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The Department of Mathematics and Science Education in the College of Education of

The University of Georgia offers a Graduate 7-12 Secondary Science Education Program leadins
to a Georgia Teacher Certificate for teaching science in Grades 7-12 in the fields of biology,
chemistry, earth science, and physics. Awarding of the Georgia Teacher Certificate is contingent
upon successfully completing Program required course work, field experiences, and receiving a
passing grade in a PRAXIS Il content specialization examination. The College of EducationOs
mission is to prepare exemplary, reflective professionals to serve a diverse global community; it
achieves that end through teaching, scholarship, outreach, and partnership at the local, national,
and international levels. Locally, the Science Education Program serves urban, suburban, and
rural schools in Georgia, however some of our students do their student teaching internship
through University study abroad programs to gain international experience.
1. Description of state and institutional policies and standard$equirements for Graduate
Admission to Teacher Education and the Secondary Science Education Program in the
Department of Mathematics and Science Education.

For admission to Teacher Education all students must have satisfactory clearance for a

criminal background check conducted by the Georgia State Bureau of Investigation, agree to

and sign a State Code of Ethics, and meet the Praxis | academic skills requirement test in

Reading, Mathematics, and Writing (qualifying scores on the SAT =1000, GRE =850, or

ACT =43 are exemption equivalents).

Students Holding a Baccalaureate Degree: For admission to teacher education all studen
holding a baccalaureate degree must submit official transcripts of all course work taken outside
the University of Georgia along with any internal transcripts, have an overall Grade Point
Average of 2.50 in all subjects areas, demonstrate proficiency in academic skills by an
acceptable score on the Graduate Record Examination (GRE =850) or Miller Analogies Test
(MAT=44), complete a Graduate School questionnaire, and submit 3 letters of reference. For
admission to a discipline area in the Science Education Program, students must have completec
an appropriate degree in a science.

2. Description of field experiences required in the program, including number of hours for
early field experiences and the number of hours/weeks for student teaching.

At the time of application to the Block program and in order to begin the formal
professional courses, a student must first submit a Statement of Completion of Pre-professional
Experience with Children documenting participation in at least two different experiences in
organized education settings with school age children with a combined duration of at least 25
hours. One of these experiences must have been within the past 5 years, and one must be
instructional. This documentation consists of a one page typed essay (not to exceed 250 words)
that answers the following questions: (a) what was the nature, approximate dates, duration,
location, and age of the students of each experience? (b) How did these experiences help you tc
learn about the teaching profession? (c) How did these experiences inspire you to choose the
teaching profession?

The Secondary Science ProgramOs Professional Education consists of two semesters (1!
weeks/semester) that integrate course work and teaching experiences. The Program has three
MasterOs degree models (Models 1, 2, and 3 described below) in place leading to certification
place (approved by the Georgia Professional Standards Commission). Each model is aligned
with requirements for the Georgia teaching certificate for secondary science education (Grades



7D12) and matched to the diverse needs of undergraduate, graduate, and Obusiness to teachin
graduateO students. Two models (Models 1 & 2) are situated at the UniversityOs Main Campus
and one model (Model 3) is used at the Gwinnett University Campus. All three models have
been a part of the ProgramOs research mission and the results of these studies have been
presented at local, national, and international meetings. The data and findings have also been
used to promote continuous review and changes in course goals, objectives, and assessments.

University of Georgia (UGA) Main Campus:

The Program requires that at least one teaching experience take place in a setting of
diverse learners and differs from that of the teacher candidate. The first semester, Block |
includes 3 courses, a Student Practicum (ESCI 3450 =3 hours with at least 8 weeks spent in
schools) which are intensive school-based experiences requiring students to teach in varied
cultural and regional settings under the guidance of a mentor teacher and university supervisor;
Science Curriculum (ESCI 4460/6450 =3 hours) which emphasizes curriculum models for
students in grades 7-12 in relation to goals for science education and classroom practice
including development, selection, and evaluation of curricular materials based on research in
learning; Methods of Science Teaching (ESCI 4460/6460 =3 hours) which emphasizes
instructional strategies and classroom assessment for students in grades 7-12 including classroc
management, lesson planning, and safety in the classroom.

In both Models 1 and 2, students attend the first day of school with their mentor teacher
even though it is prior to the beginning of the University semester because we feel that the first
day of school is crucial in setting classroom decorum.

Model 1: Model 1 (Block I) begins in the Fall Semester (15 weeks) and is a site-based
model during which the students spend 12 hours per week (3 days/week [MWF], 90 h/semester)
in the school. Three pre-service courses are integrated into the curriculum during which time
students spend the initial weeks observing, reflecting, and engaging in inquiry based
investigations into classroom teaching for 2 hours per session. Following observation, they then
join together in a classroom for discussions of the lessons, practice micro-peer teaching, and
have routine presentations by the science teachers of the school. Each teacher brings to the
classroom expertise on a topic of interest. During this time students have a homeroom teacher,
but routinely visit other classrooms to fully explore how teachers, students, subject matter, and
context all synergize as classroom learning environments. However, most of the semester is
spent doing teaching of lessons under the guidance of the mentor teacher and the university
course instructors/supervisors. At some point during the semester students also visit and observ
science teaching in a middle school to gain understanding of the role middle school has in
preparing students for high school.

Model 2: Model 2 (Block I) begins in the Spring Semester (15 weeks) and takes place
both on the main campus and in schools. Three pre-service courses are integrated into the
curriculum during which the first four weeks students teach in the elementary level grades to see
where formal science learning begins, judge numerous middle school science fair projects, and
give a formal workshop presentation at the Georgia Science Teacher Association conference.
During the 2° four weeks and"Sfour weeks students observe and teach in a middle/high school
rotation so that they may experience extensive teaching at both levels. During the final 3 weeks
the students return to campus for course work completion.

The ProgramOs second semester, Block Il includes 3 courses, a Science Education
School-Based Internship (ESCI 5460/7460 =11 hours) which is 11 weeks in a school doing full
time teaching (11 weeks, 8 hours/day, = 440 hours) teaching under the supervision of a



teacher/mentor and university supervisor; Reflection on Science Teaching (ESCI 5470/7470 =3
hours) which includes topics following student teach leading to the development of a reflective
practitioner, preparation for being a first year teacher, and professional portfolio development;
and Philosophy and Leadership in Science Classroom Practice (ESCI 5480/7480 =3 hours)
including historical, cultural, social, political, and professional influences related to science
classroom practice in grades 7 - 12.

Gwinnett University Campus (GUC):

Model 3: Model 3 (PACCYS) is a Fall-Spring two semester course sequence designed to
facilitate Obusiness to teachingO. Individuals holding a degree in a science field (students must
make up course deficits if the degree does not include requisite courses) may be hired by a
school in Georgia to teach for one year as an unqualified teacher provided they are enrolled in a
certificate program. Teachers are involved in classroom instruction during the day and course
work is done in the evenings at the Gwinnett University Center. Students entering this model,
who have not been hired by a school, spend 11 weeks each semester if two different schools
teaching in a course with a classroom mentor. This graduate course is being phased out as the
Gwinnett Center has just become an independent State University campus and is initiating an
undergraduate science education program.

All three models have been a part of the ProgramOs research mission and the results of
these studies have been presented at local, national, and international meetings. The data and
findings have also been used to promote continuous review and changes in course goals,
objectives, implementation, and assessments.

3. Description of the criteria for admission, retention, and exit from the program, including

required GPAs and minimum grade requirements for the SCIENCE content courses

accepted by the programRequirements for Admission to the Secondary Science Education

Program Professional Education Courses.
Concurrent or prior to admission into the Professional Education courses all Masters students
must complete a graduate course in Educational Psychology (EPSY), Special Needs (SPED)
a course in Educational Technology (ESCI 6480), obtain Tort Liability Coverage Insurance,
and submit the Statement of Completion of Pre-professional Experience with Children. If a
studentOs undergraduate area of specialization has not included content courses that are
needed in teaching secondary science, the student must make up the deficits either in non-
counting undergraduate courses or as graduate courses. For example, students majoring in
microbiology may not have completed a course in a natural history course. Such students are
required to fulfill this requirement.

For program admission, competency through previous course work is required in the
following science areas for each of the following majors:
Life Sciences (5 areas): Biochemistry/molecular biology, Genetics/Evolution, Natural
history/Ecology, Anatomy/physiology, and Cell biology/Developmental biology.
Earth Sciences (4 areas): Mineralogy/petrology, Paleontology/stratigraphy, Atmospheric/oceanic
science, and Astronomy.
Chemistry: (4 areas): Quantitative/qualitative, Physical chemistry, Biochemistry, and Organic
chemistry.
Physics (5 areas): Mechanics, Electricity and magnetism, Thermodynamics, Waves/optics, and
Modern physics.



For certification and completion of the masterOs program all students must obtain a OCO
better in all required SCIENCE content specialization courses in their area and pass both parts
(multiple choice and written components) of the PRAXIS Il content examination. Any course in
which the grade below OCO has been received must be repeated and any part of the PRAXIS I
examination that has been failed must be passed before a candidate can be recommended for tf
Georgia teacher certificate for secondary science teaching. In addition, in order to complete the
Program, all students must complete one year of teaching, and successfully meet the
requirements of a Reflective Portfolio Project based on NSTA Standards.

4. Description of the relationship of the program to the unitOs conceptual framework.
Our program goal is to prepare reflective teachers who are ready to work effectively in the

ever-increasing diverse classrooms in Georgia (we also share reciprocity with 42 other
states). Specifically, GeorgiaOs classrooms have increasing student diversity reflecting multi
cultural, -ethnic, and Blinguistic backgrounds. Our secondary science teacher education
program has five strands and six themes. These strands include (i) science teacher with an
understanding of the discipline of science and its nature, (ii) science teacher as
communicator, (iii) science teacher as multicultural educator, (iv) science teacher as ethical
decision maker, and (v) science teacher as a reflective practitioner in school based
experiences. The six themes are (i) learning, (ii) curriculum, (iii) planning, (iv) conducting
instruction, (v) evaluation, and (iv) ethics (moral philosophy), values, and beliefs. The
strands and themes are derived though a synthesis of the Benchmarks for Scientific Literacy
(Project 2061), the National Science Education Standards, and an iteration of the National

Science Teachers Association Standards previous to 2004.

In 2004, GeorgiaOs Department of Education adopted a new curriculum known as the
Georgia Performance Standards that are now being implemented in Fall 2005. The Standard
are based on the Benchmarks for Scientific Literacy: Project 2061 and the National Science

Education Standards. Our Program revised its curriculum to prepare our teachers for the new



standards. We evaluate our candidateOs performance and program effectiveness on a two-ti

system (Table 1).

Table 1. Evaluation System of Candidates Performance & Program Effectiveness

Tier 1: Candidate Performance Types of Assessment or Data Sources
Program * Admission and exit requirements
* Performance in all required professional
courses

* Development of Professional Portfolio
consistent with NSTA Standards
* Block I & Il Surveys

Field Experiences * Diversity placements
* University Supervisor Evaluation
Professional Development * Student Membership in NSTA, NARST,

ASTE, and/or GSTA
* Presentations in NSTA, NARST, ASTE,
and/or GSTA

External * Graduate Record Examination (GRE)
* Praxis Il (Content area)
* Mentor Teacher Evaluations (Practicum a

Internship
Tier 2: Program & Unit Evaluation Types of Assessment or Data Sources
Unit Diversity * Candidates Performance
* Student Course Evaluations
* Faculty

¢ Recruitment & Retention
* College of Education Exit Survey

Faculty * Characteristics
* Vita & On-going Professional
Development: Teaching, Research &

Service
* Student Evaluations
Candidate Performance in Field * Placements in diverse settings
Experiences * Field Experience Evaluations
UGA Graduates * Graduation Rates

* Praxis Il Results

* 1*Year Post-Graduate Program Survey
e 2"Year Post-Graduate Program Survey
* College of Education Exit Survey

5. Indication of the programOs unique set of assessments and their relationship of the
programQOs assessments to the unitOs assessment system.

The Science Education Program uses several internal and external assessments (Table .
to provide information on student and instructor/supervisor performance including the College of



EducationOs evaluations obtained at the completion of each course and a Teacher Candidate E:
Survey. During student teaching, various models of teaching are evaluated as the practicum and
interns implement them during their professional field experiences. Students maintain iterative
reflective field journals, develop comprehensive portfolios on curriculum and instruction units,
and participate in judging local science fairs, and present at the Georgia Science Teachers
Association annual conference and other professional meetings.

During and following the student internship in the ProgramOs capstone courses, Reflection
on Science Teaching (ESCI 5470/7470 =3 hours) and Philosophy and Leadership in Science
Classroom Practice (ESCI 5480/7480 =3 hours) the construction of a teaching/learning portfolio
is a major portion of the course work and professional development. The portfolio is a
OProfessional Reflective PortfolioO and designed to facilitate student reflection on the entire
student teaching experience (and incidentally begins in preparing one for a job search, and/or
National Board Certification). It is the beginning to introduce student awareness of what is
needed to document a master teacherOs knowledge, understandings, and applications of import
ideas related to science teaching and learning.

The framing document for the portfolio is the National Science Teachers Association's
Standards for Science Teacher Preparation approved by the Board of Directors of NSTA in
November 1998, but recently revised in 2003. Each student is responsible for gathering evidence
to be included in a teaching/learning portfolio. The evidence should reflect how their program
coursework and teaching internships / teaching experiences have enabled the student to achiev¢
the standards.

Portfolio Contents: The portfolio is to address five standards based on those in the NSTA
document, with three being mandatory and two others being selected by the student. The
mandatory standards are (a) content/nature of science (combination of NSTA standards 1 and 2
(b) curriculum (NSTA standard 6), and (c) Science in the Community [social context] (NSTA
standard 7). Three pieces of evidence for each of five standards must be represented in the
portfolio, in addition to a table of contents and a critical autobiography.

The following indicators are added to the Science in the Community [social context]
standard to make the multicultural nature of science teaching and learning explicit: The student
(i) designs and employs a range of learning activities that address the needs of culturally,
ethnically, and economically diverse learners, and (ii) demonstrates an understanding of student
with special needs and ways in which their special needs may be accommodated in the science-
learning environment. The details of the portfolio contents are specified in the rubric attached to
this description.

The following tables provide data of student performance in categories we do not include
as supporting evidence in Section Il of this document, because the categories are student option
for portfolio inclusion.

NSTA Standard 3: Inquiry - Reflective Professional Portfolio

Year Number of Students Score (out of 36) Overall %
Pass Fail Mean Range

2004 8 0 31 27 - 36 100 %

2003 2 0 33 27 - 36 100 %

NSTA Standard 5: General Skills in Teaching - Reflective Professional Portfolio

Year Number of Students Score (out of 36) Overall %
Pass Fail Mean Range

2004 7 0 34 27 - 36 100 %




| 2003 | 5 | 0 | 34 | 27-36 | 100% |
NSTA Standard 8: Assessment - Reflective Professional Portfolio

Year Number of Students Score (out of 36) Overall %
Pass Fail Mean Range

2004 6 0 31 24 - 36 89%

2003 8 0 33 31-36 93%

NSTA Standard 10: Professional Growth - Reflective Professional Portfolio

Year Number of Students Score (out of 36) Overall %
Pass Fail Mean Range

2004 8 0 31 24 - 36 100 %

2003 5 0 33 27 - 36 100 %

Recently, the Program has initiated technology-based professional reflection using a
dynamic Video Analysis Tool (VAT) as a part of OEvidence-Based Inquiry (EBI) and this is
described more fully in Section II.

Finally, the Program also conducts its own surveys of its practicum (first semester Block
) and intern (second semester Block Il) students and its first and second year post completion
graduates to obtain constant input into the programOs design, effectiveness, and suggestions fo
changes. College of Education surveys also provide data and information on Program
effectiveness and future direction.

SECTION I B ASSESSMENTS AND RELATED DATA
Type or When the Attachments
Form of Assessment Scoring Data
Name of Assessment Is Guides/Criteria
Assessment Administered Assessment Table
1 | Content Praxis Il in Prior to
Knowledge | Content Area | program X
b completion.
[Licensure
Tests]
2 | Nature of Professional | Prior to
Science Reflective program X X X
Portfolio completion.
3 | Inquiry Evidence Required for
DBased Inquiry completion of X X X
(EBI) with Block |
Video Analysis| (Student
Tool (VAT) Practicum) &
Block I
(Student
Internship).
4 | General Implementation Required for
Skills of of Student completion of X X X
Teaching Pacing Guide | Block I




(Student
Internship).
5 | Curriculum | Professional | Prior to
Reflective program X X X
Portfolio completion.
6 | Science in | Professional | Priorto
the Reflective program X X X
Community | Portfolio completion
7 | Assessment | Curriculum and Required for
Assessment | completion of X X X
Project Block |
(Student
Practicum).
8 | Professional | History of Required for
Growth Science & completion of X X X
Field Trip Philosophy &
Projectss Leadership
Course
SECTION i b STANDARDS ASSESSMENT CHART
NSTA STANDARD Pedagogical/ Effect APPLICABLE
Content Professional on ASSESSMENTS
Knowledge KSD Student FROM SECTION
Learning I
1. Content. Teachers of
science understand and u O O #1  #2 #3  #4

can articulate the

knowledge and practices
of contemporary science.
They can interrelate and
interpret important
concepts, ideas, and
applications in their fields
of licensure; and can

conduct scientific

investigations. To show
that they are prepared in
content, teachers of
science must demonstrate
that they (a) understand
and can successfully
convey to students the

major concepts,

principles, theories, laws,
and interrelationships of
their fields of licensure
and supporting fields as

#5 #6 #7 #8




recommended by the
National Science Teacher
Association; (b)
understand and can
successfully convey to
students the unifying
concepts of science
delineated by the Nationa
Science Education
Standards; (c) understang
and can successfully
convey to students
important personal and
technological applications
of science in their fields of
licensure; (d) understand
research and can
successfully design,
conduct, report and (e)
evaluate investigations in
science; and understand
and can successfully use
mathematics to process
and report data, and solve
problems, in their field(s)
of licensure.

2. Nature of Science.
Teachers of science
engage students
effectively in studies of
the history, philosophy,
and practice of science.
They enable students to
distinguish science from
nonscience, understand
the evolution and practice
of science as a human
endeavor, and critically
analyze assertions made
the name of science. To
show they are prepared tg
teach the nature of
science, teachers of
science must demonstrate
that they (a) understand
the historical and cultural
development of science
and the evolution of
knowledge in their

discipline; (b) understand

#1

#5

#2

#6

#3

#7

#4

#8




the philosophical tenets,
assumptions, goals, and
values that distinguish
science from technology
and from other ways of
knowing the world; and
(c) engage students
successfully in studies of
the nature of science
including, when possible,
the critical analysis of
false or doubtful
assertions made in the
name of science.

3. Inquiry. Teachers of
science engage studen
both in studies of
various methods of
scientific inquiry and in
active learning through
scientific inquiry. They
encourage students,
individually and
collaboratively, to
observe, ask questions
design inquiries, and
collect and interpret
data in order to develog
concepts and
relationships from
empirical experiences.
To show that they are
prepared to teach
through inquiry,
teachers of science mu
demonstrate that they
(a) understand the
processes, tenets, and
assumptions of multiple
methods of inquiry
leading to scientific
knowledge; and (b)
engage students
successfully in
developmentally
appropriate inquiries

that require them to

#1

#5

#2

#6

#3

#7

#4

#8




develop concepts and
relationships from their
observations, data, and
inferences in a scientifi
manner.

4. Issues.Teachers of
science recognize that
informed citizens must be
prepared to make
decisions and take action
on contemporary science-
and technology-related
issues of interest to the
general society. They
require students to
conduct inquiries into the
factual basis of such
issues and to assess
possible actions and
outcomes based upon the
goals and values. To shoy
that they are prepared to
engage students in studie
of issues related to
science, teachers of
science must demonstrate
that they (a) understand
socially important issues
related to science and
technology in their field of
licensure, as well as
processes used to analyz
and make decisions on
such issues; and (b)
engage students
successfully in the
analysis of problems,
including considerations
of risks, costs, and
benefits of alternative
solutions; relating these t(
the knowledge, goals and
values of the students.

#1

#5

#2

#6

#3

#7

#4

#8

5. General Skills of
Teaching. Teachers of
science create a
community of diverse
learners who construct
meaning from their

science experiences and

#1

#5

#2

#6

#3

#7

#4

#8




possess a disposition for
further exploration and
learning. They use, and
can justify, a variety of
classroom arrangements,
groupings, actions,
strategies, and
methodologies. To show
that they are prepared to
create a community of
diverse learners, teachers
of science must
demonstrate that they (a)
vary their teaching
actions, strategies, and
methods to promote the
development of multiple
student skills and levels o
understanding; (b)
successfully promote the
learning of science by
students with different
abilities, needs, interests,
and backgrounds; (c)
successfully organize and
engage students in
collaborative learning
using different student
group learning strategies;
(d) successfully use
technological tools,
including but not limited
to computer technology,
to access resources,
collect and process data,
and facilitate the learning
of science; (e) understang
and build effectively upon
the prior beliefs,
knowledge, experiences,
and interests of students;
and (f) create and
maintain a
psychologically and
socially safe and
supportive learning
environment.

6. Curriculum. Teachers
of science plan and
implement an active,

#1

#2

#3

#4




coherent, and effective
curriculum that is
consistent with the goals
and recommendations of
the National Science
Education Standards.
They begin with the end
in mind and effectively
incorporate contemporary
practices and resources
into their planning and
teaching. To show that
they are prepared to plan
and implement an
effective science
curriculum, teachers of
science must demonstrate
that they (a) understand
the curricular
recommendations of the
National Science
Education Standards, and
can identify, access,
and/or create resources
and activities for science
education that are
consistent with the
standards; and (b) plan
and implement internally
consistent units of study
that address the diverse
goals of the National
Science Education
Standards and the needs
and abilities of students.

#5

#6

#7

#8

7. Science in the
Community. Teachers of
science relate their
discipline to their local
and regional communities
involving stakeholders
and using the individual,
institutional, and natural
resources of the
community in their
teaching. They actively
engage students in
science-related studies or|
activities related to locally

important issues. To

#1

#5

#2

#6

#3

#7

#4

#8




show that they are
prepared to relate science
to the community,
teachers of science must
demonstrate that they (a)
identify ways to relate
science to the community
involve stakeholders, and
use community resources
to promote the learning of]
science; and (b) involve
students successfully in
activities that relate
science to resources and
stakeholders in the
community or to the
resolution of issues
important to the
community.

8. AssessmentTeachers
of science construct and
use effective assessment
strategies to determine th
backgrounds and
achievements of learners
and facilitate their
intellectual, social, and
personal development.
They assess students fair
and equitably, and requirg
that students engage in
ongoing self-assessment.
To show that they are
prepared to use
assessment effectively,
teachers of science must
demonstrate that they (a)
use multiple assessment
tools and strategies to
achieve important goals
for instruction that are
aligned with methods of
instruction and the needs
of students; (b) use the
results of multiple
assessments to guide ang
modify instruction, the
classroom environment, 0
the assessment process;

and (c) use the results of

#1

#5

#2

#6

#3

#7

#4

#8




assessments as vehicles
for students to analyze
their own learning,
engaging students in
reflective self-analysis of
their own work.

9. Safety and Welfare.
Teachers of science
organize safe and effectiv
learning environments tha
promote the success of
students and the welfare
of all living things. They
require and promote
knowledge and respect fo
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 demonstratg
that they (a) 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; (b)
know and practice safe
and proper techniques for
the preparation, storage,
dispensing, supervision,
and disposal of all
materials used in science
instruction; (c) know and
follow emergency
procedures, maintain
safety equipment, and
ensure safety procedures
appropriate for the
activities and the abilities
of students; and (d) 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

#1

#5

#2

#6

#3

#7

#4

#8




collection, keeping, and

use.
10. Professional

Growth. Teachers of O u u #1 #2 #3 #3
science strive

continuously to grow and #5 #6 #7 #8

change, personally and
professionally, to meet the
diverse needs of their
students, school,
community, and
profession. They have a
desire and disposition for
growth and betterment.
To show their disposition
for growth, teachers of
science must demonstratg
that they (a) engage
actively and continuously
in opportunities for
professional learning and
leadership that reach
beyond minimum job
requirements; (b) reflect
constantly upon their
teaching and identify
ways and means through
which they may grow
professionally; (c) use
information from students
supervisors, colleagues
and others to improve
their teaching and
facilitate their professiona
growth; and (e) interact
effectively with
colleagues, parents, and
students; mentor new
colleagues; and foster
positive relationships with
the community.

SECTION IV B EVIDENCE FOR MEETING THE STANDARDS

#1 (Required) CONTENT KNOWLEDGE: NSTA Standard 1. Content. Praxis Il
examination in content area. Data from licensure tests of content knowledge in science
education.An assessment to demonstrate attainment of content knowledge. (Standard 1a).

Teachers of science understand and can articulate the knowledge and practices of
contemporary science. They can interrelate and interpret important concepts, ideas, and



applications in their fields of licensure; and can conduct scientific investigations. To show
that they are prepared in content, teachers of science must demonstrate that they understanc
and can successfully convey to students the major concepts, principles, theories, laws, and
interrelationships of their fields of licensure and supporting fields as recommended by the
National Science Teachers Association (NSTA Standard 1.

Students in the Science Education Program routinely do well in the PRAXIS Il
examination in their content area, and some excel. We maintain a near 100% success rate in
passing the examinations. One reagaagna cum laudandergraduate (dual major:

Biology/Science Education) received a national Recognition of Excellence for the PRAXIS Il
Biology Content knowledge section for being in the top 15% of test takers past and present.
Other students in our program also graduate with honors and are members of honor societies.

We advise students to take the PRAXIS Il examinations during the semester of their
student internship when their course work has been completed and they have had experience in
teaching. This is because one of the Content Essay examination questions usually requests the
candidate to Odesign an experiment for student to explore and learn EO requiring pedagogical
content knowledge. From Attachment A the following data is provided.

Program: Science Educatioh

# of Candidates # of High

Academic Level/Track Enrolled in the Program Median
Year Program Completers Low

Ave. Range
2004-2005 M.ED. NRD NRD NRD
2003-2004 M.ED. 16 16 198
167
141
154-186

2002-2003 Biology B Content 26 26 190
135
155
149-
Biology b Essay 25 25 NRD
General Science - Content 15 15 NRD
General Science b Essay 15 15 NRD

'Represents data from UGA and GUC
2PRAXIS Il B No Report Data.
*PRAXIS Il B Overall pass rate = 100%.

“PRAXIS Il b Data presented for subject area, graduates and undergraduates not distinguished,

overall pass rate = 100%.

The Biology Content examination includes categories consistent with our program
requirements: I. basic principles of science, Il. molecular and cellular biology, Ill. classical
genetics and evolution, IV. diversity of life, plants, and animals, V. ecology, arsgighce,

technology, and society. Similarly, the Biology Essay examination includes categories with 3




guestions for which our candidates have required courses one each in cellular and molecular
biology, genetics and evolution, and organismal biology and ecology.

The number of students specializing in chemistry, earth science, and physics have been
too few to obtain Praxis data and has not been included in reports (NDR).



#2 (Required) CONTENT KNOWLEDGE: NSTA Standard 2. Nature of Science.

Professional Reflective MasterOs Portfolid\n assessment of the conceptual content

knowledge of science. An assessment that demonstrates that candidates are well prepared in th
breadth of knowledge needed to teach in their fields of licensure including science in related
fields. Teachers of science create a community of diverse learners who construct meaning from
their science experiences and possess a disposition for further exploration and learning. They
use, and can justify, a variety of classroom arrangements, groupings, actions, strategies, and
methodologies. To show that they are prepared to create a community of diverse learners,
teachers of science must demonstrate that they (a) vary their teaching actions, strategies and
methods to promote the development of multiple student skills and levels of understanding; (b)
successfully promote the learning of science by students with different abilities, needs, interest,
and backgrounds; (successfully organize and engage students in collaborative learning using
different student group learning strategies; (c) successfully organize and engage students in
collaborative learning using different student group learning strategies; (d) successfully use
technological tools, including but not limited to computer technology, to access resources,
collect and process data, and facilitate the learning of science; (e) understand and build
effectively upon the prior beliefs, knowledge, experiences, and interest of students; and (f) create
and maintain a psychologically and socially safe and supportive learning environment.

Two capstone courses in our Block Il, Reflection on Science Teaching (ESCI 5470/7470)
and Philosophy and Leadership in Classroom Practice: Historical, cultural, social, political, and
professional influences that impact classroom practice in science (ESCI 5430cA&(y the
development of the beginning portfolio to demonstrate that our candidates are well prepared in
the breadth of knowledge needed to teach in their fields of licensure including science in related
fields. The course philosophies are that Oan empowered teacher is a reflective decision maker
who finds joy in learning and in investigating the teaching/learning process--one who views
learning as construction and teaching as a facilitating process to enhance and enrich
developmentO (Fosnot, 1989, p. xi).

In essence, they engage in a process of learning from their experiences--constructing and
reconstructing teaching practices as they advance from intellectualizing an issue to taking action
to improve and refine their teaching. The role of the portfolio is to facilitate their reflection on
their entire student teaching experience (and incidentally begin preparing them for their job
search, an M.Ed., and/or National Board Certification); They construct a professional reflective
portfolio during the post-student teaching component of this course. Specifically, the portfolio
includes (a) a philosophy statement addressing personal ideas about how learning occurs, the rc
of the teacher of in learning science, their main goals for teaching, and the methods and
strategies they intend to use, (b) they include their own professional goals for growth, (c) the
include and discuss artifacts that reflect their preparation and experiences in their own
professional development, (d) they provide one artifact each that reflects five standards found in
the National Science Education Standards, and are also (e) graded on the organization,
appearance, writing, and style of presentation.

An exit requirement of our Masters program requires that each student is responsible for

gathering evidence to be included in a teaching/learning portfolio. The evidence should

reflect how the masterOs program coursework and school teaching experiences have enable



the student to achieve national and state standards. The guiding framework for the portfolio
is the NSTA Standards. A special portfolio section of the course Applied Project in Science
Education (ESCI 7650) is offered in spring semester and summer session of each year to
stimulate reflection about the standards and guide the development of the teaching/learning
portfolio. It is recommended that students take this course after some teaching experience he
been gained, but relatively early in the program of study, so that they may gather and format
evidence continuously throughout the program, rather than only in retrospect at the end. The
portfolio is intended to document a master teacherOs knowledge, understandings, and

applications of important ideas related to science teaching and learning.

The portfolio addresses five standards based on those in the NSTA document, with three
being mandatory and two others being selected by the student. The mandatory standards ar
(a) content/nature of science (combination of NSTA standards 1 and 2), (b) curriculum
(NSTA standard 6), and (c) social context (NSTA standard 7). Three pieces of evidence for
each of five standards must be represented in the portfolio, in addition to a table of contents
and a critical autobiography Specifically, Standards 1 (Content) and 2 (Nature of Science)
require teachers of science engage students effectively in studies of the history, philosophy,
and practice of science. They enable students to distinguish science from non-science,
understand the evolution and practice of science as a human endeavor, and critically analyze
assertions made in the name of science. To show they are prepared to teach the nature of
science, teachers of science must demonstrate that they; (a) understand the historical and
cultural development of science and the evolution of knowledge in their disciplines; (b)
understand the philosophical tenets, assumptions, goals, and values that distinguish science

from technology and other ways of knowing the world.



Two members of the Science Education Department faculty, or doctoral graduate assistants,
using the analytical scoring guideline displayed on the attached pages, score each portfolio.
At least one of the scorers is a member of the faculty. A third faculty member will become
involved in the scoring process when the initial scoring results in a mixed decision (i.e., one
passing and one failing vote). The maximum possible score for the portfolio is 204 points.
Evidence related to each of five standards may receive up to 36 points, for a total of 180
points for the five standards. The minimum passing score for each of the five sections is 24
points. Additionally, up to 24 points may be awarded for other aspects of the portfolio (table
of contents, critical autobiography, variety of evidence, and overall portfolio presentation).
The minimum overall passing score for the portfolio overall is 153, including a passing score
for all five standards. A student who fails to achieve the minimum overall passing score or a
passing score on one or more of the five standards may resubmit the portfolio on the next
scheduled submission date. In the event of failure for a particular section(s) only the
section(s) of the portfolio that correspond to the standard(s) that received the failing score

will be re-scored.

The goal of reflection and portfolid®lps beginning teachers untangle the web of deeply
entrenched personal theories about teaching and learning. Students are challenged to
purposefully and critically examine their beliefs and knowledge about teaching science. The
view is not to see teaching as a predetermined set of rules or Obag of tricksO to apply to any giv
classroom situation, but as a practice grounded in a system of values, theories, and beliefs. The
notion of reflection involves thinking and acting on those aspects of teaching that frustrate,
confuse, and perplex. As a reflective teacher, one will: (i) recall and describe specific

experiences in their teaching, while identifying and framing issues of classroom practice.

(i) respond to issues by recognizing both the similarities to other situations and the uniqueness of their particular situation. Their awareness will
hopefully lead them, as a beginning teacher, to realize the broader principles and theories that inform oneOs teaching, (iii) experiment with
solutions to problems of practice and examine the consequences and implications of various solutions.

#3 (Required) PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE, SKILLS, AND
DISPOSTIONS: NSTA Standard 3. Inquiry. Evidence-Based Inquiry (EBI) with Video

Analysis Tool (VAT). An assessment that demonstrates candidatplaarand assess

instruction consistent with goals of the National Science Education Standards. (Standards 3a an
3b)




Inquiry requires that teachers of science engage students both in studies of various
methods of scientific inquiry and in active learning through scientific inquiry. They encourage
students, individually and collaboratively, to observe, ask questions, design inquiries, and collect
and interpret data in order to develop concepts and relationships from empirical experiences. To
show that they are prepared to teach through inquiry, teacher of science must demonstrate that
they; (a) understand the processes, tenets, and assumptions of multiple methods of inquiry
leading to scientific knowledge; (b) engage students successfully in developmentally appropriate
inquiries that require them to develop concepts and relationships from their observations, data,
and inferences in a scientific manner. OWhen teachers have the time and opportunity to describ
their own views about learning and teaching, to conduct research on their own teaching, and to
compare, contrast, and revise their views, they come to understand the nature of exemplary
science teaching.O (National Science Education Standards, National Research Council, 1996, p

67).

Points of impact vary according to the focus of EBI, and the corresponding roles and responsibilities of those involved.! Through
Evidence-Based Inquiry, students can view practices as they happened during a teaching, mentoring, or a learning event. Using the Video
Analysis Tool (VAT) each event can be OchunkedO into smaller clips, and aligned with specific frameworks (e.g., the NSTA Standards) through
the use of a coding tool. Teachers can also share the videos for collaborative reflection with colleagues, mentors, and other people in an effort to
support continuous professional development. The analysis of classroom practice allows students to investigate their understanding,
implementation, and assessment of NSTA Standards. And, although the goal of this piece of our program is to focus on inquiry (Standard 3) in
planning and assessment of lessons and are applicable to their general skills in teaching (Standard 5), students need to address content (Standar
1), nature of science (Standard 2), issues (Standard 4), science in the community (Standard 7), and safety and welfare (Standard 9). And, in the
process of inquiry they are developing insight into the relationships of curriculum (Standard 6), assessment (Standard 8), and their own
professional development (Standard 10).

For teacher educators or teacher mentors, the point of impact defines the particular contexts where student teacher practices can be observe
with reference to desired or expected pedagogical referents. By defining a point of impact, we establish parameters for inquiring about
practices during a very specific place and time.! The importance of point of impact is often difficult for preparing teachers to grasp.!

Preparing teachers often have a very broad conceptual understanding of practices and student learning, but little experience from which to
examine or understand their meaning. Further, they do not readily view their specific practices as evidence of particular pedagogical values
or techniques, nor do they tie such practices to particular student outcomes.! They need assistance focusing on not only how to improve, but
also on how to identify specific practices deemed consistent with teaching standards, motivation, or student achievement.! During induction,
teachers begin to refine their focus because they are increasingly aware of the nuances of specific instructional strategies and how students
construct knowledge.

Currently, our students are working with a beta version of the EBI Tool; therefore, not all
of the functions on the website are operational. Students digitally video tape their lessons and
then create video clips to OchunkO your video data into smaller, more meaningful and managea
events called clips. Here they are able to take hours of video and break it down into multiple
small clips targeted for collaborative reflection or for their own review purposes. Their reviews
may be parsed into segments focused on a particular NSTA Standard or process of learning.

For example, from our Reflection on Science Teaching course (ESCI 5470/7470) the

following Video Reflection was considered:

At the beginning of the semester, you constructed a narrative in which you addressed
several questions about your beliefs and vision of science teaching and learning.! Before
beginning this assignment:

Then, use the EBI to address the following questions.! Feel free to use a conversatiopal ton:
or write as if writing in a journal. Your narrative should represent your personal views, in yjour
own words.




Confirming Evidence

Create at least one clip of evidence of your teaching that you_think resonates with or illust
your current beliefs about:

1. how students learn science; or

2. the roles of students in the science classroom; or the roles of the teacher in the science

classroom.

Choose one of these three and explain why you think your episodes resonate with or illus
your current beliefs.

Choose at least one indicator that you believe aligns your practice with the science teachi
benchmarks.! Explain how your clip illustrates the indicator(s).

rates

1Y
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Discrepant Evidence

Create at least one clip of evidence of your teaching that you_think contradicts your currer
beliefs about:

1. how students learn science; or

2. the roles of students in the science classroom; or

3. the roles of the teacher in the science classroom.

Choose one of these three and explain why you think your episodes contradict your curre
beliefs.

What are some reasonable ways (considering the context in which you are currently teact
that you can change your actions to be more resonant with your beliefs?! What kinds of th

It

ning)
ings

can you do now, and what kinds of things will you do once you have your own classroom’

This is a new assessment and we have limited data collection.



#4 (Required). PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE, SKILLS, AND
DISPOSTIONS: NSTA Standard 5. General Skills of Teaching: Implementation of Student
Pacing Guide An assessment that demonstrates positive candidate effects on student learning:
of some major concepts, principles, theories, laws; unifying concepts of science; the nature of
science; the practice of inquiry (including student engagement in inquiry); analysis of issues
related to science and technology and the impact of science on themselves and their community
Teachers of science create a community of diverse learners who construct meaning from their
science experiences and possess a disposition for further exploration and learning. They use, al
can justify, a variety of classroom arrangements, groupings, actions, strategies, and
methodologies. To show that they are prepared to create a community of diverse learners,
teachers of science must demonstrate that they (a) vary their teaching actions, strategies, and
methods to promote the development of multiple student skills and levels of understanding; (b)
successfully promote the learning of science by students with different abilities, needs, interests,
and backgrounds; (c) successfully organize and engage students in collaborative learning using
different student group learning strategies; (d) successfully use technological tools, including but
not limited to computer technology, to access resources, collect and process data, and facilitate
the learning of science; (e) understand and build effectively upon the prior beliefs, knowledge,
experiences, and interests of students; and (f) create and maintain a psychologically and socially
safe and supportive learning environment. (Standards 5a, 5b, 5c, 5d, 5e, 5f).

In our student internship in schools, students spend eleven weeks or at least 440 hours with students. The expectations and course
assignments focus on activities that are intended to help the student teacher develop competence and confidence as a teacher of middle and
secondary students in science. Student teachers are evaluated on a regular basis throughout the semester. As a rule of thumb, supervisors from
the university visit at least 4 times, but more visits may be made as special needs are realized. Student teachers are evaluated using one or more
teacher performance strategies by the mentor teacher and university supervisor. Some of these provide the evaluator with a checklist of specific
behaviors to look for and some will not. Students are to ask questions about items on any instruments used to evaluate teaching performance if
the meaning is unclear.

Performance data gathered by the student teacher, mentor teacher, and university
supervisor are used to inform the student teacher and assist him/her to develop professionally. |
is hoped that the mentor teacher, university supervisor, and student teacher will act as a team to
provide the best possible learning experience for the secondary or middle grades students.

The student teacher is evaluated on the skills that are demonstrated during planning, teaching ai
in the conduct of other tasks during the school day. It is expected that the student teacher will
make serious attempts to deal with problems and issues that he/she encounters during the schoi
experience. The grade in our Student Internship (ESCI 5460/7460) is not assigned just for
effective instruction. All activities related to the field experience will have an effect on a
satisfactory grade in student teaching. The grade received for the student teaching internship is
either S (satisfactory) or U (unsatisfactory).

Factors considered in evaluation are described in the Student Teaching Pacing Guide and
generally focus on: 1. skill development and professional growth - these characteristics should b
evident in planning, teaching, assessments, analysis of individual teaching episodes, and semin:
participation; 2. observations and reports by the mentor teacher; 3. observations and reports by
the university supervisor; 4. punctuality and acceptance of responsibilities in student teaching
and in completion of assignments.

It is intended that written and oral feedback will be provided to the student teacher
throughout the student teaching period. Shortly after mid-term, a formative assessment which
outlines the student teacher's progress should be provided to the student teacher. Ideally, the
assessment report is a joint product of the mentor teacher and university supervisor. The report
is intended to communicate to the student his/her accomplishments and areas of needed



improvement at that point of the student teaching experience. This report may project a grade.
is hoped that the student teacher will discuss matters of growth, development, and evaluation
with the university supervisor and mentor teacher at any time considered appropriate. In
summary, the university supervisor and the mentor teacher determine student teaching evaluatic
jointly. The final evaluation is based upon the quality of teaching skills exhibited and developed
during the student teaching experience.

Expectations for Passing the School-Based Internship:
Professionalism (i) Demonstrates the ability to handle problems and tensions calmly and
effectively, and to relate to peers, parents, instructors and supervisors with integrity. (ii) Is
present at school during the full contract day. (iif) Consistently wears appropriate dress (follows
school policy). (iv) Uses good judgment when interacting with students (avoids being sarcastic,
sexist, racist, or engaging in inappropriate physical or social contact). (Standard 10)
Content: (i) Demonstrates strong and significant understanding of major concepts in the
teaching area(s). (i) Demonstrates an understanding of the nature of science (i.e., science is a
way of knowing, science is tentative, science knowledge changes over time, science knowledge
is linked to the culture in which it was created). (Standard 1).
Planning: (i) Develops sufficiently detailed daily and long-range plans with clear goals,
methods, materials and assessments. (ii) Uses classroom dialog and student outcomes to make
adjustment to instruction. (iii) Demonstrates willingness and the ability to learn new content. (iv)
Uses materials from a variety of sources in planning, including the local community, the World
Wide Web, textbooks, journals, etc. (Standard 5)
Instruction: (i) Uses a variety of instructional strategies, such as inquiry, laboratory, computer-
based laboratory, demonstration, discussion. (iii) Demonstrates the ability to effectively engage
students of all cultural backgrounds in learning science, both individually and in group work. (iv)
Demonstrates the ability to effectively engage students in learning science that relates science tc
the personal lives and interests of students, to potential careers and knowledge of other subjects
(iv) Uses questions to encourage inquiry and probe for divergent student respionses.
Demonstrates the ability to effectively engage students in learning about the nature of science
(i.e., science is tentative, science knowledge changes over time, science knowledge is linked to
the culture in which it was created). (Standard 4 and 7)
Assessment(i) Demonstrates consistency relating objectives, instruction and assessment. (ii)
Uses consistent and fair grading practices (knows uses of keys, rubrics, appropriate criteria, etc.
(iif) Uses a variety of assessment techniques. (iv) Demonstrates accurate record keeping and
student feedback practices. (Standard 8)

Classroom Environment and Management(i) Identifies and promotes an exciting and stimulating science learning environment. (ii) Follows
procedures for safe and humane handling of animals and the safe handling, labeling and storage of chemicals, electrical equipment, and knows
actions to take to prevent or report an emergency. (iv) Monitors student behavior while conducting instruction. (v) Effectively manages
instruction with a variety of student groupings (whole class, small group, etc.) (vi) Is aware of and addresses studentsO different needs and
abilities. (vii) Knows and implements school, district and classroom discipline policies. (Stand.9)



#5 (Required) PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE, SKILLS, AND
DISPOSTIONS: NSTA Standard 6. Curriculum. Professional Reflective Portfolio.
(Standards 6a, 6b)

Teachers of science plan and implement an active, coherent, and effective curriculum tha
is consistent with the goals and recommendations of the National Science Education Standards.
They begin with the end in mind and effectively incorporate contemporary practices and
resources into their planning and teaching. To show that they are prepared to plan and implemet
an effective science curriculum, teachers of science must demonstrate that they (a) understand
the curricular recommendations of the National Science Education Standards, and can identify,
access, and/or create resources and activities for science education that are consistent with the
standards; and (b) plan and implement internally consistent units of study that address the divers
goals of the National Science Education Standards and the needs and abilities of students.

Two capstone courses in our Block Il, Reflection on Science Teaching (ESCI 5470/7470)
and Philosophy and Leadership in Classroom Practice: Historical, cultural, social, political, and
professional influences that impact classroom practice in science (ESCI 5430cA&(y the
development of the beginning portfolio to demonstrate that our candidates are well prepared in
the breadth of knowledge needed to teach in their fields of licensure including science in related
fields. The course philosophies are that Oan empowered teacher is a reflective decision maker
who finds joy in learning and in investigating the teaching/learning process--one who views
learning as construction and teaching as a facilitating process to enhance and enrich
developmentO (Fosnot, 1989, p. xi).

In essence, they engage in a process of learning from their experiences--constructing and
reconstructing teaching practices as they advance from intellectualizing an issue to taking action
to improve and refine their teaching. The role of the portfolio is to facilitate their reflection on
their entire student teaching experience (and incidentally begin preparing them for their job
search, an M.Ed., and/or National Board Certification), They construct a professional reflective
portfolio during the post-student teaching component of this course. Specifically, the portfolio
includes (a) a philosophy statement addressing personal ideas about how learning occurs, the rc
of the teacher of in learning science, their main goals for teaching, and the methods and
strategies they intend to use, (b) they include their own professional goals for growth, (c) the
include and discuss artifacts that reflect their preparation and experiences in their own
professional development, (d) they provide one artifact each that reflects five standards found in
the National Science Education Standards, and are also (e) graded on the organization,
appearance, writing, and style of presentation.

An exit requirement of our Masters program requires that each student is responsible for

gathering evidence to be included in a teaching/learning portfolio. The evidence should
reflect how the masterOs program coursework and school teaching experiences have enable
the student to achieve national and state standards. The guiding framework for the portfolio
is the NSTA Standards. A special portfolio section of the course Applied Project in Science

Education (ESCI 7650) is offered in spring semester and summer session of each year to



stimulate reflection about the standards and guide the development of the teaching/learning
portfolio. It is recommended that students take this course after some teaching experience he
been gained, but relatively early in the program of study, so that they may gather and format
evidence continuously throughout the program, rather than only in retrospect at the end. The
portfolio is intended to document a master teacherOs knowledge, understandings, and
applications of important ideas related to science teaching and learning. The portfolio
addresses five standards based on those in the NSTA document, with three being mandatory
and two others being selected by the student. The mandatory standards are (a) content/natu
of science (combination of NSTA standards 1 and 2), (b) curriculum (NSTA standard 6), and
(c) social context (NSTA standard 7). Three pieces of evidence for each of five standards
must be represented in the portfolio, in addition to a table of contents and a critical
autobiography Specifically, Standards 1 (Content) and 2 (Nature of Science) require teachers
of science engage students effectively in studies of the history, philosophy, and practice of
science. They enable students to distinguish science from non-science, understand the
evolution and practice of science as a human endeavor, and critically analyze assertions mac
in the name of science. To show they are prepared to teach the nature of science, teachers c
science must demonstrate that they; (a) understand the historical and cultural development o
science and the evolution of knowledge in their disciplinesirfderstand the philosophical
tenets, assumptions, goals, and values that distinguish science from technology and other

ways of knowing the world.

Two members of the Science Education Department faculty, or doctoral graduate assistants,
using the analytical scoring guideline displayed on the attached pages, score each portfolio.

At least one of the scorers is a member of the faculty. A third faculty member will become



involved in the scoring process when the initial scoring results in a mixed decision (i.e., one
passing and one failing vote). The maximum possible score for the portfolio is 204 points.
Evidence related to each of five standards may receive up to 36 points, for a total of 180
points for the five standards. The minimum passing score for each of the five sections is 24
points. Additionally, up to 24 points may be awarded for other aspects of the portfolio (table
of contents, critical autobiography, variety of evidence, and overall portfolio presentation).
The minimum overall passing score for the portfolio overall is 153, including a passing score
for all five standards. A student who fails to achieve the minimum overall passing score or a
passing score on one or more of the five standards may resubmit the portfolio on the next
scheduled submission date. In the event of failure for a particular section(s) only the
section(s) of the portfolio that correspond to the standard(s) that received the failing score

will be re-scored.

The goal of reflection and portfolios helps beginning teachers untangle the web of deeply
entrenched personal theories about teaching and learning. Students are challenged to
purposefully and critically examine their beliefs and knowledge about teaching science. The
view is not to see teaching as a predetermined set of rules or Obag of tricksO to apply to any giv
classroom situation, but as a practice grounded in a system of values, theories, and beliefs. The
notion of reflection involves thinking and acting on those aspects of teaching that frustrate
confuse, and perplex. As a reflective teacher, one will: (i) recall and describe specific
experiences in their teaching, while identifying and framing issues of classroom practice. (ii)
respond to issues by recognizing both the similarities to other situations and the uniqueness of
their particular situation. Their awareness will hopefully lead them, as a beginning teacher, to
realize the broader principles and theories that inform oneOs teaching, (iii) experiment with
solutions to problems of practice and examine the consequences and implications of various
solutions.



#6 (Required). PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE, SKILLS, AND DISPOSTIONS: NSTA Standard 7. Science in

the Community. Professional Reflective Portfolidn assessment that demonstrates that candidates leave our program as teachers of science

who relate their discipline to their local and regional communities, involving stakeholders and using the individual, institutional, and natural
resources of the community in their teaching. They actively engage students in science-related studies or activities related to locally important
issues. To show that they are prepared to relate science to the community, teachers of science must demonstrate that they (a) identify ways to
relate science to the community, involve stakeholders, and use community resources to promote the learning of science; and (b) involve students
successfully in activities that relate science to resources and stakeholders in the community or to the resolution of issues important to the
community. Standards 7a, 7b)

Two capstone courses in our Block Il, Reflection on Science Teaching (ESCI 5470/7470)
and Philosophy and Leadership in Classroom Practice: Historical, cultural, social, political, and
professional influences that impact classroom practice in science (ESCI 5430cA&(y the
development of the beginning portfolio to demonstrate that our candidates are well prepared in
the breadth of knowledge needed to teach in their fields of licensure including science in related
fields. The course philosophies are that Oan empowered teacher is a reflective decision maker
who finds joy in learning and in investigating the teaching/learning process--one who views
learning as construction and teaching as a facilitating process to enhance and enrich
developmentO (Fosnot, 1989, p. xi).

In essence, they engage in a process of learning from their experiences--constructing and
reconstructing teaching practices as they advance from intellectualizing an issue to taking action
to improve and refine their teaching. The role of the portfolio is to facilitate their reflection on
their entire student teaching experience (and incidentally begin preparing them for their job
search, an M.Ed., and/or National Board Certification), They construct a professional reflective
portfolio during the post-student teaching component of this course. Specifically, the portfolio
includes (a) a philosophy statement addressing personal ideas about how learning occurs, the rc
of the teacher of in learning science, their main goals for teaching, and the methods and
strategies they intend to use, (b) they include their own professional goals for growth, (c) the
include and discuss artifacts that reflect their preparation and experiences in their own
professional development, (d) they provide one artifact each that reflects five standards found in
the National Science Education Standards, and are also (e) graded on the organization,
appearance, writing, and style of presentation.

An exit requirement of our Masters program requires that each student is responsible for

gathering evidence to be included in a teaching/learning portfolio. The evidence should
reflect how the masterOs program coursework and school teaching experiences have enable
the student to achieve national and state standards. The guiding framework for the portfolio
is the NSTA Standards. A special portfolio section of the course Applied Project in Science
Education (ESCI 7650) is offered in spring semester and summer session of each year to
stimulate reflection about the standards and guide the development of the teaching/learning
portfolio. It is recommended that students take this course after some teaching experience he

been gained, but relatively early in the program of study, so that they may gather and format



evidence continuously throughout the program, rather than only in retrospect at the end. The
portfolio is intended to document a master teacherOs knowledge, understandings, and
applications of important ideas related to science teaching and learning. The portfolio
addresses five standards based on those in the NSTA document, with three being mandatory
and two others being selected by the student. The mandatory standards are (a) content/natu
of science (combination of NSTA standards 1 and 2), (b) curriculum (NSTA standard 6), and
(c) social context (NSTA standard 7). Three pieces of evidence for each of five standards
must be represented in the portfolio, in addition to a table of contents and a critical
autobiography Specifically, Standards 1 (Content) and 2 (Nature of Science) require teachers
of science engage students effectively in studies of the history, philosophy, and practice of
science. They enable students to distinguish science from non-science, understand the
evolution and practice of science as a human endeavor, and critically analyze assertions mac
in the name of science. To show they are prepared to teach the nature of science, teachers c
science must demonstrate that they; (a) understand the historical and cultural development o
science and the evolution of knowledge in their disciplinesirfderstand the philosophical
tenets, assumptions, goals, and values that distinguish science from technology and other

ways of knowing the world.

Two members of the Science Education Department faculty, or doctoral graduate assistants,
using the analytical scoring guideline displayed on the attached pages, score each portfolio.
At least one of the scorers is a member of the faculty. A third faculty member will become
involved in the scoring process when the initial scoring results in a mixed decision (i.e., one
passing and one failing vote). The maximum possible score for the portfolio is 204 points.

Evidence related to each of five standards may receive up to 36 points, for a total of 180



points for the five standards. The minimum passing score for each of the five sections is 24
points. Additionally, up to 24 points may be awarded for other aspects of the portfolio (table
of contents, critical autobiography, variety of evidence, and overall portfolio presentation).
The minimum overall passing score for the portfolio overall is 153, including a passing score
for all five standards. A student who fails to achieve the minimum overall passing score or a
passing score on one or more of the five standards may resubmit the portfolio on the next
scheduled submission date. In the event of failure for a particular section(s) only the
section(s) of the portfolio that correspond to the standard(s) that received the failing score

will be re-scored.

The goal of reflection and portfolios helps beginning teachers untangle the web of deeply entrenched personal theories about teaching
and learning. Students are challenged to purposefully and critically examine their beliefs and knowledge about teaching science. The view is not
to see teaching as a predetermined set of rules or Obag of tricksO to apply to any given classroom situation, but as a practice grounded in a syste
of values, theories, and beliefs. The notion of reflection involves thinking and acting on those aspects of teaching that frustrate confuse, and
perplex. As a reflective teacher, one will: (i) recall and describe specific experiences in their teaching, while identifying and framing issues of
classroom practice. (ii) respond to issues by recognizing both the similarities to other situations and the uniqueness of their particular situation.
Their awareness will hopefully lead them, as a beginning teacher, to realize the broader principles and theories that inform oneOs teaching, (i)
experiment with solutions to problems of practice and examine the consequences and implications of various solutions.



#7 (Required) PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE, SKILLS, AND DISPOSTIONS: NSTA Standard 8:

AssessmentAn assessment that demonstrates that in our program candidates exit as teachers of science who construct and use effective
assessment strategies to determine the backgrounds and achievements of learners and facilitate their intellectual, social and personal
development. (Standards 8a, 8b, 8c)

Teachers of science construct and use effective assessment strategies to determine the backgrounds and achievements of learners and
facilitate their intellectual, social and personal development. They assess students fairly and equitably, and require that students engage in
ongoing self-assessment. To show that they are prepared to use assessment effectively, teachers of science must demonstrate that they (a) use
multiple assessment tools and strategies to achieve important goals for instruction that are aligned with methods of instruction and the need of
students; (b) use the results of multiple assessments to guide and modify instruction, the classroom environment, or the assessment process; and
(c) use the results of assessments as vehicles for students to analyze their own learning, engaging students in reflective self-analysis of their own
work.

In the Secondary Block | Curriculum course (ESCI 6450) and during their practicum
(ESCI 3450) students are expected to reflect upon and develop an understanding of the link
between curriculum and assessment. In the course they are expected:

v' To develop,select,critique, implement,and understandcienceeducationcurriculum
theories & practice (including philosophical and historical perspectives). (Standard 4)

v" To understandand critique the roles and functions, and to developinstruments,of
assessmemith respectto scienceeducationcurriculumandlearningin relationto the
stakeholders. (Standard 4, 7)

v" To understané&ndhaveworking knowledgeof the cultural andresearckcontextswithin
which curricula and assessments are developed and implemented. (Standard 4, 7, 9)

v" To develop professional (communicative and reflective) skills and rationales for
constructing environments in which meaningful learning of science can occur. (Standard
5)

A major portion of the course is devoted to developing relevant curricula and they are
provided with the following outline for a curriculum project. In groups of (2 B 3) or as
individuals, they develop and submit a three-week curriculum unit (if based on a traditional
schedule = 50 minute lessons) or a two-week curriculum (if based on a block schedule = 90
minute lessons) for both middle and high school levels in subject areas of their choice: (middle =
earth, life, or physical science or an integration) and (high = a Georgia Performance Standards
(GPS) course or an AP equivalent). Along with the curricula they must include samples of the
formative and summative evaluation/assessment instruments with rubrics or marking schemes
included.

The curriculum and assessment project should have the following components:
1) The School (hame and motto) (10 points):

a) Description of geographical location and community.

b) Student Population: demographic description (it must be diverse)

c) Philosophical statement for the role of science courses offered in the school, a philosophy
and rational for teaching and learning science. (Refer to GeorgiaOs GPS, NSTA
Standards, and the National Science Education Standards.

d) List of the schoolOs science courses offered and eligible grade levels to be taken (list an
relevant prerequisites needed for each advanced course).

e) List of the number of teachers required for teaching the science courses.

f) Annual operating science budget including textbooks, equipment, consumables,
technology, fieldtrips, etc. Include one completed order form for the laboratory supplies
used in one lesson of a curriculum unit.

g) Statements and lists of classroom procedures and rules, and safety rules in the science
classrooms should be provided. Also, include a student laboratory safety contract.

h) Labeled maps/drawing of the 2 science (high and middle) classrooms.



2)

3)

4)

Sample Unit Syllabi and Lesson Outlines (20 points).

a) The unit syllabi will have as a forward the course goals and objectives.

b) Relevant objectives in GeorgiaOs GPS may be included as lesson objectives, but the
lessons must include higher levels of cognition. The unit syllabus must include daily
lesson objectives and outlined plans. Daily lesson objectives should include relevant:

i) Content objectives (including relevant GPS). Affective objectives, and Psychomotor
skill objectives.

Within your Daily Lesson Plans you should include relevant copies or citations of six

resource articles / instructional materials used in the unit. They may include:

a) An activity from science teaching journal that provides integration of theory into practice
(e .g._The Science Teacher, Science Scbpe Physics Educatofhe American Biology
Teacher, etc.)

b) Two activities from the worldwide web / www.

C) A citation of a science video such as Bill Nye, Discovery Channel, National Geographic,
Georgia Department of Natural Resources, Nature, NOVA, Erin Brockovich, October
Sky, The Insider, etc.

d) An Instructional Media Center project / assignment.

e) A CD-ROM-based science learning program such as SIMEARTH, Science Court,
BioQuest, etc.

Evaluation / Assessment Instruments and Rubrics (20 points): The purpose of this componen

of the curriculum project is to utilize various forms of assessment for the lessons and unit.

The implication is that some content and skills may be examined more than once, but using

different instruments. The evaluation / assessment instruments will included the components

(a b e) described below. Rubrics must accompany each item. The awarding of points per

item, question, or task is at your digression.

a) Multiple Choice: 20 items. No more than 40% of the items should be at a low level of
understanding (e.g. BloomOs recall and comprehension).

b) In-depth Constructed Response: 2 short answer items, 2 contingency or structured
response items, and 1 item requiring the construction of a concept map.

c) Essay Items: A choice of 1 of 2 restricted essay questions and 1 free response (open-
ended) question.

d) Portfolio Items: Any 3 potential items that your students could include towards the unitOs
grade, e.g. a critique of a newspaper article, a television program, a poem, a journal,
photographs, the care of a pet or animals, drawings and paintings, posters, a journey to
the zoo, etc.

e) Laboratory Skill Evaluation: A 50 minute practical examination in which hands-on skills
are evaluated including observations and drawing with discussion, carrying out a
procedure, map-reading, a dissection (flowers, etc.) with microslides, a chemistry or
physics experiment, etc.




#8 (Required) PEDAGOGICAL AND PROFESSIONAL KNOWLEDGE, SKILLS, AND
DISPOSTIONS: NSTA Standard 10: Professional GrowthAn assessment that demonstrates
candidates understand socially relevant issues; context; history, philosophy and applications of
science; and the unifying concepts of science. (Standard 10a, 10b, 10c,10d, 10e)

Teachers of science strive continuously to grow and change, personally and
professionally, to meet the diverse needs of their students, school, community, and profession.
They have a desire and disposition for growth and betterment. To show their disposition for
growth, teachers of science must demonstrate that they (a) engage actively and continuously in
opportunities for professional learning and leadership that reach beyond minimum job
requirements; (b) reflect constantly upon their teaching and identify ways and means through
which they may grow professionally; (c) use information from students, supervisors, colleagues
and others to improve their teaching and facilitate their professional growth; and (e) interact
effectively with colleagues, parents, and students; mentor new colleagues; and foster positive
relationships with the community.

Two capstone courses in our program, Reflection on Science Teaching (ESCI 5470/7470
and Philosophy and Leadership in Classroom Practice: Historical, cultural, social, political, and
professional influences that impact classroom practice in science (ESCI 5430cA&(y the
development of a portfolio to demonstrate that our candidates are well prepared in the breadth o
knowledge needed to teach in their fields of licensure including science in related fields. The
course philosophies are that Oan empowered teacher is a reflective decision maker who finds jo
in learning and in investigating the teaching/learning process--one who views learning as
construction and teaching as a facilitating process to enhance and enrich developmentO (Fosno
1989, p. xi).

The purpose of reflection helps beginning teachers untangle the web of deeply entrenche:
personal theories about teaching and learning. In the course, students are challenged to
purposefully and critically examine their beliefs and knowledge about teaching science. The
view is not to see teaching as a predetermined set of rules or Obag of tricksO to apply to any giv
classroom situation, but as a practice grounded in a system of values, theories, and beliefs. The
notion of reflection involves thinking and acting on those aspects of teaching that frustrate,
confuse, and perplex. As a reflective teacher, one will: (i) recall and describe specific
experiences in their teaching, while identifying and framing issues of classroom practice.

(ii) respond to issues by recognizing both the similarities to other situations and the uniqueness of their particular situation. Their awareness will
hopefully lead them, as a beginning teacher, to realize the broader principles and theories that inform oneOs teaching, (iii) experiment with
solutions to problems of practice and examine the consequences and implications of various solutions.

In essence, they engage in a process of learning from their experiences--constructing anc
reconstructing teaching practices as they advance from intellectualizing an issue to taking action
to improve and refine their teaching. The role of the portfolio is to facilitate their reflection on
their entire student teaching experience (and incidentally begin preparing them for their job
search, an M.Ed., and/or National Board Certification), They construct a professional reflective
portfolio during the post-student teaching component of this course. Specifically, the portfolio
includes (a) a philosophy statement addressing personal ideas about how learning occurs, the rc
of the teacher of in learning science, their main goals for teaching, and the methods and
strategies they intend to use, (b) they include their own professional goals for growth, (c) the
include and discuss artifacts that reflect their preparation and experiences in their own
professional development, (d) they provide one artifact each that reflects five standards found in
the National Science Education Standards, and are also (e) graded on the organization,
appearance, writing, and style of presentation.



These are intense and concentrated courses designed for students seeking certification in
science education to build upon the learning of their field experiences and to understand the
foundation of science education. The courses have been developed to serve as a bridge betwee
the first-year of the student teaching experience to a qualified teacher of science. The intent of i
to provide students with opportunities to explore the historical, cultural, social, political and
professional influences that relate to the science classroom practice. Some of the questions you
will explore through class activities and assignments include:

How is your teaching going to be influenced by outside entities?

To what should you be paying attention to understand your role as a teacher in the
classroom, school, community, and beyond?

How/why are you going to identify our personal role or position in the science education
communityNfor your own growth and the growth of the profession? ]

WhatOs the difference between Oschool scienceO and Oreal scienceO?

How do you know if the students are learning?

What is scientific literacy and where do we get it?

Who are these students in your classroom?

What are the steps in career development?

What is multicultural education? What does really mean to you? Is it still an issue?

Public Law 94-142N How does it look in the science classroom?

What is your role in the community?

Evolution vs. Creationism - - What are you going to say and do? What about other
controversial issues from other scientific disciplines?

A significant amount of this course is spent in debate and serious reflections. The issues may
sometimes be tough. You will be expected to spend time writing and reflecting on the above
issues and others as a major portion of your grade. A journaling book is highly recommended.

History of Science Project. (25% of Course Grade). Students develop a history of science
presentation that counts as 20% towards the course grade. Students produce b from the
standpoint of their future students - a model, collage, demonstration, etc. that is doable by their
students that demonstrates a change in scientific knowledge in human history. Examples can be
Nature Study, 4-H, Sputnik, Civil Rights, BSCS, evolution vs. creation, absolution of Galileo,
Frankenstein and cinema science, Flat Earth Society, Human Genome, etc. The project should
include a strong element of drama. Be sure to share your idea with me before forging forward.
Everyone has a chance to be on stage!

Field Trip Project. (25% of Course Grade). With a partner, students explore field trip
opportunities within the state and present the materials, possibilities, and justifications to the
class. They expected to make an appointment and meet with the person in charge of community
outreach, interview that contact person, collect the materials available, and Owalk throughO a dr
run of such a class trip, anticipating problems and justifying benefits. They need to take notes of
all the detail, conundrums, difficulties, hidden surprises, etc. This will need to be presented to
the class in the format of your choice (e.g., photo, video, PowerPoint) such that it can then help
your classmates in a presentation to their employer. In other words, they must convince their
peers and the professor that itOs worth the time, trouble and money to take our students there.

SECTION V B USE OF ASSESSMENT RESULTS TO IMPROVE

CANDIDATE AND PROGRAM PERFORMANCE



Evidence must be presented in this section that assessment results have been analyzed and
have been or will be used to improve candidate performance and strengthen the program.
Information should be organized around (1) content knowledge, (2) professional and
pedagogical knowledge, skill, and dispositions, and (3) effects on student learning and on
creating environments that support learning.

The Science Education Program at the University of Georgia prefers to be an
innovative leader, rather than a follower, in teacher preparation. Consequently, not only do
faculty regard student input and evaluation as important feedback for the future design of
innovative courses and lessons, but also are always investigating and researching their own
creations. In part, this is also a consequence of being in a collaborative community. Thus,
we are currently using three models in the preparation of teachers to meet the diverse
needs of future teachers entering changing social contexts and schools. What follows is a
summary of selected comparative survey data provided by students and post graduate
students in Blocks | and Il and post-graduates who are now teachers (some who were
undergraduates are now masters students) who have been in the field for theft dnd 2
years, see the Questionnaires). The questionnaires included closed response items and
opened-ended interview questions. The data was collected in 2003 and is based on
responses from 47 (Blocks | and Il) and 38 teachers*{and 2 Year). We have just
conducted a new survey and are analyzing those results. Changes in our program also
come about from faculty initiatives and research.

1. Content Knowledge. On a rating scale (Poor = 1, Fair = 2, Good = 3, Excellent = 4)
students are not much different about how well they feel their content courses have
prepared them for teaching science. However, given the pass rate on the PRAXIS II
examination we feel that our students are reasonably prepared in content, but we need to
address their lower performance in the Essay portion of the examination and include more
writing in our courses.

Content Courses Blocks I and |l | 1*and 2° Year
Biology 2.78 3.29
Chemistry 2.22 2.67
Earth Science 2.44 2.33
Physics 2.67 2.00

2. Professional and Pedagogical Knowledge, Skill, and Dispositions. On a rating scale (Poor
=1, Fair = 2, Good = 3, Excellent = 4) students are not much different about how well they
feel their content courses have prepared them for teaching science.

Foundation Courses Blocks I and |l | 1*and 2° Year
Education 2.89 3.63
Psychology 2.22 2.29
Special Education 2.67 2.50
Technology 3.22 3.14

Science Education Preparation Courses:




Science Education Courses Blocks I and |l | 1*and 2° Year
Curriculum 3.22 2.71
Methods 3.11 2.29
Reflections 3.22 2.43
Professional Development 3.60 2.43
Inquiry-based Pedagogy 2.00 2.86
Laboratory Setting or 2.22 1.86
Preparation
Classroom Diversity 2.44 2.86

From student input we have placed more emphasis in our Block | and Il courses and field
experiences to include more laboratory preparation.

3. Effects on Student Learning and on Creating Environments that Support Learning. The
following few interview responses have been selected frorfi dnd 2nd Year teachers to
utilize in our program development.

Do you feel you were prepared to teach the courses you do? Explain. If not, why?
OYes, | felt as prepared as anyone could. The science courses were good and the education
department offered courses to prepare meO
ONo, there is very little physics teaching preparation at UGA.O
OContent yes, methods no.O
OSomewhat.O
OAcademically, yes, my science classes were challenging and competitive. | feel my science
content knowledge is good. | feel prepared to teach any science except physics.O

Which courses were the most important? Why?
OMethods & Technology B Most applicable to classroom."
OScience Ed. B Technology ® computer literacy, web design, educational resources on the
Internet. Special needs students P taught IEP, and 504 plans.O

OScience content courses and study.O
OShould have been methods, but it was my science classes, instead.O
OScience content D | have a great background.O

OThe actual student teaching was the most important because | learned about working in the
classroom, how to deal with students, and how important planning and preparation are. | feel
the technology courses are important because you get good ideas about what works in the
classroom and what doesnOt.0

If you were to recommend program changes to the Science Education Department: What
would you change? Why?



OAs | mentioned earlier, | think the student teaching needs to be more teaching and less
interviewing/observing/touring. This would give a student teacher more experience. Also the
educational programs/classes need to focus more on these areas: planning, discipline, time
management. | did not feel we learned much on planning. We need to actually plan out a unit
or chapter. Actually make the notes, labs, and assessment. With discipline, we needed to be
in role-play situations that surprised you w/discipline problems to let you react. This could
help w/learning effective discipline strategies and consistency. And time management; teach
future teachers how to manage their time. Teach them how to priori{@an®t remember
name) does a great seminar o time management. We had to watch his seminar for staff
development and it helped me. Time management was the one thing | struggled with the
most.O

OMore emphasis on how to teach, not theory. OCause youOll need it.O

OForget about those time wasting, meaningless education courses. b just being truly honest!
There is too much time invested for the amount of return.O

OHave students spend more time in the classrooms observing teachers and reflecting.
Because that is what prepares you, not psychology courses!O

OTechnology: High School is all about technology. W/o hands on knowledge about comp.
web pates, etc B would be difficult. Special Education: Really useful/ very important to know
about laws, IEPOs, procedure, etc.O

Finally, listed below are some recent changes made in our program in view of
changing scholarship, research, and service findings:

Content Knowledge:

» We have opened our biology requirement to include more organismal biology in
response to changes in the biological sciences and recognizing that our students were
unfamiliar with local natural history to promote more schoolyard science.

» We now have two courses in evolutionary biology (Gene 3000, 4600) open to
students consistent with changes in the Genetics Department to allow students to
choose between a mathematical versus a descriptive approach.

Professional and Pedagogical Knowledge, Skill, and Dispositions:

» There are special science education courses that allow undergraduate students to
have seminars and teaching experiences with teaching assistants in the biological
sciences.

» There is a new course in science education that involves prospective teacher to teach
in outreach programs in local elementary schools and after school programs.



» We are introducing current and innovative technologies into classroom practices
including LiveText, Video Analysis Tools for Evidence Based Inquiry, and I-
Instruction.

» We anticipate changes in our curriculum, instruction, and assessment in our core
courses to better meet changes and expectations in the NSTA Standards.

Effects on Student Learning and on Creating Environments that Support Learning
» We have begun a National Science Teacher Association Student Chapter.

And, given the 2003 NSTA Standards, we now need to align our Program to new
expectations.
ATTACHMENT A

Candidate information
Provide three years of data on candidates enrolled in the program and completing the program,
beginning with the most recent academic year for which numbers have been tabulated. Please
report the data separately for the levels/tracks (e.g. baccalaureate, post-baccalaureate, alternate
routes, masterOs, doctorate) being addressed in this report.

Program: Science Education
# of Candidates # of High
Academic Level/Track Enrolled in the Program Median
Year Program Completers Low
Ave. Range
2004-2005* M.ED. NRD NRD NRD
2003-2004** | M.ED. 16 16 198
167
141
154-186
2002-2003*** | Biology B Content 26 26 190
135
155
149-
Biology b Essay 25 25 NRD
General Science - Content 15 15 NRD
General Science b Essay 15 15 NRD

*PRAXIS II B No Report Data.

*PRAXIS Il B Overall pass rate = 100%.

**PRAXIS Il B Data presented for subject area, graduates and undergraduates not
distinguished, overall pass rate = 100%.

For the State of Georgia the following Praxis passing scores are required.

Content Area Praxis Exam. | Minimum Score
Biology Content 150
Essay 147
Chemistry Content 154




Essay 150
General Science for Earth Content 145
Science majors
Essay 140
Physics Content 140
Essay 150
ATTACHMENT B
Faculty Information
Scholarship,
Faculty Highest | Assignment: | Faculty Tenure Leadership in Teaching or
Member | Degree, & | Indicate the Rank Track Professional other
Name University role of the (Yes/No)| Associations, and professional
faculty Service: Listup to 3 | experience in
member major contributions P-12 schools
in the past 3 years
Mary Ph.D. North | Department| Professor Yes 1. Aninvited keynote | 1. Middle
Atwater | Carolina Chair, School Science
State Faculty, speaker at the Institute for
University Supervisor middle school
Optimizing Science students,
July, 2005.
Achievement for All
Students Symposium g 2. Advisory

the University of
Maryland.

2. Co-authored two
articles with former
doctoral students
published in 2005 one
of our premiere scienc
education

research journals.

3. Invited speaker and
organizer of the Pre-
conference Session
of 2005 NARST
Conference on "The
Research Lens on
Multicultural Science
Teacher Education.

Board Member
of the Sout East
Center for
Ocean
Sciences
Education
Excellence,
South Carolina
3. Member of
the State Board
of Directors,
Georgia Sciencg
Technology
Centers, Inc.,
Atlanta, GA

4. Presenter,
Multicultural
Education
Initiative of the
Clarke

County School




System, Athens
GA

Malcolm
Butler

Ph.D.,
University of
Florida

Faculty,
Supervisor

Assistant
Professor

Yes

1. Conducted and
published research
related to multicultural
science teacher
education.

2. With a former
colleague,
conceptualized an
innovative method for
delivering instruction
during secondary
science student
internships. 3. This
innovation entailed
combining, developing
and co-teaching two
courses in the
secondary science
teacher preparation
program.

Secured funding to
support teacher
professional
development in maring
science education on
the Georgia coast.

1. Conduct a
summer teache
workshop on
Skidaway and
Sapelo Islands
that involves
participants
working with
research
scientists and
naturalists to
better the
coastal
environment of
Georgia.

2. Worked with
high physics
and chemistry
teachers during
a summer
mathematics
and science
summit that
assisted
teachers in
implementing
new state
science content
standards for
the 2005-2006
academic year.
3.Serve as a
consultant for a
teacher
professional
development
project for
elementary
science teacher
with the issues
of
environmental
science and
multiculturalism




being the foci of
the project.

Justus | Ph.D., Faculty, Academic No 1. Presented refereed | My teaching
Inyega | University of| Supervisor | Professiona papers at local experiences in
Georgia (SAETS), P-12 grade
regional(ASTE) and | areas, although
international(NARST) | in
conferences. Received Kenya, is as
National Technology | follows:
Leadership Initiative | High school
award for the paper | chemistry
presented at the ASTH (grades 9-12)
annual conference. and
2. Receivedl place | mathematics.
award for presentation
at annual College of
Education conference
for graduate students.
3. Completed doctoral
dissertation on teacher
practices following
professional
development.
David Ed.D, Faculty, Associate Yes 1. Research 1. Teaching 8th
Jackson | University of| Supervisor | Professor publications on the grade Earth
Michigan subject of the science at
Evolution/Creation Pinckneyville
controversy. Middle School,
2. Teaching, especially most
the development of days for 3
web site and alternativ{ weeks, in
assessment procedurg connection with
for the Middle School | mentoring a
course (ESCI 4430) | PACSS student
3. Service in the form | who had an
of unusual amount
alternative modes of | of trouble.
working with (invited by
induction-level teacher| Michael Dias)

(extensive and
sustained modeling of
teaching practices in
the middle school eartl
science
classroom) in
connection with the

2. Teaching 8th
grade Earth
science at
Creekland
Middle School,
for 2

full days, on the




PACSS program.

subject of rocks
and fossils.

3. Workshop
(Fall 2003 with
Science and
Math teachers 3
Creekland
Middle School
(Gwinnett) on
use of Excel
and Graphical
Analysis
(Vernier)
software for
simple
statistical
analysis.
(invited by
Mary Hensien,
Assistant
Principal)

Thomas
Koballa

Ph.D.
Pennsylvanig
State
University

Faculty,
Supervisor

Professor

Yes

1. Co-authored 2
widely used
middle/secondary
methods books.

2. Received 4 national
grants > $220,000 for
mentoring pre-service
and professional
development teachers.
3. Published 3 researc
related articles on
learning.

January 19,
2005

Barnett Shoals
Elementary
School, Clarke
County Schools
Taught lesson
on wind vane
design and
function for
elementary
students in
conjunction
with student
teachers’
learning
experience.
January 28,
2005
Holsenback
Elementary
School, Barrow
County Schools
Taught lesson
on wind vane




design and
function for
elementary
students in
conjunction
with student
teachers’
learning
experience.
July 18, 2005
Workshop for
secondary
student teacher
mentors; focus
on collection
and analysis of
evidence of
standards-base
teaching using
Video Analysis
Tool.

Teachers from
Clarke County,
Barrow County
and Gwinnett

County
participated.
J. Steve | Ph.D. Faculty, Associate Yes 1. Creating and | have had
Oliver University of| Supervisor | Professor maintaining a site experience
Georgia based secondary teaching high

science teaching
methods courses in ou
local schools.

2. Obtaining>$ 1
million NSF funding
for Science Behind Ou
Food project providing
resources to science
teachers in Georgia.

3. Obtaining>$ 1
million funding and
conducting research ol
the National Board for
Professional Standards
teaching certification in
science, mathematics,

m~emal e i L

school classes
in each of the
past 5 fall

semester

| am also an
occasional gueg
speaker in
classes (in fall
of 2002 | was a
guest speaker
on the uses of




and English.

radioactive
iodine

for the
treatment of
diseases of the
thyroid at Cedar

Shoals High
School.
Norman | Ph.D., Faculty, Associate Yes 1. Obtaining >$ 1 Hold Wisconsin
Thomson| University of| Supervisor | Professor million NSF funding science teachin
Wisconsin, for research in 3D- license Grades
Madison emergent technologieg 7-12; involved
for teaching and with continuous
learning and other professional
teacher workshops. development
2. Published 4 researc| and extended
articles, 4 encyclopedii contact
articles, and 2 book | workshops (1 of
chapters. 2 per summer
3. Received a teaching for the past 5
award, a research pap( summers, co-
award, a award for taught 2 3-week
Kenya Study Abroad | life science and
Program, and honorary chemistry
society membership. | courses with
middle anjd
high school
teachers. Guest
presentations in
numerous
schools take me
to schools once
per month.
Deborah | Ph.D., Texas| Faculty, Professor Yes 1. Received Fulbright
Tippins | A&M Supervisor Scholar Award and
University subsequent $ 109,000

U.S. grant for
exchange program in
the Philippines.

2. Worked on twelve
grants as Project
Director focusing on
science education.

3. Co-authored 3

books.




ATTACHMENT C
Names of Programs

Degree Level Grades of License | Model of Program Disciplines
Graduate Grades 7-12 Single-field Biology,
Chemistry,
Earth Science,
Physics

#2 Attachment. NSTA Standard 2. Nature of Science - Assessment
Department of Science Education
MasterOs Portfolio

The construction of a teaching/learning portfolio is the culminating experience in the M.Ed.
program in Science Education. The portfolio is intended to document a master teacherOs
knowledge, understandings, and applications of important ideas related to science teaching and
learning.

The framing document for the portfolio is the National Science Teachers AssociationOs Standart
for Science Teacher Preparation. These standards were approved by the Board of Directors of
NSTA in November 1998, most recently revised in 2003, and are availdtitp:4hsta.org/

(choose the popup menus for Oprofessional InfoO and then for ONSTA Standards for Science
Teacher Prep.O).

Each student is responsible for gathering evidence to be included in a teaching/learning portfolio
The evidence should reflect how the masterOs program coursework and school teaching
experiences have enabled the student to achieve the standards. A special portfolio section of
ESCI 7650 - Applied Project in Science Education will be offered in spring semester and
summer session of each year to stimulate reflection about the standards and guide the
development of the teaching/learning portfolio. It is recommended that students take this course
after some teaching experience has been gained, but relatively early in the program of study, so
that they may gather and format evidence continuously throughout the program, rather than only
in retrospect at the end.

Note that it is highly advisable to complete and submit the portfolio during the semester in which
the last course hours in the degree program are taken. The reason for this is that Graduate Schc
rules state that a student must be enrolled for at least 3 semester hours of credit during the
semester in which the final requirements for the degree are completed. Note, therefore, that
students who do not complete the portfolio until after all coursework for the degree has been
completed will be obliged to register (and pay) for 3 hours of credit above and beyond the degre¢
requirements.

Portfolio Contents

The portfolio will address five standards based on those in the NSTA document, with three being
mandatory and two others being selected by the student. The mandatory standards are (a)



content/nature of science (combination of NSTA standards 1 and 2), (b) curriculum (NSTA
standard 6), and (c) social context (NSTA standard 7).

The following indicators are added to the social context standard to make the multicultural nature
of science teaching and learning explicit:

¥ designs and employs a range of learning activities that address the needs of culturally,
ethnically, and economically diverse learners

¥ demonstrates an understanding of students with special needs and ways in which their specia
needs may be accommodated in the science learning environment

The details of the portfolio contents are specified in the rubric attached to this description. Three
pieces of evidence for each of five standards must be represented in the portfolio, in addition to ¢
table of contents and a critical autobiography (which is completed as an assignment in the ESCI
7650 course).

Portfolio Submission

Students will submit portfolios for scoring near the mid-point of the semester in which they
intend to graduate and will be informed of their scores within three weeks of the time of
submission. There is no expectation that students will orally present their portfolios to a faculty
committee. As a personal repository of evidence reflective of the five standards, the portfolio
may be submitted as a folder, binder, or box or in an electronic format (e.g., CD-ROM or Web
site).

Submission dates for the next four semesters are as follows:

Fall Semester 2004: Friday, October 29
Spring Semester 2005: Friday, February 25
Summer Session 2005:  Friday, July 1

Fall Semester 2005: Friday, October 28

Portfolio Scoring

Each portfolio will be scored by two members of the Science Education Department faculty, or
their graduate assistants, using the analytical rubric displayed on the attached pages. At least or
of the scorers will be a member of the faculty. A third faculty member will become involved in
the scoring process when initial scoring results in a mixed decision (i.e., one passing and one
failing vote).

The maximum possible score for the portfolio is 204 points. Evidence related to each of five
standards may receive up to 36 points, for a total of 180 points for the five standards. The
minimum passing score for each of the five sections is 24 points. Additionally, up to 24 points
may be awarded for other aspects of the portfolio (table of contents, critical autobiography,
variety of evidence, and overall portfolio presentation). The minimum overall passing score for
the portfolio overall is 153, including a passing score for all five standards.



A student who fails to achieve the minimum overall passing score or a passing score on one or
more of the five standards may resubmit the portfolio on the next scheduled submission date. In
the event of failure for a particular section(s) only the section(s) of the portfolio that correspond
to the standard(s) that received the failing score will be re-scored.

#2 Attachment. NSTA Standard 2. Nature of Science B Scoring Guide/Criteria

Detailed Portfolio Scoring Rubrics

3 2 1
pts. pts. pt.
Standard: Content & Nature of| Excellent Adequate Unacceptable
Science
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in | indicators to standard X 3 =
within the standard standard
. . — . X3=
Quality/strength of evidence Impressive; Acceptable but Weak;
convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or
reflection
Section Passing Score: 24 out of 36 Total: /I 36
2 1
pts. pt.
Standard: Curriculum Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in indicators to standard X 3 =
within the standard standard
. . — . X3=
Quality/strength of evidence Impressive; Acceptable but Weak;
convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection




Summary for entire standard,
explaining personal

Reflective and
meaningful;

Adequate reflection,
relates to part of

Unclear meaning,
relates to little or

meaning/significance of provides cohesion td section none of section; X3=
standard to student entire section little cohesion or
reflection
Section Passing Score: 24 out of 36 Total: I 36
3 2 1
pts. pts. pt.
Standard: Social Context Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in indicators to standard X 3 =
within the standard standard
. . — . X3=
Quality/strength of evidence Impressive; Acceptable but Weak;
convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or
reflection
Section Passing Score: 24 out of 36 Total: I 36
3 2 1
pts. pts. pt.
Standard: Student Choice #1 | Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in | indicators to standard X 3 =
within the standard standard
. . — . X3=
Quality/strength of evidence Impressive; Acceptable but Weak;
convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection

Summary for entire standard,
explaining personal

Reflective and

meaningful;

Adequate reflection,

relates to part of

Unclear meaning,
relates to little or

X3




meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or
reflection
Section Passing Score: 24 out of 36 Total: 36
3 2 1
pts. pts. pt.
Standard: Student Choice #2 | Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in indicators to standard X 3 =
within the standard standard
Quality/strength of evidence Impressive; Acceptable but Weak; X3=
convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion tq section none of section; -
standard to student entire section little cohesion or
reflection
Section Passing Score: 24 out of 36 Total: 36
6 pts. 3 pts. 0 pts.
Accurate, neat, Location of No table of contents
Table of organized, reflects | evidence unclear
Contents location of evidence
Critical Teaching Unclear philosophy, | Not
Autobiography philosophy clearly | poorly fits with autobiographical
(previously graded) | stated, aligned with | portfolio evidence
portfolio evidence
Variety of Wide range of Moderate range of | Little or no variety
portfolio indicators, yariety of ind@cators, limited of 'indicators or
types of evidence variety evidence.
Portfolio Neat, creative, Organization poorly | Messy, boring,




presentation

organized, easy to
navigate, engaging,
could be thematic

fits with portfolio,
inconsistent
organization

shabby, confusing,
etc.

Section Possible Score:

24




Student’s Name

M.Ed. Program

Science Education Department

Portfolio Score

Date

Sections

Section Passing Scores

Section Scores

Science Content & 24 out of 36
Nature of Science

Curriculum 24 out of 36
Social Context 24 out of 36
Student’s Choice # 24 out of 36
1

Student’s Choice # 24 out of 36

2

Overall Portfolio NoO minimum
Elements . ’
24 possible
Total Score
Comments:

(minimum of 153 required)

#2 Attachment. NSTA Standard 2. Nature of Science b Data Table
Supporting Data: Nature of Science - Reflective Professional Pottfolio

Year

Number of Students

Score (out of 36)

Overall %

Pass | Fail

Mean

Range




2004 18 1 31 18 - 36 95 %

2003 12 12 33 27 - 36 100 %
'Data from UGA and GUC candidates.
#3 Attachment. NSTA Standard 3. Inquiry - Assessment

ESCI 5470/7470: Reflection on Science Teaching
I
Video Reflection
When teachers have the time and opportunity to describe their own views about learning and

teaching, to conduct research on their own teaching, and to compare, contrast, and revise their

views, they come to understand the nature of exemplary science teaching.

!

At the beginning of the semester, you constructed a narrative in which you addressed several
guestions about your beliefs and vision of science teaching and learning.! Before beginning this
assignment:

!
Then, use the EBI to address the following questions.! Feel free to use a conversational tone or
write as if writing in a journal. Your narrative should represent your personal views, in your own

words.
|

Confirming Evidence

allttin how students learn science; or
all the roles of students in the science classroom; or
antni the roles of the teacher in the science classroom.

benchmarks.! Explain how your clip illustrates the indicator(s).
!

Discrepant Evidence

allttin how students learn science; or
all the roles of students in the science classroom; or
antni the roles of the teacher in the science classroom.

beliefs.



What are some reasonable ways (considering the context in which you are currently teaching)
that you can change your actions to be more resonant with your beliefs?! What kinds of things
can you do now, and what kinds of things will you do once you have your own classroom

Assess Your Own Lesson Assessment Practices
Using the Lesson Assessment Scaffolds*

Directions: Use the question prompts below to assess your own lesson assessment practices. |
the space to the immediate right of each question prompt, write a number between 1 and 5 that
represents your rating of the extent to which you addressed the question in your lesson planning
teaching, and reflection. Let your ratings reflect the following scale: 1= Not done, 2=Not well
done, 3=Adequately done, 4=Well done, and 5=Very well done. Then, in the space to right of
each rating, briefly describe the evidecewhich your rating is based.

Assess Your Own Inquiry Practices *

Inquiry is a multifaceted activity that is reflected in essential features (NRC, 2000). These
features do not look the same in all classrooms, but vary in the amount of direction from the
teacher or instructional materials and the amount of student self-direction.

Directions: Use the question prompts below to assess your own lesson inquiry practices. In the
space to the immediate right of each question prompt, circle the letter to the left of the statement
that represents your ratig the extent to which you addressed the question in your lesson
planning, teaching, and reflection. The ratings express the relative amount of direction provided
by teacher or instructional material. Then, in the space to the right of each rating, briefly
describe the evidence on which your rating is based.

#3 Attachment. NSTA Standard 3. Inquiry B Scoring Guides / Criteria

Assess Your Own Inquiry Practices *

Inquiry is a multifaceted activity that is reflected in essential features (NRC, 2000). These
features do not look the same in all classrooms, but vary in the amount of direction from the
teacher or instructional materials and the amount of student self-direction.

Directions: Use the question prompts below to assess your own lesson inquiry practices. In the
space to the immediate right of each question prompt, circle the letter to the left of the statement
that represents your ratig the extent to which you addressed the question in your lesson
planning, teaching, and reflection. The ratings express the relative amount of direction provided
by teacher or instructional material. Then, in the space to the right of each rating, briefly
describe the evidence on which your rating is based.

Lesson Planning

My Rating My Evidence
1. How will my aNstudents will pose
lesson engage questions
students with bNstudents will select
scientifically among questions




oriented questions

cNstudents will sharpen or
clarify questions provided by
the teacher or instructional
materials

dNstudents will engage
guestions provided by the
teacher or instructional
materials

eNstudents will not engage
guestions

2. How will my
lesson enable
students to addres
evidence, in
responding to
scientific
guestions?

aNstudents will determine
what constitutes evidence
and collect it

bNstudents will be directed
to_collect certain data
cNstudents will be given
data and asked to analyze i
dNstudents will be given
data and told how to analyz
it

eNstudents will not be aske
to address evidence

3. How will my
lesson enable
students to
formulate
explanations from
evidence?

aNstudents will formulate
explanations after
summarizing evidence
bNstudents will be guided in
the process of formulating
explanations from evidence
cNstudents will be given
possible ways to use
evidence to formulate
explanations

dNstudents will be provided
with evidence by the teache
or_instructional materials
eNstudents will not
formulate explanations from
evidence

4. How will my
lesson enable
students to conneq
their explanations
to scientific
knowledge?

aNstudents will
independently examine othe
resources and form the linkg
to_explanations

bNstudents will be directed
toward areas and sources 0
scientific knowledge
cNstudents will be given
possible connections
between their explanations
and scientific knowledge
dNstudents will not be aske
to link their explanations to
scientific knowledge

5. How will my

aNstudents will form




lesson enable
students to
communicate and
justify their
explanations?

reasonable and logical
arguments to communicate
their explanations
bNstudents will be coached
in developing their
communications
cNstudents will be given
broad guidelines to sharpen
their communications
dNstudents will be given
steps and procedures for
developing their
communications
eNstudents will not be aske
to communicate and justify
their explanations

Lesson Teaching

My Rating

My Evidence

6. How did |
engage my
students with
scientifically
oriented questions

aNstudents posed question:
bNstudents selected amond
qguestions

cNstudents sharpened or
clarified questions provided
by the teacher or
instructional materials
dNstudents engaged
guestions provided by the
teacher or instructional
materials

eNstudents did not engage
guestions

7. How did |
enable my student
to address
evidence, in
responding to
scientific

aNstudents determined whg
constitutes evidence and
callected it

bNstudents were directed tq
collect certain data

cNstudents were given data




guestions?

and asked to analyze it
dNstudents were given datg
and told how to analyze it
eNstudents were not asked
to give priority to evidence

8. How did |
enable students to
formulate
explanations from
evidence?

aNstudents formulated
explanations after
summarizing evidence
bNstudents were guided in
the process of formulating
explanations from evidence
cNstudents were given
possible ways to use
evidence to formulate
explanations

dNstudents were provided
with evidence by the teache
or_instructional materials
eNstudents did not
formulate explanations from
evidence

9. How did |
enable students to
connect their
explanations to
scientific
knowledge?

aNstudents independently
examined other resources
and formed the links to
explanations

bNstudents were directed
toward areas and sources g
scientific knowledge
cNstudents were given
possible connections
between their explanations
and scientific knowledge
dNstudents were not asked
to link their explanations to
scientific knowledge

10. How did |
enable students to
communicate and
justify their
explanations?

aNstudents formed
reasonable and logical
arguments to communicate
their explanations
bNstudents were coached ir
developing their
communications
cNstudents were given
broad guidelines to sharpen
their communications
dNstudents were given step
and procedures for
developing their
communications
eNstudents did not
communicate and justify
their explanations




Lesson Reflection

My Rating My Evidence
12. Did | assess | aNVery well done
my use of the bNWell done
essential features | cNAdequately done
of inquiry in the | dNINot well done
lesson? eNNot done
13. Did | use my | aNVery well done
assessment of the| bN\Well done
five essential cNAdequately done
features of inquiry | dNINot well done
to inform my eNNot done
future lesson
planning and
teaching?

* The rating scales included in this instrument are based on the Essential Features of Classroom
Inquiry and Their Variation as presented on page 29 of the National Research Ctnopgit)s

and the National Science Education Standards: A Guide for Teaching and Le@0Qtg

National Academy Press, Washington, DC.



Assess Your
Using the

Own Lesson Assessment Practices
Lesson Assessment Scaffolds*

Directions: Use the question prompts below to assess your own lesson assessment practices. |
the space to the immediate right of each question prompt, write a number between 1 and 5 that
represents your rating of the extent to which you addressed the question in your lesson planning
teaching, and reflection. Let your ratings reflect the following scale: 1= Not done, 2=Not well
done, 3=Adequately done, 4=Well done, and 5=Very well done. Then, in the space to right of
each rating, briefly describe the evidemcewhich your rating is based.

Lesson Planning

My Rating My Evidence

1. Did | identify a science
lesson topic and content to be
addressed in my lesson?

2. Did | identify instructional
activities and teaching
strategies that | can use to he|
students learn the content of
my lesson?

3. Did I examine the content
standards for the science
course | am teaching and
clarified the relationship
between the standards and th
content of my lesson?

4. Did | develop an end of
lesson assessment that show|
what students know or can dg
relative to the content standar
[or benchmark] for the my
lesson?

5. Did | write an instructional
objective that is aligned with
my lesson assessment?

6. Did | plan for ways to
monitor student learning
during the lesson?

7. Did | check the alignment
between standard [or
benchmark], lesson
assessment, instructional

objective, and lesson content]




Lesson Teaching

My Rating My Evidence

8. Did | share my instructiona
objective with the students ne|
the beginning of my lesson?

9. Did | monitor studentsO
learning during the lesson?

10. Did | use student feedbac
to make instructional changes
during the lesson to improve
student learning?

11. Did | assess studentsO
learning toward the end of the
lesson?

Lesson Reflection

My Rating My Evidence

12. Did | examine the
information generated by
studentsO during the end of
lesson assessment?

13. Did | use the data provide
by the end of lesson

assessment to inform my futu
lesson planning and teaching

* As presented on p. 84 in Chiappetta, E. L., & Koballa, T. R. (2086ience instruction in
middle and secondary schools: Developing fundamental knowledge and skills for teaching
Upper Saddle River, NJ: Merrill/Prentice Hall.



Assess Your Own Standards-Based Science Teaching *

Directions: Use the prompts below to assess your own standards-based science teaching. Circl
the letter to the left of the statement in the center column that represents youofréimgxtent

to which you addressed the indicator in your lesson planning, instruction, and reflection. Then,
in the space to the right of each rating, briefly describe the evidence on which your rating is

based.

Planning

Indicator

My Rating

P1. Development
of Topic

aNFrequent use of onebshot
activities.

bNInvestigations go beyond on
shot, and activities have some
connected themes.
cNExtended investigations
continuing as along as 6N8
weeks on topic.

P2. Conceptual
Coherence

aNActivities jump from concept
to concept with vague
connections between activities.
bNActivities are deliberated
connected in an explicit manne
and are related by a common
theme but unrelated concepts.
cNExtended investigation
focuses on a few basic concept
and center around one basic
phenomena or technological
artifact.

P3. Student
Involvement
During
Exploration and
Experimentation

aNAIl questions for exploration
and activities are teacher
generated. Very little student
input.

bNSome input by students in
directing the investigation.
Teacher still dominates in what
activities are done and the kind
of questions considered.
cNHigh involvement on part of
students. Students generate
some questions for exploration
procedures for experimentation
Balance of teacherNstudent
input.

P4. Developmenta

Appropriateness

aNSome questions and _
experimental procedures requir

My Evidence




conceptual understanding that
students have not acquired.
Skills in manipulating materials
are too challenging for students
bNSome questions and
experiments are allowed to
proceed that are beyond studer
understanding and/or current
capabilities.

cNTeacher selects questions
that fit with current background
and abilities of students.

P5. Data
Collection and
Evidence

aNStudentNcollected data are
not considered and discussion
evidence by the teacher is not
considered. Data are not poste
for student groups to compare.
bNStudentNcollected data are
accepted as is. Teacher rejecty
or accepts data without involvin
students in discussing their
reliability and appropriateness.
Data are used as illustrative an
conclusive.

cNTeacher and students reviey
the reliability and
appropriateness of data. Data
are used to support student
prediction. Role of evidence in
scientific process is explicitly
emphasized.

P6. Follow-Up or
Sense Making

aNVery limited discussion
about the significance of data.
Students are told what activities
are supposed to illustrate in
terms of targeted concepts.
Emphasis is on backing up
vocabulary or facts.
bNFollow-up discussions are
used frequently. Teacher
introduces terms and concepts
without much attention to
studentsO prior knowledge.
cNFrequent use and thorough
discussion about observations
and data are carefully related tg
targeted concepts. Scientific
terms are introduced after
classification of observation.
Process is dialectical, not
didactic.




P7. Assessment

aNHeavy reliance on formal
tests, worksheets, and written
reports. Formal tests are more
about recall than conceptual
understanding.

bNTeacher uses mix of
assessment techniques but stil
relies mostly on formal
assessment. Limited use of
embedded assessment.
cNTeacher uses mix of
assessment techniques, giving
special attention to the type of
investigation. Teacher views
embedded assessment as

continuous and ongoing.

Teaching

Indicator

My Rating

My Evidence

T1. Development
of Topic

aNFrequent use of onebshot
activities.

bNInvestigations go beyond on
shot, and activities have some
connected themes.
cNExtended investigations
continuing as along as 6N8
weeks on topic.

T2. Conceptual
Coherence

aNActivities jump from concept
to concept with vague
connections between activities.
bNActivities are deliberated
connected in an explicit manne
and are related by a common
theme but unrelated concepts.
cNExtended investigation focus
on a few basic concepts and
center around one basic
phenomena or technological
artifact.

T3. Student
Involvement
During
Exploration and
Experimentation

aNAIl questions for exploration
and activities are teacher
generated. Very little student
input.

bNSome input by students in

directing the investigation.




Teacher still dominates in what
activities are done and the kind
of questions considered.
cNHigh involvement on part of
students. Students generate
some questions for exploration
procedures for experimentation
Balance of teacherNstudent
input.

T4. Developmenta
Appropriateness

aNSome questions and
experimental procedures requir
conceptual understanding that
students have not acquired.
Skills in manipulating materials
are too challenging for students
bNSome questions and
experiments are allowed to
proceed that are beyond studet
understanding and/or current
capabilities.

cNTeacher selects questions
that fit with current background
and abilities of students.
Considers the practice of
manageable complexity.

T5. Data
Collection and
Evidence

aNStudentNcollected data are
not considered and discussion
evidence by the teacher is not
considered. Data are not poste
for student groups to compare.
bNStudentNcollected data are
accepted as is. Teacher rejecty
or accepts data without involvin
students in discussing their
reliability and appropriateness.
Data are used as illustrative an
conclusive.

cNTeacher and students reviey
the reliability and
appropriateness of data. Data
are used to support student
prediction. Role of evidence in
scientific process is explicitly
emphasized.

T6. Follow-Up or
Sense Making

aNVery limited discussion
about the significance of data.
Students are told what activitieg
are supposed to illustrate in
terms of targeted concepts.
Emphasis is on backing up




vocabulary or facts.
bNFollow-up discussions are
used frequently. Teacher
introduces terms and concepts
without much attention to
studentsO prior knowledge.
cNFrequent use and thorough
discussions about observations
and data are carefully related tg
targeted concepts. Scientific
terms are introduced after
classification of observation.
Process is dialectical, not
didactic.

T7. Assessment | aNHeavy reliance on formal
tests, worksheets, and written
reports. Formal tests are more
about recall than conceptual
understanding.

bNTeacher uses mix of
assessment techniques but stil
relies mostly on formal
assessment. Limited use of
embedded assessment.
cNTeacher uses mix of
assessment techniques, giving
special attention to the type of
investigation. Teacher views
embedded assessment as
continuous and ongoing.

Lesson Reflection

Indicator My Rating My Evidence
R1. 1 used my aNVery well done
assessment of the| bNWell done
features of cNAdequately done

standards-based | dNNot well done
teachingto inform | eNNot done

my planning and
teaching.

The rating scales included in this instrument include features that apf@andards-Based
Science Teaching Continuugeveloped by Educational Development Center, Inc, 2004.
[http://cse.edc.org/pdfs/mentoring/teachingContinuum.pdf]



#3 Attachment. NSTA Standard 3. Inquiry B Data Table
This Assessment was initiated with a class in Spring Semester 2005 with 4 students.

Assess Your Assess Your Own
Students own Inquiry Lesson Assessment Overall
Practices Practices Grades
Grade
Grade
4 A A A
#4 Attachment. NSTA Standard 5. General Skills of
Teaching - Assessment

ESCI 5460 - SYLLABUS

This document is provided to both the student teacher and the mentor teacher in hopes
that it will give direction for the conduct of student teaching. It is further hoped that students and
teachers will feel free to contact the university supervisors if they have concerns or questions.
Please understand that this document describes tentative school-based activities and assignmer
that may change due to unforeseen circumstances or school requirements or policies.

An important supplement to this syllabus is the UGA College of Education Student
Teaching Handbook (available on-line at http://www.coe.uga.edu/TED/handbook.new/).
Outlined in this document are the overall goals for student teaching; the roles of the student
teacher, mentor teacher and university supervisor; and information about procedures for
completing required reports. This document should be read by the student teacher on the first
day of student teaching.

Principal Course Assignments

The course assignments focus on activities that are intended to help the student teacher
develop competence and confidence as a teacher of middle and secondary students in science.
The specific course activities are described in the Secondary Student Teaching Pacing Guide.
Specific Course Requirements

The required competencies for passing student teaching are outlines in the final section o
the Student Teaching Pacing Guide. Competencies address fall into the categories of
Professionalism, Content, Planning, Instruction, Assessment, and Classroom Management.
Evaluation and Grading Policy

Student teachers will be evaluated on a regular basis throughout the semester. As a rule
of thumb, supervisors from the university will visit at least 4 times, but more visits may be made
as special needs are realized. Although there is not a specific plan for how a given supervisory
visit will be conducted, the university supervisor will make an initial visit during the first week
of the semester for the purpose of meeting the mentor teachers and establishing routines. After
that initial visit, supervisory visits (which will involve observing the student teacher as he/she
teaches, and may last for a full class period) will be arranged. After or before most of these
visits, the university supervisor should conference with the student teacher and/or the mentor
teacher. The duration of these conferences may range from 10 minutes to 1 hour. Please feel
free to express concerns and ask questions during these conferences.

Student teachers will be evaluated using one or more teacher performance strategies by
the mentor teacher and university supervisor. Some of these will provide the evaluator with a
checklist of specific behaviors to look for and some will not. Ask questions about items on any
instruments used to evaluate teaching performance if the meaning is unclear.

Performance data gather by the student teacher, mentor teacher, and university supervisc



will be used to inform the student teacher and assist him/her to develop professionally. It is
hoped that the mentor teacher, university supervisor, and student teacher will act as a team to
provide the best possible learning experience for the secondary or middle grades students.

The student teacher will be evaluated on the skills that are demonstrated during planning,
teaching and in the conduct of other tasks during the school day. It is expected that the student
teacher will make serious attempts to deal with problems and issues that he/she encounters
during the school experience. The grade in ESCI 5460/7460 is not assigned just for effective
instruction. All activities related to the field experience will have an effect on a satisfactory
grade in student teaching. The grade received for student teaching is either S (satisfactory) or U
(unsatisfactory). Factors considered in evaluation are described in the Student Teaching Pacing
Guide and generally focus on:

1. skill development and professional growth - these characteristics should be evident in
planning, teaching, assessments, analysis of individual teaching episodes, and seminar
participation;
observations and reports by the mentor teacher;
observations and reports by the university supervisor;
punctuality and acceptance of responsibilities in student teaching and in completion of
assignments.

Hown

It is intended that written and oral feedback will be provided to the student teacher
throughout the student teaching period. Shortly after mid-term, a formative assessment which
outlines the student teacher's progress should be provided to the student teacher. Ideally, the
assessment report is a joint product of the mentor teacher and university supervisor. The report
is intended to communicate to the student his/her accomplishments and areas of needed
improvement at that point of the student teaching experience. This report may project a grade.
is hoped that the student teacher will discuss matters of growth, development, and evaluation
with the university supervisor and mentor teacher at any time considered appropriate. In
summary, the university supervisor and the mentor teacher will determine student teaching
evaluation jointly. The final evaluation will be based upon the quality of teaching skills
exhibited and developed during the student teaching experience.

ESCI 5460 Secondary Science Education
School-Based Internship Expectations for Passing Student Teaching

Professionalism
¥ Demonstrates the ability to handle problems and tensions calmly and effectively, and to
relate to peers, parents, instructors and supervisors with integrity.

¥ Is present at school during the full contract day.
¥ Consistently wears appropriate dress (follows school policy).
¥ Uses good judgment when interacting with students (avoids being sarcastic, sexist,
racist, or engaging in inappropriate physical or social contact).
Content
¥ Demonstrates strong and significant understanding of major concepts in the teaching
area(s).
¥ Demonstrates an understanding of the nature of science (i.e., science is a way of
knowing, science is tentative, science knowledge changes over time, science
knowledge is linked to the culture in which it was created).
Planning
¥ Develops sufficiently detailed daily and long-range plans with clear goals, methods,
materials and assessments.
¥ Uses classroom dialog and student outcomes to make adjustment to instruction.
¥ Demonstrates willingness and the ability to learn new content.



¥ Uses materials from a variety of sources in planning, including the local community,

the World Wide Web, textbooks, journals, etc.
Instruction

¥ Uses a variety of instructional strategies, such as inquiry, laboratory, computer-based
laboratory, demonstration, discussion.

¥ Demonstrates the ability to effectively engage students of all cultural backgrounds in
learning science, both individually and in group work.

¥ Demonstrates the ability to effectively engage students in learning science that relates
science to the personal lives and interests of students, to potential careers and
knowledge of other subjects.

¥ Uses questions to encourage inquiry and probe for divergent student responses.

¥ Demonstrates the ability to effectively engage students in learning about the nature of
science (i.e., science is tentative, science knowledge changes over time, science
knowledge is linked to the culture in which it was created).

Assessment

¥ Demonstrates consistency relating objectives, instruction and assessment.

¥ Uses consistent and fair grading practices (knows uses of keys, rubrics, appropriate
criteria, etc.).

¥ Uses a variety of assessment techniques.

¥ Demonstrates accurate record keeping and student feedback practices.

Classroom Environment and Management
¥ |dentifies and promotes an exciting and stimulating science learning environment.
¥ Follows procedures for safe and humane handling of animals and the safe handling,
labeling and storage of chemicals, electrical equipment, and knows actions to take
to prevent or report an emergency.
¥ Monitors student behavior while conducting instruction.
¥ Effectively manages instruction with a variety of student groupings (whole class,
small group, etc.) .
¥ |s aware of and addresses studentsO different needs and abilities.
¥ Knows and implements school, district and classroom discipline policies.
#4 Attachment NSTA Standard 5. General Skills of Teaching: Implementation of Student
Pacing Guide Scoring Guide / Criteria
ESCI 5460/7460 - Science Education Student Teaching
Student Teacher Self-Assessment
Student Teacher:

Mentor/Supervisor:
Date:
Professionalism Excellent Satisfactory | Unsatisfactory

¥ Demonstrates the ability to handle
problems and tensions calmly and
effectively, and to relate to peers,
parents, instructors and supervisors
with integrity.

¥ |s present at school during the full
contract day.

¥ Consistently wears appropriate dress
(follows school policy).

¥ Uses good judgment when interacting
with students (avoids being sarcastic,
sexist, racist, or engaging in inapproprig
physical or social contact).




Content Excellent Satisfactory | Unsatisfactory
¥ Demonstrates strong and significant

understanding of major concepts in the

teaching area(s).

¥ Demonstrates an understanding of the

nature of science (i.e., science is a way

knowing, science is tentative, science

knowledge changes over time, science

knowledge is linked to the culture in

which it was created).

Planning Excellent Satisfactory | Unsatisfactory
¥ Develops sufficiently detailed daily an

long-range plans with clear goals,

methods, materials and assessments.

¥ Uses classroom dialog and student

outcomes to make adjustment to

instruction.

¥ Demonstrates willingness and the abil

to learn new content.

¥ Uses materials from a variety of sourc

in planning, including the local

community, the World Wide Web,

textbooks, journals, etc.

Instruction Excellent Satisfactory | Unsatisfactory

¥ Uses a variety of instructional strategi
such as inquiry, laboratory, computer-
based laboratory, demonstration,
discussion.

¥ Demonstrates the ability to effectively
engage students of all cultural
backgrounds in learning science, both
individually and in-group work.

¥ Demonstrates the ability to effectively
engage students in learning science tha
relates science to the personal lives ang

interests of students, to potential career




and knowledge of other subjects.

¥ Uses questions to encourage inquiry &
probe for divergent student responses.

¥ Demonstrates the ability to effectively
engage students in learning about the
nature of science (i.e., science is
tentative, science knowledge changes
over time, science knowledge is linked
to the culture in which it was created).

Assessment

Excellent

Satisfactory

Unsatisfactory

¥ Demonstrates consistency relating
objectives, instruction and assessment.

¥ Uses consistent and fair grading
practices (knows uses of keys, rubrics,
appropriate criteria, etc.).

¥ Uses a variety of assessment techniql

¥ Demonstrates accurate record keepin
and student feedback practices.

Classroom Environment and
Management

Excellent

Satisfactory

Unsatisfactory

¥ |dentifies and promotes an exciting an
stimulating science learning environmer

¥ Follows procedures for safe and humg
handling of animals and the safe
handling, labeling and storage of
chemicals, electrical equipment, and
knows actions to take to prevent or repg
an emergency.

¥ Monitors student behavior while
conducting instruction.

¥ Effectively manages instruction with a
variety of student groupings (whole
class, small group, etc.).

¥ |s aware of and addresses studentsO
different needs and abilities.

¥ Knows and implements school, distric

and classroom discipline policies.




#4 Attachment. NSTA Standard 5. General Skills of Teaching B Data Table

General Skills of Teaching

Year # of
Students Satisfactory | ypsatisfactory Incomplete

2005
Spring 10 \ 9 | 1
2004

Fall 6 6
Spring 16 16

2003

Fall 12 12
Spring 24 24

#5 Attachment. NSTA Standard 5. Curriculum - Assessment
Department of Science Education
MasterOs Portfolio

The construction of a teaching/learning portfolio is the culminating experience in the M.Ed.
program in Science Education. The portfolio is intended to document a master teacherOs
knowledge, understandings, and applications of important ideas related to science teaching and
learning.

The framing document for the portfolio is the National Science Teachers AssociationOs Standart
for Science Teacher Preparation. These standards were approved by the Board of Directors of
NSTA in November 1998, most recently revised in 2003, and are availdtitp:4hsta.org/

(choose the popup menus for Oprofessional InfoO and then for ONSTA Standards for Science
Teacher Prep.0).

Each student is responsible for gathering evidence to be included in a teaching/learning portfolio
The evidence should reflect how the masterOs program coursework and school teaching
experiences have enabled the student to achieve the standards. A special portfolio section of
ESCI 7650 - Applied Project in Science Education will be offered in spring semester and
summer session of each year to stimulate reflection about the standards and guide the
development of the teaching/learning portfolio. It is recommended that students take this course
after some teaching experience has been gained, but relatively early in the program of study, so
that they may gather and format evidence continuously throughout the program, rather than only
in retrospect at the end.



Note that it is highly advisable to complete and submit the portfolio during the semester in which
the last course hours in the degree program are taken. The reason for this is that Graduate Schc
rules state that a student must be enrolled for at least 3 semester hours of credit during the
semester in which the final requirements for the degree are completed. Note, therefore, that
students who do not complete the portfolio until after all coursework for the degree has been
completed will be obliged to register (and pay) for 3 hours of credit above and beyond the degre¢
requirements.

Portfolio Contents

The portfolio will address five standards based on those in the NSTA document, with three being
mandatory and two others being selected by the student. The mandatory standards are (a)
content/nature of science (combination of NSTA standards 1 and 2), (b) curriculum (NSTA
standard 6), and (c) social context (NSTA standard 7).

The following indicators are added to the social context standard to make the multicultural nature
of science teaching and learning explicit:

¥ designs and employs a range of learning activities that address the needs of culturally,
ethnically, and economically diverse learners

¥ demonstrates an understanding of students with special needs and ways in which their specia
needs may be accommodated in the science learning environment

The details of the portfolio contents are specified in the rubric attached to this description. Three
pieces of evidence for each of five standards must be represented in the portfolio, in addition to ¢
table of contents and a critical autobiography (which is completed as an assignment in the ESCI
7650 course).

Portfolio Submission

Students will submit portfolios for scoring near the mid-point of the semester in which they
intend to graduate and will be informed of their scores within three weeks of the time of
submission. There is no expectation that students will orally present their portfolios to a faculty
committee. As a personal repository of evidence reflective of the five standards, the portfolio
may be submitted as a folder, binder, or box or in an electronic format (e.g., CD-ROM or Web
site).

Submission dates for the next four semesters are as follows:
Fall Semester 2004: Friday, October 29
Spring Semester 2005: Friday, February 25

Summer Session 2005:  Friday, July 1
Fall Semester 2005: Friday, October 28

Portfolio Scoring



Each portfolio will be scored by two members of the Science Education Department faculty, or
their graduate assistants, using the analytical rubric displayed on the attached pages. At least or
of the scorers will be a member of the faculty. A third faculty member will become involved in
the scoring process when initial scoring results in a mixed decision (i.e., one passing and one
failing vote).

The maximum possible score for the portfolio is 204 points. Evidence related to each of five
standards may receive up to 36 points, for a total of 180 points for the five standards. The
minimum passing score for each of the five sections is 24 points. Additionally, up to 24 points
may be awarded for other aspects of the portfolio (table of contents, critical autobiography,
variety of evidence, and overall portfolio presentation). The minimum overall passing score for
the portfolio overall is 153, including a passing score for all five standards.

A student who fails to achieve the minimum overall passing score or a passing score on one or
more of the five standards may resubmit the portfolio on the next scheduled submission date. In
the event of failure for a particular section(s) only the section(s) of the portfolio that correspond
to the standard(s) that received the failing score will be re-scored.

#5 Attachment. NSTA Standard 6. Curriculum B Scoring Guide / Criteria
Detailed Portfolio Scoring Rubrics

3 2 1
pts. pts. pt.

Standard: Content & Nature of| Excellent Adequate Unacceptable
Science
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in indicators to standard X 3 =
within the standard standard

. . — . X3=
Quality/strength of evidence Impressive; Acceptable but Weak;

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or
reflection
Section Passing Score: 24 out of 36 Total: /I 36




3 2 1
pts. pts. pt.
Standard: Curriculum Excellent Adequate Unacceptable

Relevance of evidence as a
whole to professional indicator

Clearly related to
most indicators in

Generally addresseq
indicators

Largely unrelated
to standard

within the standard standard X3=
Quality/strength of evidence Impressive; Acceptable but Weak; X3=

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or

reflection
Section Passing Score: 24 out of 36 Total: I 36
3 2 1
pts. pts. pt.

Standard: Social Context Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in | indicators to standard X 3=
within the standard standard
Quality/strength of evidence Impressive; Acceptable but Weak; X3=

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or

reflection
Section Passing Score: 24 out of 36 Total: I 36




3 2 1
pts. pts. pt.
Standard: Student Choice #1 | Excellent Adequate Unacceptable

Relevance of evidence as a
whole to professional indicator

Clearly related to
most indicators in

Generally addresseq
indicators

Largely unrelated
to standard

within the standard standard X3=
Quality/strength of evidence Impressive; Acceptable but Weak; X3=

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X3 =
meaning/significance of provides cohesion tq section none of section; -
standard to student entire section little cohesion or

reflection
Section Passing Score: 24 out of 36 Total: /I 36
3 2 1
pts. pts. pt.

Standard: Student Choice #2 | Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in | indicators to standard X 3 =
within the standard standard
Quality/strength of evidence Impressive; Acceptable but Weak; X3=

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or

reflection
Section Passing Score: 24 out of 36 Total: I 36
| | 6 pts. | 3 pts. | 0 pts. |




Accurate, neat,

Location of

No table of contents

Table of organized, reflects | evidence unclear
Contents location of evidence
Critical Teaching Unclear philosophy, | Not
Autobiography philosophy clearly | poorly fits with autobiographical
(previously graded) | stated, aligned with | portfolio evidence
portfolio evidence
Variety of Wide range of Moderate range of | Little or no variety
portfolio indicators, variety of | indicators, limited of indicators or
types of evidence variety evidence.
Portfolio Neat, creative, Organization poorly | Messy, boring,
presentation organized, easy to fits with portfolio, shabby, confusing,
navigate, engaging, | inconsistent etc.
could be thematic organization
Section Possible Score: 24



Student’s Name

M.Ed. Program

Science Education Department

Portfolio Score

Date

Sections

Section Passing Scores

Section Scores

Science Content & 24 out of 36
Nature of Science

Curriculum 24 out of 36
Social Context 24 out of 36
Student’s Choice # 24 out of 36
1

Student’s Choice # 24 out of 36

2

Overall Portfolio NoO minimum
Elements . ’
24 possible
Total Score
Comments:

(minimum of 153 required)

#5 Attachment. Standard 6. Curriculum B Data Table
Supporting Data: Curriculum - Reflective Professional Portfolio

Year

Number of Students

Score (out of 36)

Overall %

Pass | Fail

Mean

Range




2004 18 1 31 14 - 36 95 %

2003 9 0 33 27 - 36 100 %

!Data from UGA and GUC candidates.

#6 Attachment. NSTA Standard 7. Science in the Community [Social Context] - Assessment
Department of Science Education
MasterOs Portfolio

The construction of a teaching/learning portfolio is the culminating experience in the M.Ed.
program in Science Education. The portfolio is intended to document a master teacherOs
knowledge, understandings, and applications of important ideas related to science teaching and
learning.

The framing document for the portfolio is the National Science Teachers AssociationOs Standart
for Science Teacher Preparation. These standards were approved by the Board of Directors of
NSTA in November 1998, most recently revised in 2003, and are availdtitp:4hsta.org/

(choose the popup menus for Oprofessional InfoO and then for ONSTA Standards for Science
Teacher Prep.0).

Each student is responsible for gathering evidence to be included in a teaching/learning portfolio
The evidence should reflect how the masterOs program coursework and school teaching
experiences have enabled the student to achieve the standards. A special portfolio section of
ESCI 7650 - Applied Project in Science Education will be offered in spring semester and
summer session of each year to stimulate reflection about the standards and guide the
development of the teaching/learning portfolio. It is recommended that students take this course
after some teaching experience has been gained, but relatively early in the program of study, so
that they may gather and format evidence continuously throughout the program, rather than only
in retrospect at the end.

Note that it is highly advisable to complete and submit the portfolio during the semester in which
the last course hours in the degree program are taken. The reason for this is that Graduate Schc
rules state that a student must be enrolled for at least 3 semester hours of credit during the
semester in which the final requirements for the degree are completed. Note, therefore, that
students who do not complete the portfolio until after all coursework for the degree has been
completed will be obliged to register (and pay) for 3 hours of credit above and beyond the degre¢
requirements.

Portfolio Contents

The portfolio will address five standards based on those in the NSTA document, with three being
mandatory and two others being selected by the student. The mandatory standards are (a)
content/nature of science (combination of NSTA standards 1 and 2), (b) curriculum (NSTA
standard 6), and (c) social context (NSTA standard 7).

The following indicators are added to the social context standard to make the multicultural nature
of science teaching and learning explicit:



¥ designs and employs a range of learning activities that address the needs of culturally,
ethnically, and economically diverse learners

¥ demonstrates an understanding of students with special needs and ways in which their specia
needs may be accommodated in the science-learning environment

The details of the portfolio contents are specified in the rubric attached to this description. Three
pieces of evidence for each of five standards must be represented in the portfolio, in addition to ¢
table of contents and a critical autobiography (which is completed as an assignment in the ESCI
7650 course).

Portfolio Submission

Students will submit portfolios for scoring near the mid-point of the semester in which they
intend to graduate and will be informed of their scores within three weeks of the time of
submission. There is no expectation that students will orally present their portfolios to a faculty
committee. As a personal repository of evidence reflective of the five standards, the portfolio
may be submitted as a folder, binder, or box or in an electronic format (e.g., CD-ROM or Web
site).

Submission dates for the next four semesters are as follows:

Fall Semester 2004: Friday, October 29
Spring Semester 2005: Friday, February 25
Summer Session 2005:  Friday, July 1

Fall Semester 2005: Friday, October 28

Portfolio Scoring

Each portfolio will be scored by two members of the Science Education Department faculty, or
their graduate assistants, using the analytical rubric displayed on the attached pages. At least or
of the scorers will be a member of the faculty. A third faculty member will become involved in
the scoring process when initial scoring results in a mixed decision (i.e., one passing and one
failing vote).

The maximum possible score for the portfolio is 204 points. Evidence related to each of five
standards may receive up to 36 points, for a total of 180 points for the five standards. The
minimum passing score for each of the five sections is 24 points. Additionally, up to 24 points
may be awarded for other aspects of the portfolio (table of contents, critical autobiography,
variety of evidence, and overall portfolio presentation). The minimum overall passing score for
the portfolio overall is 153, including a passing score for all five standards.

A student who fails to achieve the minimum overall passing score or a passing score on one or
more of the five standards may resubmit the portfolio on the next scheduled submission date. In
the event of failure for a particular section(s) only the section(s) of the portfolio that correspond
to the standard(s) that received the failing score will be re-scored.



#6 Attachment. NSTA Standard 7. Science in the Community [Social Context] B Scoring

Guide / Criteria

Detailed Portfolio Scoring Rubrics

3 2 1
pts. pts. pt.
Standard: Content & Nature of| Excellent Adequate Unacceptable

Science

Relevance of evidence as a
whole to professional indicator

Clearly related to
most indicators in

Generally addresseq
indicators

Largely unrelated
to standard

within the standard standard X3=
. . — . X3=

Quality/strength of evidence Impressive; Acceptable but Weak;

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X3 =
meaning/significance of provides cohesion tq section none of section; -
standard to student entire section little cohesion or

reflection
Section Passing Score: 24 out of 36 Total: /I 36
3 2 1
pts. pts. pt.

Standard: Curriculum Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in indicators to standard X 3 =
within the standard standard
Quality/strength of evidence Impressive; Acceptable but Weak; X3=

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =

meaning/significance of
standard to student

provides cohesion td
entire section

section

none of section;
little cohesion or
reflection




Section Passing Score: 24 out of 36 Total: I 36
3 2 1
pts. pts. pt.
Standard: Social Context Excellent Adequate Unacceptable

Relevance of evidence as a
whole to professional indicator

Clearly related to
most indicators in

Generally addresseq
indicators

Largely unrelated
to standard

within the standard standard X3=
Quality/strength of evidence Impressive; Acceptable but Weak; X3=

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or

reflection
Section Passing Score: 24 out of 36 Total: /36
3 2 1
pts. pts. pt.
Standard: Student Choice #1 | Excellent Adequate Unacceptable
Relevance of evidence as a Clearly related to Generally addresseqd Largely unrelated
whole to professional indicator{ most indicators in | indicators to standard X 3 =
within the standard standard
. . — . X3=

Quality/strength of evidence Impressive; Acceptable but Weak;

convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion td section none of section;
standard to student entire section little cohesion or

reflection
Total: / 36




Section Passing Score: 24 out of 36

3 2 1
pts. pts. pt.
Standard: Student Choice #2 | Excellent Adequate Unacceptable

Relevance of evidence as a

Clearly related to

Generally addresseqd Largely unrelated

whole to professional indicator{ most indicators in indicators to standard X 3=
within the standard standard
Quality/strength of evidence Impressive; Acceptable but Weak; X3=
convincing unremarkable unconvincing
Narratives for each piece of Clear, well-thought- | Adequate Unclear
evidence provide a reflective | out explanation; explanation; some | explanation; little X 3 =
rationale for choosing the clearly reflective evidence of or no reflection
evidence reflection
Summary for entire standard, | Reflective and Adequate reflection,| Unclear meaning,
explaining personal meaningful; relates to part of relates to little or X 3 =
meaning/significance of provides cohesion tq section none of section; -
standard to student entire section little cohesion or
reflection
Section Passing Score: 24 out of 36 Total: I 36
6 pts. 3 pts. 0 pts.
Accurate, neat, Location of No table of contents
Table of organized, reflects | evidence unclear
Contents location of evidence
Critical Teaching Unclear philosophy, | Not
Autobiography philosophy clearly | poorly fits with autobiographical
(previously graded) | stated, aligned with | portfolio evidence
portfolio evidence
Variety of Wide range of Moderate range of | Little or no variety
portfolio indicators, yariety of ind@cators, limited of 'indicators or
types of evidence variety evidence.
Portfolio Neat, creative, Organization poorly | Messy, boring,
presentation organized, easy to fits with portfolio, shabby, confusing,
navigate, engaging, | inconsistent etc.
could be thematic organization




Section Possible Score; 24



Student’s Name

M.Ed. Program
Science Education Department
Portfolio Score

Date
Sections Section Passing Scores Section Scores
Science Content & 24 out of 36
Nature of Science
Curriculum 24 out of 36
Social Context 24 out of 36
Student’s Choice # 24 out of 36
1
Student’s Choice # 24 out of 36
2
Overall Portfolio No minimum ’
Elements ]

24 possible

Total Score (minimum of 153 required)

Comments:

#6 Attachment. NSTA Standard 7. Science in the Community [Social Context] B Data

Table

Supporting Data: Science in the Community - Reflective Professional Pdrtfolio

| Year |

Number of Students | Score (out of 36) | Overall % |




Pass Fail Mean Range
2004 7 1 27 18 - 36 88 %
2003 4 0 34 33-36 100 %

!Data from UGA and GUC candidates.

#7 Attachment. NSTA Standard 8. Assessment - Assessment

ESCI 6450 Curriculum

Curriculum and Assessment Project. This project is worth 50 points or one-half the grade for the
course.

In groups of (2 B 3) or as individuals, you will develop and submit a three-week curriculum unit
(if based on a traditional schedule = 50 minute lessons) or a two-week curriculum (if based on a
block schedule = 90 minute lessons) for both middle and high school levels in subject areas of
your choice: (middle = earth, life, or physical science or an integration) and (high = a Georgia
QCC course or an AP equivalent). Along with the curricula you should include samples of the
formative and summative evaluation/assessment instruments with rubrics or marking schemes
included.

The curriculum and assessment project should have the following components:
5) The School (name and motto):

a) Description of geographical location and community.

b) Student Population: demographic description (it must be diverse)

c) Philosophical statement for the role of science courses offered in the school, a philosophy
and rational for teaching and learning science. (Refer to GeorgiaOs QCCs and the
National Education Standards.

d) List of the schoolOs science courses offered and eligible grade levels to be taken (list an
relevant prerequisites needed for each advanced course).

e) List of the number of teachers required for teaching the science courses.

f) Annual operating science budget including textbooks, equipment, consumables,
technology, fieldtrips, etc. Include one completed order form for the laboratory supplies
used in one lesson of a curriculum unit.

g) Statements and lists of classroom procedures and rules, and safety rules in the science
classrooms should be provided. Also, include a student laboratory safety contract.

h) Labeled maps/drawing of the 2 science (high and middle) classrooms.

10 points
6) Sample Unit Syllabi and Lesson Outlines.

a) The unit syllabi will have as a forward the course goals and objectives.

b) Relevant objectives in GeorgiaOs Performance Standards may be included as lesson
objectives, but the lessons must include higher levels of cognition. The unit syllabus must
include daily lesson objectives and outlined plans. Daily lesson objectives should include
relevant:

i) Content objectives (including relevant GPS Standards).
i) Affective objectives, and
iif) Psychomotor skill objectives.
7) Within your Daily Lesson Plans you should include relevant copies or citations of six
resource articles / instructional materials used in the unit. They may include:



a) An activity from science teaching journal that provides integration of theory into practice
(e .g._The Science Teacher, Science Scope Physics Educatofhe American Biology
Teacher, etc.)

b) Two activities from the worldwide web / www.

c) A citation of a science video such as Bill Nye, Discovery Channel, National Geographic,
Georgia Department of Natural Resources, Nature, NOVA, Erin Brockovich, October
Sky, The Insider, etc.

d) An Instructional Media Center project / assignment.

e) A CD-ROM-based science learning program such as SIMEARTH, Science Court,
BioQuest, etc.

20 points
8) Evaluation / Assessment Instruments and Rubrics: The purpose of this component of the
curriculum project is to utilize various forms of assessment for the lessons and unit. The
implication is that some content and skills may be examined more than once, but using
different instruments. The evaluation / assessment instruments will included the components

(a b e) described below. Rubrics must accompany each item. The awarding of points per

item, question, or task is at your digression.

a) Multiple Choice: 20 items. No more than 40% of the items should be at a low level of
understanding (e.g. BloomOs recall and comprehension).

b) In-depth Constructed Response: 2 short answer items, 2 contingency or structured
response items, and 1 item requiring the construction of a concept map.

c) Essay Items: A choice of 1 of 2 restricted essay questions and 1 free response (open-
ended) question.

d) Portfolio Items: Any 3 potential items that your students could include towards the unitOs
grade, e.g. a critique of a newspaper article, a television program, a poem, a journal,
photographs, the care of a pet or animals, drawings and paintings, posters, a journey to
the zoo, etc.

Laboratory Skill Evaluation: A 50 minute practical examination in which hands-on skills are

evaluated including observations and drawing with discussion, carrying out a procedure, map-

reading, a dissection (flowers, etc.) with microslides, a chemistry or physics experiment, etc.
20 points

#7 Attachment. NSTA Standard 8. Assessment B Scoring Guide / Criteria

ESCI 6450 Curriculum

Curriculum and Assessment Project. This project is worth 50 points or one-half the grade for the
course.

In groups of (2 B 3) or as individuals, you will develop and submit a three-week curriculum unit
(if based on a traditional schedule = 50 minute lessons) or a two-week curriculum (if based on a
block schedule = 90 minute lessons) for both middle and high school levels in subject areas of
your choice: (middle = earth, life, or physical science or an integration) and (high = a Georgia
QCC course or an AP equivalent). Along with the curricula you should include samples of the
formative and summative evaluation/assessment instruments with rubrics or marking schemes
included.

The curriculum and assessment project should have the following components:
9) The School (name and motto):
a) Description of geographical location and community.



b) Student Population: demographic description (it must be diverse)

c) Philosophical statement for the role of science courses offered in the school, a philosophy
and rational for teaching and learning science. (Refer to GeorgiaOs QCCs and the
National Education Standards.

d) List of the schoolOs science courses offered and eligible grade levels to be taken (list an
relevant prerequisites needed for each advanced course).

e) List of the number of teachers required for teaching the science courses.

f) Annual operating science budget including textbooks, equipment, consumables,
technology, fieldtrips, etc. Include one completed order form for the laboratory supplies
used in one lesson of a curriculum unit.

g) Statements and lists of classroom procedures and rules, and safety rules in the science
classrooms should be provided. Also, include a student laboratory safety contract.

h) Labeled maps/drawing of the 2 science (high and middle) classrooms.

10 points
10)Sample Unit Syllabi and Lesson Outlines.

a) The unit syllabi will have as a forward the course goals and objectives.

b) Relevant objectives in GeorgiaOs Performance Standards may be included as lesson
objectives, but the lessons must include higher levels of cognition. The unit syllabus must
include daily lesson objectives and outlined plans. Daily lesson objectives should include
relevant:

i) Content objectives (including relevant GPS Standards).
i) Affective objectives, and
iif) Psychomotor skill objectives.
11)Within your Daily Lesson Plans you should include relevant copies or citations of six
resource articles / instructional materials used in the unit. They may include:

a) An activity from science teaching journal that provides integration of theory into practice
(e .g._The Science Teacher, Science Scope Physics Educatofhe American Biology
Teacher, etc.)

b) Two activities from the worldwide web / www.

c) A citation of a science video such as Bill Nye, Discovery Channel, National Geographic,
Georgia Department of Natural Resources, Nature, NOVA, Erin Brockovich, October
Sky, The Insider, etc.

d) An Instructional Media Center project / assignment.

e) A CD-ROM-based science learning program such as SIMEARTH, Science Court,
BioQuest, etc.

20 points
12)Evaluation / Assessment Instruments and Rubrics: The purpose of this component of the
curriculum project is to utilize various forms of assessment for the lessons and unit. The
implication is that some content and skills may be examined more than once, but using
different instruments. The evaluation / assessment instruments will included the components
(a b e) described below. Rubrics must accompany each item. The awarding of points per
item, question, or task is at your digression.
a) Multiple Choice: 20 items. No more than 40% of the items should be at a low level of
understanding (e.g. BloomOs recall and comprehension).
b) In-depth Constructed Response: 2 short answer items, 2 contingency or structured
response items, and 1 item requiring the construction of a concept map.



c) Essay Items: A choice of 1 of 2 restricted essay questions and 1 free response (open-
ended) question.

d) Portfolio Items: Any 3 potential items that your students could include towards the unitOs
grade, e.g. a critique of a newspaper article, a television program, a poem, a journal,
photographs, the care of a pet or animals, drawings and paintings, posters, a journey to
the zoo, etc.

Laboratory Skill Evaluation: A 50 minute practical examination in which hands-on skills are
evaluated including observations and drawing with discussion, carrying out a procedure, map-
reading, a dissection (flowers, etc.) with microslides, a chemistry or physics experiment, etc.

20 points
#7. Attachment. NSTA Standard 8. Assessment b Data Table
Curriculum and Assessment Project
Year # of Grades Awarded
Students
A+ | A | A | B+ | B | C
2005
Spring 4 | [ 4 | | | |
2004
Fall 16 16
Spring 12 12
2003
Fall 22 19 3
Spring 12 12

#8 Attachement NSTA Standard 10. Professional Growth. Assessment.

History of Science Project. (25% of Course Grade). Students develop a history of science
presentation that counts as 20% towards the course grade. Students produce b from the
standpoint of their future students - a model, collage, demonstration, etc. that is doable by their
students that demonstrates a change in scientific knowledge in human history. Examples can be
Nature Study, 4-H, Sputnik, Civil Rights, BSCS, evolution vs. creation, absolution of Galileo,
Frankenstein and cinema science, Flat Earth Society, Human Genome, etc. The project should
include a strong element of drama. Be sure to share your idea with me before forging forward.
Everyone has a chance to be on stage!

Field Trip Project. (25% of Course Grade). With a partner, students explore field trip
opportunities within the state and present the materials, possibilities, and justifications to the
class. They expected to make an appointment and meet with the person in charge of community
outreach, interview that contact person, collect the materials available, and Owalk throughO a dr
run of such a class trip, anticipating problems and justifying benefits. They need to take notes of
all the detail, conundrums, difficulties, hidden surprises, etc. This will need to be presented to



the class in the format of your choice (e.g., photo, video, PowerPoint) such that it can then help
your classmates in a presentation to their employer. In other words, they must convince their
peers and the professor that itOs worth the time, trouble and money to take our students there.

#8 Attachment. NSTA Standard 10. Professional Growth. Scoring Guide / Criteria

History of Science Project. (25% of Course Grade). Students develop a history of science
presentation that counts as 20% towards the course grade. Students produce b from the
standpoint of their future students - a model, collage, demonstration, etc. that is doable by their
students that demonstrates a change in scientific knowledge in human history. Examples can be
Nature Study, 4-H, Sputnik, Civil Rights, BSCS, evolution vs. creation, absolution of Galileo,
Frankenstein and cinema science, Flat Earth Society, Human Genome, etc. The project should
include a strong element of drama. Be sure to share your idea with me before forging forward.
Everyone has a chance to be on stage!

Field Trip Project. (25% of Course Grade). With a partner, students explore field trip
opportunities within the state and present the materials, possibilities, and justifications to the
class. They expected to make an appointment and meet with the person in charge of community
outreach, interview that contact person, collect the materials available, and Owalk throughO a dr
run of such a class trip, anticipating problems and justifying benefits. They need to take notes of
all the detail, conundrums, difficulties, hidden surprises, etc. This will need to be presented to
the class in the format of your choice (e.g., photo, video, PowerPoint) such that it can then help
your classmates in a presentation to their employer. In other words, they must convince their
peers and the professor that itOs worth the time, trouble and money to take our students there.
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ESCI 5480/7480
Fall 2004
Dr. Butler

History of Science Product & Presentation

You will produce- from the standpoint of the students you intend o teach- a
model, collage, demonstration, etc. that is doable by your students that
demonstrates a change in scientific knowledge in human history. Examples could be:
Nature Study, 4-H, Sputnik, Civil Rights, BSCS, evolution vs. creation, absolution of
Galileo, Frankenstein and cinema science, Flat Earth Society, Human Genome, etc.
This project should include an element of drama.

For the written component of the assignment, you will submit (via email and
two hard copies) the following:

* The title of your presentation (come up with something catchy)
* Background information that puts the idea in context

* Outline of how the activity/assignment should be implemented (e.g.,
materials
needed; scoring rubric for students; other resources (guest speakers,
scientists, community members, media specialists); timeline for the assignment;
etc.)

* Modification(s) for at least one population of students
Be sure to share your idea with me before forging forward. Everyone will have a

chance to share their history of science ideallll
(Presentations will take place on Tuesday, November 9)



History of Science Product & Presentation
Scoring Rubric

Student Name

/2 Title of presentation
/5 Background information that puts the idea in context

__ /8 Outline of how the activity/assignment should be implemented (e.g.,
materials

needed; scoring rubric for students; other resources (guest speakers,
scientists, community members, media specialists); timeline for the
assignment; etc.)

/3 Modification(s) for at least one population of students
/2 Presentation of idea fo class
Comments

/20



ESCI 5480/7480
Fall 2004
Dr. Butler

Science Field Trip Project & Presentation

With a partner, you will explore field trip opportunities within the state and
present the materials, possibilities, and justifications to the class. You will be expected to
make an appointment and meet with the person in charge of community/education
outreach, interview that contact person, collect available materials, and "walk through” a
dry run of such a class trip, anticipating potential problems and justifying benefits. You
will need to take notes of all the detail, conundrums, difficulties, hidden surprises, etc.
This will need to be presented to the class in the format of your choice (e.g., photo, video,
PowerPoint) such that it can then help your classmates in a presentation to their employer.
In other words, convince us it's worth the time, trouble and money to take our students
there.

For the written component of the assignment, you will submit (via email and two
hard copies) the following:

* the place where your students will visit (a website reference would be quite
helpful);

* the reasons why and how your students will benefit from this off-campus
experience (be sure to look at the standards!);

* the activities in which your students will engage and the tasks they will be expected
to complete;

* logistical information on the trip, including hours, costs; and
* any special arrangements that need to be made for students with special needs.
Be sure to share your idea with me before making your trip. Your presentation and

information will be shared with the rest of the class, just like a good professional
educator would do!!l



(Presentations will take place on Tuesday, November 30)

Science  Field Trip  Project & Presentation

Scoring Rubric

Student Name

/2

/10

/5

/3

/5

Comments

/25

Location of Field Trip

Reasons why and how students will benefit from this trip

Identification of activities and expectations
Identification of special arrangement for students with special needs

Presentation to class



#8. Attachment. NSTA Standard 10. Professional Growth B Data Table

History of Science and Field Trip  Projects.

Year # of Grades Awarded
Students

A+ | A | A | B+ | B
2005
Spring 12 | | 7] | | 5
2004
Fall 8 6 2
Spring 14 3 7 4
2003
Fall 15 15
Spring 6 6

Science Education M.Ed. Program
The Department of Mathematics and Science Education

Admission Requirements:




. Completion of a bachelor’s degree from an accredited institution

. Undergraduate GPA of 2.8

. Graduate Record Examination (GRE) combined score of 850 or above (verbal of 400 or
above, Board of Regents policy) OR satisfactory score (44 or above) on the Miller
Analogies Test (MAT)

Course work:

Type of Course Course/Semester Notes
hours

Courses from disciplines ranging
from astronomy to zoology are

Science 3 courses equal to 9 s.h. available. All science courses must
be taken at the graduate level (600(
or above course number)

ESCI 7040 and 7080 are required.
Select 2 others from the following:
ESCI 6200, 6230, 7040, 7060, and
7080. See Course titles

Science Education 4 courses equal to 12 s.h

Select one from psychological and
one from sociological foundations

ESCI 6990 and ESCI 7650
Research 2 courses equal to 6 s.h. (Portfolio project or Research
Project required)

Educational
Foundations

2 courses equal to 6 s.h.

Electives 1 course or 3 s.h. With approval of advisor

DAt least one year of teaching is

required concurrent with or prior

to taking ESCI 7040 and 7080.
Special Requirements Exit Requirements DA student portfolio will be

presented at a faculty/student

seminar and will be evaluated by a

faculty committee.

Total 36 s.h.

DEPARTMENT OF SCIENCE EDUCATION
CERTIFICATION/MASTERS OF EDUCATION

L. Does student meet 35 semester hour requirement for single subject field certification
yes no.

If no, how many semester hours are needed?

Biology Chemistry Physics Earth/Space



Il Certification

EPSY 2020/6010 ESC | 3450 ESCI 4450/6450
SPED 2006r ESC |1 4460/6460 ESCI 5460/7460
ESCI 4030/6030 ESCI 5470/7470 ESCI 5480/7480

ESCI 4480/6480 EDIT 2020/6150
Competency is required in the following science areas for each of the following majors:
Life Sciences

Biochemistry/molecular biology
Genetics/Evolution

Natural history/Ecology
Anatomy/physiology

Cell biology/Developmental biology

Earth Sciences

Mineralogy/petrology
Paleontology/stratigraphy
Atmospheric/oceanic science

Astronomy
Chemistry
Quantitative/qualitative
Physical chemistry
Biochemistry
Organic chemistry
Physics

Mechanics

Electricity and magnetism
Thermodynamics
Waves/optics

Modern physics




I1. Master of Education Program - 36 semester hours (6000 or above course number)

A. Science (9 semester hours)

B. Science Education (4 courses or 12 semester hours)

*ESCI 7040 (required) *ESCI 7080 (required)

Select 2 others from the following: ESCI 6200, 6230, 7040, 7060, and 7080.

C. Education Foundations (2 courses or 6 semester hours, one psychological and one
from social foundations.

D. Research (2 courses or 6 semester hours)
ESCI 7650 (required)

E. Electives (1 course or 3 semester hours)

*Students must complete a year of teaching concurrent with or prior to taking these
courses and completion of the M.Ed.

*Students must pass the Praxis Il tests prior to certification in their content area.

Science  Education Program Course Descriptions

ESCI 3450. Practicum in Science Educatior8 hours.

Oasis Title: PRACTICUM SCI ED.

Intensive school-based experiences in grades 7 through 12 requiring students to teach in varied
cultural and regional settings.

Non-traditional format: Three hours a week in a school-based practicum.

Offered fall and spring semesters every year.



ESCI 4000/6000. Special Problems in Science Educatida6 hours. Repeatable for maximum
6 hours credit.

Oasis Title: SPEC PROB SCI ED.

Specialized study appropriate to the needs of the individual.

Non-traditional format: Independent study.

Offered fall, spring, and summer semesters every year.

ESCI 4030/6030. Teaching Science to Students with Special Educational Ne&dsours.

Oasis Title: SCIENCE SPEC NEEDS.

Basis and practice of modifying science programs/teaching for students with special educational
needs and introductory skills for modifying science programs/teaching strategies.

Offered spring semester every year.

ESCI 4100/6100. Laboratory Teaching Internship3 hours.

Oasis Title: LAB TEACH SCIED.

Undergraduate prerequisite: [BIOL 1108-1108L or (CHEM 1212 and CHEM 1212L) or (CHEM
1312H and CHEM 1312L)] and permission of department.

Graduate prerequisite: (B. S. degree in biology or chemistry) and permission of department.
Students will intern in the laboratory component of introductory science courses on the UGA
campus. Students will co-teach laboratory sessions with a science laboratory assistant and
perform duties related to instruction.

Non-traditional format: This is not a lab course, but it is an internship where the student will
spend approximately 4 hours per week in a teaching laboratory and 1 hour per week in a
discussion seminar.

Offered fall and spring semesters every year.

ESCI 4420. Science for Early Childhood Education3 hours.

Oasis Title: SCI EARLY CHILDHOOD.

Prerequisite: Permission of department.

Science curriculum, instructional practices, and assessment techniques for young children.
Content selection and organization, lesson and unit planning, teaching and assessment material
Offered fall and spring semesters every year.

ESCI 4430. Science Curriculum for the Middle Grades3 hours.

Oasis Title: SCI CURR MID SCH.

Prerequisite: Permission of department.

Corequisite: GEOL 4750/6750.

Examination and selection of science curriculum materials and assessments. Evaluating and
reformulating materials for relevance to middle grades classrooms. Special attention to example:
and problems drawn from the life, earth, and environmental sciences.

Offered fall semester every year.

ESCI 4440. Science Teaching Methods in the Middle Grade3 hours.



Oasis Title: SCI TEACHI MID SCH.

Prerequisite: Permission of department.

Corequisite: CHEM 1060-1060L.

Science teaching methods using classroom, laboratory, and field experiences. Development of a
range of strategies appropriate for use with middle grades students. Special attention to example
and problems drawn from the physical sciences.

Offered spring semester every year.

ESCI 4450/6450. Science Curriculum and Learning hours.

Oasis Title: SCIENCE CURRICULUM.

Undergraduate prerequisite: EPSY 2020 and EFND 2030.

Science curriculum models for students in grades 7 through 12 in relation to goals for science
education and classroom practice. Development, selection, and evaluation of curricular materials
based on research in learning.

Offered fall and spring semesters every year.

ESCI 4460/6460. Methods of Science Teachirgjhours.

Oasis Title: METHODS SCI TEACH.

Undergraduate prerequisite: EPSY 2020 and EFND 2030.

Undergraduate corequisite: ESCI 3450 and ESCI 4450/6450.

Science instructional strategies and classroom assessment for students in grades 7 through 12.
Classroom management, lesson planning, and safety in the science classroom.

Offered fall and spring semesters every year.

ESCI 4470/6470. Special Topics in Science Teachidghours.

Oasis Title: SPEC TOPICS IN SCI.

Selected modules on science teaching and learning on special topics such as applications of life
science teaching; applications of physical science teaching; interdisciplinary science teaching;
multimedia and computers in science teaching; reading, writing, and literacy in science.

Offered fall, spring, and summer semesters every year.

ESCI 4480/6480. Technological Capabilities for Science Teachir®hours.

Oasis Title: TECH FOR SCI TCH.

Classroom applications of electronic technologies to science teaching, including analog
audiovisual media, microcomputers, telecommunications networks, and their interactions.
Technology-facilitated teaching strategies and curriculum integration in science teaching at the
middle and secondary school levels.

Offered fall semester every year.

ESCI 5460/7460. Science Education School-Based Internshlpl5 hours. Repeatable for
maximum 20 hours credit.

Oasis Title: SCHBASED INTERNSHIP.

Prerequisite: ESCI 3450 and ESCI 4450/6450 and ESCI 4460/6460.



Undergraduate corequisite: ESCI 5470/7470 and ESCI 5480/7480.

School-based experiences in grades 7 through 12 under the supervision of a University
supervisor.

Non-traditional format: This course will accommodate students in both the traditional and
alternative tracks. One hour of credit will be awarded for every forty hours of school experience.
Offered fall and spring semesters every year.

ESCI 5470/7470. Reflection on Science Teachir§hours.

Oasis Title: REFLECT SCI TEACH.

Prerequisite: ESCI 3450 and ESCI 4450/6450 and ESCI 4460/6460.

Undergraduate corequisite: ESCI 5460/7460 and ESCI 5480/7480.

Topics following student teaching include development as a reflective practitioner, preparation
for being a first year teacher, and professional portfolio development.

Offered fall and spring semesters every year.

ESCI 5480/7480. Philosophy and Leadership in Science Classroom Practi@éwours.

Oasis Title: CLASSROOM PRACTICE.

Prerequisite: ESCI 3450 and ESCI 4450/6450 and ESCI 4460/6460.

Undergraduate corequisite: ESCI 5460/7460 and ESCI 5470/7470.

Historical, cultural, social, political, and professional influences related to science classroom
practice in grades 7 through 12.

Offered fall and spring semesters every year.

ESCI 6200. Science, Technology, and SocieB/hours. Repeatable for maximum 6 hours
credit.

Oasis Title: SCI TECH SOCIETY.

Prerequisite: Permission of department.

Science, technology, and society (STS) related goals and activities in the K through 12
curriculum. Emphasis is placed on STS issues in the state of Georgia.

Offered summer semester every year.

Offered fall semester every odd-numbered year.

ESCI 6220. Marine Environmental Education.3 hours.

Oasis Title: MARINE ENV ED.

Teaching strategies to interpret marine and coastal environments.
Not offered on a regular basis.

ESCI 6230. Environmental Science Educatior8 hours.

Oasis Title: ENVIRON SCI ED.

Prerequisite: Permission of department.

Environmental curriculum materials and how they can be implemented in the science classroom.
Offered summer semester every year.

Offered spring semester every even-numbered year.



ESCI 6420. Science for Early Childhood Education3 hours.

Oasis Title: SCI EARLY CHILDHOOD.

Science content selection and organization, lesson and unit planning, science teaching and
assessment materials, and the sociocultural construction of science knowledge by young
children.

Offered summer semester every year.

Offered spring semester every even-numbered year.

ESCI 6990. Research Seminar in Science Educatiahhours.
Oasis Title: RES SEM SCI ED.

Research and evaluation studies in science education.
Offered fall semester every even-numbered year.

Offered summer semester every odd-numbered year.

ESCI 7000. Master's Researchl-9 hours. Repeatable for maximum 9 hours credit.
Oasis Title: MASTER'S RESEARCH.

Prerequisite: Permission of department.

Research while enrolled for a master's degree under the direction of faculty members.
Non-traditional format: Independent research under the direction of a faculty member.
Offered fall, spring, and summer semesters every year.

ESCI 7005. Graduate Student Seminar3 hours. Repeatable for maximum 45 hours credit.

Oasis Title: GRAD STUDENT SEM.

Advanced supervised experience in an applied setting. This course may not be used to satisfy a
student's approved program of study.

Non-traditional format: Seminar.

Offered fall, spring, and summer semesters every year.

ESCI 7020. Teaching Science in the Elementary Scho8lhours.

Oasis Title: SCI IN ELEM SCHOOL.

Prerequisite: Permission of department.

Instructional practices, materials, and assessment in teaching biological, physical, and earth
sciences in the elementary school.

Offered summer semester every year.

Offered spring semester every even-numbered year.

ESCI 7040. Teaching Strategies for Middle and Secondary School Science Teach@rs.
hours.

Oasis Title: TEACHING STRATEGIES.

Prerequisite: Permission of department.

Improvement of instructional competencies of teachers of science in middle and secondary
schools. Includes preparation in the planning and implementation of instructional strategies.



Offered fall semester every even-numbered year.
Offered summer semester every odd-numbered year.

ESCI 7060. Technology in Science Educatio3.hours.

Oasis Title: TECHNOLOGY SCI ED.

Prerequisite: ESCI 4480/6480 or EDIT 2020 or permission of department.

Analysis of research, practice, and policy issues regarding the role of electronic technologies in
science teaching, curriculum development, and teacher education.

Offered spring semester every even-numbered year.

ESCI 7080. Curriculum Planning in Science Education3 hours.

Oasis Title: CURR PLAN SCI ED.

Science curriculum from early childhood to high school. Social, psychological, philosophical,
and practical influences on science curriculum are applied to the process of selecting and
developing curriculum materials.

Offered spring and summer semesters every odd-numbered year.

ESCI 7300. Master's Thesis1-9 hours. Repeatable for maximum 9 hours credit.
Oasis Title: MASTER'S THESIS.

Prerequisite: Permission of department.

Thesis writing under the direction of the major professor.

Non-traditional format: Independent research and thesis preparation.

Offered fall, spring, and summer semesters every year.

ESCI 7650. Applied Project in Science Educatior8 hours. Repeatable for maximum 6 hours
credit.

Oasis Title: APP PROJ SCI ED.

Prerequisite: Permission of department.

A topic or problem in science education significantly related to the student's professional
responsibilities.

Non-traditional format: Student working on project for MA degree.

Offered fall, spring, and summer semesters every year.

ESCI 8060. Affective Domains in Science EducatioB.hours.

Oasis Title: AFF DOMAIN SCI ED.

Values and attitudes embodied in science and technology education. Students will formulate
objectives, use instructional techniques, and implement evaluation procedures directed toward
important outcomes of the affective domain.

Offered spring semester every odd-numbered year.

ESCI 8100. International Science Education3 hours.
Oasis Title: INTERNATNAL SCI ED.
Science education instruction, curriculum, and policy issues in countries with developed and



emerging economies.
Not offered on a regular basis.

ESCI 8120. Science Writing and Literature Retrieval3 hours.

Oasis Title: WRIT LIT RETRIEVAL.

Scientific writing and literature retrieval techniques in the sciences. Familiarization with library
resources and their use through manual and automated retrieval systems and on practical aspec
of oral and written communications of scientific information.

Not offered on a regular basis.

ESCI 8200. Science Supervisior. hours.

Oasis Title: SCIENCE SUPERVISION.

Supervision and evaluation of school science programs.
Offered summer semester every even-numbered year.

(ESCI) EFND 8210. Multicultural Education Research.3 hours.

Oasis Title: MULTIC ED RSCH.

Prerequisite: EFND 7200 and permission of department.

Using multicultural education research articles, chapters, and books; familiarization of seminal
multicultural education research studies; and a critical analysis of the research done in one area
are the foci of the course.

Not offered on a regular basis.

ESCI 8990. Research Seminar in Science Educatidl+6 hours. Repeatable for maximum 9

hours credit. 2 hours lab per week.

Oasis Title: RESEARCH SEMINAR.

Prerequisite: Permission of department.

Integration of theoretical construction in research design and analysis into practical application tc
science education research, both published and proposed.

Non-traditional format: Students will meet with faculty members on a regular basis.

Offered fall and spring semesters every year.

ESCI 9000. Doctoral Researchl-9 hours. Repeatable for maximum 12 hours credit.
Oasis Title: DOCTORAL RESEARCH.

Prerequisite: Permission of department.

Research while enrolled for a doctoral degree under the direction of faculty members.
Non-traditional format: Independent research under the direction of a faculty member.
Offered fall, spring, and summer semesters every year.

ESCI 9005. Doctoral Graduate Student Seminai3 hours. Repeatable for maximum 45 hours
credit.

Oasis Title: DOC GRAD STU SEM.

Advanced supervised experience in an applied setting. This course may not be used to satisfy a



student's approved program of study.
Non-traditional format: Seminar.
Offered fall, spring, and summer semesters every year.

ESCI 9010. Problems of Teaching College Scienc8shours.

Oasis Title: PROB COLLEGE SCI.

Instructional practices in higher education with special emphasis on the teaching and learning of
science. The establishment of appropriate goals, the selection of effective teaching methods, an:
the critical elements of assessment will serve as core topics.

Not offered on a regular basis.

ESCI 9020. History and Theory of Science Educatiord hours.

Oasis Title: HIST THEORY SCI ED.

Science education's historical and theoretical background and its influence on current science
teaching practices. Examines contributions by science educators and learning theorists who hav
influenced classroom practices and curriculum development.

Offered fall semester every even-numbered year.

ESCI 9080. Science Curriculum Theory and Practice3 hours.

Oasis Title: SCIENCE CURRICULUM.

Prerequisite: Permission of department.

Historic and present day school science curricula. Literature, recent national reports, as well as
national, state, and local standards, will be examined as a context which frames curriculum and
its development.

Offered spring semester every odd-numbered year.

ESCI 9300. Doctoral Dissertation3-15 hours. Repeatable for maximum 30 hours credit.
Oasis Title: DOCT DISSERTATION.

Prerequisite: Permission of department.

Dissertation writing under the direction of the major professor.

Non-traditional format: Independent research and preparation of the doctoral dissertation.
Offered fall, spring, and summer semesters every year.

ESCI 9600. Educational Research in Science Educatiot9 hours. Repeatable for maximum

9 hours credit.

Oasis Title: ED RES SCIENCE ED.

Prerequisite: Permission of department.

Research practicum while involved in a research problem, including activities such as searching
the literature, collection of data, or processing data.

Non-traditional format: Research practicum.

Offered fall, spring, and summer semesters every year.

ESCI 9630. Critique of Educational Literature in Science Education3 hours.



Oasis Title: ED LITERATURE SCI.
Interpretation and evaluation of selected research and theoretical writings in science education.
Offered fall semester every odd-numbered year.

ESCI 9700. Internship in Science Educationl-9 hours. Repeatable for maximum 9 hours
credit.

Oasis Title: INTERNSHIP SCI ED.

The development of instructional materials and their use in classroom settings based on the
student's professional responsibility.

Non-traditional format: Internship.

Offered fall, spring, and summer semesters every year.

ESCI 9730. Science Teacher Education - Theory and Practic®hours.

Oasis Title: THEORY & PRACTICE.

Research and practice of science teacher education, including historical perspectives, models fo
the preparation of teachers, and reform movements.

Offered summer semester every odd-numbered year.



