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Triad Simultaneous Renewal:
A Marriage with Teacher Education/ Math & Science and PreK-12
Introduction

This paper outlines how shared decision-making among teacher education
faculty, PK-12 educators and the Science & Mathematics faculty successfully lead to
the preparation of quality educators. The Wright State University (WSU), a
metropolitan community-focused university, part of the National Network for
Educational Renewal (NNER), was selected in 1994 as one of 18 institutions (see pg.
4) whose process of teacher education reform makes extensive use of PreK-12 sector
involvement. This university successfully passed NCATE review in the fall of 1996,
and has developed several joint appointments between the College of Education and
Human Services (CEHS) and the College of Science and Mathematics (COSM). This
pivotal factor makes it possible to insure that Learned Society Guidelines are infused
into content courses of both elementary and secondary pre-service students.

In addition, the professional experiences of teacher education interns who
enter the field from prior professions or training are discussed. Candidates are
immersed in an intensive fifteen-month program, which compresses the traditional
three years of professional training into a full-time internship. This program learned
significant lessons that should be shared with other teacher educators.

In addition to professional competence, job stress, student conflict, and family
as well as personal pressures that must be mastered by these interns; they must also
learn and show performance on the Praxis IIll Domains and 19 Criteria. These 19

Criteria are demonstrated through an electronic portfolio. Further, the paper



addresses the use of PRAXIS III/Pathwise in the training and orientation of both
Professional Educator Program (PEP) interns and professional clinical faculty
mentoring these students. The State of Ohio passed legislation (1998) supporting
PRAXIS as a performance based vehicle to license educators. In anticipation of this
important shift from certification to licensure, Wright State University (WSU)
developed a format for the electronic portfolio mirroring PRAXIS III criteria and
requiring the PEP interns to develop an electronic portfolio using this template.
The following objectives frame the paper content:

1. To present the university’s inter-collegial collaboration for teacher
content preparation.

2. To clarify how learned society guidelines & state teacher performance
requirements (PRAXIS III) are integrated into an electronic portfolio
template.

3. To demonstrate documentation of content & teaching proficiency via

an electronic portfolio.

4. To present the evaluation process used in a multi-faceted renewal
project.

As the twentieth century drew to a close, educators were held accountable for
school improvements that, supposedly, occurred during the last two decades. The
public wants evidence that their schools are improving. The following renewal

project provides such evidence.

Historical Overview of Wright State Redesign Efforts
Partners Transforming Education: School®UniversityeCommunity is a process
model to plan and articulate the simultaneous renewal of the education of educators

and the PreK-12 sector. The College of Eaucation and Human Services’, Wright



State University, formal involvement in this ongoing process to bring about systemic
change to Pre-K higher education began in January 1992. Partners Transforming
Education involved over 430 people representative of the PreK-12 sector, business,
human service agencies, the University, the military, and others, to give input on the
changes needed to create a new culture of collaboration that is responsive to
society's needs.

Individuals from the PreK-12 sector, working with this initiative, are
classroom teachers and administrators representative of a number of school systems
within the Dayton metropolitan region that Wright State University serves. With
the amount of criticism aimed at the public schools and the growing concern about
teacher education programs, educators can no longer work in isolation. The College
faced the challenge and invited not only the PreK-12 sector to join in problem
sblving, but turned to the University at large and the Community to work
collaboratively in building a program that prepares better qualified pre-service
teachers and provides renewal of PreK-12 and higher education faculties and
administrators simultaneously.

This "simultaneous renewal" concept of both PreK-12 and Teacher Education
surfaced as an essential component of advancement efforts. No partnership can exist
where only one partner grows and benefits. As Goodlad establishes in Educational

Renewal: Better Teachers, Better Schools (1994) working together must be mutually

advantageous.
Partners Transforming Education is moving forward with newly designed

teacher education curricula, a conceptualized post baccalaureate professional school

5] 3



model, and formally established partnership sites within PreK-12 schools.
Classroom teachers, school administrators, arts and sciences faculty, education and
human services faculty, and community representatives are continuing to serve as
integral collaborators in the ongoing process for renewal. All partners are actively
involved in professional development activities and a re-designed governance
structure. The partner schools and districts also identified agendas of specific goals
and improvements. The partnership goal focuses on moving the agenda of both
parties forward. Funding from the DeWitt-Wallace Foundation provided the

funding to assist all partners in simultaneous renewal.

The University/School District Partnership Agreement

As suggested by the NNER, WSU developed a written Partnership Agreement
with school systems requesting partnerships (see Attachment A). The Agreement
serves as a working document to articulate the purposes and direction of the
collaboration. The four partnership purposes established by the NNER and
supported by the WSU Partnership are:

1. Creating and sustaining learning communities which enables PreK-12
learners and partners to construct meaningful knowledge;

2. Preparing Educators;
3. Providing Professional Development; and

4. Conducting Inquiry (NNER Compact For Partnership Schools, 1994).

After several drafts, the final working document was agreed upon by both

administrations. The document includes a mission statement. Also included in the



document are: Partnership Goals, Partnership Principles, Partnership Outcomes,
Partnership Supporting Actions, Partner Commitment and Governance Principles.
An Intern Policy Statement is attached to the document to assure clear

understanding of joint expectations of the university students.

The Professional Educator Program

WSU is a state-supported university dedicated to the educational, social, and
cultural needs of the Dayton area with an enrollment of 17,000 graduate and
undergraduate students. WSU is especially proud of the Professional Educator
Program (PEP). PEP is the culmination of the college efforts to be a collaborative
partner in teacher preparation and professional development of K-12 practitioners.

The PEP uses the medical school model that permits a select group of post-
baccalaureate students to practice the art and science of teaching in a clinical
environment. The strength of the program is that the interns experience the total
ecology of the school beginning the summer prior to and concluding the summer
following the school year. The interns earn their teaching certificate (license) in 15
months of intensive field-base preparation. They build on their undergraduate
degree to become a certified / liéensed Ohio teacher.

The PEP cohort consists of student interns who are housed in public schools.
The cohort includes persons who have enjoyed professional success in the military,
business, and other careers. Teachers who voluntarily complete é workshop serve as
clinical faculty members in partnership with WSU. The clinical faculty provide a

learning laboratory that is rich in problem solving and collaborative teaching and



learning opportunities. These clinical faculty mentors supervise the interns in cohort
groups and demonstrate dynamic teaching. As a result, public school students in
primary through 12th grade gain from the fluid and cooperative interaction of

professional educator interns, clinical faculty and other school personnel.

Lessons Learned

As with any educational experience, reflections must illustrate both positive
and negative lessons learned. We are most appreciative for Dr. Goodlad and his
leadership team for the many lessons they learned, and subsequently shared so that
we benefited from their experience.

One of the richest ideas articulated by the Goodlad and senior associates'
philosophy was the need to establish governance or advisory councils. Advisory
councils proved imperative. The advisory council, representing all the key players
(interns, teachers, principal and WSU faculty) in the program made decisions about
the day to day operation of the PEP and building renewal efforts. Major decisions
coming out of the council included: an attendance policy and procedures for
professional days, absenteeism and personal days, substituting procedures, and
renewal trip arrangements. Another idea adopted from Dr. Goodlad, et. al.,
supported having the Partner School collaborate on renewal. The Advisory Council
identified a year long renewal effort which they desired to explore.

Other of the many positive lessons learned include:

. Interns highly valuing all field internship work;

. Teachers validated that interns made major differences in PreK-6 students
lives;
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. Teachers were motivated to undertake extensive renewal activities;

. Teachers verified that they were more focused on personal excellence when
entrusted with apprenticing a future educator;

. University faculty experienced the real world of day to day teaching;

. Intern problems were addressed quickly through concern conferences (five in
fall term alone); and

. Interns bonded with each other as a support group.
The list of the liabilities was approached in a positive manner. It highlights

those elements which must be addressed. These include:

. Interns must identify financial resources and support system for the year.

. Interns and clinical faculty due process for disagreements/concerns must be
clarified.

. Teachers desire input into university curriculum and practice;

. Better avenues for communication must be established.

. More university attention is needed at the school site.

. Flexibility and civility must be stressed in summer coursework: i.e. classroom

placement, syllabi or participants.

PRAXIS/Pathwise

In an effort to assure Ohio students, parents and communities that the state’s
teaching force has the necessary knowledge base and proficiency to adequately
address students needs, the State of Ohio decided to use The PRAXIS SERIES:
Professional Assessments for Beginning Teachers. This series constitutes a system
designed to assess the skills of beginning teachers. While one component of the

PRAXIS SERIES, the PRAXIS II: Subject Assessments, is intended to assess
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prospective teachers’ depth and knowledge of subject matter and pedagogical
principles, newly adopted state licensure standards mandate a performance-based
evaluation of teaching skills from within the context of a specific classroom setting.
The PRAXIS III is a complementary assessment developed with this specific
context in mind. Founded upon the basic assumptions that effective teaching
requires both action and decision making and that learning is a process of active
knowledge construction, the assessment was developed to reflect both the art and
science of teaching. Moreover, it was designed by the Educational Testing Service
(ETS) to be a reliable and valid measure of teaching performance likely to meet the
rigors of subsequent legal challenges. The PRAXIS III criteria were derived from a
national research base with input from 2,000 educators from diverse backgrounds
from across the country. It was developed for use in teacher licensing decisions
made by states or local agencies empowered to license teachers and was not
designed for the purpose of employment decisions. As such, the intent of ETS was
from the outset to develop a national consensus on the important aspects of teaching
and to translate that consensus into a framework for decision-making which is both

informed by theoretical and policy perspectives of both educators and researchers.

The PRAXIS-Based Electronic Portfolio

NCATE and other professional agencies have challenged Teacher Preparatory
programs to designate their instructional model. WSU identified Teacher as both a
developing professional and problem-solver/decision maker as their model. Along with

this model, the college supported a model assessment strategy to track the students’
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professional development throughout the PEP program. The PRAXIS-Based
PORTFOLIO serves as a pilot project in hopes of clarifying interns” progress toward
professionalism (See Attachment B).

The State of Ohio, in collaboration with the Educational Testing Service (ETS),

formulated a Professional Educator Assessment Framework (Figure 1).

Figure 1

Ohio’s Professional Educator Assessment Framework

Phase 1 Phase 2 Phase 3
Extended Clinical Training & Assessment Continuing Education

New Joint Responsibility for
Quality Control

T

NCATE State Licensing Authority

v A v

Career (P Acceptance > pre- > intem » Exam of » Recommend P Advanced »
goal into Teacher service License teaching for regular Certification
Teacher prep prep Provisional knowledge & license
Program program license assessment of Professional
skills — end of License
+ 1-2 yr. + +
NO NO NO
PPST NTE PRAXIS NI NBPTS
PRAXIS | PRAXIS I

During Pre-service Preparation, Phase I, all Teacher Education Programs must be

approved by the NCATE. Pre-service students, after establishing teaching as their
coal take the ETS PRAXIS I exam (previously PPST). PRAXIS I, a pencil and paper
exam, assesses content. After pre-service preparation (see PEP schedule —

Attachment C) students are mandated to successfully pass PRAXIS II (previously
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the National Teacher exam — NTE). Ohio’s test score requirements are challenging.
Depending on the various content areas the cut-off scores are from first to third
highest within the 50 states (i.e., math first highest, or English second highest).

Once PRAXIS II is successfully passed, students receive an interim license, the
Provisional Licensure, permitting up to 2 years of classroom teaching. This begins
Phase II. During these two years novice teachers must show performance
proficiency in the PRAXIS Domains by acceptably completing PRAXIS III. Once
PRAXIS III mastery is accomplished teachers are eligible for Professional Licensure.

Ohio encourages experienced educators to acquire advanced certification via
the National Board for Professional Teacher Standards (NBPTS). The state provides
funds for National Certification as well as financial awards for satisfactorily
completing the certification.

Ohio conducted a pilot study outlining a support system for PRAXIS III. The
beginning teacher received support from both a University mentor and a district
mentor. Two different PRAXIS assessors observed the beginning educator (see
Figure 2). The methodology used by PRAXIS III includes:

. Direct observation of classroom practice.

. Review of written documentation prepared by the teacher (A Class

Profile identifying class dynamics and an Instructional Profile
clarifying teaching procedures.

. Semi-structured interviews (both Pre and Post Observation
Interviews).

12
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Figure 2

PRAXIS III - Pilot Study Outline

University ,Meﬁtdf

District Mentor

Assessor ¢ —>

ODE/ETS

Generally, the assessment results in a rubric (with three numerical levels). The
assessor collects evidence regarding the 19 criteria. If the evidence demonstrates a
high level of mastery of the skill the score results in a three. If the evidence indicates
rudimentary criteria mastery a score of two results. If the educator’s evidence
indicates lack of mastery, a score of one results. A one might also illustrate that the
criteria was violated. Also a score of 1.5 or 2.5 might occur if evidence is close but
somewhat questionable or limited. In other words, a lower level might be met but
the higher level might not quite be evidenced. Another pilot assessment is scheduled

to be activated statewide by 2002.
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Integrating Science with PRAXIS III Model

At WSU we believed that PRAXIS, designed to be generic to all disciplines,
would be enhanced by content mandates from the various learned societies. Science
was the first content area where enhancement of the 4 Domains was attempted.
Attention ‘was given to the NSF report (1996) entitled, “Shaping the Future: New
Expectations for all Understanding Education in Science, Mathematics, Engineering
and Technology”. The following are the key summations of this report:

*  College science and math programs should be refocused in order to

better educate the 80 percent of the students who do not major in the

science discipline.

. All students should learn these subjects by direct experience with the
method and processes of inquiry.

. Any sustained national effort to improve science and math
achievement eventually must address the quality of teacher education
at the undergraduate level.

. Few teachers, particularly those at the elementary level, experience any
teaching that stresses the skills of inquiry and investigation, they
simply never experience those methods in their teaching.

. Faculty must actively engage their students preparing to be K-12
teachers (as well as others) by assisting them to learn not only science
facts, but also the methods and processes of research, what scientists
and engineers do, how to make informed judgements bout technical
matters, and how to communicate and work in teams to solve complex
problems.

. While some institutions already are making the changes needed to
help them meet that goal, most are not.

Traditionally at most universities two entities, the College of Science &
Mathematics (COSM) and the College of Education & Human Services (CEHS)

failed to interact well. At WSU we are appreciative of our intra-collegial
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partnerships. Over the last 15 years several noteworthy collaborations resulted. Of
particular interest to the issue of best practice are:

1. Joint faculty appointments which resulted in improved science and
math content courses for pre-service teachers as well as pedagogical
framework within these courses.

2. Infusion of learned society standards into the PRAXIS Domains.

Eight joint appointments exist at WSU currently. Three of the eight exist
between the Mathematics Department and Teacher Education (TED). These tenure
lines are secured for math educators rather than matﬁemati‘cians. One math educator
line rests solely in the Mathematics Department. The other two math lines are split
between the two colleges. The first split position has the majority of responsibility to
the Education Department, while the second position responsibility lies within the
Mathematics Department. The remaining five joint positions are housed between the
sciences and teacher education. Two of the science lines reside in Biology. Originally
these Biology lines were mirror opposites. One Biology educator has two thirds of
their appointment in Biology and one third with TED. The other Biologist was
housed in TED, having two-thirds appointment there and one-third in the Biology
Department. The third, physical science educator, is split 1/9 in TED and 8/9 in the
Physics Department. The fourth, earth science educator, is split one third in TED and
two thirds in Geology. The fifth appointment is a collaboration between TED and
the Chemistry department. This impressive group of educators has secured over
$900,000 in grant funding. These funds permitted major pre- and inservice training

in appropriate content and science education pedagogy. Two of the three math
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educators have received tenure and promotion. Four of the five science educators
are moving through the promotion and tenure process successfully this year.

These science and mathematics educators are producing a core of “best
practice” public school teachers who are taking appropriate graduate and
undergraduate courses and inservice workshops. To account for “best practice” the
learned society standards have been infused into the PRAXIS Domains and criteria
documentation in certified teachers’ portfolios. An overview of the path to these
portfolios will assist with understanding.

With the afore mentioned NSF points in mind, the joint faculty in science
education developed a conceptual framework for undergraduate elementary pre-
service students at WSU. The framework contains six levels. The first level consists
of a foundational course aimed at developing initial science literacy and problem
solving. The second level involves four conceptual units in physics, chemistry,
geology and biology. The third level builds on level two advancing knowledge and
skills in the four science disciplines (physics, chemistry, geology and biology). The
fourth level requires students to complete projects in science. The next two levels
involve science teaching application. The fifth level integrates math and science

methods. The capstone level is supervised field and intern placements (see Figure 3).
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Figure 3
WSU'’s Conceptual Framework

Supervised Field
Placements

or Internships

Integrated Science and
Math Mathematics

Concepts in Concepts in Concepts in
Physics I1 Chemistry II Biology II

Concepts in
Biology 1

Concepts in
Geology 1

Concepts in
Chemistry 1

Concepts in
Physics 1

To further clarify the learned society information infusion the following selection
serves as an example. Only one of the four science disciplines is selected, that being
Life Science. Consideration for the content courses was Project 2061
recommendations, the National Science Education Standards and the Ohio State
Science Framework. The content is presented in a constructual perspective. Being
that the content presented in learning cycles, as exploratory experiences with the
content first presented in more traditional forms. With a process orientation, content
is analyzed by processing and story perspectives. Meaning a student reflects on
Charles Darwin’s story as well as the process of evaluation he designed. WSU has

accepted the philosophy that less is more. Thus, content must be narrowed down to
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key concepts in biological science. Figure 4 details the concepts we identified that
were necessary for biology.

Figure 4

Concepts in Biology

* concepts and applications

* constructivist environment

* process and problem solving oriented

¢ articulated with themes and “big ideas”

* pedagogical content knowledge

¢ STS perspectives :

* PRAXIS III congruent performance assessment

i,

25

7

R,

7
Vi
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The next step was to address the elementary public school age science
standards. The K-4 Life Science standards, then the Fundamental Concepts and
Principles, followed by some common misconception as well, are points to
remember. Subject matter for K-4 Life Science content standards are: characteristics
of organisms; life cycles of organisms; and organisms and environments (see Figure

5).
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Figure 5

Fundamental Concepts and Principles for K-4 Life Science Standards

1. The Characteristics of Organisms
¢ Organisms have needs.
* Many organisms live in many types of environments.
 Organisms have different structures, which serve different functions.
* Organisms exhibit behaviors which results from senses detecting internal and
external cues.

2. Life Cycle of Organisms
* Stages in a life cycle.
e Characteristics are inherited from parents to offspring.
* Some characteristics are acquired and not heritable to offspring.

3. Organisms and their Environments

* All animals depend on plants as the main producers of food.

* Organisms behaviors are adapted to their environments both living and physical.

* When environments change some organisms can survive and others die or
migrate.

* Organisms change their environments both positively and negatively.

¢ Humans depend on natural and constructed environments and impact their
environments both positively and negatively.

Figure 6

Some Common Misconceptions

* Attributing anthropomorphic explanations to organisms.

* Associating life with activity or movement.

¢ Using mutually exclusive classification schemes rather than hierarchies.

* Not understanding the continuity of stages of development in life cycles.

* Naive beliefs about inheritance e.g. traits come from only one parent or are a simple
blending from both parents.

Points to Remember

Building concepts and understandings through direct experience with organisms, life cycles, and
habitats. Concentrate on the characteristics of organisms, their life cycles and the interactions within
their environments. This should foster an appreciation for the diversity of life and organisms
interdependence on biotic and abiotic environmental factors. Observations of organisms should be
focused around those in the child’s house, school, and /or their immediate natural world.

The intermediate grades 5 - 8 are likewise, addressed in Attachment D.

19
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For teacher evaluation a rubric for science was extrapolated from NSTA,

AETS, NSES Principles and Frameworks. The content questions posed were:

a conceptual framework consistent with the NSES and the Ohio State
Science Model?

a thematically unified framework across disciplines?
understanding of concepts within the context of laboratory?
use of mathematics and statistics to analyze and explain data?

understanding how concepts can be applied to personal, social, and
technological issues?

As Danielson (1996) in Enhancing Professional Practice states,

“A framework for professional practice offers the teaching profession the
same definition long afforded other professions. A framework answers the
questions, ‘What does an effective teacher know? What does the
accomplished teacher do in the performance of her duties?” A framework is
useful for all members of the profession, for those just entering, to veterans
who may have lost enthusiasm for their work, to master teachers who are
trying to convey their wisdom to others.” (p. 6)

Examples from the performance-based assessment rubric from PRAXIS III

married with concepts in Biology as well as CASE-AETS/NSTA appear next (see

Figures 7 and 8).
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Figure 7

Performance-based Assessment Rubric
“Concepts in Biology”

(PRAXIS II1 / Pathwise)
Planning and Organizing Content Knowledge (PRAXIS III)

A. Student’s Background

Has the student demonstrated they are knowledgeable of ways to obtain and assess information
about student’s background knowledge and experiences, cultural diversity, and/or individual
differences?

Has the student demonstrated knowledge of why it is important to be familiar with student’s
background knowledge and experiences, cultural diversity and/or individual differences?

1 2 3 4 5

B. Learning Goals
Has the student demonstrated an ability to articulate clear and appropriate learning goals?

1 2 3 4 5

Has the student demonstrated an understanding that they are knowledgeable as to why their
learning goals are appropriate and/or differentiated for groups and/or individual students?

1 2 3 4 5

21

19




Figure 8

Performance-based Assessment Rubric
“Integrated Science and Math Methods”

(CASE-AETS/NSTA)
Intern/Student Teacher Evaluation Based on NSTA/AETS

Principles and Frameworks

Standards for the Education of Teachers of Science: Content

Does the student demonstrate a strong and significant development of a conceptual framework

within their discipline including major concepts consistent with the NSES and the Ohio State Science
Model?

1 2 3 4 5

Does the student demonstrate a development of a thematically unified framework of concepts from
across all the traditional discipline of natural science?

1 2 3 4 5
Does the student demonstrate an understanding of concepts within the context of laboratory
activities, teaching, investigating and problem solving?

1 2 3 4 5
Does the student demonstrate an ability to use mathematics and statistics to develop fundamental

concepts related to the natural sciences to analyze and explain data, and to convey the nature of
science to students?

Evaluating Partnerships
The philosophy of collaboration/renewal in partner schools is based on a
belief that this effort is an integrated process and requires continuous study over

time. As used in this study, the evaluation process required a model that utilized a
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number of approaches to secure data from all teachers, students, administrators and
university participants. For the purposes of this paper, evaluation is defined as “the
process of clarifying a set of informational needs, and collecting, analyzing, and
reporting the information to interested parties”. The evaluation addressed the
following research questions:

1. What impact have renewal efforts had on the practice of professional
teachers, administrators and interns in the partner schools?

2. What renewal values have accrued to participating partner schools and
the university in relation to professional growth, performance assessment
of first year teachers, and revising professional development programs for
teachers?

3. What factors are impeding acceptance of a renewal philosophy in partner
schools?

After review of the evaluation questions, a design document was prepared that set
forth detailed evaluation methods.

The conceptual framework for assessing the impact of educational renewal
and its effect on all participants represents an attempt to measure causal factors,
which determine how individuals related to the goals of this project. Specifically, we

were looking for determinants of implementation. These determinants, including for

example the school district’s experience with renewal, adoption strategies, and
organizational capacity for change, operate to facilitate or impede the
implementation of the renewal philosophy. The quality of implementation interacts
with the opportunity to infuse the Goodlad 19 Postulates (Goodlad, 1994) in the

conversation about renewal.
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The complex nature of this evaluation reflected the program’s complexities

and was reflected in turn by the variety of instruments used. Data collection

involved the use of multiple information sources:

Observation of participants by a trained observer at advisory group
meetings.

Analysis of archival material, e.g. minutes, logs and other records.

Focus group interviews of selected teachers, school administrators,
university faculty and interns.

From our analysis of archival materials, minutes, notes, logs and other

records, it appeared that renewal manifested itself along essentially five dimensions:

Changes in tangible resources — facilities, staff, equipment and
materials.

Changes in intangible resources — staffing assignments, organizational
alignments, and intern groupings.

Changes in knowledge and understanding on the part of all
participants — clinical faculty, school administrators, university faculty,
university administrators, and PEP interns.

Changes in role/behavior of participants.

Value internalization — commitment and attitudes toward renewal.

The portion of this evaluation process focused on valuable internalization and

documented changes in knowledge/understanding of NNER renewal postulates as

cited through content analysis of notes, minutes, logs and other records. In

summary, results from content analysis indicate:

Organizational concerns.
Teacher failure to understand renewal.

NCATE requirements and audit.
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. Faculty role, e.g. experienced teachers felt more comfortable with role
as mentors.

A total of seven functioning advisory groups were involved in governance issues for

this effort.

In Summary

Evidence indicates that this "Professional Educator Program” proved dynamic
and enriching for beginning practitioners. These interns have been exposed to and
participated in over a year of field experience. They are ready; their PRAXIS-based
electronic portfolios demonstrate teaching proficiency in the four crucial domains
and visually display their commitment and ability to teach and make a difference in
students' lives. The public can ask if these interns are more competent teachers, and
we can answer with confidence that these educators are most certainly better
prepared and their electronic portfolios serve as authentic assessments of the

effectiveness of the PEP model for teacher preparation.
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Attachment D - page 1

“Subject Matter” for 5-8
Life Science Content Standards

* Structure and Function
* Reproduction and Heredity
* Regulation and Behavior

* Populations and Ecosystems
* Diversity and Adaptations -

Fundamental Concepts and Principles for 5-8 Life Science Standards

The Structure and Function in Living Systems

e Living systems demonstrate complementarily between structure and function.

* Biological levels of organization i.e. cells, tissues, organs, etc.

* Cells are the fundamental units of life.

¢ Unicellularity and multicellularity.

* Cellular functions sustain life e.g. growth, division, nutrition, energy production, and
making needed materials.

* Specialization of cells and their resultant functions leads to tissues, organs, etc.

¢ Human body systems and their interactions.

¢ Disease and its intrinsic and extrinsic causes.

Reproductive and Heredity

» Reproduction as a characteristic of life and continuation of species.

¢ A sexual vs. sexual reproduction.

¢ Females produce eggs, males produce sperm, and their union produces a genetically
unique individual.

* Plants and flowers - the organs of sexual reproduction.

* Heredity and the passage of instructions from generation to generation.

* Genes and chromosomes in cells.

* Genes and their control over traits.

* Inherited traits vs. acquired traits.

Regulation and Behavior

* Maintenance of internal stability in organisms.

* Regulatory control mechanisms.

* Behavior as a response to internal and environmental stimuli.
* Behavior results from heredity and experience.

* Behavior evolves through environmental adaptation.

Populations and Ecosystems

¢ Definition of a population and an ecosystem.

® Producers, consumers, decomposers, and food webs.

* Sunlight as the energy source.

¢ Plants and photosynthesis.

* Numbers of organisms, resources, and limiting factors.
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Attachment D — page 2

Diversity and Adaptations of Organisms

* Unity of living things, e.g. internal structural similarities, chemical processes, and
evidence of common ancestry.

* Biological evolution, adaptation, and natural selection.

* Reproductive fitness and survival.

» Extinction and the fossil record.

Some Common Misconceptions

* Plants do not reproduce sexually via sperm and eggs.

* Observable traits are directly inherited from parents.

* Concepts of community and competition are limited to everyday definitions and
understandings, not ecological.

* When environments change, individual organisms deliberately adapt.

Points to Remember

Students should progress from studying individual organisms to ecosystems to cellular
dimensions. Students should now be introduced to the concept of a cell. Their
observations and investigations should become more quantitative and involve computers
and conceptual and mathematical models. Development of fine motor skills allows for
the introduction of the light microscope to aid in their study of cells and microorganisms.
Their stage in their own physical development lends itself well to the study of human
biology and reproduction.
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