assessment. Include specific instructional implications for at least two characteristics/factors that will influence how you plan and implement your unit.

· Description of unit: Describe what the purpose of the unit is and what students will learn as a result of the unit.  Describe how the concepts that comprise the unit are linked to each other.  Further, describe how the content of this unit fits with the content that comes before it and the content that comes after it. 

· State Content and Common Core Learning Standard(s): A list of the overall state content standard(s) and common core math and literacy standard(s) to be met in the unit plan – please write out the standard, benchmark, and indicators that are being met in total or partially in the unit.













Section 2 – Big Ideas

Place the unit in a context that makes it easy to understand why students will be doing what they will be doing in this unit.



· Unit Rationale: The rationale for your unit should establish its importance and help you answer student questions such as "Why do we need to know this stuff? It should address the following questions:

· How does your unit affect the future of the students as well as their individual needs and interests?

· How does the unit contribute to societal issues and help students deal responsibly with science-related issues?

· How does the unit reflect the spirit and character of scientific inquiry and the nature of the scientific enterprise?

· What current trends and directions in science education are addressed (student-centered, relevance)?

· Learning Objectives: Describe the specific objectives that students should be able to do by the completion of the unit (i.e. related to content knowledge, process skills, and approaches to learning).  Learning objectives can be developed from the state and common core learning standards.  

· Enduring Understandings: Enduring understandings are statements summarizing important ideas and core processes that are central to a discipline and have lasting value beyond the classroom. They synthesize what students should understand—not just know or do—as a result of studying a particular content area. Moreover, they articulate what students should “revisit” over the course of their lifetimes in relationship to the content area. 

Enduring understandings: 

· frame the big ideas that give meaning and lasting importance to such discrete curriculum elements as facts and skills 

· can transfer to other fields as well as adult life  

· provide a conceptual foundation for studying the content area and 

· are deliberately framed as declarative sentences that present major curriculum generalizations and recurrent ideas. 

· Unit Questions: These are key questions that help to focus learning, probe for deeper meaning and set the stage for further questioning.  These questions foster the development of critical thinking skills and higher order capabilities such as problem-solving and understanding complex systems. A good unit question is the principal component of designing inquiry-based learning.  Generally, the best unit questions center on major issues, problems, concerns, interests, or themes relevant to students' lives and to their communities.  Good unit questions are open-ended, non-judgmental, meaningful and purposeful with emotive force and intellectual bite, and invite an exploration of ideas. 











Section 3: Assessment Plan 

Provide an overview of the assessment strategies that will allow students the opportunity to respond to the unit questions, demonstrate mastery of the unit learning objectives, and continuously evaluate their alternative conceptions.  Think about what will constitute acceptable evidence of understanding.



· Discuss your plan for diagnostic assessment that will assist you in determining what students already know about the unit content and what alternative conceptions they hold regarding the unit content.  Describe the importance of collecting that particular evidence with respect to guiding/modifying your instruction, the classroom environment, or the assessment process.

· Discuss your plan for formative assessment that will help you determine student progress during the unit. Describe the assessments you plan to use to check on student progress and comment on the importance of collecting that particular evidence with respect to guiding/modifying your instruction, the classroom environment or the assessment process.

· Provide an overview of the summative assessment(s) you plan on using to monitor if students were able to reach the unit learning objectives.  The assessment(s) should authentically measure student learning.  For each assessment, be sure to include the format of the assessment and adaptations of the assessments for the individual needs of students based on contextual factors.  Further, you need to include an analytical rubric that you will use to evaluate assessments.  The analytical rubric must detail the essential elements of the task as well as levels of performance for each element.  Include copies of assessments, prompts, and/or student directions and criteria for judging student performance.

· Explain how you will use the results of your assessments as vehicles for students to analyze their own learning, reflect on their own work, and evaluate their previously formulated understandings and alternative conceptions.

· This assessment plan should allow you to see if you are assessing a range of learning levels, using more than one mode of knowledge representations and if what you do in your learning/teaching activities prepares the students to demonstrate their knowledge in a fair fashion.





























Section 4: Personalization of the Learning Experience



· Content: Identify the specific scientific concepts that students will learn during the unit.  These concepts should enable students to respond to the unit questions.

· Alternative Conceptions: Develop a list of various preconceptions and misconceptions that students have in relation to the unit subject matter.  This list will assist you in the design of instructional activities aimed at confronting and resolving students’ alternative conceptions.  

· Personalization: Describe the different instructional strategies, techniques, and empirical experiences that you will employ and how you will differentiate teaching and learning for all.  How have you made provisions for those learning in a language other than their mother tongue? How have you considered those with special educational needs?

· Connections to Today: A science unit must provide opportunities for students to engage in decision-making relative to contemporary science- and technology-related issues that affect their lives or community.  Stem-cell research, global warming, robotics, among others, are examples of contemporary issues germane to science teaching in secondary science classes.  This section must make explicit the connections between scientific concepts and principles to students’ personal lives and the communities in which they live.

· Safety Considerations: Describe safety issues that must be considered throughout the unit.  How will you plan a learning environment and learning experiences for all students that demonstrate safety and ethical decision-making?



Section 5: Lesson Plans

Lesson plans and associated experiences allow the unit plan to come to life.  They describe what you, as the teacher, do on a daily basis to facilitate student learning.



· Provide an overview of all the lessons and laboratory experiences that you would embed within this unit.  The table below will assist you in organizing your lesson plans.



		Brief Description of Lesson Plan

		PA Content Standards and/or Common Core Learning Standards

		Learning Objectives

		Specific Inquiry Approaches

		Science-specific Technologies



		1 - …

		

		

		

		



		2 - …

		

		

		

		



		3 - …

		

		

		

		







· Select a 4-5 day teaching sequence and write 3 full lesson plans using the PDE-SAS lesson plan template.  Your lessons should engage students in active inquiry.  One of the lesson plans must be an empirical laboratory experience where students collect and interpret data using applicable science-specific technologies in order to develop concepts, understand scientific processes, relationships, and natural patterns.



F.  Assessment Scoring Rubric



Assessment #3 – Science Unit Plan Scoring Rubric

		NSTA Standard

		Assessment Category

		Exemplary - 3

		Superior - 2

		Satisfactory - 1

		Unsatisfactory - 0



		NSTA Standard 1:

Content Knowledge



Standard 1c: Show an understanding of state and national curriculum standards and their impact on the content knowledge necessary for teaching P-12 students.

		State Content and Common Core Learning Standards

		The candidate applies exceptional knowledge of the Pennsylvania State Science Standards (PSSS) and the Common Core Learning Standards (CCLS).  



The candidate demonstrates an understanding of how to use the PSSS and the CCLS for guidance in the selection of necessary content knowledge and for the development of appropriate student learning outcomes. 



All of the unit content and student learning outcomes are explicitly and correctly aligned with the PSSS and/or the CCLS.



		The candidate applies sufficient knowledge of the Pennsylvania State Science Standards (PSSS) and the Common Core Learning Standards (CCLS).  



The candidate demonstrates an understanding of how to use the PSSS and the CCLS for guidance in the selection of necessary content knowledge and for the development of appropriate student learning outcomes. 



Most of the unit content and student learning outcomes (at least 80%) are explicitly and correctly aligned with the PSSS and/or the CCLS.

		The candidate applies some knowledge of the Pennsylvania State Science Standards (PSSS) and the Common Core Learning Standards (CCLS).  



The candidate demonstrates some an understanding of how to use the PSSS and the CCLS for guidance in the selection of necessary content knowledge and for the development of appropriate student learning outcomes. 



Few of the unit content and student learning outcomes (at least 50%) are explicitly and correctly aligned with the PSSS and/or the CCLS.

		The candidate does not demonstrate knowledge of the PSSS and the CCLS. 



The candidate does not demonstrate an understanding of how to use the PSSS or the CCLS to identify necessary content knowledge or to develop appropriate student learning outcomes.



		NSTA Standard 2: Content Pedagogy



Standard 2a: Plan multiple lessons using a variety of inquiry approaches that demonstrate their knowledge and understanding of how all students learn science. 











		Incorporating inquiry approaches in lessons

		The candidate consistently plans lessons (all three sample lessons) that include a variety of inquiry-based instructional approaches (i.e. discovery learning, manipulatives, demonstration, inquiry lesson, inquiry lab, problem based learning, case study, discussion) to promote the development of multiple student skills and deep levels of conceptual understanding of science. 





































		The candidate mostly plans lessons (two of the three sample lessons) that include a variety of inquiry-based instructional approaches to promote the development of multiple student skills and deep levels of conceptual understanding of science.  



		The candidate sometimes plans lessons (one of the three sample lessons) that include a variety of inquiry-based instructional approaches to promote the development of multiple student skills and deep levels of conceptual understanding of science.  



		The candidate is unable to effectively plan multiple lessons that include a variety of inquiry approaches to teach science.



		NSTA Standard 2: Content Pedagogy



Standard 2b: Include active inquiry lessons where students collect and interpret data in order to develop and communicate concepts and understand scientific processes, relationships and natural patterns from empirical experiences. Applications of science specific technology are included in the lessons when appropriate.



		Collecting and interpreting data

		The candidate embeds several opportunities throughout the unit (at least 75% of the unit lessons) for students to engage in such things as hypothesizing, experimenting, data collection, data analysis, data interpretation, and drawing conclusions based upon empirical evidence. 



The candidate provides extensive evidence that indicates an understanding of when and why it is appropriate to include applications of science-specific technology to guide and enhance student learning.

























		The candidate embeds some opportunities throughout the unit (at least 50% of the unit lessons) for students to engage in such things as hypothesizing, experimenting, data collection, data analysis, data interpretation, and drawing conclusions based upon empirical evidence. 



The candidate provides some evidence that indicates an understanding of when it is appropriate to include applications of science-specific technology to guide and enhance student learning.





		The candidate provides sporadic opportunities throughout the unit (at least 25% of the unit lessons) for students to engage in such things as hypothesizing, experimenting, data collection, data analysis, data interpretation, and drawing conclusions based upon empirical evidence. 



The candidate does not plan for the inclusion of science-specific technology. 







		The candidate does not plan to provide students with opportunities to collect and interpret data in order to form a conceptual understanding of the science content. 



The candidate does not plan for the inclusion of science-specific technology. 







		NSTA Standard 2: Content Pedagogy



Standard 2c: Design instruction and assessment strategies that confront and address naïve concepts / preconceptions.



		Addressing naïve preconceptions through instruction and assessment

		The candidate develops a list of various preconceptions and misconceptions that students have in relation to the unit subject matter.

The candidate designs instructional activities that activate and review students’ prior learning for the purpose of confronting and resolving students’ alternative conceptions.



The candidate designs formative and summative assessments to assess students’ understanding and resolution of alternative conceptions. 



















		The candidate develops a list of various preconceptions and misconceptions that students have in relation to the unit subject matter.

The candidate designs instructional activities that activate and review students’ prior learning for the purpose of confronting and resolving students’ alternative conceptions.



The candidate designs formative and summative assessments to assess students’ understanding, but not necessarily resolution, of alternative conceptions.

		The candidate designs instructional activities that activate and review students’ prior learning for the purpose of confronting, but not necessarily resolving, students’ alternative conceptions.



The candidate designs only formative or summative assessment to assess students’ understanding and resolution of alternative conceptions.

		The candidate designs instructional activities whose purpose is not to explicitly confront and resolve students’ alternative conceptions.



Formative and summative assessments are not explicitly designed to assess students’ understanding and resolution of alternative conceptions.



		NSTA Standard 3: Learning Environments



Standard 3a: Use a variety of strategies that demonstrate the candidates’ knowledge and understanding of how to select the appropriate teaching and learning activities – including laboratory or field settings and applicable instruments and/or technology – to allow access so that all students learn. These strategies are inclusive and motivating for all students.



		Knowledge of Learners and Teaching Context

		The candidate demonstrates an understanding of the general and specific characteristics of all factors (students, classroom, school, and community) that may impact the selection of teaching and learning activities.



The candidate demonstrates knowledge of a variety of available science-specific resources and technologies and uses these to consistently support, include, and motivate all students in meeting the unit learning objectives.



The candidate integrates a minimum of three relevant scientific investigations (laboratory and/or field experiences) throughout the unit.











		The candidate demonstrates an understanding of the general and specific characteristics of some factors (students, classroom, school, or community) that may impact the selection of teaching and learning activities.



The candidate demonstrates knowledge of a variety of available science-specific resources and technologies and uses these to consistently support, include, and motivate most students in meeting the unit learning objectives



The candidate integrates a minimum of two relevant scientific (laboratory and/or field experiences) throughout the unit.



		The candidate possesses an understanding of the general characteristics of the students, classroom, school, and community but does not link this knowledge to the selection of teaching and learning activities. 



The candidate demonstrates knowledge of available resources but does not use them effectively to support, motivate, and include all students in meeting the unit learning objectives.



The candidate integrates a minimum of one relevant scientific investigation (laboratory or field experience) throughout the unit.



		The candidate displays minimal, irrelevant, inaccurate, or biased knowledge of the characteristics of the students, classroom, school, and/or community.  



The candidate does not make use of available resources as tools to support, include, and motivate students in meeting the unit learning objectives. 



The candidate does not include any laboratory or field experiences as student learning experiences.





		NSTA Standard 3: Learning Environments



Standard 3b: Develop lesson plans that include active inquiry lessons where students collect and interpret data using applicable science-specific technology in order to develop concepts, understand scientific processes, relationships and natural patterns from empirical experiences.  These plans provide for equitable achievement of science literacy for all students.



		Empirical Experiences

		The candidate includes at least two empirical experiences supporting a variety of active inquiry lessons designed to engage students actively in the collection and interpretation of data in order to conclusively and convincingly understand and communicate scientific processes, relationships and natural patterns.













































		The candidate includes at least one empirical experience supporting a variety of active inquiry lessons designed to engage students actively in the collection and interpretation of data in order to conclusively and convincingly understand and communicate scientific processes, relationships and natural patterns.





		The candidate includes lessons where students analyze existing data in order to develop and communicate concepts and understand scientific processes, relationships and natural patterns.



		The candidate includes lessons where students describe trends in existing data.









		NSTA Standard 3: Learning Environments



Standard 3c: Plan fair and equitable assessment strategies to analyze student learning and to evaluate if the learning goals are met.  Assessment strategies are designed to continuously evaluate preconceptions and ideas that students hold and the understandings that students have formulated. 



		Fair and Equitable Assessment

		The candidate’s assessment plan (diagnostic, formative, and summative) is fair and equitable.  The assessments are clearly aligned with and addresses all unit standards and objectives.  The assessment strategies are designed to identify and continuously evaluate 

students’ preconceptions and ideas and their previously formulated understandings.



The description for the summative assessment is sufficiently detailed to enable full student understanding of the task.  An analytical rubric detailing the essential elements of the task as well as levels of performance for each element is included.  The summative assessment allows for a range of products that students can choose from to demonstrate their understanding. 

		The candidate’s assessment plan (diagnostic, formative, and summative) is fair and equitable.  The assessments are aligned with and addresses most unit standards and objectives.  The assessment strategies are designed to momentarily evaluate preconceptions and ideas that students hold and the understandings that students have formulated.



The description for the summative assessment is sufficiently detailed to enable full student understanding of the task.  An analytical rubric detailing the essential elements of the task as well as levels of performance for each element is included.  





		The candidate’s assessment plan only utilizes formative and summative assessment and aligns with most unit standards and objectives.  The assessment strategies are not designed to evaluate preconceptions and ideas that students hold and the understandings that students have formulated.



The description for the summative assessment is sufficiently detailed to enable full student understanding of the task.  The analytical rubric does not detail the essential elements of the task. 





















		The candidate does not include an assessment plan OR the assessment plan appears to be an afterthought and does not link to the unit standards and objectives. 



The candidate does not include a summative assessment.



		NSTA Standard 3: Learning Environments



Standard 3d: Plan a learning environment and learning experiences for all students that demonstrate chemical safety, safety procedures, and the ethical treatment of living organisms within their licensure area.



		Safety Considerations

		The candidate anticipates and identifies all logical areas of concern for his or her instructional unit.



The candidate fully describes how s/he will plan a safe learning environment.  



The candidate plans for a variety of learning experiences for all students demonstrating chemical safety, safety procedures, and the ethical treatment of living organisms within his or her licensure area(s).



		The candidate anticipates and identifies most logical areas of concern for his or her instructional unit.



The candidate’s description for how s/he will plan a safe learning environment does not fully align with the identified areas of concern.  



The candidate plans for a variety of learning experiences for all students demonstrating chemical safety, safety procedures, and the ethical treatment of living organisms within his or her licensure area(s).



		The candidate anticipates and identifies relatively few logical areas of concern for his or her instructional unit.



The candidate’s description for how s/he will plan a safe learning environment does not align with the identified areas of concern.  



The candidate plans little to no variety in experiences for students that demonstrate chemical safety, safety procedures, and the ethical treatment of living organisms within his or her licensure area(s).

		The candidate does not anticipate or identify any areas of concern for his or her instructional unit.



The candidate does not provide for how s/he will plan a safe learning environment.



The candidate does not plan for any learning experiences that would require knowledge of chemical safety, safety procedures, or the ethical treatment of living organisms.





















G.  Candidate Data



Table 1: Overall Competence for Each Element of NSTA Standard 2 and Standard 3

N = 5 students (2 applications of assessment: Fall 2015 and Fall 2016)

		Assessment Category

		NSTA Standard

		Mean Score

		% Exemplary (3)

		% Superior (2)

		% Satisfactory (1)

		% Unsatisfactory (0)



		State Content and Common Core Learning Standards

		1c

		2.6

		60%



(3 students)

		40%



(2 students)

		0%

		0%



		Incorporating inquiry approaches in lessons

		2a

		1.8

		0%





		80%



(4 students)

		20%



(1 student)

		0%



		Collecting and interpreting data

		2b

		1.8

		20%



(1 student)

		40%



(2 students)

		40%



(2 students)

		0%



		Addressing naïve preconceptions through instruction and assessment

		2c

		1.4

		0%





		40%



(2 students)

		60%



(3 students)

		0%



		Knowledge of learners and teaching context

		3a

		2.4

		40%



(2 students)

		60%



(3 students)

		0%

		0%



		Empirical experiences

		3b

		1.6

		0%





		60%



(3 students)

		40%



(2 students)

		0%



		Fair and equitable assessment

		3c

		1.8

		0%





		80%



(4 students)

		20%



(1 student)

		0%



		Safety considerations

		3d

		2.4

		60%



(3 students)

		20%



(1 student)

		20%



(1 student)

		















Table 2: Candidate-specific Data for NSTA Standard 1c and Each Element of NSTA Standard 2 and Standard 3

N = 5 students (2 applications of assessment: Fall 2015 and Fall 2016)

		Candidate

		Semester Assessment Completed

		Content Area

		NSTA Standard 1c

		NSTA Standard 2a

		NSTA Standard 2b

		NSTA Standard 2c

		NSTA Standard 3a

		NSTA Standard 3b

		NSTA Standard 3c

		NSTA Standard 3d



		1

		Fall 2015

		Physics

		2

		1

		1

		1

		2

		2

		1

		1



		2

		Fall 2015

		Biology

		3

		2

		2

		2

		3

		1

		2

		3



		3

		Fall 2015

		Physics

		3

		2

		3

		2

		3

		2

		2

		3



		4

		Fall 2016

		Chemistry

		3

		2

		2

		1

		2

		1

		2

		2



		5

		Fall 2016

		Earth and Space Science

		2

		2

		1

		1

		2

		2

		2

		3



		Mean

		

		

		2.6

		1.8

		1.8

		1.4

		2.4

		1.6

		1.8

		2.4



		Range

		

		

		2  3

		1  2

		1  3

		1  2

		2  3

		1  2

		1  2

		1  3







NSTA Assessment 3


Section IV – Evidence for Meeting Standards



NSTA Assessment 4: Safety Addendum to Student Teaching Observation Form (PDE 430) 



SECTION 1: Description of the assessment, alignment to standards, brief analysis of data findings, and interpretation of data.

 

A. Description of the Assessment and Its Use in the Program



The PDE 430 is the Pennsylvania Statewide Evaluation Form for Student Professional Knowledge and Practice.  It is a required form that serves as a permanent record of a student teacher/candidate’s professional performance evaluation.  As per the Pennsylvania Department of Education, this form must be used at least twice during the 12-week (minimum) student teaching experience.  The form is divided into four categories that align with the Danielson Framework for Effective Teaching.  These categories are: Planning and Preparation, Classroom Environment, Instructional Delivery, and Professionalism.



· The PDE 430 is the observation form used by the unit (across all disciplines and for all candidates) although addenda and modifications have been made to fulfill the requirements of other Specialized Professional Associations.  In its current form, the PDE 430 does not meet Standard 4 (Safety) of the NSTA Preservice Science Standards.  The form contains a single statement concerning safety: Appropriate attention given to safety in the classroom to the extent that it is under the control of the student teacher.  This statement does not sufficiently address safety considerations that future teachers of science must take into account in their planning and instruction.  Thus, to meet NSTA Preservice Science Standard 4 (Safety), an addendum addressing safety was added to the original PDE 430.  The safety addendum is used as a summative assessment at the conclusion of a candidate’s student teaching experience.  In-progress evaluations of a candidate’s performance are used to determine summative levels of competence in each of the NSTA Standard 4 elements.

· 

During the teacher candidate’s classroom teaching observations, the observer (cooperating teacher and/or school-based supervisor) indicates a rating for each of the categories on the PDE 430 including the safety addendum.  The observer also indicates the source of evidence for the rating and provides an overall justification for the category.  The ratings for each category are: Exemplary – 3 points; Superior – 2 points; Satisfactory – 1 points; or Unsatisfactory – 0 points.  To successfully complete the student teaching experience, the teacher candidate must achieve at least a satisfactory rating (1 point) in each of the four categories, resulting in a minimum total of 4 points out of a possible 12 points.

















B.  Description of How this Assessment Aligns with NSTA Standards



The Safety Addendum to the PDE 430 form strongly aligns with the following NSTA standards:

		Safety Addendum Assessment Categories (as appear on the assessment rubric)

		NSTA Standard

		Evidence of Alignment



		Knowledge of Safe and Proper Techniques

		4a - Design activities in a P-12 classroom that demonstrate the safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction. 

		The candidate designs learning experiences that comprehensively and systematically demonstrate safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction.  This is evident within the lesson plan.



		Demonstration of Safe and Proper Techniques

		4a - Design activities in a P-12 classroom that demonstrate the safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction.

		The candidate has been observed throughout the student teaching experience to know, practice, and engage students in safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used during science instruction.



		Knowledge of Emergency Procedures and Safety Equipment

		4b - Design and demonstrate activities in a P-12 classroom that demonstrate an ability to implement emergency procedures and the maintenance of safety equipment, policies and procedures that comply with established state and/or national guidelines. Candidates ensure safe science activities appropriate for the abilities of all students. 

		The candidate designs learning experiences that comprehensively and systematically communicate to students emergency procedures, safe maintenance of equipment, and safety procedures that comply with established state and/or national guidelines and that are appropriate for the activity and the abilities of students.  This is evident within the lesson plan.





		Ensuring Safe Science Activities

		4b - Design and demonstrate activities in a P-12 classroom that demonstrate an ability to implement emergency procedures and the maintenance of safety equipment, policies and procedures that comply with established state and/or national guidelines. Candidates ensure safe science activities appropriate for the abilities of all students. 

		The candidate has been observed throughout the student teaching experience to explain all associated safety issues, typical emergency procedures, and expected student behavior in the lab with clarity and thoroughness.  



		Knowledge of Ethical Decision Making for Living Organisms

		4c - Design and demonstrate activities in a P-12 classroom that demonstrate ethical decision-making with respect to the treatment of all living organisms in and out of the classroom. They emphasize safe, humane, and ethical treatment of animals and comply with the legal restrictions on the collection, keeping, and use of living organisms.

		The candidate designs learning experiences that comprehensively and systematically communicate to students appropriate procedures for the treatment of all living organisms used in the classroom or found in the field in a safe, humane, and ethical manner with respect to legal restrictions on their collection, keeping, and use.  This is evident within the lesson plan.





		Demonstration of Ethical Decision Making for Living Organisms

		4c - Design and demonstrate activities in a P-12 classroom that demonstrate ethical decision-making with respect to the treatment of all living organisms in and out of the classroom. They emphasize safe, humane, and ethical treatment of animals and comply with the legal restrictions on the collection, keeping, and use of living organisms.

		The candidate has been observed throughout the student teaching experience to explain to students and demonstrate the safe, humane, and ethical treatment (including rationale) of typical living organisms used in the classroom or collected in the field.









C.  Brief Analysis of Data Findings



Data were collected over three applications of this assessment (Spring 2015, Fall 2015, and Spring 2016).  Due to the small sample size (N=9), the data presented was not disaggregated by program.  Of the 9 candidates, 4 completed their student teaching experience in Spring 2015, 2 completed their student teaching in Fall 2015, and 3 completed their student teaching experience in Spring 2016.  Each element of Standard 4 was separated into two parts, for example, 4a-1 and 4a-2.  The rationale for this was that the first part (4a-1) would demonstrate the candidate’s ability to plan for safety through the lesson plan.  The second part (4a-2) is based on the candidate being observed enacting the necessary safety protocols.  The data from the three applications of the assessment support the claim that the candidates performed acceptably and demonstrated competence in meeting NSTA Standards 4a, 4b, and 4c.  The mean scores across all the elements of the standard ranged from 2.2 to 2.7, out of a possible 3.0.  This means that candidates’ overall competence with regard to planning for and enacting NSTA Standard 4 were Superior and approaching Exemplary.  



D.  Interpretation of Data Providing Evidence for Meeting Standards



The safety addendum to the PDE 430 is an excellent indicator of a candidate’s ability to meet NSTA Standard 4.  Generally, candidates will take the Science Instructional Methods course (SEU 410) the semester prior to student teaching.  During that course, two weeks of instruction are dedicated to instructing candidates about laboratory safety and how to plan activities and experiences that demonstrate safety.  Students are also required to complete a series of laboratory safety training modules.  Therefore, it is reasonable to assume that candidates begin their student teaching experience with a good foundation regarding safety in the science classroom.  Each candidate is observed by a university supervisor a minimum of six times during his/her student teaching experience.  During each observation, the candidate’s ability to demonstrate and maintain safety is evaluated.  In addition, two of the observations require the candidate to engage his/her students in an empirical laboratory experience.  It is primarily during these observations that the teacher candidate demonstrates to the university supervisor his/her ability to meet Standard 4.  The university supervisor also collaborates with the candidate’s cooperating teacher to score the rubric for this assessment.  Given the heightened focus on safety in the science classroom, beginning with the science instructional methods course and continuing throughout the candidate’s student teaching experience, the superior/exemplary level of competence for this standard seems reasonable.  Based on this data for NSTA Standard 4, the faculty will continue to instruct and expose candidates to issues of safety in the science classroom using the current model.













































SECTION 2: Assessment documentation



E.  Assessment Tool



Student Teaching Observation Form (PDE 430) with Safety Addendum



The PDE 430 is the Pennsylvania Statewide Evaluation Form for Student Professional Knowledge and Practice.  It is a required form that serves as a permanent record of a student teacher/candidate’s professional performance evaluation.  As per the Pennsylvania Department of Education, this form must be used at least twice during the 12-week (minimum) student teaching experience.  The form is divided into four categories that align with the Danielson Framework.  These categories are: Planning and Preparation, Classroom Environment, Instructional Delivery, and Professionalism.

· 

· [bookmark: _GoBack]The PDE 430 is the observation form used by the unit (across all disciplines and for all education candidates) although addenda and modifications have been made to fulfill the requirements of other Specialized Professional Associations.  In its current form, the PDE 430 does not meet Standard 4 (Safety) of the NSTA Preservice Science Standards.  The form contains a single statement concerning safety: Appropriate attention given to safety in the classroom to the extent that it is under the control of the student teacher.  This statement does not sufficiently address safety considerations that teachers of science must take into account in their planning and instruction.  Thus, to meet NSTA Preservice Science Standard 4 (Safety), an addendum addressing safety was added to the original PDE 430. 



A blank PDE 430 form is included as a separate attachment.



Safety Addendum

As a student teacher, you must ensure that your planning and instruction complies with the minimum safety standards described in NSTA Preservice Science Standard 4.  According to this standard, effective teachers of science can, in a P-12 classroom setting, demonstrate and maintain chemical safety, safety procedures, and the ethical treatment of living organisms needed in the P-12 science classroom appropriate to their area of licensure.



More specifically, effective teachers of science:

a. design activities in a P-12 classroom that demonstrate the safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction. 

b. design and demonstrate activities in a P-12 classroom that demonstrate an ability to implement emergency procedures and the maintenance of safety equipment, policies and procedures that comply with established state and/or national guidelines.  Teacher candidates ensure safe science activities appropriate for the abilities of all students. 

c. design and demonstrate activities in a P-12 classroom that demonstrate ethical decision-making with respect to the treatment of all living organisms in and out of the classroom. They emphasize safe, humane, and ethical treatment of animals and comply with the legal restrictions on the collection, keeping, and use of living organisms.





F.  Assessment Scoring Rubric





		NSTA Standard

		Assessment Category

		Exemplary - 3

		Superior - 2

		Satisfactory - 1

		Unsatisfactory - 0





		NSTA Standard 4: Safety



Standard 4a - 1: Design activities in a P-12 classroom that demonstrate the safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction. 



























		Knowledge of Safe and Proper Techniques

		The candidate consistently designs learning experiences that comprehensively and systematically demonstrate safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction. 





		The candidate usually designs learning experiences that comprehensively and systematically demonstrate safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction.





		The candidate sometimes designs learning experiences that comprehensively and systematically demonstrate safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction.





		The candidate rarely designs learning experiences that comprehensively and systematically demonstrate safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction.







		NSTA Standard 4: Safety



Standard 4a - 2: Design activities in a P-12 classroom that demonstrate the safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used within their subject area science instruction. 





































		Demonstration of Safe and Proper Techniques

		The candidate has consistently been observed to know, practice, and engage students in safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used during science instruction.





		The candidate has often been observed to know, practice, and engage students in safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used during science instruction.



		The candidate has sometimes been observed to know, practice, and engage students in safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used during science instruction.



		The candidate has rarely been observed to know, practice, and engage students in safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used during science instruction.





		NSTA Standard 4: Safety



Standard 4b - 1: Design and demonstrate activities in a P-12 classroom that demonstrate an ability to implement emergency procedures and the maintenance of safety equipment, policies and procedures that comply with established state and/or national guidelines. Candidates ensure safe science activities appropriate for the abilities of all students. 























		Knowledge of Emergency Procedures and Safety Equipment

		The candidate consistently designs learning experiences that comprehensively and systematically communicate to students emergency procedures, safe maintenance of equipment, and safety procedures that comply with established state and/or national guidelines and that are appropriate for the activity and the abilities of students.





		The candidate usually designs learning experiences that comprehensively and systematically communicate to students emergency procedures, safe maintenance of equipment, and safety procedures that comply with established state and/or national guidelines and that are appropriate for the activity and the abilities of students.



		The candidate sometimes designs learning experiences that comprehensively and systematically communicate to students emergency procedures, safe maintenance of equipment, and safety procedures that comply with established state and/or national guidelines and that are appropriate for the activity and the abilities of students.





		The candidate rarely designs learning experiences that comprehensively and systematically communicate to students emergency procedures, safe maintenance of equipment, and safety procedures that comply with established state and/or national guidelines and that are appropriate for the activity and the abilities of students.





		NSTA Standard 4: Safety



Standard 4b - 2: Design and demonstrate activities in a P-12 classroom that demonstrate an ability to implement emergency procedures and the maintenance of safety equipment, policies and procedures that comply with established state and/or national guidelines. Candidates ensure safe science activities appropriate for the abilities of all students. 























		Ensuring Safe Science Activities

		The candidate has consistently been observed to explain all associated safety issues, typical emergency procedures, and expected student behavior in the lab with clarity and thoroughness.  

		The candidate has often been observed to explain all associated safety issues, typical emergency procedures, and expected student behavior in the lab with clarity and thoroughness.  

		The candidate has sometimes been observed to explain all associated safety issues, typical emergency procedures, and expected student behavior in the lab with clarity and thoroughness.  

		The candidate has rarely been observed to explain all associated safety issues, typical emergency procedures, and expected student behavior in the lab with clarity and thoroughness.  



		NSTA Standard 4: Safety



Standard 4c - 1: Design and demonstrate activities in a P-12 classroom that demonstrate ethical decision-making with respect to the treatment of all living organisms in and out of the classroom.  They emphasize safe, humane, and ethical treatment of animals and comply with the legal restrictions on the collection, keeping, and use of living organisms.























		Knowledge of Ethical Decision Making for Living Organisms

		The candidate consistently designs learning experiences that comprehensively and systematically communicate to students appropriate procedures for the treatment of all living organisms used in the classroom or found in the field in a safe, humane, and ethical manner with respect to legal restrictions on their collection, keeping, and use. 









		The candidate usually designs learning experiences that comprehensively and systematically communicate to students appropriate procedures for the treatment of all living organisms used in the classroom or found in the field in a safe, humane, and ethical manner with respect to legal restrictions on their collection, keeping, and use. 





		The candidate sometimes designs learning experiences that comprehensively and systematically communicate to students appropriate procedures for the treatment of all living organisms used in the classroom or found in the field in a safe, humane, and ethical manner with respect to legal restrictions on their collection, keeping, and use. 



 

		The candidate rarely designs learning experiences that comprehensively and systematically communicate to students appropriate procedures for the treatment of all living organisms used in the classroom or found in the field in a safe, humane, and ethical manner with respect to legal restrictions on their collection, keeping, and use. 





		NSTA Standard 4: Safety



Standard 4c - 2: Design and demonstrate activities in a P-12 classroom that demonstrate ethical decision-making with respect to the treatment of all living organisms in and out of the classroom.  They emphasize safe, humane, and ethical treatment of animals and comply with the legal restrictions on the collection, keeping, and use of living organisms.



		Demonstration of Ethical Decision Making for Living Organisms

		The candidate has consistently been observed to explain to students and demonstrate the safe, humane, and ethical treatment (including rationale) of typical living organisms used in the classroom or collected in the field.





		The candidate has often been observed to explain to students and demonstrate the safe, humane, and ethical treatment (including rationale) of typical living organisms used in the classroom or collected in the field.



		The candidate has sometimes been observed to explain to students and demonstrate the safe, humane, and ethical treatment (including rationale) of typical living organisms used in the classroom or collected in the field.



		The candidate has rarely been observed to explain to students and demonstrate the safe, humane, and ethical treatment (including rationale) of typical living organisms used in the classroom or collected in the field.















G.  Candidate Data



Table 1: Overall Competence for Each Element of NSTA Standard 4

N = 9 students (3 applications of assessment: Spring 2015, Fall 2015, and Spring 2016)

		Assessment Category

		NSTA Standard

		Mean Score

		% Exemplary (3)

		% Superior (2)

		% Satisfactory (1)

		% Unsatisfactory (0)



		Knowledge of Safe and Proper Techniques

		4a

		2.5

		44%



(4 students)

		56%



(5 students)

		0%

		0%



		Demonstration of Safe and Proper Techniques

		4a

		2.3

		33%



(3 students)

		67%



(6 students)

		0%

		0%



		Overall Mean Score for Standard 4a = 2.4





		Knowledge of Emergency Procedures and Safety Equipment

		4b

		2.2

		44%



(4 students)

		33%



(3 students)

		23%



(2 students)

		0%



		Ensuring Safe Science Activities

		4b

		2.4

		33%



(3 students)

		67%



(6 students)

		0%

		0%



		Overall Mean Score for Standard 4b = 2.3





		Knowledge of Ethical Decision Making for Living Organisms

		4c

		2.7

		67%



(6 students)

		33%



(3 students)

		0%

		0%



		Demonstration of Ethical Decision Making for Living Organisms

		4c

		2.7

		67%



(6 students)

		33%



(3 students)

		0%

		0%



		Overall Mean Score for Standard 4c = 2.7





















Table 2: Candidate-specific Data for Each Element of NSTA Standard 4

N = 9 students (3 applications of assessment: Spring 2015, Fall 2015, and Spring 2016)

		Candidate

		Semester Program Completed

		Content Area

		NSTA Standard 4a

		NSTA Standard 4b

		NSTA Standard 4c



		1

		Spring 2015

		Chemistry

		3

		3

		3



		2

		Spring 2015

		General Science

		2

		1.5

		2



		3

		Spring 2015

		General Science

		3

		2.5

		3



		4

		Spring 2015

		Biology

		2

		2.5

		3



		5

		Fall 2015

		General Science

		2

		3

		3



		6

		Fall 2015

		Biology

		2

		2

		2



		7

		Spring 2016

		Physics

		3

		2

		3



		8

		Spring 2016

		Biology

		2

		1.5

		2



		9

		Spring 2016

		Physics

		2.5

		2.5

		3



		Mean

		

		

		2.4

		2.3

		2.7



		Range

		

		

		2  3

		1.5  3

		2  3







NSTA Assessment 4


Section IV – Evidence for Meeting Standards



NSTA Assessment 7: Professional Exit Portfolio



SECTION 1: Description of the assessment, alignment to standards, brief analysis of data findings, and interpretation of data.

 

A. Description of the Assessment and Its Use in the Program



All secondary education (7-12) teacher candidates seeking certification in a science content area must develop a professional exit portfolio during the final semester of their program (student teaching).  The professional exit portfolio is a collection of the teacher candidate’s best work and documents accomplishments relevant to the teaching profession.  The professional exit portfolio provides the teacher candidate with an opportunity to reflect on his/her journey through the teacher preparation program.  The professional exit portfolio serves as an expanded resume and as a personal marketing tool during job interviews.  



The professional exit portfolio must align to the four domains of the Danielson Framework.  These categories are Planning and Preparation, Classroom Environment, Instructional Delivery, and Professionalism.  The professional exit portfolio must contain a minimum of 16 total artifacts, with at least four artifacts in each domain.  The intention of these artifacts is to demonstrate the impact or the intended impact on K-12 student learning, the ability to reflect on teaching and learning, and a commitment to lifelong learning.  The candidate’s student teaching supervisor evaluates the professional exit portfolio.  



[bookmark: _GoBack]The professional exit portfolio is not one of the required NSTA assessments, yet it has been a part of the secondary education program for many years.  However, while the assessment itself has not changed drastically, the rubric used to grade this assessment was significantly modified and only introduced at the beginning of the Fall 2015 semester.  Further, the professional exit portfolio provides candidates with an additional opportunity to demonstrate their competence across a number of the NSTA standards.



B.  Description of How this Assessment Aligns with NSTA Standards



The Professional Exit Portfolio strongly aligns with the following NSTA standards:

		Professional Exit Portfolio Assessment Categories (as appear on the assessment rubric)

		NSTA Standard

		Evidence of Alignment



		State Content and Common Core Learning Standards

		1c - Show an understanding of state and national curriculum standards and their impact on the content knowledge necessary for teaching P-12 students.

		The candidate provides multiple artifacts that illustrate instructional design with meaningful ties to state and national curriculum standards. 



		Incorporating inquiry approaches in lessons

		2a - Plan multiple lessons using a variety of inquiry approaches that demonstrate their knowledge and understanding of how all students learn science.

		The candidate provides multiple artifacts that demonstrate experiences for students with more than one example of scientific knowledge or understanding derived from several of the following: multiple lines of questioning, evidence, inference, and investigation.



		Collecting and interpreting data

		2b - Include active inquiry lessons where students collect and interpret data in order to develop and communicate concepts and understand scientific processes, relationships and natural patterns from empirical experiences. Applications of science specific technology are included in the lessons when appropriate.

		The candidate provides multiple artifacts that illustrate scientific data collection and interpretation that reveal patterns and laws in the natural world.  Science-specific technology is integrated in multiple lessons.  Active learning design clearly enhances student educational experience. 





		Addressing naïve preconceptions through instruction and assessment

		2c - Design instruction and assessment strategies that confront and address naïve concepts / preconceptions.

		The candidate provides multiple artifacts that illustrate lessons or assessments that require students to reconsider not just facts or definitions but also explanations, cause/effect relationships, or ideas in scientific context rather than in isolation. 



		Empirical experiences

		3b - Develop lesson plans that include active inquiry lessons where students collect and interpret data using applicable science-specific technology in order to develop concepts, understand scientific processes, relationships and natural patterns from empirical experiences.  These plans provide for equitable achievement of science literacy for all students.

		The candidate provides multiple artifacts that illustrate the use of science-specific technology for data collection, adapted for effective learning by diverse learners. Learning disabilities and enhancements / extensions are all addressed in multiple examples. Active learning design clearly enhances student educational experience. 





		Safety considerations

		3d - Plan a learning environment and learning experiences for all students that demonstrate chemical safety, safety procedures, and the ethical treatment of living organisms within their licensure area.

		The candidate provides multiple artifacts of well-planned learning experiences that illustrate the principles of safety involving chemicals, laboratory or field studies, and proper treatment of living organisms.



		Content Professional Development

		6a - Engage in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community. 

		The candidate provides multiple artifacts that demonstrate that s/he has engaged in professional learning and leadership in the content field throughout the teacher education program.  



		Pedagogy Professional Development

		6b - Engage in professional development opportunities such as conferences, research opportunities, or projects within their community.

		The candidate provides multiple artifacts that demonstrate that s/he has engaged in professional learning and leadership in science pedagogy throughout the teacher education program.  







C.  Brief Analysis of Data Findings



Professional Exit Portfolios were submitted by a total of 5 candidates during the Fall 2015 (2 students) and Fall 2016 (3 students) semesters (2 applications).  Professional Exit Portfolios were submitted to the candidates’ student teaching supervisor, two weeks prior to the completion of the candidates’ student teaching experiences.  Due to the small sample size (N=5), the data presented were not disaggregated by program.  The data from the two applications of the assessment support the claim that the candidates performed acceptably and demonstrated competence across NSTA Standards 1c, 2a, 2b, 2c, 3b, 3d, 6a, and 6b.  The mean scores reported here are all out of 3.0, or an Exemplary level of competence.  The mean score for NSTA Standard 1c was a 2.8, indicating a near Exemplary level of competence.  The mean scores across all the elements of NSTA Standard 2 ranged from 1.4 to 2.6.  This means that candidates’ overall competence with regard to NSTA Standard 2 ranged from just above Satisfactory to just below Exemplary.  Candidates performed poorest on NSTA Standard 2c, although the mean score of 1.4 was still above the Satisfactory level.  The mean scores on NSTA Standards 3b and 3d were 2.2 and 2.6, respectively.  This means that, with regard to NSTA Standard 3b and 3d, candidates’ achieved an overall Superior level of competence and approached Exemplary.  Finally, the mean scores across the two elements of NSTA Standard 6 were 1.8 (6a) and 2.0 (6b).  These scores indicate that candidates were close to reaching or reached a Superior level of competence for NSTA Standard 6.



D.  Interpretation of Data Providing Evidence for Meeting Standards



All eligible candidates completed the professional exit portfolio.  Even though the sample size was small, the fact that the assessment could assess several of the NSTA standards for a second time in the program allowed for some comparisons to emerge.  First, candidates performed better on NSTA Standards 2a and 2b on the Professional Exit Portfolio than when these standards were assessed on the Unit Plan assessment. However, candidates’ performance on NSTA Standard 2c was consistent between the two assessments.  This element of NSTA Standard 2 continues to be identified as an area for improvement.  As with the unit plan, strategies to confront and address naïve concepts and preconceptions were not a focus.  Further, candidates showed significant improvement on NSTA Standard 3b between the Unit Plan and the Professional Exit Portfolio.  However, scores on NSTA Standard 3d were consistent between the two assessments.  Finally, scores on NSTA Standards 6a and 6b remained consistent between the Professional Knowledge and Skills assessment and the Professional Exit Portfolio.  One thing to note is that the instructor who teaches the Science Instructional Methods course is the same instructor who supervises candidates during their student teaching experience.  This is important to note because the instructor was able to identify some areas for improvement that emerged from the Unit Plan assessment and used those to drive conversations with candidates during their student teaching experience. 

































































SECTION 2: Assessment documentation



E.  Assessment Tool



Professional Exit Portfolio



All secondary education (7-12) teacher candidates seeking certification in a science content area must develop a professional exit portfolio during their final semester.  The professional portfolio is a collection of the teacher candidate’s best work and documents accomplishments relevant to the teaching profession.  The professional portfolio provides the teacher candidate with an opportunity to reflect on his/her journey through the teacher preparation program.  The professional portfolio serves as an expanded resume and as a personal marketing tool during job interviews.



The professional portfolio must align to the four domains of the Danielson Framework.  These categories are: Planning and Preparation, Classroom Environment, Instructional Delivery, and Professionalism.  The professional portfolio must contain a minimum of 16 total artifacts, with at least four artifacts in each domain.  The intention of these artifacts is to demonstrate the impact or the intended impact on K-12 student learning, the ability to reflect on teaching and learning, and a commitment to lifelong learning.  The professional portfolio will be web-based (www.taskstream.com) to make storing and sharing contents faster and easier. 



Required Artifacts for Inclusion in the Professional Exit Portfolio

· Instructional unit plan

· Two inquiry-based lesson plans

· Laboratory investigation

· Performance-based assessment

· Teacher work sample

· PA Department of Education Classroom Observation Form (PDE-430)



Other Possible Artifacts for Inclusion in the Professional Exit Portfolio (Note: this is not an exhaustive list)

· Classroom management plan

· Diagram of classroom arrangement

· Examples of diagnostic/formative/summative assessments (with rubrics if applicable)

· Application/integration of technology

· Sample letter to parent(s)/guardian(s)

· Philosophy of education

· Photo of bulletin board

· Video of teaching

· Cooperating teacher field evaluation form

· Letter from student teaching supervisor

· Research papers/projects/photos of bulletin boards

· Evidence of participation/service in professional organizations

· Evidence of attendance at workshops/conferences

· Evidence of professional development

· Credentials (certificates/clearances/transcripts, PRAXIS scores, etc.

· Awards/honors/scholarships

· Presentations or publications

· Community or volunteer service involving children

· Any other artifacts which demonstrate your knowledge, skills, and dispositions





F.  Assessment Scoring Rubric



Assessment 7 – Professional Exit Portfolio

		NSTA Standard

		Assessment Category

		Exemplary - 3

		Superior - 2

		Satisfactory - 1

		Unsatisfactory - 0



		NSTA Standard 1:

Content Knowledge



Standard 1c: Show an understanding of state and national curriculum standards and their impact on the content knowledge necessary for teaching P-12 students.



		State Content and Common Core Learning Standards

		The candidate provides multiple (2 or more) artifacts that illustrate instructional design and employ resources, both with sound and meaningful ties to state and national curriculum standards. 



		The candidate provides multiple (2 or more) artifacts that illustrate instructional design or employ resources, with sound and meaningful ties to state and national curriculum standards. 



		The candidate provides a single artifact that illustrates instructional design or employs resources, with sound and meaningful ties to state and national curriculum standards. 



		The candidate does not provide an artifact that illustrates instructional design or employs resources, with sound and meaningful ties to state and national curriculum standards. 





		NSTA Standard 2:

Content Pedagogy



Standard 2a: Plan multiple lessons using a variety of inquiry approaches that demonstrate their knowledge and understanding of how all students learn science. 



		Incorporating inquiry approaches in lessons

		The candidate provides multiple (2 or more) artifacts that demonstrate experiences for students with more than one example of scientific knowledge or understanding derived from several of: multiple lines of questioning, evidence, inference, and investigation. 











		The candidate provides multiple (2 or more) artifacts that demonstrate experiences for students with scientific knowledge or understanding derived from one of: multiple lines of questioning, evidence, inference, or investigation. 



		The candidate provides a single artifact that demonstrates experiences for students with scientific knowledge or understanding derived from one of: multiple lines of questioning, evidence, inference, or investigation. 



		The candidate does not provide an artifact that demonstrates scientific knowledge or understanding derived from multiple lines of questioning, evidence, inference, or investigation.





		NSTA Standard 2:

Content Pedagogy



Standard 2b: Include active inquiry lessons where students collect and interpret data in order to develop and communicate concepts and understand scientific processes, relationships and natural patterns from empirical experiences. Applications of science specific technology are included in the lessons when appropriate.



		Collecting and interpreting data

		The candidate provides multiple (2 or more) artifacts that illustrate scientific data collection and interpretation that reveal patterns and laws in the natural world.  Science-specific technology is integral in multiple lessons.  Active learning design clearly enhances student educational experience. 



		The candidate provides multiple (2 or more) artifacts that illustrate scientific data collection and interpretation that reveal patterns and laws in the natural world.  At least one lesson incorporates science-specific technology.  Active learning design has the potential to enhance student educational experience. 



		The candidate provides artifact(s) that include science-specific technology but do not include data collection and interpretation.  Active learning design has the potential to enhance student educational experience. 



		The candidate does not include an artifact where students collect and interpret data in order to develop and communicate concepts and understand scientific processes, relationships and natural patterns.  Science-specific technology is lacking. 





		NSTA Standard 2:

Content Pedagogy



Standard 2c: Design instruction and assessment strategies that confront and address naïve concepts / preconceptions.



		Addressing naïve preconceptions through instruction and assessment

		The candidate provides multiple (2 or more) artifacts that illustrate lessons or assessments that require students to reconsider not just facts or definitions but also explanations, cause/effect relationships, or ideas in scientific context rather than in isolation. 









		The candidate provides a single artifact that illustrates a lesson or assessment that requires students to reconsider not just facts or definitions but also explanations, cause/effect relationships, or ideas in scientific context rather than in isolation. 



		The candidate provides a single artifact that illustrates a lesson or assessment where students reconsider prior or nonscientific thinking in light of evidence or observations. 



		The candidate does not provide an artifact that illustrates reconsideration of nonscientific thinking.





		NSTA Standard 3:

Learning Environments



Standard 3b: Develop lesson plans that include active inquiry lessons where students collect and interpret data using applicable science-specific technology in order to develop concepts, understand scientific processes, relationships and natural patterns from empirical experiences.  These plans provide for equitable achievement of science literacy for all students.



		Empirical Experiences

		The candidate provides multiple (2 or more) artifacts that illustrate the use of science-specific technology for data collection, adapted for effective learning by diverse learners. Learning disabilities and enhancements / extensions are all addressed in multiple examples. Active learning design clearly enhances student educational experience. 



		The candidate provides multiple (2 or more) artifacts that illustrate the use of science-specific technology for data collection, adapted for effective learning by diverse learners.  All students have the opportunity to participate in scientific observation and interpretation.  Active learning design has the potential to enhance student educational experience. 



		The candidate provides a single artifact that illustrates the use of science- specific technology for data collection, adapted for effective learning by diverse learners.  All students have the opportunity to participate in scientific observation and interpretation. Active learning design has the potential to enhance student educational experience. 



		The candidate does not provide an artifact that illustrates the use of science-specific technology for data collection.  Adaptations allowing all students to participate are not evident. 





		NSTA Standard 3:

Learning Environments



Standard 3d: Plan a learning environment and learning experiences for all students that demonstrate chemical safety, safety procedures, and the ethical treatment of living organisms within their licensure area.



		Safety Considerations

		The candidate provides multiple (2 or more) artifacts of well-planned learning experiences that illustrate the principles of safety involving chemicals, laboratory or field studies, and proper treatment of living organisms. 











		The candidate provides multiple (2 or more) artifacts of learning experiences that illustrate the principles of safety involving chemicals, laboratory or field studies, or proper treatment of living organisms. 



		The candidate provides a single artifact of a learning experience that illustrates the principles of safety involving chemicals, laboratory or field studies, or proper treatment of living organisms. 



		The candidate does not provide an artifact that demonstrates the planning of safe instruction. 





		NSTA Standard 6:

Professional Knowledge and Skills



Standard 6a: Engage in professional development opportunities in their content field such as talks, symposiums, research opportunities, or projects within their community. 



		Content Professional Development

		The candidate provides multiple (3 or more) artifacts that demonstrate that the candidate has engaged in professional learning and leadership in the content field prior to clinical experiences, during clinical experiences, and during student teaching. 

		The candidate provides multiple (2 or more) artifacts that demonstrate that the candidate has engaged in professional learning and leadership in the content field prior to clinical experiences, during clinical experiences, and during student teaching.

		The candidate provides multiple (2 or more) artifacts that demonstrate that the candidate has engaged in professional learning and leadership in the content field, but only by the end of the program rather than throughout.



		The candidate provides a single artifact that demonstrates that the candidate has engaged in professional learning and leadership in the content field, but only by the end of the program rather than throughout.



		NSTA Standard 6: Professional Knowledge and Skills



Standard 6b: Engage in professional development opportunities such as conferences, research opportunities, or projects within their community.





		Pedagogy Professional Development

		The candidate provides multiple (3 or more) artifacts that demonstrate that the candidate has engaged in professional learning and leadership in science pedagogy prior to clinical experiences, during clinical experiences, and during student teaching. 

		The candidate provides multiple (2 or more) artifacts that demonstrate that the candidate has engaged in professional learning and leadership in science pedagogy prior to clinical experiences, during clinical experiences, and during student teaching.

		The candidate provides multiple (2 or more) artifacts that demonstrate that the candidate has engaged in professional learning and leadership in science pedagogy, but only by the end of the program rather than throughout.



		The candidate provides a single artifact that demonstrates that the candidate has engaged in professional learning and leadership in science pedagogy, but only by the end of the program rather than throughout.



















G.  Candidate Data



Table 1: Overall Competence for NSTA Standard 1c, 2a, 2b, 2c, 3b, 3d, 6a, and 6b

N = 5 students (2 applications of assessment: Fall 2015 and Spring 2016)

		Assessment Category

		NSTA Standard

		Mean Score

		% Exemplary (3)

		% Superior (2)

		% Satisfactory (1)

		% Unsatisfactory (0)



		State Content and Common Core Learning Standards

		1c

		

		80%



(4 students)

		20%



(1 student)

		0%

		0%



		Incorporating inquiry approaches in lessons

		2a

		

		60%



(3 students)

		40%



(2 students)

		0%





		0%



		Collecting and interpreting data

		2b

		

		20%



(1 student)

		80%



(4 students)

		0%





		0%



		Addressing naïve preconceptions through instruction and assessment

		2c

		

		0%





		40%



(2 students)

		60%



(3 students)

		0%



		Empirical experiences

		3b

		

		40%



(2 students)

		40%



(2 students)

		20%



(1 student)

		0%



		Safety considerations

		3d

		

		60%



(3 students)

		40%



(2 students)

		0%



		0%



		Content Professional Development

		6a

		

		0%





		80%



(4 students)

		20%



(1 student)

		0%



		Pedagogy Professional Development

		6b

		

		0%





		100%



(5 student)

		0%





		















Table 2: Candidate-specific Data for NSTA Standard 1c, 2a, 2b, 2c, 3b, 3d, 6a, and 6b

N = 5 students (2 applications of assessment: Fall 2015 and Spring 2016)

		Candidate

		Semester Assessment Completed

		Content Area

		NSTA Standard 1c

		NSTA Standard 2a

		NSTA Standard 2b

		NSTA Standard 2c

		NSTA Standard 3b

		NSTA Standard 3d

		NSTA Standard 6a

		NSTA Standard 6b



		1

		Fall 2015

		General Science

		3

		2

		2

		1

		2

		3

		2

		2



		2

		Fall 2015

		Biology

		2

		2

		2

		1

		2

		3

		2

		2



		3

		Spring 2016

		Physics

		3

		3

		2

		2

		3

		2

		1

		2



		4

		Spring 2016

		Biology

		3

		3

		2

		1

		1

		2

		2

		2



		5

		Spring 2016

		Physics

		3

		3

		3

		2

		3

		3

		2

		2



		Mean

		

		

		2.8

		2.6

		2.2

		1.4

		2.2

		2.6

		1.8

		2.0



		Range

		

		

		2  3

		2  3

		2  3

		1  2

		1  3

		2  3

		1  2

		N/A







NSTA Assessment 7



    (1) e.g. K-6, 7-9, 7-12, K-12
9.   Program Type

First Teaching License
Unspecified

10.   Degree or award level

Baccalaureate
Post Baccalaureate
Master's
Post Master's
Endorsement only

11.   Is this program offered at more than one site?

Yes
No

12.   If your answer is "yes" to above question, list the sites at which the program is offered

 
13.   Title of the state license for which candidates are prepared, including science areas licensed to teach 

(i.e., Single Field - Biology; Dual Field - Biology and Chemistry; Broad Field; Integrated Science, etc.)

Biology (7-12), Chemistry (7-12), Earth and Space Science (7-12), Physics (7-
12), General Science (7-12)

14.   Program report status:

Initial Review
Response to One of the Following Decisions: Further Development Required 
or Recognition with Probation
Response to National Recognition With Conditions

15.   Is your Educator Preparation Provider (EPP) seeking

CAEP accreditation for the first time (initial accreditation)
Continuing CAEP accreditation

16.   State Licensure data requirement on program completers disaggregated by specialty area with sub-area 
scores:
CAEP requires programs to provide completer performance data on state licensure examinations for 
completers who take the examination for the content field, if the state has a licensure testing 
requirement. Test information and data must be reported in Section IV. Does your state require such a 
test?

Yes
No



SECTION I - CONTEXT

1.   Provide the following contextual information: 

Description of any state or institutional policies that may influence the application of NSTA standards. (Response 
limited to 4,000 characters.)

The Department of Secondary Education and the College of Education include 
the Science certification programs at Kutztown University of Pennsylvania. A 
local Board of Trustees governs Kutztown University, as it is one of the 
fourteen institutions in the State System of Higher Education and, at the state 
level, the State System's Board of Governors also governs the University.

The Pennsylvania Department of Education (PDE) certifies candidates to teach 
in Pennsylvania. Title 22, Chapters 49.2 and 354 of the Pennsylvania code 
grant statutory authority to the State Board of Education to govern 
professional educator programs. PDE's authority to promulgate the regulations 
is granted from the state board. Chapter 354 is the regulatory document for 
the design and structure of the professional educator preparation programs 
while Chapter 49 provides certification requirements.

All teacher candidates in the Commonwealth of Pennsylvania must achieve a 
cumulative 3.0 GPA, a C or better in three hours of English composition, 3 
hours of English Literature, and 6 hours of mathematics. All teacher candidates 
must pass one of the Basic Skills Assessment Test Options (see attached), 
maintain a 3.0 GPA in the major and overall, complete all courses in the major 
with a minimum of "C," complete 190 hours of field observations prior to 
student teaching, and take and pass the Praxis II Subject Assessment 
examination. The clinical experience requirement is a minimum of 12 weeks. 
Teacher candidates submit criminal clearances, which include Act 34 Criminal 
History Report, the Act 151 Child Abuse History Report, Act 114 FBI Federal 
Criminal History Record (Fingerprinting), Act 24 Arrest and Conviction, Act 126 
Mandated Child Abuse Reporter Training and the TB testing result when the 
teacher candidate enters the College of Education and again prior to the final 
clinical experience.

2.   Description of the field and clinical experiences required for the program, including the number of hours 
for early field experiences and the number of hours/weeks for student teaching or internships. Describe 
setting of student teaching (i.e., student teaching occurs in a science classroom). (Response limited to 
8,000 characters.)

Stage 1: Each candidate participates in an Education Exploration requiring 40 
hours of field experience. The candidates receive information about the 
Exploration in the first education course that they take at the university. The 
experiences vary in terms of grade level, types of schools, and attention to 
diversity (see attached). By the time education majors have reaches 48 credit 
hours, they must have documentation of completed field hours with reflection, 
as well as meeting Pennsylvania requirements of GPA, required courses, Praxis 
I, and criminal clearances to qualify as a teacher candidate thus being eligible 
for more intensive clinical experiences and upper level education courses. The 
Department of Secondary Education has adopted an electronic submission 
format.



Stage 2: The second level of clinical experience that teaching candidates 
participate in is a weekly assignment to a classroom in their content area. At 
this stage, teaching candidates take a six-credit course consisting of SEU 312: 
Principles of Learning and SEU 313: Principles of Learning Lab. There is a 
college classroom component and a lab component that takes place in a 
classroom in their certification area. For this 14-week placement, teaching 
candidates are assigned as a cohort group to an urban middle school. The 
professor teaching the course works with an urban principal to place the 
students appropriately. The teaching candidates spend 4-6 hours each week in 
the assigned classroom. Since the professor and teaching candidate share a 
common experience, it can be related to learning theory and discussed on a 
weekly basis. Candidates answer focused questions about the experience in 
their on-line journal. Candidates receive a minimum of 45 field hours in the 
urban middle level field experience. This is the middle level and urban 
experience. The third level of clinical experience the teaching candidates 
participate in is when they take SEU 342: Principles of Teaching and SEU 343: 
Principles of Teaching Lab. This six credit course is accompanied by a 
laboratory field experience in a suburban or rural high school in a classroom 
matching the teaching candidates' certification area. For this 14-week 
placement, teaching candidates are assigned as a cohort group to an urban 
middle school. The professor teaching the course works with a suburban or 
rural principal to place the candidates appropriately. The teaching candidates 
spend 4-6 hours each week in the assigned classroom. Since the professor and 
teaching candidate share a common experience, it can be related to learning 
theory and discussed on a weekly basis. Candidates receive a minimum of 45 
field hours in the suburban or rural high school field experience.
The fourth level of clinical experience is when the candidates take their specific 
methods class. The teaching candidates are required to complete 20 service 
hours with middle or high school students. The 20 service hours will be 
completed with their pre-approved cooperating teacher for their student 
teaching placement in the coming semester. This provides candidates a chance 
to meet the class and cooperating teachers they will be placed with during 
student teaching. The 20 hours with their cooperating teacher must be 
documented with their methods professor. Teaching candidates are also given 
the opportunity to reflect on their clinical experience and how it contributes to 
their understanding of how children learn and how to teach them by turning in 
a paper on their experience.

Stage 3: The capstone clinical experience at Kutztown University is the 
coordination of the twenty-hour Methods field placement and student teaching. 
Candidates return to the cooperating teacher and placement that they 
completed their fourth level of field experience at for 140 hours of student 
teaching (15-week placement). The university employs a cooperating teacher 
to oversee the teaching candidate experience and a university supervisor visits 
six times or more during the placement to ensure that the teacher candidate is 
performing appropriately. Science student teachers are placed in science 



classrooms with cooperating teachers who are certified in the same content 
area as the candidate. During the clinical experience, a candidate meets for 
two hours each week with the cohort group in a practicum seminar with the 
university supervisor. The purpose of the practicum is to allow candidates to 
meet with other candidates and their university supervisor to provide the 
practical aspects of teaching. These practicum focus on candidates' 
experiences. It is a time for reflection and application. In addition, guest 
speakers address particular timely student teaching issues and concerns. Prior 
to being eligible for the Pennsylvania teaching certificate, Kutztown University 
teaching candidates will be required to complete 870 field hours. 

3.   A program of study that outlines the courses and experiences required for candidates to complete the 
program. The program of study must include course titles and numbers. (This information may be 
provided as an attachment from the college catalog or as a student advisement sheet.) Include forms 
showing requirements for science content courses for post degree or master’s programs. Syllabi and 
course descriptions are not generally necessary. Please include directions for each level of candidate 
(e.g., undergraduate advising sheet and post degree or graduate advising sheet.) A course of study for 
post baccalaureate or master's programs should include required science content.

Biology Program of Study - Undergraduate Chemistry Program of Study - Undergraduate

Earth and Space Science Program of Study - Undergraduate Physics Program of Study - Undergraduate

General Science Program of Study - Undergraduate  

See Attachment panel below.

4.   This system will not permit you to include tables or graphics in text fields. Therefore any tables or 
charts must be attached as files here. The title of the file should clearly indicate the content of the file. 
Word documents, pdf files, and other commonly used file formats are acceptable.

Basic Skills Assessment Options Education Exploration Field Experiences

See Attachment panel below.

5.   Candidate Information
Directions: Provide three years of data on candidates enrolled in the program and completing the 
program, beginning with the most recent academic year for which numbers have been tabulated. Report 
the data separately for the levels/tracks (e.g., baccalaureate, post-baccalaureate, alternate routes, 
master's, doctorate) being addressed in this report. Report the data separately for each licensure area 
(e.g., chemistry, biology, broad field science, middle level). Data must also be reported separately for 
programs offered at multiple sites. Update academic years (column 1) as appropriate for your data 
span. Create additional tables as necessary.

Program:
Biology (7-12) (Undergraduate Level)

Academic Year
# of Candidates
Enrolled in the

Program

# of Program
Completers2

2013-2014 11 3

2014-2015 10 1

2015-2016 8 1

Program:
Chemistry (7-12) (Undergraduate Level)

Academic Year
# of Candidates
Enrolled in the

Program

# of Program
Completers2



    (2) CAEP uses the Title II definition for program completers. Program completers are persons who have met 
all the requirements of a state-approved teacher preparation program. Program completers include all those who are 
documented as having met such requirements. Documentation may take the form of a degree, institutional certificate, 
program credential, transcript, or other written proof of having met the program's requirements.

2013-2014 1 0

2014-2015 6 1

2015-2016 4 0

Program:
Earth and Space Science (7-12) (Undergraduate Level)

Academic Year
# of Candidates
Enrolled in the

Program

# of Program
Completers2

2013-2014 1 1

2014-2015 0 0

2015-2016 1 0

Program:
Physics (7-12) (Undergraduate Level)

Academic Year
# of Candidates
Enrolled in the

Program

# of Program
Completers2

2013-2014 15 3

2014-2015 8 0

2015-2016 7 2

Program:
General Science (7-12) (Undergraduate Level)

Academic Year
# of Candidates
Enrolled in the

Program

# of Program
Completers2

2013-2014 3 0

2014-2015 5 3

2015-2016 2 1

6.   Faculty Information
Directions: Complete the following information for each faculty member responsible for science 
education professional coursework, clinical supervision, or administration in this program. This may be 
the science educator(s) or others directly involved in teaching science education portion of the licensure 
program.

Faculty Member Name Dr. George Sirrakos

Highest Degree, Field, & 
University3 PhD in Education, Curtin University of Technology

Assignment: Indicate the 
role of the faculty member4 Faculty

Faculty Rank5 Assistant Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Published articles in Learning Environments: An International Journal and 
The Journal of Culture and Education. Awarded a grant to explore the use of 



Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

student produced audio-narratives to improve student attitudes toward 
science. Major program reviewer for the Pennsylvania Department of 
Education. Developed an academic minor in Integrative STEM Education at 
Kutztown University. 

Teaching or other 
professional experience in 
P-12 schools9

New York State Teacher Certification: Biology/General Science (7-12). High 
school science teacher for 7 years. Clinical supervisor for undergraduate 
student teachers seeking initial certification in science. Clinical supervision of 
fieldwork placement in SEU 313: Principles of Learning.

Faculty Member Name Dr. Theresa M. Stahler

Highest Degree, Field, & 
University3 PhD in Teacher Education, The Ohio State University

Assignment: Indicate the 
role of the faculty member4 Chairperson of the Department of Secondary Education; Faculty

Faculty Rank5 Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

Co-author of Doctoral Program in Transformational Teaching and Learning. 
Departmental representative on the university senate. Member of the 
College of Education Executive Committee and the Provost's Advisory Council 

Teaching or other 
professional experience in 
P-12 schools9

English Education Middle School Teaching Certificates in English 7-12, Middle 
Level Language Arts 6-8 and School Counseling K-12 Supervisor of student 
clinical experiences prior to student teaching 

Faculty Member Name Dr. Mark Wolfmeyer

Highest Degree, Field, & 
University3

PhD in Urban Education, Graduate Center at the City University of New York 
(CUNY)

Assignment: Indicate the 
role of the faculty member4 Faculty

Faculty Rank5 Assistant Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

Book: Mathematics Education: A Critical Introduction (Routledge, 2017); 
Book: Philosophy of STEM Education: A Critical Investigation (Palgrave 
Macmillan, 2015); Reviewer: American Educational Research Association 
(AERA); Division K (Teacher Education) Paper Presentations Conference 
Reviewer; Kutztown University Service (e.g. Space Allocation Committee, KU 
Foundation Committee); KU College of Education Service (e.g. COE 
Assessment Committee); Professional Organization Service (e.g. Eastern 
Pennsylvania Council of Teachers of Mathematics Program Committee 
Member)

Teaching or other 
professional experience in 
P-12 schools9

Clinical supervision of secondary mathematics education student teachers 
Clinical supervision of fieldwork placement in SEU 343: Principles of Teaching 
10 years experience secondary Mathematics Teacher, public schools 7-12 
Secondary Mathematics Certificate NJ, California 

Faculty Member Name Dr. Kunal Das

Highest Degree, Field, & 
PhD in Theoretical Physics, Stony Brook University



University3

Assignment: Indicate the 
role of the faculty member4 Faculty

Faculty Rank5 Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

Over 30 publications in international peer-reviewed journals. Current 
research is supported by a grant from the National Science Foundation 
(NSF). Member of the American Physical Society (APS) and peer-reviewer of 
APS journals in physics.

Teaching or other 
professional experience in 
P-12 schools9

N/A

Faculty Member Name Dr. Darren Achey

Highest Degree, Field, & 
University3 PhD in Chemistry, Johns Hopkins University

Assignment: Indicate the 
role of the faculty member4 Faculty

Faculty Rank5 Assistant Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

Created a new course titled Powering Our Future: Energy, Climate Change, 
and Society. Two recently published papers Excited state electron transfer 
from cobalt coordination compounds anchored to TiO2 E.C. Brigham, D. 
Achey, G.J. Meyer Polyhedron, 2014, 82, 181-190; DOI: 
10.1016/j.poly.2014.07.023 Excited state electron transfer after visible light 
absorption by the Co(I) state of Vitamin B12 D. Achey, E.C. Brigham, B.N. 
DiMarco, G.J. Meyer Chem. Comm., 2014, 50 (87), 13304-13306; DOI: 
10.1039/c4cc02221a 

Teaching or other 
professional experience in 
P-12 schools9

N/A

Faculty Member Name Dr. Christopher Sacchi

Highest Degree, Field, & 
University3 PhD in Biological Sciences (Ecology), Northern Arizona University

Assignment: Indicate the 
role of the faculty member4 Faculty

Faculty Rank5 Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

Sacchi, C.F. and W.L. Ryan. National Science Foundation Scholarships in 
Science, Technology, Engineering, and Math (S-STEM) Grant - March 2012 -
May 2017 ($596,000) Principal Investigator (CFS) - Co-PI is Dr. Wendy Ryan 
in the Department of Biology) - Provide need-based scholarships (up to 
$7950 per student/year) to academically promising students in the 
interdisciplinary Environmental and Marine Science programs at Kutztown 
University PA Institute for Conservation Education (PICE) Wildlife Leadership 
Academy (WLA) - Instructor for PA Bucktails and PA Ursids five day 



    (3) For example, PhD in Curriculum & Instruction, University of Nebraska.
    (4) For example, faculty, clinical supervisor, department chair, administrator
    (5) For example, professor, associate professor, assistant professor, adjunct professor, instructor
    (6) Scholarship is defined by CAEP as a systematic inquiry into the areas related to teaching, learning, and the 
education of teachers and other school personnel.
    Scholarship includes traditional research and publication as well as the rigorous and systematic study of pedagogy, and 
the application of current research findings in new settings. Scholarship further presupposes submission of one's work for 
professional review and evaluation.
    (7) Service includes faculty contributions to college or university activities, schools, communities, and professional 
associations in ways that are consistent with the institution and unit's mission.
    (8) For example, officer of a state or national association, article published in a specific journal, and an evaluation of a 

residential camps - Also serve on PA Bucktails Advsiory Committee 2007-
Present 

Teaching or other 
professional experience in 
P-12 schools9

Has given presentations on Plant Science to Boy Scouts of America groups 
and to 9-12 graders at summer camps to promote Conservation Education.

Faculty Member Name Dr. Gregory Setliff

Highest Degree, Field, & 
University3 PhD in Entomology, University of Minnesota

Assignment: Indicate the 
role of the faculty member4 Faculty

Faculty Rank5 Associate Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

Two peer reviewed publications and eleven presentations in the last three 
years. President of the Entomological Society of Pennsylvania (November 
2015-2016) Organized and moderated an international symposium on 
Spotted Lanternfly entitled, An invasive planthopper goes global: shedding 
light on the spotted lanternfly (Lycorma delicatula), for the XXV International 
Congress of Entomology. Orlando, FL, September 30, 2016

Teaching or other 
professional experience in 
P-12 schools9

Operated a Distance Education School in Gulf Provence, Papua New Guinea 
for two years as a U.S. Peace Corps Volunteer. Taught grades 6-11 Social 
Science, Earth Science, Commerce, and Life Science. 

Faculty Member Name Dr. Sudarshan Fernando

Highest Degree, Field, & 
University3 PhD in Physics, Pennsylvania State University, University Park

Assignment: Indicate the 
role of the faculty member4 Faculty

Faculty Rank5 Associate Professor

Tenure Track YESgfedcb

Scholarship6, Leadership in 
Professional Associations, 
and Service7:List up to 3 
major contributions in the 
past 3 years8

S. Fernando and M. Gunaydin, ``Massless conformal fields, AdS_
{d+1}/CFT_d higher spin algebras and their deformations,'' Nucl. Phys. B 
904, 494 (2016), arXiv:1511.02167 [hep-th]. S. Fernando and M. Gunaydin, 
``Minimal unitary representation of 5d superconformal algebra F(4) and 
AdS_6/CFT_5 higher spin (super)-algebras,'' Nucl. Phys. B 890, 570 (2014) 
arXiv:1409.2185 [hep-th].

Teaching or other 
professional experience in 
P-12 schools9

N/A



local school program.
    (9) Briefly describe the nature of recent experience in P-12 schools (e.g. clinical supervision, in-service training, 
teaching in a PDS) indicating the discipline and grade level of the assignment(s). List current P-12 licensure or certification
(s) held, if any.



SECTION II - LIST OF ASSESSMENTS

1.   In this section, list the 6-8 assessments that are being submitted as evidence for meeting the NSTA 
standards. All programs must provide all six assessments. If your state does not require a state 
licensure test in the content area, you must substitute an assessment that documents candidate 
attainment of content knowledge in #1 below. For each assessment, indicate the type or form of the 
assessment and when it is administered in the program. 

Type and Number of 
Assessment

Name of Assessment 
(10)

Type or Form of 
Assessment (11)

When the Assessment Is 
Administered (12)

Assessment #1: 
Content Knowledge 
– Licensure Tests 
13(required)

ETS Subject 
Assessment Results

Exam administered 
by Education 

Testing Service 
(ETS). This is the 

required state 
licensure test.

Multiple times 
throughout a 
calendar year. 

Time and place is 
determined by ETS.

Assessment #2: 
Content Knowledge 
– an assessment of 
general content 
knowledge in 
discipline to be 
taught, GPA and 
Content Analysis 
Form (required)

Grade Point 
Average (GPA)

Grade Point 
Average (GPA) 
from required 

courses identified 
on NSTA Content 
Analysis Form.

GPA is calculated 
when the candidate 
has completed the 
teacher preparation 

program.

Assessment #3: 
Pedagogical and 
Professional 
Knowledge and 
Skills– Planning 
instruction and 
assessment 
(required)

Unit Plan

Written 
assignment. 

Comprehensive 
unit plan consisting 

of five sections: 
unit overview, big 
ideas, assessment, 
personalization of 

the learning 
experience, and 

lesson plans

Required course: 
Science 

Instructional 
Methods course 

(SEU 410). 
Typically, 

candidates take 
this course the 

semester before 
their student 

teaching 
experience.

Assessment #4: 
Pedagogical and 
Professional 
Knowledge and 
Skills– Student 
Teaching 
Assessment with 
Legal/Safety/Ethical 
Issues (required) 

Safety Addendum 
to Student 
Teaching 

Observation Form 
(PDE 430)

Lesson plans and 
observations during 

student teaching

Observations are 
conducted a 

minimum of six 
times throughout a 
15-week student 

teaching 
placement. Final 
evaluation occurs 

at the conclusion of 
the candidate's 

student teaching 
experience.

Assessment #5: 
Effects on Student 
Learning (required)

Evidence of P-12 
Student Learning: 

Teacher Work 
Sample

Written 
assignment. Action 
research involving 
the collection of 

pretest and 
posttest data and 

candidate 
reflection.

Midway through 
the candidate's 

student teaching 
experience.



    
    (10) Identify assessment by title used in the program; refer to Section IV for further information on appropriate 
assessment to include.
    (11) Identify the type of assessment (e.g., essay, case study, project, comprehensive exam, reflection, state licensure 
test, portfolio).
    (12) Indicate the point in the program when the assessment is administered (e.g., admission to the program, 
admission to student teaching/internship, required courses [specify course title and numbers], or completion of the 
program).
    (13) If licensure test data are submitted as Assessment #1, the assessment and scoring guide attachments are not 
required. If the state does not require a licensure test, another content based assessment must be submitted (including 
the assessment and scoring guide).
    

Assessment #6: 
Pedagogical and 
Professional 
Knowledge and 
Skills (required)

Professional 
Knowledge and 

Skills

Written 
assignment. 
Collection of 

reflective papers

End of the 
candidate's student 

teaching 
experience.

Assessment #7: 
Optional

Professional Exit 
Portfolio

Digital Portfolio 
consisting of 

multiple artifacts 
(ex. lesson plans, 

unit plans, 
management plans, 
assessments, etc.).

End of the 
candidate's student 

teaching 
experience.

Assessment #8: 
Optional



SECTION III - RELATIONSHIP OF ASSESSMENT TO STANDARDS

    For each NSTA standard on the chart below, identify the assessment(s) in Section II that address 
the standard. One assessment may apply to multiple NSTA standards.

1.   NSTA Standard 1
Effective teachers of science understand and articulate the knowledge and practices of contemporary science. They 
interrelate and interpret important concepts, ideas, and applications in their fields of licensure. 

  #1 #2 #3 #4 #5 #6 #7 #8
Preservice teachers will:
1a) Understand the major concepts, principles, 
theories, laws, and interrelationships of their fields 
of licensure and supporting fields as recommended 
by the National Science Teachers Association.

1b) Understand the central concepts of the 
supporting disciplines and the supporting role of 
science-specific technology.

1c) Show an understanding of state and national 
curriculum standards and their impact on the 
content knowledge necessary for teaching P-12 
students. 

2.   NSTA Standard 2
Effective teachers of science understand how students learn and develop scientific knowledge. Preservice teachers 
use scientific inquiry to develop this knowledge for all students.

  #1 #2 #3 #4 #5 #6 #7 #8
Preservice teachers will:
2a) Plan multiple lessons using a variety of inquiry 
approaches that demonstrate their knowledge and 
understanding of how all students learn science. 

2b) Include active inquiry lessons where students 
collect and interpret data in order to develop and 
communicate concepts and understand scientific 
processes, relationships and natural patterns from 
empirical experiences. Applications of science-
specific technology are included in the lessons when 
appropriate. 

2c) Design instruction and assessment strategies 
that confront and address naïve 
concepts/preconceptions. 

3.   NSTA Standard 3
Effective teachers of science are able to plan for engaging all students in science learning by setting appropriate 
goals that are consistent with knowledge of how students learn science and are aligned with state and national 
standards. The plans reflect the nature and social context of science, inquiry, and appropriate safety considerations. 
Candidates design and select learning activities, instructional settings, and resources--including science-specific 
technology, to achieve those goals; and they plan fair and equitable assessment strategies to evaluate if the 



learning goals are met.

  #1 #2 #3 #4 #5 #6 #7 #8
Preservice teachers will design a Unit of Study that:
3a) Use a variety of strategies that demonstrate the 
candidates’ knowledge and understanding of how to 
select the appropriate teaching and learning 
activities – including laboratory or field settings and 
applicable instruments and/or technology- to allow 
access so that all students learn. These strategies 
are inclusive and motivating for all students.

3b) Develop lesson plans that include active inquiry 
lessons where students collect and interpret data 
using applicable science-specific technology in order 
to develop concepts, understand scientific 
processes, relationships and natural patterns from 
empirical experiences. These plans provide for 
equitable achievement of science literacy for all 
students.

3c) Plan fair and equitable assessment strategies to 
analyze student learning and to evaluate if the 
learning goals are met. Assessment strategies are 
designed to continuously evaluate preconceptions 
and ideas that students hold and the understandings 
that students have formulated. 

3d) Plan a learning environment and learning 
experiences for all students that demonstrate 
chemical safety, safety procedures, and the ethical 
treatment of living organisms within their licensure 
area.

4.   NSTA Standard 4
Effective teachers of science can, in a P-12 classroom setting, demonstrate and maintain chemical safety, safety 
procedures, and the ethical treatment of living organisms needed in the P-12 science classroom appropriate to their 
area of licensure.

  #1 #2 #3 #4 #5 #6 #7 #8

Preservice teachers will:
4a) Design activities in a P-12 classroom that 
demonstrate the safe and proper techniques for the 
preparation, storage, dispensing, supervision, and 
disposal of all materials used within their subject 
area science instruction. 

4b) Design and demonstrate activities in a P-12 
classroom that demonstrate an ability to implement 
emergency procedures and the maintenance of 



safety equipment, policies and procedures that 
comply with established state and/or national 
guidelines. Candidates ensure safe science activities 
appropriate for the abilities of all students. 

4c) Design and demonstrate activities in a P-12 
classroom that demonstrate ethical decision-making 
with respect to the treatment of all living organisms 
in and out of the classroom. They emphasize safe, 
humane, and ethical treatment of animals and 
comply with the legal restrictions on the collection, 
keeping, and use of living organisms.

5.   NSTA Standard 5
Effective teachers of science provide evidence to show that P-12 students’ understanding of major science concepts, 
principles, theories, and laws have changed as a result of instruction by the candidate and that student knowledge is 
at a level of understanding beyond memorization. Candidates provide evidence for the diversity of students they 
teach.

  #1 #2 #3 #4 #5 #6 #7 #8
Preservice teachers will:
5a) Collect, organize, analyze, and reflect on 
diagnostic, formative and summative evidence of a 
change in mental functioning demonstrating that 
scientific knowledge is gained and/or corrected. 

5b) Provide data to show that P-12 students are 
able to distinguish science from nonscience, 
understand the evolution and practice of science as 
a human endeavor, and critically analyze assertions 
made in the name of science. 

5c) Engage students in developmentally appropriate 
inquiries that require them to develop concepts and 
relationships from their observations, data, and 
inferences in a scientific manner.

6.   NSTA Standard 6
Effective teachers of science strive continuously to improve their knowledge and understanding of the ever changing 
knowledge base of both content, and science pedagogy, including approaches for addressing inequities and inclusion 
for all students in science. They identify with and conduct themselves as part of the science education community.

  #1 #2 #3 #4 #5 #6 #7 #8
Preservice teachers will:
6a) Engage in professional development 
opportunities in their content field such as talks, 
symposiums, research opportunities, or projects 
within their community. 

6b) Engage in professional development 
opportunities such as conferences, research 
opportunities, or projects within their community.



SECTION IV - EVIDENCE FOR MEETING STANDARDS

    DIRECTIONS: The 6-8 key assessments listed in Section II must be documented and 
discussed in Section IV. Taken as a whole, the assessments must demonstrate candidate mastery 
of the SPA standards. The key assessments and data reported should be required of all 
candidates. Assessments, scoring guides/rubrics and data charts should be aligned with the SPA 
standards. This means that the concepts in the SPA standards should be apparent in the 
assessments and in the scoring guides to the same depth, breadth, and specificity as in the SPA 
standards. Data tables should also be aligned with the SPA standards. The data should be 
presented as they are collected. For example, if a rubric collects data on 10 elements [each 
relating to specific SPA standard(s)], then the data chart should report the data on each of the 
elements and NSTA standards.

In the description of each assessment below, the SPA has identified potential assessments that 
would be appropriate. Assessments have been organized into the following three areas to be 
aligned with the elements in CAEP Standard 1:
• Content knowledge (Assessments 1 and 2)
• Pedagogical and professional knowledge and skills (Assessments 3, 4, and 6)
• Focus on student learning (Assessment 5)

Note that in some disciplines, content knowledge may include or be inextricable from 
professional knowledge. If this is the case, assessments that combine content and professional 
knowledge may be considered "content knowledge" assessments for the purpose of this report.

For each assessment, the compiler should prepare one document that includes the following 
items: 

(1) A two-page narrative that includes the following:
a. A brief description of the assessment and its use in the program (one sentence may be 
sufficient);
b. A description of how this assessment specifically aligns with the elements and standards it is 
cited for in Section III. Cite SPA standards by number, title, and/or standard wording.
c. A brief analysis of the data findings;
d. An interpretation of how that data provides evidence for meeting standards, indicating the 
specific SPA standards by number, title, and/or standard wording; 
and

(2) Assessment Documentation
e. The assessment tool itself or a rich description of the assessment (often the directions given to 
candidates);
f. The scoring guide/rubrics for the assessment; and
g. Charts that provide candidate data derived from the assessment.

The responses for e, f, and g (above) should be limited to the equivalent of five text pages each, 
however in some cases assessment instruments or scoring guides/rubrics may go beyond five 
pages. 

Note: As much as possible, combine all of the files for one assessment into a single file. That is, 
create one file for Assessment 4 that includes the two-page narrative (items a – d above), the 
assessment itself (item e above), the scoring guide (item f above), and the data chart (item g 



above). Each attachment should be no larger than 2 mb. Do not include candidate work or 
syllabi. There is a limit of 20 attachments for the entire report so it is crucial that you combine 
files as much as possible.

1.   CONTENT KNOWLEDGE: Data from licensure tests of content knowledge in science education. If your state does 
not require licensure tests in the content area, data from another assessment must be presented to document 
candidate attainment of content knowledge. The NSTA standard that must be addressed by this assessment 
includes, but is not limited to, Standard 1a.

Provide assessment information as outlined in the directions for Section IV 
1. The names of all licensure tests or professional examinations required by the state for content and pedagogical or 
professional knowledge15.
2. Description of the alignment between licensure test data and applicable NSTA standards. However, if the test is a 
science content Praxis II test, the alignment is not required (e.g., Praxis II 20235: Biology Content).
3. Aggregated pass rates for each year over the past 3 years, including the most recent academic year. Data must 
be presented on all completers, even if there were fewer than 10 test takers during a single year. Eighty percent of 
program completers 16 who have taken the content test must pass the applicable state licensure test if the state 
has such a test. 
4. The mean and range of sub-scores for the most recent academic year. 
5. A single attachment of assessment documentation, including :
(a) the assessment tool or description of the assignment;
(b) the scoring guide for the assessment; and
(c) candidate data derived from the assessment.
Data should be in aggregate form (not scores for each candidate) and disaggregated by licensure area (biology, 
chemistry, middle school, etc) and by program (undergraduate, post degree, masters of teaching).
(d) reflections on any rubric changes and why those changes occurred may be included here.
The narrative section for each assessment (1-5 above) is limited to two text pages. If the attachment exceeds the 
2mg file size limit by CAEP, break the attachment into logical parts.

    (15) For example, Praxis II Biology: Content Knowledge.
    (16) CAEP uses the Title II definition for program completers. Program completers are persons who have met all the 
requirements of a state-approved teacher preparation program. Program completers include all those who are 
documented as having met such requirements. Documentation may take the form of a degree, institutional certificate, 
program credential, transcript, or other written proof of having met the program’s requirements. 
    

NSTA Assessment 1.docx

See Attachment panel below.

2.   CONTENT KNOWLEDGE: An assessment that demonstrates candidate knowledge of the conceptual science to be 
taught and related fields. An assessment that demonstrates that candidates are well prepared in the breadth of 
knowledge needed to teach in their fields of licensure. The NSTA standard that must be addressed by this 
assessment includes, but is not limited to, Standard 1.

Assessments could include content grade point averages and minimum grade requirements, portfolio requirements, 
or comprehensive examinations suitable for preparing teachers of a curriculum based on the content 
recommendations in the 2012 NSTA Standards 1a-b. 

Provide assessment information as outlined in the directions for Section IV in a single attachment

NOTE: In addition to the above all programs must submit the appropriate NSTA Content Analysis Form. 
These are available at the following URL: http://caepnet.org/accreditation/caep-accreditation/spa-
standards-and-report-forms/nsta. Download the appropriate form, fill it out, and attach it here.

NSTA Content Analysis Form NSTA Assessment 2

See Attachment panel below.

3.   PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE AND SKILLS: An assessment that demonstrates candidates 
can plan effective classroom-based instruction, and design assessments, consistent with goals of the National 



Science Education Standards. NSTA standards that must be addressed by this assessment include, but are not 
limited to, Standard 1.

A minimum indicator should include performance in the design of at least one major demonstration teaching unit 
(not a single lesson plan) aligned with goals as reflected in breadth of 2012 NSTA Standards 1c, 2a-c, and 3a-d 
(with lesson plans and varied assessments). 

Provide assessment information as outlined in the directions for Section IV in a single attachment

NSTA Assessment 3

See Attachment panel below.

4.   PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE AND SKILLS: Assessment that demonstrates candidates' 
knowledge and skills are applied effectively in practice. NSTA standards that must be addressed by this assessment 
include, but are not limited to, Standard 4. The assessment instrument used in student teaching and the internship 
should be submitted.

An indicator could include performances on a subset of items from a student teaching observation form with each 
area of safety addressed explicitly: 4a- Chemical use and storage, 4b – Safety procedures, 4c –Use and care of 
animals.

An indicator could include performance in an internship that is evaluated using an observation form filled out by the 
cooperating teacher and supervisor.

Provide assessment information as outlined in the directions for Section IV in a single attachment

PDE 430 Observation Form NSTA Assessment 4

See Attachment panel below.

5.   EFFECTS ON STUDENT LEARNING: An assessment that demonstrates candidate effects on student 
learning using evidence collected from the instruction and assessment of students; the nature of science; the 
practice of inquiry (including student engagement in inquiry). NSTA standard that must be addressed by this 
assessment include, but is not limited to, Standard 5.

A minimum indicator should include an assessment of candidate work aligned with NSTA Standard 5. Work samples 
may include pre and post test data with analysis and reflections.

Provide assessment information as outlined in the directions for Section IV in a single attachment

NSTA Assessment 5

See Attachment panel below.

6.   PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE AND SKILLS: An assessment that demonstrates candidates 
are prepared to be active members in their profession. The NSTA standard addressed by this assessment includes, 
but is not limited to, Standard 6.

Provide assessment information as outlined in the directions for Section IV

NSTA Assessment 6

See Attachment panel below.

7.   Additional assessment that addresses NSTA standards.

Provide assessment information as outlined in the directions for Section IV 

NSTA Assessment 7

See Attachment panel below.

8.   Additional assessment that addresses NSTA standards.



Provide assessment information as outlined in the directions for Section IV 



SECTION V - USE OF ASSESSMENT RESULTS TO IMPROVE PROGRAM

1.   Evidence must be presented in this section that assessment results have been analyzed and have been or will be 
used to improve candidate performance and strengthen the program. This description should not link improvements 
to individual assessments but, rather, it should summarize principal findings from the evidence, the faculty's 
interpretation of those findings, and changes made in (or planned for) the program as a result. Describe the steps 
program faculty has taken to use information from assessments for improvement of both candidate performance 
and the program. This information should be organized around (1) science content knowledge, (2) 
professional and pedagogical knowledge and skill, and (3) student learning.

(Response limited to 12,000 characters)

The Department of Secondary Education is committed to providing our science 
education candidates with the necessary knowledge and skills to become 
effective teachers of science. It is from this perspective that we develop our 
assessments, analyze candidate data, reflect on our programs, and make 
changes and improvements to programs. The data collected from Assessments 
1-7 provide ample evidence that candidates in the Secondary Education 
Science programs are attaining required content knowledge, professional and 
pedagogical knowledge and skills, and are having a positive impact on student 
learning. While there is much to be proud of in our science education 
programs, there are also a number of enacted and proposed changes in how 
we prepare our science teachers.

Science Content Knowledge:
Teacher candidates in the Secondary Education Science programs possess 
strength in their content knowledge as demonstrated by Assessments 1 and 2. 
First, the effective pass rate on the Praxis II for the past three years was 
100% with a strong showing of Praxis II scores by licensure area. Second, the 
completed NSTA Content Analysis Form shows an alignment of greater than 
90% between coursework required in the secondary education science 
programs and content competencies specified by NSTA. Finally, the majority of 
candidates included in this report completed their program with core content 
and supporting content GPAs above a 3.0, or a B. Combined, these data 
indicate that the candidates' respective science program adequately and 
appropriately supports them in acquiring and retaining content knowledge. 
While GPA data show a slight decrease in the undergraduate aggregated GPA 
over the last three academic years, the sample size is not large enough to 
claim that this decrease is any cause for alarm. Data derived from these 
assessments are routinely discussed and analyzed by science education faculty 
in the College of Education and science faculty in the College of Liberal Arts 
and Sciences to facilitate candidate success. For example, faculty collaborate 
to ensure alignment between content categories of the ETS Subject 
Assessment exams and the content courses required of secondary science 
education candidates. 

In the past, a very small number of candidates were able to graduate with a 
grade of D in a required course. However, most candidates who received a 
grade lower than a C in a required course took advantage of the university's 
course retake feature. This allows candidates to retake a course and replace 



their original grade with the newer grade. A student-by-student transcript 
analysis revealed that most candidates performed well on their coursework, 
achieving a grade of C or higher, the first time around. However, two 
candidates did complete the program with a grade of D on one of the required 
core content courses. While a policy exists stating that candidates must earn a 
C or higher on required core content courses, this has been loosely enforced, 
prompting the Department of Secondary Education to revisit the policy and 
explore ways to better enforce it. It is the department's intention to have an 
updated policy in place by the beginning of the Fall 2017 semester.

One initiative is currently underway to improve first-time pass rates for ETS 
Subject Assessment exams across all content areas. The former Interim 
Associate Dean for the College of Education was awarded an assessment grant 
in August 2016. One of the intended products of the grant is the creation of 
online modules where undergraduate students can access Subject Assessment 
preparation materials, review aligned content, and engage with content-aligned 
interactive quizzes. These are currently under development and should be 
ready for student use by August 2017. 

Professional and Pedagogical Knowledge and Skills:
Teacher candidates in the Secondary Education Science program demonstrate 
great competence regarding professional and pedagogical knowledge and skills. 
This assertion is substantiated by data collected through administration of the 
unit plan assessment, the professional and pedagogical skills assessment, 
observations of the candidate during student teaching, and completion of the 
professional exit portfolio. The unit plan assessment indicates strong 
competence with regard to a candidate's ability to identify relevant state 
content, common core math, and common core literacy standards and plan 
active inquiry lessons and assessments to facilitate and evaluate student 
learning. The professional and pedagogical skills assessment revealed that 
candidates engaged in a wide variety of professional development activities, 
focused equally on learning more about science content and science pedagogy. 
Data collected from observations during student teaching provide evidence that 
candidates can plan for, demonstrate, and maintain a safe learning 
environment. Given the heightened focus on safety in the science classroom, 
candidates are provided with explicit instruction regarding safety during the 
Science Instructional Methods course. Candidates are also required to complete 
a series of laboratory safety training modules prior to student teaching. The 
education faculty are content with candidates' understanding and 
demonstration of safety procedures and, thus, will continue to instruct and 
expose candidates to issues of safety in the science classroom using the 
current model. The professional exit portfolio provided candidates with an 
additional opportunity to demonstrate their competence across several of the 
NSTA standards. For most candidates, levels of competence were consistent 
between the professional exit portfolio and the required NSTA assessments. 
The consistency confirms areas where candidates excel as well as areas that 
require attention.



Candidates acquire professional and pedagogical knowledge and skills 
throughout their program. In 2006, the Department of Secondary Education 
responded to several state mandates by embedding literacy in higher-level 
education coursework and requiring candidates to take a minimum of two 
special education courses and one instructional technologies course. The 
candidates presented in this report represent a group of students who 
completed the newest state requirements. Beginning with Fall 2014, the first 
education course that students take (EDU 100: Foundations of American 
Education) was reorganized. Instead of a single section of the course with 
approximately 100 students, the course was broken into three sections, each 
with about 30 students. Students were then organized into each section by 
content area. For example, all of the mathematics and science education 
students were grouped into a single section of EDU 100. This new model allows 
the professor to tailor the course content to meet the specific needs of future 
mathematics and science educators. Next, the department's clinical model is 
flourishing with candidates spending a significant amount of time in classrooms 
prior to student teaching. Specifically, science candidates spend a minimum of 
45 hours during the Principles of Learning Clinical Lab (SEU 313), a minimum 
of 45 hours during the Principles of Teaching Clinical Lab (SEU 343), and a 
minimum of 20 hours during the Science Instructional Methods (SEU 410) 
course in science classrooms. Throughout these hours, candidates are expected 
to assist teachers and students and function like teacher aides. Candidates 
report that these clinical experiences aid them in acquiring pedagogical and 
content knowledge. In addition, the Pennsylvania Department of Education has 
created the Standards Aligned System (SAS), a comprehensive, research-
based website portal that aims to improve student achievement. SAS identifies 
six elements that impact student achievement: Standards, Assessments, 
Curriculum Framework, Instruction, Materials & Resources, and Safe and 
Supportive Schools. This portal is an integral part of the secondary education 
program and it is embedded in all of the secondary education courses. 

One thing to note is that the instructor who teaches the Science Instructional 
Methods course is the same instructor who supervises candidates during their 
student teaching experience. Besides providing continuity for candidates, this is 
important to note because the instructor is able to identify areas for 
improvement that emerge from the unit plan assessment and use those to 
drive conversations with candidates during student teaching. Candidates are 
also required to become members of NSTA during their Science Instructional 
Methods course. The instructor uses several of the resources from the website 
and students use the NSTA website as one of their primary resources for 
acquiring professional and pedagogical knowledge and skills.

Assessment data revealed NSTA Standards 2c (confronting and addressing 
naïve concepts and preconceptions) and 3b (developing empirical experiences 
for students to construct science knowledge) as areas for improvement. The 
lower scores on these two dimensions suggest that they must be given greater 



emphasis during the Science Instructional Methods course. To assist students 
in reaching higher levels of competency in these areas, the instructor will begin 
requiring students to submit drafts of their unit plan prior to the due date. This 
iterative process will allow the instructor to provide targeted feedback with 
respect to these two areas. Further, an additional course assignment where 
candidates develop an empirical experience consistent with the requirements of 
NSTA Standard 3b has already been developed and will be used for the first 
time during the Fall 2017 semester. A program improvement stemming from 
Assessment 6 has also been identified. Moving forward, to ensure consistent 
and ongoing professional development in content and pedagogy, candidates 
will be made aware of the requirements of Assessment 6 at the beginning of 
their junior year. Candidates will be required to report on their progress 
throughout the final two years of their program. This will occur during 
mandatory once-a-semester advising sessions between the candidate and the 
science education advisor. These advising sessions will also serve as 
checkpoints in case remediation is necessary.

Student Learning:
Candidates did a great job in providing students with engaging inquiry 
opportunities as well as collecting assessment data and reflecting upon that 
data to make relevant changes to their instruction. The Teacher Work Sample 
has become an important element of all secondary education programs. The 
task has been modified several times since it was first introduced around 
2011/2012. The assessment has been moved to the candidates' student 
teaching experience, which provides a more substantive experience and an 
increased quantity of information to demonstrate impact on student learning. 

Instructing candidates on how to assist their students in distinguishing science 
from nonscience, understanding the evolution and practice of science as a 
human endeavor, and critically analyzing assertions made in the name of 
science has been marked as an area for program improvement. A review of the 
Science Instructional Methods syllabus and the BIO 104 syllabus, which all 
science education majors are required to take, revealed that these issues are 
not greatly focused on. This helps to explain why candidates did not perform 
well on that aspect of NSTA Standard 5. Because it is unlikely that science 
faculty will adjust the contents of BIO 104, more opportunities for candidates 
to develop this skill will be provided during their methods course and fostered 
throughout student teaching. Further, the student teaching supervisor will ask 
cooperating teachers to work more closely with candidates regarding this 
aspect. Thus, candidates will have increased exposure to this element of NSTA 
Standard 5 and thus boost their ability to impact student learning. 



SECTION VI - FOR REVISED REPORTS OR RESPONSE TO CONDITIONS REPORTS ONLY

1.   For Revised Reports: Describe what changes or additions have been made to address the standards that 
were not met in the original submission. Provide new responses to questions and/or new documents to 
verify the changes described in this section. Specific instructions for preparing a Revised Report are 
available on the CAEP website at: http://caepnet.org/accreditation/caep-accreditation/spa-program-
review-policies-and-procedur 

For Response to Conditions Reports: Describe what changes or additions have been made to address the 
conditions cited in the original recognition report. Provide new responses to questions and/or new 
documents to verify the changes described in this section. Specific instructions for preparing a Response 
to Conditions Report are available on the CAEP website at: http://caepnet.org/accreditation/caep-
accreditation/spa-program-review-policies-and-procedur 

(Response limited to 24,000 characters.)

 



Please click "Next"

    This is the end of the report. Please click "Next" to proceed.


