Revised Assessment Plan for the BSEd Earth & Space Science (E123)

Department of Geology & Astronomy, March 2008

The Department of Geology and Astronomy proposes to replace its current assessment plan for the BSEd Earth and Space Science with this plan.  This revised plan utilizes the 8 assessment instruments required for the accreditation by the National Science Teachers Association (NSTA) as part of the NCATE accreditation.   The NSTA accreditation is for the five secondary science teaching certification programs (Biology, Chemistry, Earth and Space Science, General Science, and Physics).  The secondary science education programs of WCU are “Nationally Recognized with Conditions” on October 23rd, 2006.  This document recognized 4 conditions which must be addressed in a “Response to Condition” report that is due to the NSTA by April 15, 2008.  The assessment plan below utilizes revised assessment instruments that have been developed and implemented to satisfy the conditions identified by the NSTA.  The department has not submitted Assessment Reports for this program because the previous plan is being supplanted by this plan; however, the NSTA has revised the program report format and requirements after the initial WCU program report submittal to the NSTA in 2005.  Finally, the NSTA program report format appears to have stabilized that has permitted the Science BSEd coordinators to finalize the assessment plan for NSTA, which in turn permits our department to submit this revision of our program assessment plan.  
The data for the program report is for all science certification completers (from the four science departments and for undergraduate and post-baccalaureate candidates).  For our department BSEd program report, we will extract and analyze the data for the only the BSEd Earth and Space Science candidates.

The NSTA Assessments

	Name of Assessment
	Type or Form of Assessment
	When the assessment is adminstered

	1.  ETS Praxis II:  Earth Science content Knowledge 20571
	Standardized multiple choice test required for State Licensure 
	Completed prior to start of student teaching (EDS 411/412)

	2.  Transcript Analysis
	Analysis of candidate population, cumulative GPA & grade distributions in required science courses
	Prior to start of student teaching, as part of student teacher application approval process

	3.  Science Unit Plan
	Project assessed using rubric
	SCE/SCB 350/500 – Sci Education in 2ndary School, & in EDS 411/412

	4.  SciTIPR, Science Teacing Internship Performance Rating
	Rubric completed by student teacher,
cooperating teacher and university supervisor
	EDS 411/412 at midterm and final

	5.  Evidence of Student Learning, Pre-Test/Post-Test Analysis of Unit Plan
	Rubric assessment of project submitted by student teacher to document evidence of student learning
	EDS 411/412

	6.  Science Safety & Ethical Treatment of Animals
	Instructional  Module with a comprehensive selected response exam; and rubric assessment of constructed responses
	SCE/SCB 350/500 – Science Education in Secondary School

	7.  Research Design and Inquiry Experience(s)
	Rubric assessment of candidate work in required science classes
	Prior to start of student teaching, as part of student teacher application approval process

	8.  Contextual Science
	Instructional Module with a comprehensive selected response exam, and rubric assessment of constructed responses
	SCE/SCB 350/500 – Science Education in Secondary School



Assessment 1.  Licensure Exam:  Praxis II

DESCRIPTION.  The Pennsylvania Department of Education (PDE) requires the following test from the Education Testing:  ETS Praxis II Content Knowledge Series 20571-Earth Science, PDE minimum passing score is 157.  We will evaluate candidate scores from program completers for the past two years in order to increase the population size for analysis.  We will analyze totals scores and the size sub-scores that are reported by ETS.  The performances of our program completers will be evaluated relative to the test statistics reported by the ETS (National Average, National Performance Range (range of scores earned by the middle 50% of test takers).  
Praxis II Test Data Table (EXAMPLE)
	Praxis II Content Knowledge Tests
Fall 2006 to Spg 2008
	WCU Candidates

Number of attempts
	WCU Candidates Number passing
	WCU Passing Rate

	Earth Science
	14
	14
	100%


	Praxis II

Content

Knowl. 

Fall 2004 – Spg 2005
	# of test takers
	WCU Average
WCU Range

   (#) = failed
National Avg Perf. Range
	Praxis II.    Content Knowledge Category subscores 

    WCU average/total possible

    WCU range 

    National Average Performance Range 

	
	
	
	I
	II
	III
	IV
	V
	VI

	Earth Science
	14
	171
(0) 162-184
153-178
	7.6/10
6-9
5-8
	16/18

11-17
10-15
	19/25
14-21
15-21
	9.7/14
8-12
6-10
	18/21
17-21
14-18
	8/12

5-11
6-10

	Earth & Space Science

I.  Basic  Principles of Earth & Space Sciences

II.  Tectonics and internal earth processes

III.  Earth Materials and surface processes

IV. History of the Earth and its life forms

V.  Earth's atmosphere and hydrosphere

VI.  Astronomy




 Assessment 2:  GPA & Science Course Grades 

DESCRIPTION.  Transcripts are evaluated for all teaching internship candidates.  Data for the past two years is presented here.  The program coordinator has determined for all candidates: the mean cumulative GPA, the mean grade earned in each required science course, and the range of grades earned by candidates.  WCU requires a cumulative GPA of 2.8 at formal admission and a 3.0 at program completion (as required the Pennsylvania Department of Education, PDE).  The Geology & Astronomy Department require a grade of C- or higher for all required science courses.  
Assessment 2:  

	GPA & Grade Distributions for Required Science Courses for BSEd Earth & Space Science

Fall 2005 to Spring 2008, N =

	Cumulative GPA
	Average
	Range

	BIO 110 General Biology
	
	

	CHE 103 General Chemistry 1
	
	

	PHY 130 General Physics
	
	

	ESS 101 Introduction to Geology
	
	

	ESS 111 Introduction to Astronomy
	
	

	ESS 204 Historical Geology
	
	

	ESS 301 Environmental Geochemistry
	
	

	ESS 302 Mineralogy
	
	

	ESS 330 Oceanography
	
	

	ESS 331 Paleontology
	
	

	ESS 343 Geomorphology
	
	

	ESS 370 Meteorology
	
	

	ESS 405 Petrology
	
	

	ESS 450 Sedimentation & Stratigraphy
	
	

	SCE 350 Science Education in 2nd School
	
	


Assessment 3.  Science Unit Plan 

DESCRIPTION.  A science-specific unit plan assessment instrument is implemented in the SCE/SCB 350/500 and EDS 411/412 settings.  In the SCE/SCB 350/500 course, candidates instruct one lesson plan from their unit plan to peers only (therefore no student learning outcomes can be reported).  In the EDS 411/412 (teaching internship experience) implementation of the science unit plan, candidates are required to document and report student learning in Assessment 5 – Student Learning.  
UNIT PLAN GUIDELINES

As part of your student teaching experience, you will be expected to write and implement a Unit Plan.  This unit plan will be uploaded to Livetext (in SCE 350/500 or SCB 350) for assessment using the WCU Unit Plan Rubric (primary rubric grid).  The unit plan is also assessed using the NSTA Standards Rubric (secondary rubric grid).  In the student teaching experience, this unit plan will usually be the basis for the NSTA Assessment 5-Pre/Post-Test to determine your effectiveness on student learning.  To facilitate assessment of your unit plan, you should use the following guidelines and organize your unit plan into the following parts.

I. Rationale/Introduction

Indicate the reason(s) why you are teaching this unit. In addition, describe the content to be taught and the characteristics of your students.

II. Unit Concepts, Goals, or Objectives

Clearly articulate the objectives for your unit.

Among the objectives, you must have objectives that relate to EACH of the following:

· PDE Standards & Anchors for “Science & Technology” and “Environment & Ecology”, as major concepts, principles, theories of science

· Unifying concepts of science

· Personal and technological applications

· Nature of science

· Inquiry

· Issues (Make sure that your students will analyze problems with regard to risks, costs, benefits of alternative solutions.)

· Science in the community (Make sure that your students will relate science to resources and stakeholders in the community.)

III. Teacher Resources and Materials

List the resources and materials that you used in developing the unit and/or will use in teaching unit.

IV. Student Resources

Identify the resources that the students will use during the unit.

V. Unit Schedule

Present the schedule for the unit. Among the activities, there must be at least one inquiry-based laboratory activity.

VI. Lesson Plans

Prepare each lesson plan using the WCU Lesson Plan Rubric as a guide as to its format. Make sure that these lesson plans will achieve the objectives that were set forth in Part II. In particular, make sure that they include opportunities to meet the goals set forth about 

· PDE Standards for “Science & Technology” and “Environment & Ecology”

· Unifying concepts of science

· Personal and technological applications

· Nature of science

· Inquiry

· Issues

· Science in the community

Your lesson plans should be creative and use strategies and activities that will meet the needs of diverse learners.

Items VIII through X are evaluated in Assessment 5:  Student Learning Outcomes

VIII. Assessment

Describe any formative and summative assessments that you will carry out. You must include evidence of varied assessment strategies.

Include the assessment instruments that you will use throughout the lesson.

You will need to demonstrate the effect of this lesson on student learning. To do this, you will need to administer the final unit test both as a pretest and as a posttest. This assessment instrument must address standard content questions (dealing with major concepts, principles, theories, and laws) but must also include assessment of your student learning about the unifying concepts of science, the nature of science, the practice of inquiry, analysis of issues related to science and technology, and the impact of science on themselves and the community.

IX. Questions

1. How does your unit address the PDE Standards for “Science & Technology” and “Environment & Ecology”

2. Which unifying concepts of science are addressed in this lesson? How does your unit address these?

3. How does your unit address personal and technological applications of science?

4. How does your unit address the nature of science?

5. Describe how your students will engage in inquiry-based activities?

6. Which issues are addressed by your lesson? How does your unit address these?

7. How does your unit deal with science in the community?

X. Self-Analysis (after the unit is taught)

How did it go? Analyze the effectiveness of this unit of instruction. Make sure that you indicate what you believe were strengths of the unit and also what you believe were areas that could be improved.

Analyze the effect of your unit on student learning. Provide overall statistics (do not provide student names or individual scores) comparing performance on the posttest vs. the pretest. In addition specifically address student learning with regard to each of the following areas: major concepts/principle/theories/laws of science, the unifying principles of science, the nature of science, the practice of inquiry, their analysis of issues related to science and technology, and the impact of science on themselves and their community. You must provide evidence that you used the assessment data to guide/modify instruction and that you provided the opportunity for your students to reflect upon and analyze their learning of science.


Science Unit Plan Assessment Rubric

	Item
	Target
	Acceptable
	Unacceptable

	Unit Plan Goals and/or Objectives:

	1G

PA Department of Education Standards: Major concepts, principles, theories.  The Science Unit Plan:
	Identifies all relevant PDE Standards from Science & Technology Standards and Environment & Ecology Standards for appropriate grade level.
	Identifies most relevant PDE Standards from Science & Technology Standards and Environment & Ecology Standards.
	Identifies some relevant PDE standards, but missing some important related standards or may not be grade level appropriate

	2G

The unifying themes of science.  

· Systems Order Organization

· Evidence Models Explanation

· Constancy Change Measurement

· Evolution & Equilibrium

· Form & Function
The Science Unit Plan:
	Identifies appropriate use of at least 4 of the unifying themes throughout the unit plan.


	Identifies appropriate use of less than 4 of the unifying themes in the unit plan.


	Does not identify unifying themes in the unit plan

	3G

Personal and Technological Applications of Science.  The Science Unit Plan:
	Relates the science in the unit to technological applications that substantially impacts students’ lives.
	Relates the science in the unit to technological applications but impacts students’ lives are weakly developed
	Does not consider ways in which the science relates to technology used by society or to students’ lives.

	4G

The nature of science, The Science Unit Plan
	Includes the historical and cultural development of science concepts, describes aspects of the scientific methods to develop current scientific concept understanding, and presents pseudoscience that relates to unit science concepts.
	Includes the historical contexts of science concepts, and describes aspects of the scientific methods to develop current scientific concept understanding.
	Does not consider the historical or cultural contexts in development of scientific concepts, or the tenets of scientific research in the development of scientific concepts in the unit..

	5G

Issues, The Science Unit Plan
	Identifies potential societal controversial issues related to the unit science concepts, and requires students to analyze and suggest reasoned decisions.  The analysis by students should include risks, costs, benefits, values of students.
	Identifies potential societal controversial issues related to the unit science concepts, and requires students to analyze solutions.  The analysis by students should include risks, costs, benefits.
	Does not identify societal issues that relate to the science concepts of the unit.

	6G

Science in the Community, The Science Unit Plan
	Multiple times, relates science concepts to the local community by identifying impacted persons/groups (stakeholders), and resources.  Unit activities requires students to propose reasoned resolutions to community issues related to science concepts
	Once, relates a science concept to the local community by identifying stakeholders and resources.  Students to propose resolutions to community issues related to the science concept
	Does not relate any science concepts in the unit to their local community or issues that impact their community.


	Lesson Plan(s) that comprise the Unit Plan

	7L

PA Department of Education Standards: Major concepts, principles, theories.  The Science Lesson Plan:
	Identifies relevant PDE Standards from Science & Technology Standards AND Environment & Ecology Standards for grade level.
	Identifies PDE Standards from Science & Technology OR Standards and Environment & Ecology Standards.
	Does not identify PDE standards, but missing some important related standards or may not be grade level appropriate

	8L

The unifying themes of science.  

The Science Lesson Plan:
	Identifies at least 2 of the unifying themes throughout the unit plan.
	Identifies appropriate use of less than 2 of the unifying themes in the unit plan.
	Does not identify unifying themes in the unit plan

	9L

Personal and Technological Applications of Science.  The Science Lesson Plan:
	Relates the science to technological applications that substantially impacts students’ lives.
	Relates the science to technology but impacts on students’ lives are weakly developed
	Does not consider ways in technology or student impacts of the science.

	10L

The nature of science, The Science Lesson Plan
	Includes historical & cultural development of science concepts, OR describes application of the scientific methods to develop scientific understanding, OR presents related pseudoscience.
	Includes the historical development science concepts, OR describes aspects of the scientific methods to develop current scientific concept understanding.
	Does not consider the nature of science.

	11L

Issues, The Science Lesson Plan
	Identifies a potential societal controversial issue related to the unit science concepts, and requires students to analyze and suggest reasoned decisions.  The analysis by students might include risks, costs, benefits, values of students.
	Identifies a societal controversial issue related to the unit science concepts, but does not require students to consider solutions.  
	Does not identify societal issues that relate to the science concepts of the unit.

	12L

Science in the Community, The Science Lesson Plan
	Relates science concepts to local community stakeholders (impacted persons/groups) AND resources.  Students propose reasoned solutions for their community
	Relates a science to the local community by identifying stakeholders OR resources, but does not require students for propose solutions.
	Does not relate any science concepts in the unit to their local community or issues that impact their community.

	Evaluate the Inquiry Based-Laboratory

	13I

The Unit Plan 
	Includes more than one example of scientific inquiry in the development of scientific knowledge relying on multiple methods of inquiry
	Includes one example of scientific inquiry in the development of unit scientific concepts 
	Does not include an example of scientific inquiry to the development of scientific knowledge

	14I

Inquiry laboratory/activity.  Students engaged in
	more than one lab/activity to conduct inquiry (develop concepts from observations, data, inferences.
	one lab/activity to conduct inquiry (develop concepts from observations, data, inferences
	Inquiry labs/activities that do not require inquiry.

	15I

Plans for laboratory safety
	Safety contracts on file, lesson plan includes safety considerations (instructions to students, review of safety equipment and procedures, assessment)
	Safety contracts on file, lesson plan includes some or many safety considerations 
	Safety contracts on file, lesson plan does not include safety issues.


	Does the Unit Plan Adequately Address Each of the Following Areas?

	16U

PA Department of Education Standards: Major concepts, principles, theories.  The Science Unit Plan:
	Identifies all relevant PDE Standards from Science & Technology Standards and Environment & Ecology Standards for appropriate grade level.
	Identifies most relevant PDE Standards from Science & Technology Standards and Environment & Ecology Standards.
	Identifies some relevant PDE standards, but missing some important related standards or may not be grade level appropriate

	17U

The unifying themes of science.  

· Systems Order Organization

· Evidence Models Explanation

· Constancy Change Measurement

· Evolution & Equilibrium

· Form & Function
The Science Unit Plan:
	Identifies appropriate use of at least 4 of the unifying themes throughout the unit plan.


	Identifies appropriate use of less than 4 of the unifying themes in the unit plan.


	Does not identify unifying themes in the unit plan

	18U

Personal and Technological Applications of Science.  The Science Unit Plan:
	Relates the science in the unit to technological applications that substantially impacts students’ lives.
	Relates the science in the unit to technological applications but impacts students’ lives are weakly developed
	Does not consider ways in which the science relates to technology used by society or to students’ lives.

	19U

The nature of science, The Science Unit Plan
	Includes the historical and cultural development of science concepts, describes aspects of the scientific methods to develop current scientific concept understanding, and presents pseudoscience that relates to unit science concepts.
	Includes the historical contexts of science concepts, and describes aspects of the scientific methods to develop current scientific concept understanding.
	Does not consider the historical or cultural contexts in development of scientific concepts, or the tenets of scientific research in the development of scientific concepts in the unit..

	20U

Issues, The Science Unit Plan
	Identifies potential societal controversial issues related to the unit science concepts, and requires students to analyze and suggest reasoned decisions.  The analysis by students should include risks, costs, benefits, values of students.
	Identifies potential societal controversial issues related to the unit science concepts, and requires students to analyze solutions.  The analysis by students should include risks, costs, benefits.
	Does not identify societal issues that relate to the science concepts of the unit.

	21U

Science in the Community, The Science Unit Plan
	Multiple times, relates science concepts to the local community by identifying impacted persons/groups (stakeholders), and resources.  Unit activities requires students to propose reasoned resolutions to community issues related to science concepts
	Once, relates a science concept to the local community by identifying stakeholders and resources.  Students to propose resolutions to community issues related to the science concept
	Does not relate any science concepts in the unit to their local community or issues that impact their community.




Assessment 4:  

Science Teaching Internship Performance (SciTIPR) 

 DESCRIPTION.  The SciTIP (taken from the NSTA website) is implemented twice in EDS 411-412.  The SciTIP are completed independently by the candidate, cooperating teacher and university supervisor.  Their scores are compared and discussed in a three-way conference at the midway and end points of the student teaching experience in order to determine a consensus measure for each criterion.  

Science Teaching Internship Performance (SciTIP), from NSTA website.

	Name


	School
	Subject taught
	Date

	NSTA Standards
	0 - Unacceptable
	1 - Basic
	2 - Proficient
	3 – Accomplished

	1.  Content:  Teacher intern understands the central concepts, tools of inquiry, and structures of the discipline he/she teaches and can create learning experiences that make these aspects of subject matter meaningful to students

	___ Ia. Knows and understands major concepts and principles of the science being taught
	Makes serious mistakes in content instruction and may overlook or ignore mistakes.  Teaches largely by rote and recitation from textbook, with little depth or understanding
	Makes some mistakes but tries to correct them when noted.  May have some difficulty elaborating or clarifying ideas or making relationships clear among concepts
	Makes few or no mistakes and displays facility in conveying subject to students.  Has alternative explanations and can usually address student questions well.  Connects new knowledge to that previous learned
	Shows strong knowledge, creativity and considerable flexibility in selecting how to convey knowledge to students.  Creates important interconnections among concepts to build a framework of broad ideas

	___ Ib. Adapts content to the student’s level of understanding.
	Displays strong personal content knowledge but displays little or no ability to adjust its form, level or complexity to the needs and abilities of students.
	Displays strong personal content knowledge and displays an evolving ability to adjust its form, level or complexity to the needs and abilities of students
	Displays strong personal content knowledge and displays a consistent ability to adjust its form, level or complexity to the needs and abilities of students
	Displays strong personal content knowledge and displays a practiced and skillful ability to adjust its form, level or complexity to the needs and abilities of students

	___ Ic. Knows how to design and explain investigations and foster the effective analysis of data.
	Does not know how to design investigations properly or makes serious mistakes in the analysis of data from classroom activities and/or cannot explain this content to students effectively.
	Displays knowledge of how to design investigations properly and makes few or no serious mistakes in analysis of student data from classroom activities. Generally can explain such content to students
	Displays solid knowledge of how to design investigations properly and makes no serious mistakes in analysis of student data from classroom activities and effectively promotes student understanding of related concepts.
	Is highly proficient in the design of investigations and the analysis of student data from classroom activities and is highly effective in engaging students in research design and data analysis. 

	___Id. Engages students in study of the nature and tenets of science as a philosophy, activity and profession.
	Does not involve students in activities leading them to an understanding the nature and tenets of science as a philosophy, an activity and a profession,
	Involves students in a limited number of activities related to  the nature of science.
	Explores the nature of science as a philosophy, an activity and a profession through case studies, questioning.
	Incorporates nature of science as a philosophy, an activity and a profession in a thematic way to scaffold inquiry.

	___ Ie. Engages students in effective science inquiry and investigation.
	Seldom or never provides students with opportunities for effective inquiry.
	Provides students with opportunities to engage in a limited number of directed or partially directed science inquiries.
	Regularly provides students with opportunities to engage in directed or partially directed inquiries.
	Provides students with opportunities to occasionally design investigations as well as conduct partially directed or directed science inquiries.

	___ 1 f. Relates science to technology, its applications, culture and human values.
	Seldom engages students in study of the relationship of science to cultural and social values, to technology and to needs and practices in such fields as agriculture, business and industry, literature and the arts.
	Occasionally engages students in study of the relationship of science to cultural and social values, to technology and to needs and practices in such fields as agriculture, business and industry, literature and the arts
	Regularly engages students in study of the relationship of science to cultural and social values, to technology and to

needs and practices in such fields as agriculture, business and industry, literature and the arts.
	Includes study of the relationship of science to cultural and social values, to technology and to needs and practices in such fields as agriculture, business and industry, literature and the arts as an organizing curricular theme.

	2. The teacher intern understands how students learn and develop and can provide learning opportunities that support a student’s intellectual, social and personal development.

	___2a. Addresses multiple dimensions of student personal, social, intellectual development.
	Does not deliberately consider or address multiple dimensions of student development.
	Deliberately plans learning activities fostering student development in different dimensions but tends to focus on a limited range of knowledge or skills.
	Deliberately plans learning activities to foster development in multiple dimensions both related to science and to the students' individual development.
	Skillfully plans and implements learning activities that integrate social and personal and social development with intellectual growth and learning of subject matter.

	3. The teacher intern understands how students differ in their approaches to learning and creates instructional opportunities that are adapted to diverse learners

	___3a.  Addresses student needs and differences when planning and teaching science.
	Seldom varies instruction to address developmental and learning style differences among students.
	Considers differences among students in planning, and instruction by varying instruction to address different learning styles and student interests.
	Considers differences among students by varying instruction and by targeting students with distinctly different needs for particular attention.
	Shows considerable ability in identifying differences among students and planning instruction to meet the specific needs and interests of individuals as well as the general needs of the group. 

	4. The teacher intern understands and uses a variety of instructional strategies to encourage student development of critical thinking, problem solving, and performance skills

	___4a. Uses multiple and effective science teaching strategies.
	Is unable to effectively employ a range of actions, strategies and methods to teach science.
	Demonstrates the ability to effectively employ a range of actions, strategies and methods to teach science.
	Demonstrates the ability to effectively design and employ a range of actions, strategies and methods to teach science normal for most practicing teachers.
	Demonstrates a highly creative ability to effectively design and employ a range of actions, strategies and methods to teach science.

	___4b. Knows and addresses student misconceptions and preconceptions.
	Makes few attempts to determine and respond to student misconceptions or preconceptions and understanding of ideas during instruction.
	Attempts to determine and respond to student misconceptions or preconceptions and understanding of ideas before and during instruction, with variable success.
	Determines and responds to student misconceptions or preconceptions and understanding of ideas regularly before and during instruction.
	Determines and responds student misconceptions or preconceptions and understanding of ideas regularly and often, both before and during instruction

	___ 4c. Relates science to the personal lives, needs and interests of students.
	Rarely relates science to the things that are personally relevant to students.
	Makes some personally- relevant connections meaningful to students.
	Makes many personally relevant connections meaningful to students.
	Regularly organizes instruction in personal contexts that are relevant meaningful to students.

	5. The teacher intern uses an understanding of individual and group motivation and behavior to create a learning environment that encourages positive social interaction, active engagement in learning, and self-motivation.

	___5a.  Creates enthusiasm and motivation for science.
	Has difficulty engaging students in learning activities and creates little interest or enthusiasm for the subject among students over time.
	Engages students in most learning activities successfully, with variable success in creating interest and enthusiasm for learning the subject among students over time.
	Engages students in most learning activities successfully and develops a moderate to high level of participation and enthusiasm for learning the subject among students over time
	Consistently engages students in learning activities and sustains a high level of participation and enthusiasm for the subject among students over time.

	___5b. Creates an effective environment for learning.
	Generally fails to maintain an orderly environment for learning consistent with the goals and nature of the subject and expectations of the school.
	Maintains a generally orderly learning environment, but does not have established and consistent routines and may not exhibit firm control in all situations.


	Maintains an orderly functional learning environment consistently through established routines and respect for the teacher's authority and leadership.
	Maintains a functional orderly learning environment consistently through established routines and student interest, participation and self-motivation.

	___5c. Organizes and manages diverse and effective student groups.
	Is not effective in organizing and managing students in diverse groupings and roles.
	Organizes and manages students in a limited number of different group configurations with some role differentiation,
	Regularly and effectively organizes and manages students in diverse and appropriate group configurations with assigned student roles.
	Organizes and manages student learning in diverse group configurations and roles required by different goals for learning.

	___5d. Uses instructional time effectively.
	Wastes significant instructional time under routine conditions due to poor planning and management.
	Uses instructional time inconsistently, though generally effectively. May lose time in transitions and at the beginning and end of classes.
	Generally uses instructional time effectively. Transitions are usually handled routinely and smoothly.
	Uses instructional time effectively.  Transitions are routine and smooth, even when unexpected events disrupt a planned activity

	___ 5e. Maintains safety and ensures proper treatment of animals.
	Fails to attend to, obey or enforce rules for safety or proper and ethical treatment of animals.
	Generally attends to, obeys and enforces rules for safety or proper and ethical treatment of animals.
	Generally attends to, obeys and enforces rules for safety or proper and ethical treatment of animals and discusses reasons for such rules with students.
	Generally attends to, obeys and enforces rules for safety or proper and ethical treatment of animals and incorporates discussion of such rules and ethics into the broader science curriculum

	6. The teacher intern uses knowledge of effective verbal, non-verbal and media communication techniques and appropriate technology to foster active inquiry, collaboration, and supportive interaction in the classroom.

	___ 6a. Displays effective verbal, nonverbal and media communication skills.
	Does not display effective communication skills
	Displays acceptable communication skills with some improvements needed
	Displays effective verbal, nonverbal and media communication skills
	Displays exceptional degrees of skills in communications of all three types.

	___ 6b. Uses technology effectively to teach science.
	Seldom or never uses technology and media communications to support learning by students.
	Occasionally uses available and appropriate technology and media communications to support learning by students.
	Regularly and effectively uses available and appropriate. technology and media communications to support learning by students.
	Integrates available and appropriate technology and media communications to achieve goals related to the ability to students to know and use technology.

	___6c. Facilitates active inquiry, collaboration and supportive interactions.
	Does not effectively facilitate active inquiry, collaboration and supportive classroom interactions.
	Supports active inquiry, collaboration and supportive classroom interactions from time to time but has difficulty directing them.
	Skillfully supports active inquiry, collaboration and supportive classroom interactions.
	Skillfully integrates active inquiry, collaboration and supportive classroom interactions as the basis for science instruction.

	7. The teacher intern plans instruction based upon knowledge of subject matter, state and national standards, students, and the community

	___ 7a. Effectively plans and implements instruction.
	Demonstrates consistently poor planning and implementation skills.
	Has lesson and unit plans but activities may not always be cohesive or aligned with curriculum goals or needs and abilities of students.
	Has good lesson and unit plans with activities that are cohesive, aligned with appropriate curriculum goals, and consistent with needs and

abilities of most students.

	Has demonstrably effective lesson and unit plans with diverse activities showing strong knowledge of students and the community as well as subject and curriculum goals.

	___7b. Bases science instruction on state and national standards.
	Does not relate plans and activities to state and national standards.
	Relates plans and activities to isolated state and national standards on lesson plans.
	Relates plans and activities to multiple state and national standards on lesson plans demonstrating that more than one standard may be met by a given activity
	Relates plans and activities to state and national standards on lesson plans and ensures that all standards are addressed on a regular basis.

	___ 7c. Uses community resources to facilitate learning of science
	Seldom or never makes use of community resources to advance student learning and understanding of science.
	Makes limited use of limited community resources to advance student learning and understanding of science.
	Makes regular use of community resources to advance student learning and understanding of science with moderate success.

	Makes extensive and continuous use of community resources to advance student learning and understanding of science with moderate success.

	8. The teacher intern understands and uses formal and informal assessment strategies, consistent with instructional goals, to evaluate and ensure the continuous intellectual, social, and physical development of the learner.

	___ 8a. Aligns goals, strategies and assessments.
	Assessment strategies and tools are often not aligned with instruction, are poorly designed or are not valid tools for measuring student achievement and growth.
	Uses a limited variety of valid assessment tools that are aligned with instruction.  Tendency for assessment to focus on knowledge acquisition and convergent responses.
	Uses a variety of assessment tools aligned with instruction leading to desired knowledge and skills, with increasing emphasis on understanding, reasoning, and divergent responses.
	Encourages student self- assessment and individual awareness of intellectual, personal and social growth. Uses a variety of assessment tools that are aligned with instruction and emphasize understanding and divergent responses.

	___8b. Uses a variety of assessments including authentic assessments.
	Uses a very limited number and type of assessment, primarily traditional assessments of content knowledge (subject matter).
	Uses some authentic assessments in addition to traditional assessments to successfully assess knowledge other than content knowledge.
	Uses a variety of assessment instruments and methods to assess attitudes, understanding and skill development as well as content knowledge.
	Meets standard for proficient and incorporates student self- assessment with teacher assessments and makes   use of such assessments to motivate and direct student learning.

	___ 8c. Plans and makes changes in instruction based on assessment data.
	Makes few or no changes in planning or instruction based on data from student assessments and reflection.
	Reflects on data from informal and formal student assessments and shows the ability to make changes based on these assessments.
	Uses informal and formal assessments regularly to determine student needs and to plan alternative instruction needed to achieve defined outcomes.
	Aligns informal and formal assessments and regularly and flexibly bases instruction on  the demonstrated performances of students.

	9. The teacher intern is a reflective practitioner who continually evaluates the effects of his or her choices and actions on others (students, parents, and other professionals in the learning community) and who actively seeks out opportunities to grow professionally.

	___9a. Engages in reflective practices.
	Provides little evidence of reflective practice in making decisions and avoids or does not engage in reflective discussions with colleagues or supervisors.
	Engages in reflective practice inconsistently. Seldom engages in reflective    discussions with colleagues or supervisors.
	Appreciates the value of reflective practice and discussion with colleagues and uses consequent understanding to change practices.
	Clearly values reflection: Provides students with opportunities to reflect on their own work. Shares reflections and insights with colleagues.

	___9b.  Seeks to grow and develop professionally
	Seldom or never seeks opportunities for professional development and resists suggestions by supervisors
	Seeks some opportunities for growth and development and listens to suggestions
	Seeks opportunities for growth and development and seeks suggestions for changes and improvement
	Actively and enthusiastically pursues professional growth as an adjunct to personal growth, regularly testing and evaluating new methods and strategies

	10.  The teacher intern fosters relationships with school colleagues, parents, and agencies in the large community to support students and well being.

	___10a.  Interacts well with colleagues and others
	Does not interact well with school colleagues, parents and agencies in the larger community and/or makes judgments about people based solely on their cultural, racial, gender or ethnic background or special needs
	Generally interacts well with school colleagues, parents, and agencies in the larger community and does not make judgments about people based solely on their cultural, racial, gender or ethnic backgrounds or special needs
	Exhibits a proactive and equitable professional relationship with school colleagues, parents and agencies in the larger community that facilitates positive interactions and strong communications of benefit to students and the school
	Advocates and promotes the development of strong equitable and proactive relationships with and among others in the school and community and provides leadership in creation of a positive human environment

	___10b.  Builds relationships to support students and their well-being
	Seldom or never interacts with school colleagues (other than supervisors), parents, or agencies in the larger community to encourage students well being
	Occasionally interacts with school colleagues (other than supervisors), parents, or agencies in the larger community to encourage students well being
	Frequently interacts with school colleagues (other than supervisors), parents or agencies in the larger community to encourage students well being
	Systematically interacts with school colleagues (other than supervisors), parents, or agencies in the larger community to encourage students well being


Table 4.1:  SciTIP, Science Teaching Internship Performance

(Average Scores, Semesters included, N=#)

3=accomplished, 2=proficient, 1=basic, 0=unacceptable

	SciTIP criterion (row)
	SciTIP Average

Score
	Science TIP criterion (row)
	SciTIP Average

Score
	Science TIP criterion (row)
	SciTIP Average

Score

	1a
	
	5a
	
	8a
	

	1b
	
	5b
	
	8b
	

	1c
	
	5c
	
	8c
	

	1d
	
	5d
	
	9a
	

	1e
	
	5e
	
	9b
	

	1f
	
	6a
	
	10a
	

	2a
	
	6b
	
	10b
	

	3a
	
	6c
	
	0 = unacceptable

1 = basic

2= proficient

3 = accomplished

	4a
	
	7a
	
	

	4b
	
	7b
	
	

	4c
	
	7c
	
	


Table 4.2.  Average Candidate Achievement from SciTIP and WCUTIP Instruments

3=accomplished, 2=proficient, 1=basic, 0=unacceptable

	NSTA Standards 
                                                                                                                                           SciTIP                             SciTIP
                                                                                                                                    Avg Score (N=24)            (Criteria used)

	1.  Content

	a. Major concepts, principles, theories, laws & interrelationships within and between sciences
	
	1a

	b. Unifying concepts
	
	7b

	c. Personal & technological applications of science
	
	1f 2a 4c

	d. Design conduct report and evaluate science investigations 
	
	1c

	e. Use math to process and report data, solve problems
	
	1c

	2.  Nature of science

	a. Historical and cultural development of science, and evolution of knowledge within discipline
	
	1d

	b. Philosophical tenets assumptions goals and values that distinguish science from technology and non-science
	
	1d

	c. Studies of nature for critical analysis of false or doubtful assertions made in the name of science
	
	4b

	3.  Inquiry

	a. Processes tenets assumptions of multiple methods of inquiry leading to scientific knowledge
	
	1d 6c

	b. Engage students to conduct inquiry to develop concepts and relationships form observations, data, inferences
	
	1c 1e 6c

	4.  Issues

	a. Issues related to science and technology and processes to analyze and make decisions
	
	4c 7a

	b. Engage students to analyze problems (risk, costs, benefits of alternative solutions, rRelate to knowledge, goals and values of students
	
	7a

	5.  General skills of teaching

	a. Vary teaching actions strategies and methods
	
	4a

	b. Promote learning of science by diverse students
	
	1b 3a 5a 5c

	c. Collaborative learning
	
	4a

	d. Use technology to access resources, collect/process data, facilitate learning of science
	
	6b

	e. Constructivism, build on prior knowledge & beliefs
	
	4b 5c

	f. Maintain psychologically and socially safe learning environment
	
	5a 5b 6a

	6.  Curriculum

	a. Curricular recommendations of NSES, and science education consistent with those standards
	
	7b

	b. Plan and implement internally consistent units of study to address diverse goals of NSES and needs/abilities of students
	
	7b


	7.  Science in the community

	a. Relate science to the community, involve stakeholders, use community resources
	
	7a 7c

	b. Involve students in activities that relate science to resources and stakeholders in community or to the resolution of issues to the community

	
	7a 7c

	8.  Assessment

	a. Use multiple assessment tools & strategies related to goals for instruction
	
	8b

	b. Use assessment results to guide and modify instruction, classroom environment or assessment process
	
	8c

	c. Use assessments for students to analyze their own learning, and engage students in self-reflection of their own work
	
	8a

	9.  Safety and welfare

	a. Legal and ethical responsibilities for welfare of students, treatment of animals, maintenance and disposal of materials
	
	5e

	b. Safe and proper techniques for preparation storage dispensing supervision and disposal of science instruction materials
	
	5e

	c. Emergency procedures, equipment safety
	
	5e

	d. Treat all living organisms used in classroom in safe, human and ethical manner and respect legal restrictions of collection, keeping and use
	
	5e

	10. Professional growth

	a. Uses opportunities for professional learning and leadership beyond expectations of minimum job requirements
	
	9b

	b. Reflect constantly on their teaching and grow professionally
	
	9a

	c. Use info from students supervisors parents and others to improve 
	
	10a

	d. Interact with colleagues, parents and students; mentor new colleagues, foster positive relationships with the community
	
	10b


Assessment 5.  Student Learning 

DESCRIPTION.  The student learning assessment (5) is administered in the EDS 411/412 Teaching Internship experience, and is coordinated with the Science Unit Plan (Assessment 3).  Candidates are required to develop and implement a pretest for their science unit.  At the conclusion of the unit, candidates conduct a post-test.  The pre-test and post-test are required to address student learning of science content (the PA Dept of Education Standards … which are closely aligned with the NSTA and NSES standards), major concepts/principles/theories/laws, unifying themes, the nature of science, issues, personal and technological applications of science, and science in the community.  Candidates are also required to submit a written self-analysis of the strengths of the unit and areas for improvement, as indicated by data from their student’s achievement.  All the above materials are submitted to the program coordinator for their area of certification.  The coordinators use the scoring rubric below to determine candidate achievement in this assessment.
Assessment 5:  Evidence of Student Learning

	Name


	School
	Date
	Evaluator 

	Pre-Test Average


	Post-Test Average

	Item
	3 Target
	2 Acceptable
	1 Unacceptable

	1. Strengths of the Unit –     Self Analysis
	Specifically identifies at least 3 strengths of the unit and identifies student assessment data that verifies each
	Specifically identifies at least 2 strengths of the unit and identifies student assessment data that verifies each
	Specifically identifies at least 1 strength of the unit and identifies student assessment data that verifies 

	2. Areas for Improvement – Self Analysis
	Specifically identifies at least 3 improvements and suggestions on how to improve student assessment data (verify learning) for each
	Specifically identifies at least 2 improvements and suggestions on how to improve student assessment data (verify learning) for each
	Specifically identifies at least 1 improvement and suggestions on how to improve student assessment data (verify learning) for it

	3. Student learning of Nature of Science (Concepts, Theories, Laws).
	Identifies test questions (and/or other assessments) that pertain to the Nature of Science, and provides analysis of student learning of nature of science for this unit/chapter
	Identifies test questions (and/or other assessments) that pertain to the Nature of Science, but analysis of student learning of nature of science is incomplete 
	Does not identify specific test questions (or other assessments) that pertain to the Nature of Science, analysis of student learning of nature of science is absent

	4. Student learning of Unifying Themes of science.
Systems Order Organization

Evidence Models Explanation

Constancy Change Measurement

Evolution & Equilibrium 

Form & Function


	Identifies test questions (and/or other assessments) that assess student learning of at least 3 unifying themes that pertain to the unit/chapter, and provide analysis of student learning of each unifying theme
	Identifies test questions (and/or other assessments) that assess student learning of at least 2 unifying themes that pertain to the unit/chapter, and provide analysis of student learning of each unifying theme
	Identifies test questions (and/or other assessments) that assess student learning of at least 1 unifying theme that pertain to the unit/chapter, and provide analysis of student learning of that unifying theme

	5. Student learning of the scientific inquiry

	Identifies assessments (and/or test questions) that assess student learning of designing, conducting and reporting scientific investigations that pertain to the unit/chapter.
	Identifies assessments (and/or test questions) that assess student learning of conducting and reporting scientific investigations that pertain to the unit/chapter
	Assessments do not assess student learning of scientific inquiry processes or procedures.

	6. Student learning of Issues


	Identifies test questions that address at least 2 controversial issues related to the science unit/chapter science, and provides analysis of student learning pertaining to these issues.
	Identifies test question(s) that address a controversial issue related to the science unit/chapter science, but analysis of student learning pertaining to this issue is incomplete or absent.
	Does not identifies test questions that address controversial issues related to the science unit/chapter science.

	7. Student learning of Personal and Technological Applications of Science


	Identifies test question(s) that consider at least 2 technological applications of the unit/chapter that affects students’ life, and analyzes student learning
	Identifies test question(s) that considers at least 1 technological applications of the unit/chapter that affects students’ life, and analyzes student learning.
	Does not identifies test question(s) that considers technological applications of the unit/chapter that affects students life.

	8. Student learning of Science in the Community


	Identifies test questions that address at least 2 applications of chapter/unit science to the local community, and analyzes student learning
	Identifies test questions that address at least 1 application of chapter/unit science to the local community, and analyzes student learning
	Does not identifies test questions that address applications of chapter/unit science to the local community.

	9.  Student learning of the PDE Standards for “Science & Technology” and “Environment & Ecology”
	Identify test questions that address student learning of most (greater than 75%) of the PDE standards identified in unit & lesson plans, and analyzes student learning and preparation for PSSA 
	Identify test questions that address student learning of many (50-75%) of the PDE standards identified in unit & lesson plans, and analyze student learning for each standard assessed
	Identify test questions that address student learning of some (less than 50%) of the PDE standards identified in unit & lesson plans, and analyze student learning for each standard assessed


Items I through VII are presented in Assessment 3:  Unit Plan Scoring Guide

VIII. Assessment

Describe any formative and summative assessments that you will carry out. You must include evidence of varied assessment strategies.

Include the assessment instruments that you will use throughout the lesson.

You will need to demonstrate the effect of this lesson on student learning. To do this, you will need to administer the final unit test both as a pretest and as a posttest. This assessment instrument must address standard content questions (dealing with major concepts, principles, theories, and laws) but must also include assessment of your student learning about the unifying concepts of science, the nature of science, the practice of inquiry, analysis of issues related to science and technology, and the impact of science on themselves and the community.

IX. Questions

8. Which unifying concepts of science are addressed in this lesson? How does your unit address these?

9. How does your unit address the nature of science?

10. Describe how your students will engage in inquiry-based activities?

11. Which issues are addressed by your lesson? How does your unit address these?

12. How does your unit address personal and technological applications of science?

13. How does your unit deal with science in the community?

14. How does your unit address the PDE Standards for “Science & Technology” and “Environment & Ecology”

X. Self-Analysis (after the unit is taught)

How did it go? Analyze the effectiveness of this unit of instruction. Make sure that you indicate what you believe were strengths of the unit and also what you believe were areas that could be improved.

Analyze the effect of your unit on student learning. Provide overall statistics (do not provide student names or individual scores) comparing performance on the posttest vs. the pretest. In addition specifically address student learning with regard to each of the following areas: major concepts/principle/theories/laws of science, the unifying principles of science, the nature of science, the practice of inquiry, their analysis of issues related to science and technology, and the impact of science on themselves and their community. You must provide evidence that you used the assessment data to guide/modify instruction and that you provided the opportunity for your students to reflect upon and analyze their learning of science.

Student Learning Assessment Data

Semesters analyzed, n=#
	Category of Evaluation
	Average Candidate Score

	Average Pre-Test by students
	

	Average Post-Test by students
	

	Average Gain by students
	

	Descriptions of strengths of unit on student learning
	

	Description of improvements of unit for future student learning
	

	Candidate analysis of student learning of Concepts/Theories/Laws
	

	Candidate analysis of student learning of Unifying Themes
	

	Candidate analysis of student learning of the Nature of Science
	

	Candidate analysis of student learning of Issues
	

	Candidate analysis of student learning of Personal & Technological Applications
	

	Candidate analysis of student learning of Science in the Community
	

	Candidate analysis of student learning of PDE standards
	




Assessment 6:  Safety & Ethical Treatment of Animals Module

1. DESCRIPTION.  In the SCB/SCE 350 course (Science Education in the Secondary School), candidates read the following NSTA Position Statements:  

· Safety and School Science Instruction, 

· Liability of Teachers for Laboratory Safety and Field Trips, 

· Responsible Use of Life Animals & Dissection in the Science Classroom, 

· Laboratory Science.  

The instructor provides a powerpoint presentation of the above position statements, and information from the Flynn Scientific, Inc. website, including:  

· Steps you can take to prove you are a “responsible” Science teacher, 

· Flynn Model Safety contracts for middle and high school science classroom, 

· Right to Know Law and Hazard Communication Standard, 

· Ventilation.  

Candidates read the safety information from the textbooks required for the course:

· Trowbridge, L.W., Bybee, R.W., and Powell, J.C., Teaching Secondary School Science, 9th Edition, Merrill Prentice Hall (ISBN 13:978-0-13-230450-4)

· NSTA Pathways to the Science Standards (Middle School or High School Edition), NSTA Press (ISBN 0-87355-166-4, and 0-87355-144-3)

· Ryan, Kelly, 2001, Science Classroom Safety and the Law, A Handbook for Teachers:  Flynn Scientific Inc., Batavia, Illinois, 144 p (ISBN 1-877991-65-1).  This book includes case studies of lawsuits involving teachers and schools.

In order to complete the teacher preparation program at West Chester University, all candidates in science must complete this module.  This module is included in the portfolio to demonstrate the student’s knowledge of the principles and practices related to safety and liability in the schools.  

NSTA Standard:

Safety and Welfare. Teachers of science organize safe and effective learning environments that promote the success of students and the welfare of all living things. They require and promote knowledge and respect for safety, and oversee the welfare of all living things used in the classroom or found in the field. To show that they are prepared, teachers of science must demonstrate that they:

· understand the legal and ethical responsibilities of science teachers for the welfare of their students, the proper treatment of animals, and the maintenance and disposal of materials; 

· know and practice safe and proper techniques for the preparation, storage, dispensing, supervision, and disposal of all materials used in science instruction; 

· know and follow emergency procedures, maintain safety equipment, and ensure safety procedures appropriate for the activities and the abilities of students; 

· treat all living organisms used  in the classroom or found in the field in a safe, humane, and ethical manner and 

· respect legal restrictions on their collection, keeping, and use.

Objectives:  In order to demonstrate this knowledge and complete this module, at least 70% of candidates will:

1.  score a 70% or better on the 15 selected response questions (both for total score and the three subscores), and a score of 2 or better on the rubric assessment of the two constructed response question section on an examination covering legal responsibilities, and general principles of safety and materials handling.  Subscores will be determined for the selected response questions for the following categories (Legal Issues, Safety, and Ethical Animal Use).  The constructed response questions will assess candidate understanding of the principles of liability and negligence including the four primary requirements for determining liability; and case studies related to findings of negligence against science teachers.

2.  score a 2 or better rating on each of the rubric criteria that assess a candidate developed safety plan that demonstrates both knowledge and plans for maintaining a safe classroom.  

3.  score a 2 or better on each of the rubric criteria for a series of candidate written essays of the principles and practices related to the ethical care of animals in the classroom, and legal restrictions on collection of living things or parts of living things from the wild.  

2.  ALIGNMENT WITH TABLE III STANDARDS.  This assessment is aligned with NSTA Standard 9a-d.  The application of these topics in the classroom is measured in Assessments 3, 4 and 5.  In particular, candidate performance in maintaining safety in the science classroom and the ethical treatment of living things is directly assessed by the candidate, the cooperating teacher and the university supervisor in Assessment 4:  the SciTIPR rubric item 5e.  

3. BRIEF ANALYSIS.  Our program met all of the objectives stated above.  For the selected response exam, candidates earned an average of 95% on total score, 96% on legal issues, 94% on safety, and 99% on Ethical Animal Use.  None of the 27 candidates earned below 70% on the total or sub-scores (legal issues, safety, or ethical animal use).  The average student score on the two constructed response questions that are associated with the above questions (elements of liability and teacher actions to limit liability exposure), each was 2.7; and no candidates scored below the minimum acceptable score of 2.  On the safety plan rubric, all criteria met the objective of at least 70% of students scoring a 2 or above on all ten rubric criteria (indeed 100% of students scored 2 or higher on four of the criteria, and 95% of the students scored 2 or higher on three of the criteria).  On the ethical treatment of living things rubric that assessed candidate constructed responses, candidate average scores were well above the objective of 70% passing rate on all of the seven criteria (scores of 2 or higher).  Only one student scored less than a 2 rating on two of the criteria; resulting in an average passing rate of 95% on these two criteria.  The other three criteria on the rubric had 100% of candidates receiving a score of 2 or higher.  

4.  HOW DATA EVIDENCES MEETING STANDARDS.  The data demonstrates that candidates in the program understand the legal elements of classroom safety and the actions a teacher should take to maintain a safe place for student learning.  The data demonstrate that students understand the ethical and appropriate use of living things in the science classroom.  The high scores for candidates in the related criteria in Assessments 3, 4 and 5, indicate that candidates are successful in applying the knowledge acquired in this assessment in the classroom setting (with documentation provided by both the cooperating teacher and the university supervisor).
5a.  Assessment toolS:  
A.  Module Exam (2 constructed response questions and 15 selected response questions)
Name  ______________________
Certification ________________
Date  ____________

Assessment 6:  Safety & Ethical Treatment of Animals

1.  Name and describe the four legal elements of negligence that must be proven in a legal action

1.

2.

3.

4

List and describe five actions you should take as a teacher for safety.

1

2

3

4

5

	
	Not Acceptable (1)
	Acceptable (2)
	Target (3)

	The Four Legal Elements of Negligence, Name & Describe (Duty of Care, Breach of Duty, Proximate Cause, Damages)
	Name less than 4, descriptions incomplete
	Name all 4 elements, but descriptions are incomplete
	Name all 4 elements and descriptions are complete

	Five Teacher Actions for Classroom Safety, List and Describe
	List less than 5, descriptions are incomplete or incorrect
	List five actions, but descriptions are incomplete or incorrect
	List five actions, and descriptions are complete and appropriate


1.  Due to the risk of student injury, the NSTA recommends that laboratories and field trips not be conducted in the science class room.

True or False

2.  If you can reasonably foresee the consequences of what you are about to do or not about to do, you can be held responsible and liable.

True or False

3.  Which of the following can provide documentation of a responsible science teacher?

1. Signed safety contracts on file for each student

2. Safety precautions written into lesson plans

3. Safety posters posted around the classroom

4. All of the above

4.  What is a “MSDS”?

1. A medical condition for which student accommodations must be made

2. A material safety data sheet

3. A metric system data sheet

4. Safety regulations for middle school detention system

5.  The NSTA Position Statement on “Safety and School Science Instruction” declares that “school districts should establish and maintain safety standards and training of teachers on the implementation of these safety standards”.
True or False

6.  The NSTA Position Statement on “Safety and School Science Instruction” declares that school authorities are responsible for providing safety equipment, personal protective equipment, Material Safety Data Sheets, and annual training appropriate for each science teaching situation

True or False

7.  The NSTA Position Statement on “Liability of Teachers for Laboratory Safety and Field Trips” states that each science teacher should personally purchase liability and tort insurance.

True or False

8.  The NSTA Position Statement on “Safety and School Science Instruction” declares the number of students scheduled into a laboratory setting is at the discretion of the school administration.

True or False

9.  The NSTA Position Statement on “Safety and School Science Instruction” declares that only the teacher should be allowed to bring food or beverage into the laboratory setting.

True or False

10.  The NSTA Position Statement “Laboratory Science” recommends that in the Middle school level a science course should be a minimum of 80% of instructional time spent on laboratory related experiences; and that a minimum of 40% of instructional time in a high school science course be spent on laboratory-related activities.

True or False

11.  The NSTA Position Statement “Responsible Use of Live Animals and Dissection in the Science Classroom” recommends using native species of live animals in the classroom because they are not subject to local, state and national laws, policies and regulations.

True or False

12.  The NSTA Position Statement “Responsible Use of Live Animals and Dissection in the Science Classroom” recommends teachers should develop and implement plans for the care of animals at the conclusion of the study as well as during school breaks and summer vacations

True or False

13.  The NSTA Position Statement “Responsible Use of Live Animals and Dissection in the Science Classroom” recommends that animals not be released into non-indigenous environments

True or False

14.  The NSTA Position Statement “Responsible Use of Liveand Dissection in the Science Classroom” recommends all students be required to participate in dissection of organisms as part of the life science curriculum.

True or False

15.  The NSTA Position Statement “Responsible Use of Live Animals and Dissection in the Science Classroom” recommends that dissection activities be planned that are appropriate to the maturity level of the students

True or False

1. Safety Examination
The examination will cover knowledge of:

1.  Principles and practices related to the safe handing, storage and disposal of chemicals.

2.  Principles and practices related to the safe handling of, and restrictions on, biological materials.

3.  Principles and practices related to the use of electricity and electrical equipment.

4.  Principles and practices related to standard response and treatment of emergencies.

Safety Plan.  A safety plan ensures that you are familiar with procedures you can and should know as a practicing science teacher. It is an action plan containing the information you need to safely guide and manage your classroom.

Scope of the Assignment: All candidates will construct a detailed safety plan which may be followed to guide their actions in the classroom. The plan will address each of the following ten areas of concern:

1.  Maintaining safety equipment and following emergency procedures,

2.  Handling, labeling and securing equipment and materials.

3.  Ensuring student knowledge of safe procedures and potential hazards.

4.  Ensuring proper clean up and disposal of hazardous materials.

5.  Responding to student injuries.

6.  Managing student behaviors.

7.  Ensuring proper and ethical treatment and care of animals, as appropriate.

8.  Ensuring safety of students with allergies, handicaps, or medical conditions.

9.  Ensuring compliance with laws related to collection of natural materials.

10. Ensuring continuous and proper supervision of students.

Criteria for Assessment: All areas defined in the scope must each be addressed as separate sections in the plan. A rating of 2 or better is required in each section of the rubric. The safety plan must:

1.  Address all of the ten elements identified.

2.  Provide specific defendable actions and steps to be taken to ensure students safety in relation to each element.

3.  Include the specific rules and procedures that must be followed to ensure safety or compliance with the law.

4.  Be well thought out, logical, and meaningful as an action plan.

5.  Be manageable, neither so simple nor so complex as to not be useful.

6.  Include actions such as instructing and informing, developing safety contracts, managing behaviors, posting information, developing routines, making inspections and developing security procedures.


C.  Summary on Keeping and Use of Living Things

Scope of the Assessment: All candidates will review materials and web links provided by the instructor and will provide a single-spaced, three to five page summary of the laws, rules and principles that underlie the collection, keeping, and use of living things for instruction. The summary will include:

1. Principles related to providing space and privacy (or attention) to animals.

2. Rules for student interaction with living things.

3. Knowledge of state and federal restrictions on use of living materials

4. Restrictions on experimentation

5. Cautions on the use of preserved animals

Criteria for Assessment: All candidates must achieve a 2 or better for each category in the rubric to be acceptable. To be acceptable, the summary must:

1.   Clearly address each of these concerns stated above.

2.  Provide a detailed statement of the concern (why it is a concern).

3.  Provide rules to prevent violations of student health and welfare, animal health and welfare, or restrictions imposed by law.

5b.  Scoring Guide:  
	Assessment 6, Part B:  Safety Plan Rubric

	Candidate Name
	Certification
	Date
	Evaluator  

	
	Not acceptable (1)
	Acceptable (2)
	Target (3)

	1.  Safety equipment & emergency procedures
	Plan does not identify safety equipment or its use, Unclear about emergency procedures
	Lists most safety equipment, can use most equipment appropriately, describes procedures for an emergency situation
	Lists recommended safety equipment, can use all equipment appropriately, describes procedures for several emergency situations

	2.  Materials & equipment handling labeling use
	Plan does not consider MSDS, does not discuss equipment use and handling
	Recognizes MSDS, describes safe use of some equipment
	Recognizes MSDS and describes their use, describes safe handling and use of most equipment for their discipline

	3.  Student knowledge of safety and hazmat
	Plan does not go beyond posting safety instructions around room
	Plan identifies safety contracts signed and on file for all students, safety instructions posted around room
	Safety contracts signed & filed for students, safety rules posted in room, students have completed safety exam; safety concerns & student instructions in lesson plans

	4.  Haz Mat clean up & disposal
	Plan has unclear student directions for clean up and hazmat disposal
	Plan includes student instruction for clean up and hazmat disposal
	Plan includes clean up and hazmat disposal instructions, safety considerations included in each lesson 

	5.  Injured student procedures
	Plan exhibits no awareness of district procedures for handling and reporting student injuries
	Plan refers to district procedures for injured student handling and reporting, plan describes procedures for an injury response scenario
	Plan refers to district procedures and safety protocols,   provides medical care to level of competence, plan describes several injury scenario responses

	6.  Managing student behavior
	Plan only refers to general school policies for student behaviors, not science classroom specific
	Plan refers to student behavioral expectations in safety contracts, posted around the room, plan refers to school policies for student behavior
	Plan refers to student behavioral expectations in safety contracts, posted around the room, and students have been instructed in expectations and consequences of misbehavior

	7.  Ethical Treatment of Animals
	Plan does not indicate awareness of district or NSTA policies for the ethical treatment of animals
	Plan demonstrates familiarity with district policies and NSTA recommendations for the ethical treatment of animals
	Plan refers to district policies and NSTA recommendations for the ethical treatment of animals, and incorporates these into lesson plans and student instruction

	8.  Safety of students with allergies handicaps or medical conditions
	Plan does not consider safety precautions for students with special needs (handicaps, allergies, other medical conditions)
	Plan describes safety precautions for students with special needs (handicaps, allergies, other medical conditions)
	Plan describes safety precautions for special needs students (handicaps, allergies, other medical conditions), and addressed in lesson and unit planning



	9.  Laws for collection of natural materials
	Plan does not exhibit awareness of laws of  collecting natural materials.
	Plan exhibits some awareness of laws of collecting natural materials 
	Plan exhibits knowledge and understanding of laws of collection of natural specimens and instructs students and provides examples.

	10. Ensuring supervision of students
	Plan does not recognize the supervision of students beyond district polices considered for classrooms in general
	Plan describes procedures to ensure that supervision of students is continuous and proper for a science room, includes an example
	Plan describes procedures to ensure that supervision of students is continuous and proper for a science room, includes examples


	
Assessment 6, Part C:  Ethical Treatment of Living Things

	Candidate Name


	Certification 


	Date
	Evaluator

	
	Not acceptable (1)
	Acceptable (2)
	Target (3)

	1.  Space & privacy needs of animals
	Incomplete description of the concern or why it is a concern; unfamiliar with laws or district rules 
	Concern well described, with consideration of impacts for the science classroom.  Some familiarity with laws and NSTA recommendations
	Concern well described, and implications for science classroom considered; familiar with laws, school rules, and NSTA recommendations

	2.  Student interactions with animals
	Incomplete description of the concern or why it is a concern; unfamiliar with laws or district rules 
	Concern well described, with consideration of impacts for the science classroom.  Some familiarity with laws and NSTA recommendations
	Concern well described, and implications for science classroom considered; familiar with laws, school rules, and NSTA recommendations

	3.  State and federal restrictions on the use of living material
	Incomplete description of the concern or why it is a concern; unfamiliar with laws or district rules 
	Concern well described, with consideration of impacts for the science classroom.  Some familiarity with laws and NSTA recommendations
	Concern well described, and implications for science classroom considered; familiar with laws, school rules, and NSTA recommendations

	4.  Restrictions on experimentation on living things
	Incomplete description of the concern or why it is a concern; unfamiliar with laws or district rules 
	Concern well described, with consideration of impacts for the science classroom.  Some familiarity with laws and NSTA recommendations
	Concern well described, and implications for science classroom considered; familiar with laws, school rules, and NSTA recommendations

	5.  Use of preserved specimens
	Incomplete description of the concern or why it is a concern; unfamiliar with laws or district rules 
	Concern well described, with consideration of impacts for the science classroom.  Some familiarity with laws and NSTA recommendations
	Concern well described, and implications for science classroom considered; familiar with laws, school rules, and NSTA recommendations


5c.  Data Tables

	Assessment 6:  Safety & Ethical Treatment of Animals Module Selected Response Data

Summer 2007 to Fall 2007, N=27

	
	Legal Issues
	Safety
	Ethical Animal Use
	Total

	Average (%)
	96%
	94%
	99%
	95%

	% Ind below 70%
	0%
	0%
	0%
	0%

	# Ind below 70%
	0
	0
	0
	0

	Questions used
	2 3 5 6 7
	1 4 8 9 10
	11 12 13 14 15
	1 through 15


	Elements of Liability & Teacher Safety Actions, Fall 2007, N=21

	Rubric Category
	Average Score

(2 = acceptable)
	# of Candidates scoring less than 2
	% of Candidates scoring less than 2
	% of Candidates scoring 2 or higher

	1.  Elements of Liability
	2.7
	0
	0
	100

	2.  Teacher Actions for Safety to Limit Liability Exposure
	2.7
	0
	0
	100





	Safety Plan Rubric, Fall 2007, N=21

	Rubric Category
	Average Score

(2=acceptable)
	# of Candidates scoring less than 2
	% of Candidates scoring less than 2
	% of Candidates scoring 2 or higher

	1.  Safety equipment & emergency procedures
	2.8
	0
	0
	100

	2.  Materials/equipment handling-labeling-use
	2.6
	4
	19
	81

	3.  Student knowledge of safety and hazmat
	2.9
	0
	0
	100

	4.  Haz Mat clean up & disposal
	2.5
	1
	5
	95

	5.  Injured student procedures
	2.5
	4
	19
	81

	6.  Managing student behavior
	2.8
	1
	5
	95

	7.  Ethical Treatment of Animals
	2.8
	0
	0
	100

	8.  Student safety-allergies/handicaps/medical Conditions
	2.4
	3
	14
	86

	9.  Laws for collection of natural materials
	2.7
	0
	0
	100

	10. Ensuring supervision of students
	2.8
	1
	5
	95


	Ethical Treatment of Living Things Rubric, Fall 2007, N=21

	Rubric Category
	Average Score

(2= acceptable)
	# of Candidates with score less than 2
	% of Candidates with score less than 2
	% of Candidates with score of 2 or higher

	1.  Space & privacy needs of animals
	2.8
	1
	5
	95

	2.  Student interactions with animals
	2.9
	0
	0
	100

	3.  State and federal restrictions on the use of living material
	2.8
	1
	5
	95

	4.  Restrictions on experimentation on living things
	2.9
	0
	0
	100

	5.  Use of preserved specimens
	2.9


	0
	0
	100



Assessment 7.  Research & Investigations 

1.  DESCRIPTION.  Candidate experiences in science research and investigation are evaluated by the BSEd coordinator of their respective certification program.  Candidates have opportunities across their programs to design research projects using various scientific methods and strategies, to collect data for analysis and scientific conclusion generation, to synthesize and present their experiences in both written and oral formats, and to use math and statistics to interpret data.  The program goal is that 70% of candidates will score 2-acceptable or better on each of the criteria.  Examples from each program are described.


Earth & Space Science.  Candidates propose, design, conduct and report research in ESS 405-Igneous & Metamorphic Petrology..  Candidates write a 3-5 page proposal of research, including Purpose & Significance, Predictions, Methods, and Expected Results, Preparation for the Project (knowledge and skills), Budget (itemized as specifically as possible), and References.  Candidates conduct the research and then compose a five page Research Report, including Purpose & Significance, Results and Discussion, Summarize Hypotheses/Predictions Examined, Description of Evidences Collected that Support or Reject Hypotheses (be specific about specific samples, thin section information, mineral compositions, etc), Suggestions for Future Work, and References.  Candidates present their research to instructor, members of the class, and Dr. Gale Blackmer of the PA Geological Survey.

2.  ALIGNMENT WITH TABLE III STANDARDS.  Assessment 7 measures candidate achievement of NSTA Standards 1d, 1e, and 3a.  The application of research and inquiry in the school classroom is assessed in assessments 3, 4, and 5.

3. BRIEF ANALYSIS.  This revised assessment was implemented for candidates in the fall semester of 2007, yielding an N of 34.  All candidates demonstrate an “acceptable to accomplished” performance in all categories, except one student who scored unacceptable in one category.  

4.  HOW DATA EVIDENCES MEETING STANDARDS.  The data demonstrates that all candidates understand the processes of scientific research and investigation.  Their scores on the related criteria in Assessments 3, 4 and 5, indicate that candidate’s are successful in designing and implementing research and inquiry experiences for their students.
5a.  Assessment tool:  
This assessment covers Standards 1d-e and demonstrates knowledge of research and investigation in science.  It is important that science teachers experience the “doing” of science in authentic settings.  The specific activities carried out in research can vary widely within a science and between sciences.  This could be a research project, a capstone project involving research or an independent study. In any case, the experience should be carefully documented.  The rubric below will be used to verify what the future science teachers have experienced research design and investigation.



	Rubric for Assessment 7:  Reports of Scientific Investigation

The minimum acceptable score is 2 on each part

	Name
	Certification
	Date
	Evaluator

	Investigation Parts
	Not acceptable (1)
	Acceptable (2)
	Target (3)

	1.  Research Problem
	Stated problem is unclear or too broad
	Stated problem is clear, key variables are identified
	A clear statement of the intent of the research with the problem narrowed to a manageable scope

	2.  Literature Review
	Missing or inadequate review of the literature for the investigation
	Literature review adequate for the specific investigation, includes primarily peer-reviewed articles
	Thorough literature review that identifies the need for and methods by which the research is being conducted

	3.  Experimental Design
	Experimental design is incomplete or unclear
	Experimental design is generally clear and supports the research question.  Variables are controlled
	Experimental design is clear and supports the research question.  Includes a clear description of the procedure with both controlled and extraneous variables

	4.  Data collection & organization
	Data are absent, poorly organized, and/or inappropriately displayed
	Data are organized and appropriately displayed using graphs, charts or tables
	Data are organized to allow for analysis and interpretation.  Graphs and charts should be utilized for this organization

	5.  Analysis and interpretation of data
	Inappropriate techniques used in data analysis and interpretation.  Little or no evidence of the use of appropriate mathematics
	Appropriate techniques, mathematical and otherwise, used in data analysis and interpretation
	Thorough analysis and interpretation of data using appropriate mathematics for processing and interpreting data.  The interpretation of data is presented in relationship to findings from previous studies

	6.  Final Conclusions
	Conclusions are absent or not clearly related to the problem or supported by the data
	Conclusions are related to the problem and supported by the data
	Conclusions are based on the above analysis and are clearly related to the problem and previous studies

	7.  Discussion
	Discussion of the research project is absent or minimal and poorly thought out
	Discussion of the research project includes suggestions for improvements or refinement to experimental design
	Discussion of research project includes suggestions for improvements, refinement, and/or new approaches to experimental design, and includes a discussion of future research questions

	8.  Report
	Research is not reported or is incomplete
	Report of research is complete (literature review, procedures, data, analysis, conclusions)
	Report of research is complete (literature review, procedures, data, analysis, conclusions) and includes presentation and discussion with peers


	Summary of Evidence of Knowledge of Research & Investigation in Science
NSTA Assessment 7

	Name


	Certification
	Date
	Evaluator

	Investigation Part
	Pts. 

(1-3)
	Evidence used & comments

	Research Problem
	
	

	Literature Review
	
	

	Experimental Design
	
	

	Data collection & organization
	
	

	Data Analysis & interpretation 
	
	

	Final Conclusions
	
	

	Discussion


	
	

	Report


	
	

	Total Points:

(Must redo categories below rating of 2)
	
	Faculty Signature:


5b.  Scoring Guide:  The rubic is self-explanatory.

5c.  DATA

	Knowledge of Research & Investigation in Science

N=34

	Rubric Category
	Average Score

(2 = acceptable)
	# of Candidates scoring less than “2”
	% of Candidates scoring less than “2”

	1.  Research Problem
	2.7
	0
	0

	2.  Literature Review
	2.7
	0
	0

	3.  Experimental Design
	2.7
	0
	0

	4.  Data collection & organization
	2.7
	0
	0

	5.  Analysis and interpretation of data
	2.8
	0
	0

	6.  Final Conclusions
	2.7
	1
	3

	7.  Discussion
	2.7
	0
	0

	8.  Report
	2.7
	0
	0



 Assessment 8:  Contextual Science 

(STS, Unifying Themes, Nature of Science) 

DESCRIPTION.  In the SCB/SCE 350 course (Science Education in the Secondary School), candidates read the following NSTA position statements:  

· The Teaching of Evolution 

· Gender Equity in the Science Classroom 

· Scientific Inquiry 

· Laboratory Science 

· Multicultural Science Education 

· Science/technology/society: a new effort for providing appropriate science for all 

· The Teaching of Human Sexuality  

The instructor provides a Powerpoint presentation of the above position statements.  Candidates read the relevant chapters from the textbooks required for the course:

· Trowbridge, L.W., Bybee, R.W., and Powell, J.C., Teaching Secondary School Science, Merrill Prentice Hall (ISBN 13:978-0-13-230450-4)

· NSTA Pathways to the Science Standards (Middle School or High School Edition), NSTA Press (ISBN 0-87355-166-4, and 0-87355-144-3).

Candidates then complete two selected response exams on this content.  Program objective is for 70% of candidates to earn a 70% or higher score on the total and sub-scores.  Sub-scores are determined for

· Unifying Themes 
· Personal/Technological Applications of Science 
· History/Cultural Development of Science 
· Science Technology & Non-Science 
· Knowledge of scientific inquiry 
· Issues in Science & Technology to Make Decisions 
· Science in the Community Applications    

Candidates also complete a constructed response exam composed of seven questions, which include components in the answers that address the standards below.  The program goal is for at least 70% of candidates to score at the acceptable or higher level on each category of the rubric. 

· Unifying Concepts

· Technology & Science

· History of Science

· Philosophy of Science

· Inquiry

· Issues

· Science in the Community

2.  ALIGNMENT WITH TABLE III STANDARDS.  This assessment is aligned with NSTA Standards 1b-c, 2a-b, 4a, 7a. (3a is slightly considered in the selected response exam, but is strongly covered in Assessment 7).

3. BRIEF ANALYSIS.  Our program met all of the objectives stated above.  On the selected response exams, the class average for the sub-scores ranged from 83-94%.  The number of candidates scoring below 70% on a given subset ranged from 7/28 (25% of candidates) to 0/28 (0% of candidates).  The correct responses were discussed with the candidates in order to foster correction of candidate misunderstandings.  The constructed response questions were completed by 21 candidates.  One candidate scored below 2 (acceptable) on five of the essays.  All candidates scored acceptable or higher on two of the essays.
Candidates are assessed in their ability to implement these standards in the classroom in their planning and student learning outcomes in Assessments 3, 4 and 5.

5. HOW DATA EVIDENCES MEETING STANDARDS.  The data indicates acceptable or higher understanding of these topics by all candidates.  The program goal was achieved on the selected response exam (all candidates scored above 70%).  Candidate performance was very strong on the constructed response with only one candidate (of 21) scoring below acceptable.  Program goal is that 70% or higher of candidates will score in the acceptable or higher.  The program achieved 95% acceptable or higher on five of the questions and 100% acceptable or higher on the other two questions.  Examination of related assessment criteria in Assessments 3, 4 and 5 indicate candidates are successful in implementing these topics in the science classroom.
5a.  Assessment tool:  

Candidates review materials and web links provided by the instructor.  Assessment includes presentation of two modules (Unifying Themes & Nature of Science-STS) which are followed by a selected response exam.  As part of the final exam, students compose constructed response answers to seven questions, which are assessed using the rubric below.

A.  Selected Response Exams
Name  ______________________
Certification ________________
Date  ____________

Assessment 8A:  Unifying Concepts & Processes 

1  Components, boundaries, and flow of energy & matter are aspects of:

a. Systems

b. Form

c. Evolution

d. Evidence

2.  The periodic table, mineral classification, Linnean Systematics are examples of:

a. Systems

b. Organizations

c. Evolution

d. Evidence

3.  The shape of an object or system is usually related to its use.  To which standard does this statement apply:

a.  Evidence, Models, and Explanation

b.  Constancy, Change, and Measurement

c.  Evolution and Equilibrium


d.  Form and Function

4.  Scientists use the metric system in the application of science.   To which standard does this statement apply:

a.  Systems, Order, and Organization

b.  Evidence, Models, and Explanation

c.  Constancy, Change, and Measurement

d.  Evolution and Equilibrium

5.  Hypothesis, Law, Theory, Principle, Paradigm … are concepts applied to the logical development of scientific ideas. To which standard does this statement apply:

a.  Systems, Order, and Organization

b.  Evidence, Models, and Explanation

c.  Constancy, Change, and Measurement

d.  Evolution and Equilibrium

6.  Unifying themes and processes apply to all scientific disciplines and promote the understanding of connections between and among scientists.

True of False
7.  Change over time is the definition of:

a.  Systems

b.  Organizations

c.  Evolution

d.  Models

8.  Physical objects, plans, mental constructs, mathematical equations, and computer simulations are examples of:

a.  Systems

b.  Organizations

c.  Evolution

d.  Models

9.  The underlying assumption for cause-effect relationships and predictability, such as Newton’s laws of force and motion, Darwin’s laws of natural selection, Plate Tectonic Theory; are all examples of 

a.  Systems

b.  Organizations

c.  Order

d.  Evidence

10.  Organisms, machines, galaxies, atoms are all examples of

a.  Systems

b.  Order


c.  Form

d.  Organizations
______________________________________________________________________________________________________
Name  ______________________
Certification ________________
Date  ____________

Assessment 8B:  Nature & Science; STS 

1.  Which of the following is NOT a premise of the nature of science

a. Scientific knowledge is reliable and tentative

b. Scientists heed the universality of the scientific method

c. Science investigation is a creative process

d. Science can only study the natural, physical universe

2.  Inferred explanations of some aspect of the natural world are called

a.  Laws

b.  Theories

c.  Paradigms

d.  Hypotheses

3.  Generalizations or universal relationships relating to the way that some aspect of the natural world behaves under certain conditions, are called

a.  Laws

b.  Theories

c.  Paradigms

d.  Hypotheses

4.  Laws and theories must:

a.  be consistent and compatible with the best data
b.  be successful in widely tested applications

c.  provide effective directions for further research
d.  all of the above

5.  The NSTA recommends the following strategy to help students apply scientific concepts and processes to their daily lives and for responsible personal decision-making.

a.  Constructivism

b.  Science Technology and Society

c.  The 5E model

d.  Multiple Intelligences

6.  STS curricula and instruction:

a.  avoids controversial problems or issues
b.  does not consider past history of problems

c.  tries to develop one solution

d.  considers effects of solutions on individuals and/or society

7.  Which of the following would NOT be a characteristic of an STS program?

a. Students select a problem of local interest and impact

b. The program should be implemented within class times

c. Students should experience citizenry roles in their search for resolutions to the problem.

d. Consider impacts of science and technology in the future

8.  The NSTA Position Statement titled “The Teaching of Evolution” recommends:  that school board and parental views of evolution should be taught by science teachers.

True or False

9.  Evolution is a major unifying theme across the sciences, and should be taught.  Administrators and policy makers should NOT require teaching of “creation science”, “intelligent design”, or “arguments against evolution” because these are non-scientific views.

True or False

10.  The NSTA Position Statement titled “Teaching of Sexuality and Human Reproduction”, identifies which of the following as biological subject matter of human reproduction.

a. Anatomy of male and female reproductive systems

b. Genetic foundations of sexuality

c. Intercourse, fertilization and events of pregnancy

d. Family planning methods of reproductive health

e. All of the above

B.  Nature of Science & Science-Technology-Society Open Response Questions

1. List each of the unifying concepts from the NSES and describe at least one aspect of your science discipline that pertains to each concept.

2. Define technology and describe the relationship between science and technology.  Describe an example of how technology has advanced your science discipline and how this advance has impacted society.

3. Name and describe the current paradigm of your science discipline.  Describe the science and the scientists credited with this paradigm.  How does this relate to the philosophy of science.

4. Starting with the origin of your science discipline, identify important scientists and describe their contributions to the advancement of your science discipline (include at least 5 persons).

5. Define scientific inquiry, and describe the possible steps in the process of doing science in your science discipline

6. Identify three controversial issues that will be a part of your science curriculum.  Describe approaches you can take in your classroom to help your students to appreciate different opinions towards controversial science topics.

7. Identify two science topics or applications that have relevance to the local community.  Describe how these two topics would be incorporated into your curriculum.

5b.  Scoring Guide:  
Selected Response Exams

Test is self explanatory, application of specific questions to sub-scores are presented below.  Sub-scores utilize the following questions:

	Unifying Themes
	Assessment 8A
	questions 1-10

	Personal and Technological Applications
	Assessment 8B
	questions 5, 6, 7 and 10

	History and Cultural Development of Science
	Assessment 8B
	questions 8, 9, and 10

	Knowledge of Scientific Inquiry
	Assessment 8A

Assessment 8B
	question 1

questions 1, 2, 3, and 4

	Issues
	Assessment 8B
	questions 5-10

	Science in the Community
	Assessment 8B
	questions 6 and 7


	



Rubric for Assessment 8:  Contextual Science Essays

The minimum acceptable score is 2 on each part

	Name
	Certification
	Date
	Evaluator

	
	Not acceptable (1)
	Acceptable (2)
	Target (3)

	1.  Unifying Concepts

Systems Order Organization

Evidence Models Explanation

ConstancyChangeMeasurement

Evolution & Equilibrium

Form & Function
	Essay exhibits confusion or misunderstandings of the unifying concepts from the National Science Education Standards (NSES).
	Essay exhibits knowledge of the unifying concepts of the NSES, but, refer to fewer than 5 concepts and/or examples not well developed or incorrect
	Essay exhibits understanding the unifying concepts from the NSES; and describes a relevant example from their discipline 5 concept areas.

	2.  Technology & Science
	Essay exhibits misunderstandings of science, technology or the relationship between them.  Technology example selected is not well or accurately related to advances for discipline or society
	Essay demonstrates understanding of science and technology.  Technology example adequately describe advances to discipline or society
	Essay shows understanding of personal & technological applications of science in discipline.  Technology example accurately describes an advancement that benefited both discipline and society

	3.  History of Science


	Few of the selected scientists are fundamental or their contributions are not thoroughly described.  Essay exhibits weak understanding of the historical and cultural development of science and the evolution of knowledge in their discipline
	Some of the selected scientists are not fundamental.  Essay exhibits moderate understanding of the historical and cultural development of science and the evolution of knowledge in their discipline
	Identifies and describes the contributions of at least 5 scientists whose contributions to their discipline were fundamental.  Essay exhibits understanding of the historical and cultural development of science and the evolution of knowledge in their discipline

	4.  Philosophy of Science
	Essay fails to recognize a/the paradigm that currently defines their discipline, does not demonstrate understanding of the role of paradigms in the advancement of science.  Do not identify scientists who are fundamental in the history of their science discipline
	Essay recognizes a/the paradigm for their science, but does demonstrates incomplete understanding of the role of paradigms in the advancement of science, essay identifies most scientists who were fundamental to the history of their discipline, but misses some individuals
	Essay demonstrates understanding of the historical & cultural development of science and evolution of knowledge in discipline.  Identify fundamental paradigm for discipline and accurately describe persons associated with the advancement of their science discipline.  

	5.  Inquiry


	Essay exhibits misconceptions on the tenets of scientific investigations.
	Essay identifies the procedures that generally describe a scientific investigation, but is missing features or fails to recognize the creative nature of scientific investigations
	Essay demonstrates understanding of research, can successfully design, conduct, report and evaluate investigations in science.  Describes the tenets of scientific investigations and the creative nature of doing science

	6.  Issues


	Essay describes issues related to science and technology in their field but which might have little or marginal impact on students
	Essay describes three socially important issues related to science and technology in their field, as well as processes used to analyze and make decisions.  Does not suggest effective strategies to engage students, or strategies might be naive


	Essay describes three socially important issues in science and technology in field, & processes used make decisions.  Suggests effective strategies to engage students on these issues (risks, costs, & benefits, alternative solutions; values of the students).

	7.  Science in the Community
	Essays relate a science application/topic that has marginal relevance to the local community, do not identify involve stakeholders, or use community resources to promote the learning of science.  
	Essays relate 2 science applications/topics that are relevant to the local community, identify some stakeholders, and suggest few community resources to promote the learning of science.  Relation to curriculum is weakly developed.
	Essays relate 2 science applications/topics relevant to the local community, identify many stakeholders, & suggest variety of community resources to promote the learning of science.  Suggest appropriate curricular inclusions that will engage students


5c.  DATA 

	Data from Selected Response Exams

Summer & Fall 2007, N = 28

	
	Average 

(%)
	# Ind <70%
	% Ind >70%
	Questions 

	1. Unifying Themes 
	94
	0
	100
	U1 through U10

	2. Personal/Technological Applications of Science
	90
	3
	89
	S5, 6, 7, 10

	3. History/Cultural Development of Science
	83
	7
	75
	U2, 4, S1, 2, 3, 4

	4. Science Technology & Non-Science
	94
	1
	96
	S8, 9, 10

	5. Knowledge of scientific inquiry
	79
	6
	79
	U5 S1, 2, 3, 4,

	6. Issues in science & tech to make decisions
	92
	2
	93
	S5, 6, 7, 8, 9, 10

	7. Science in the community applications
	89
	3
	89
	S6, 7


	Data from Constructed Response Rubric

Fall 2007, N = 21

	
	Average Score

(2 = acceptable)
	# Candidates scoring less than 2
	% Candidates

Scoring 2 or greater
	% Candidates scoring less than 2

	1.  Unifying Concepts
	2.9
	1
	95
	5

	2.  Technology & Science
	2.7
	1
	95
	5

	3.  History of Science
	2.7
	1
	95
	5

	4.  Philosophy of Science
	2.7
	1
	95
	5

	5.  Inquiry
	2.5
	1
	95
	5

	6.  Issues
	2.7
	0
	100
	0

	7.  Science in the Community
	2.7
	0
	100
	0
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