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SCHOOL DISTRICT April 30, 2013

Achievement by Special Populations (TAG)

As part of the Strategic Plan the Board requested that information regarding
student achievement by special populations be reported on in order to gain a
better understanding of growth targets. The following is a report on TAG student
achievement.

The Beaverton School District recognizes the diversity and worth of all individuals and groups. 1t is the policy of the Beaverton
School District that there will be no discrimination or harassment of individuals or groups based on race, color, religion,
gender, sexual orientation, gender identity, gender expression, national origin, marital status, age, veterans' status,
genetic information or disability in any educational programs, activities or employment.



Achievement by Special Populations (TAG)

Introduction:

In 2008-2009, the Beaverton School Board charged the Superintendent to form a TAG Project Team to
make recommendations regarding the District’s Talented and Gifted Program. Within the report presented
to the School Board in June 2009, the Talented and Gifted Position Paper states: “The education program
for talented and gifted students in the Beaverton School District is based on the belief that gifted students
need intellectual peer stimulation and curriculum differentiation as well as a dynamic learning environment
in every classroom.” This reflects the intent and focus of the District work over the past four years, which
included the work of the TAG Implementation Team.

The TAG Project Team brought forward five recommendations that outline specific areas of focus to
prioritize and further support growth and development of TAG services. The District has directed work on
all five recommendations and has prioritized specific areas based on available resources. As stated in the
TAG Project Team Report on “Priorities for Action”, “While some of the elements do not require additional
funding, successful implementation of these elements will require funding for staff development.” The
reduced budget for professional development over the past five years has impacted the TAG budget and the
capacity to provide professional development on all five areas. However, learning and growth in all five
areas is evident in K-12 schools and classrooms.

Below is an overview of the five TAG Project Team “Priorities for Action” and the status of implementation
and learning in these five areas. Specific attention is paid to work in the 2012-2013 school year.

TAG Project Team Priorities for Action

Priority 1: Professional Development

One of the priorities for action identified by the TAG Project Team was increased professional development
for teachers, administrators, and parents. In 2012-13, specific professional development opportunities for
Beaverton teachers addressed effective strategies for engaging gifted learners, including curriculum
compacting, high-level questioning strategies and conceptually-based unit planning. These included:

Professional Development for Teachers:

Junior Great Books - Elementary and secondary teachers participated in the Junior Great Books training in
late fall. Junior Great Books is a highly developed, structured program encouraging careful reading of
complex materials. Discussions of the readings are designed to be challenging and interesting and to focus
on the universal themes that are present in the books. Elementary teachers who came with their grade level
team were provided with teacher and student editions for use in their building.

Differentiation and Developing High Level Tasks —Jann Leppien, a former research assistant at the National
Research Center for the Gifted and Talented at the University of Connecticut provided two-day professional
development at both the elementary and secondary level, highlighting the continuum of ascending
intellectual demand, thinking tools, differentiation, and unit planning for conceptual

understanding. Teachers left having collaboratively created integrated units and are asking for future time
to support implementation.



Curriculum Compacting: Jason Mclntosh, from Purdue University will present Curriculum Compacting to
elementary teachers on April 25, 2013. Curriculum Compacting is an instructional technique that is
specifically designed to make appropriate curricular adjustments for students in any curricular area and at
any grade level. Essentially, the procedure involves (1) defining the goals and outcomes of a particular unit
or segment of instruction, (2) determining and documenting which students have already mastered most or
all of a specified set of learning outcomes, and (3) providing replacement strategies for material already
mastered through the use of instructional options that enable a more challenging and productive use of the
student's time.

In addition to professional development opportunities, TeacherSource, the media-rich exchange network
for teachers in the Beaverton School District, is being utilized to give teachers access to high-quality
instructional materials and resources to address the needs of advanced learners. Over 200 additions have
been made to TeacherSource on the following topics:

= Advanced Readers

= Advanced Mathematicians

= Contests and Events

= Differentiation

» Depth and Complexity

* Questioning Strategies

»  Gifted Education 101

» Twice Exceptional Students

=  Games that Gifted Students Love

Book Clubs using the following texts were offered this year for K-12 teachers:

Professional books:
= Mindset by Carol Dweck
= Drive by Daniel Pink
=  Switch: How to Change Things When Change is Hard by Dan Heath
= Brain Rules: 12 Principles for Surviving and Thriving at Work, Home, and School by John Medina
» The Talent Code by Daniel Coyle
» Focus by Mike Schmoker
» Nurtureshock by Po Bronson and Ashley Merryman
* Incognito: The Secret Lives of the Brain by David Eagleman

Student titles (recently published with great potential for gifted students)

= So, You Want to Be a Writer? How to Write, Get Published, and Maybe Even Make It Big! by Vicki
Hambleton and Cathleen Greenwood

= Wonder by R.J. Palacio

*  Mr. and Mrs. Bunny - Detectives Extraordinaire by Polly Horvath

* The One and Only Ivan by Katherine Applegate

= Titanic: Voices from Disaster by Deborah Hopkinson

= One for the Murphys by Lynda Hunt

= Remarkable by Elizabeth Foley

= Superman versus the Ku Klux Klan: the True Story of How the Iconic Superhero Battled the Men of
Hate by Richard Bowers

= Same Sun Here by Silas House and Neela Vaswani



Parent Education Opportunities:

The Department of TAG Services provided Workshops on Wednesdays for parents, counselors and teachers
again this year with the average attendance of 80 people per session. The following topics were offered:

= September 26 - Parenting the Gifted Child

= October 24 - Living with Intensity

= November 7 - Helping the Gifted Underachiever
= February 20 - Twice Exceptional Learners

= March 6 - Perfectionism

= April 17 - Habits of Mind

Ann Matschiner, professor at Pacific University, facilitated a book group for both students and their parents
on Mindset in October. Parents recommended additional topics to be considered for sessions next year.

Priority 2: Total School Cluster Grouping

Elementary Schools

Three years ago, two elementary schools implemented Total School Cluster Grouping as part of a study
through Purdue University. These schools were provided with professional development modules through
the Purdue grant, which enabled each school to progress to implementation. An additional four elementary
schools have implemented TSCG during the last two years.

Grouping Definitions

Total School The practice of identifying and placing gifted students in the same
Cluster Grouping | appropriate grade level classroom with a teacher knowledgeable in meeting
the needs of gifted students.

Flexible . . .
: Arranging students by interest or need. Movement among groups is common,
Achievement . . . .
. based on readiness for a given skill or academic mastery.
Grouping

Arranging students by ability to meet various instructional purposes. These
Ability Grouping | groups are specific to the educational goals to be achieved and re-formed as
needed. Ability grouping is NOT synonymous with tracking.

Placing and grouping students together according to similar abilities,
Homogeneous interests, and special academic needs. These groupings can occur across
Grouping grade levels, within specific interests areas, and for extended or limited
periods of time.

Successful Implementation of Total School Cluster Grouping

As with any educational program, a model is only as strong as its theoretical underpinnings, research basis,
and as the people who implement it. This statement holds true, as well, for cluster grouping. In order for
this model to succeed, it requires knowledge of the students for whom the model is provided, a willingness
to collaborate, and a continual approach to professional development. The rationale, research, and goals
have been outlined and serve as the conceptual basis for developing a site-specific application of Total
School Cluster Grouping. The developed application should reflect the intent of the Total School Cluster
Grouping Model while taking into account the nuances and needs of the community of the school in which
it is developed.



The identification and placement of students is an important and time-consuming task. However, it is what
takes place after the placement that really makes the model successful. By grouping students in clusters,
classrooms are organized to meet students’ individual needs. The strategies teachers use to challenge and
meet their students’ needs are integral for student growth and true model implementation.

Strong administrative and teacher support is essential for effective implementation. The identification
process alone requires time outside of class for teachers to identify and assign students to classrooms.
Unlike pullout or self-contained programs, cluster grouping involves the placement of students of all

achievement levels, not just the high ability students

Prior to implementation, it is important that the team of school personnel makes a commitment to some
very targeted professional development. Within each classroom, teachers will be dealing with a narrower
range of students, but students who still present a variety of needs. Therefore, professional development
focusing on grouping, differentiation, and meeting the needs of high ability learners will be required for the
entire staff.

Initially, the school may need to seek help from outside to conduct such training. However, as the program
develops and teachers become more comfortable and well versed in strategies that work, the need for
outside presenters will lessen. There will always be merit in keeping perspective by including strategies and
ideas from outside of the local program, however. Good professional development is ongoing. Even the best
models and strategies continually need to be revisited and updated to fit the needs of a school’s current
population.

Role of the Cluster Classroom Teacher
When teachers’ practices include the following elements, cluster grouping can yield positive results:

» Participate in ongoing professional development

» Foster a positive classroom environment where divergent thinking is appreciated and nurtured

= Maintain high, yet realistic expectations

* Implement strategies to challenge individual students’ needs

= Provide ongoing assessment to determine baselines, academic readiness, and demonstrated growth
» Provide flexible grouping opportunities for the entire class

* Provide opportunities for faster pacing of new material

* Incorporate students' passionate interests into their independent studies

* Adapted from Total School Cluster Grouping & Differentiation by Marcia Gentry & Rebecca L.
Mann

A financial investment is needed in teacher and administrator training in Total School Cluster Grouping and
differentiation practices if we are to continue to increase the number of schools using TSCG. TSCG expert
Marcia Gentry is meeting with District administrators to discuss implementation and best practices in late
April 2013.

Middle Schools
There is a lack of research of Total School Cluster Grouping at the middle level. According to Marcia
Gentry, TSCG is not a recommended model for middle schools.

Many middle school teachers confidently flexibly group students within and among their classrooms, using a
variety of strategies for enrichment and intervention, including the use of stations, grouping students relative
to achievement of certain targets, accessing reading material at varying levels, and scaffolding for high level
concepts.



One example of effective flexible grouping across an entire grade level is regrouping 8" grade math students
for the third trimester based on their high school forecasting course. In a Language Arts class, students
engage in “Lit Kits” instead of traditional literature groups or novel studies. In “Lit Kits” students read several
books within a greater theme and discuss regularly with students who have read books within that theme.
This enables teachers to pair students with books at their reading level.

As the data indicates, however, there continues to be a need for training and follow-up communication with
colleagues about best practices in effective differentiation.

Priority 3: Underrepresented Populations

The third priority of the TAG Project Team was to increase number of TAG identified student from
underrepresented populations. Although the practices below are in place, the identification of
underrepresented populations continues to be a challenge.

= Blanket testing in grades 2 & 4 to get baseline data on every student in intellect.

» TAG Specialist attends information evenings for Native American families to provide TAG information
and resources. In addition, TAG Services and the Beaverton Welcome Center are working on summer
workshops for this population in late June.

» TAG Specialist provides Parent/Child Creativity evenings for several Title schools with enrichment ideas
and resources that can be used at home.

» Investigation of using local norms for scoring the CogAT.

. Concentration on the teaching of critical and creative thinking skills.

Priority 4: Full-time TAG position in all schools

In the 2012-2013 school year, the District maintained the facilitator position (with stipend) in elementary
and middle schools; however, the three release days TAG facilitators were granted in previous years have
been reduced to one day in 2012-2013. In addition, sub time granted for facilitators to meet has been
cut. The TAG facilitator position was removed at the high school level, but a designated Associate
Principal, as well as the AP and IB coordinators, are serving as contact people for TAG identification and
events.

TAG Facilitator extended responsibilities include the following:

= Partner with principal, articulation team members, and content facilitators to identify and implement
differentiated instructional strategies for all students.

= Assist teachers with TAG identification process and ongoing assessment/instruction at the appropriate rate
and level.

* Advocate for TAG students in your building.

= Share best practices and issues in gifted education with staff, and facilitate the sharing of ideas and TAG-
related classroom materials in your school.

*=  Work with your school’s TAG committee to develop a plan to meet the needs of students, to provide
ongoing communication to parents, and to ensure the accuracy of school-based records concerning TAG
students.

= Serve as a resource for parents who have questions or concerns about TAG.

= Attend district level meetings with other district TAG facilitators to organize school and district activities.
= Assist with the implementation of the Plan and Profile.

» Use Synergy to generate reports and letters.



Priority 5: Curriculum

Developing programs that hold all students to a high intellectual standard is our top priority. To this end, the
Beaverton School District is supporting the expansion of IB’s Primary Years Program and the implementation
of the key instructional shifts of the Common Core State Standards. Please see attached information on CCSS
instructional shifts and the attached Davidson Institute article.

“Rigor is more than what you teach and what standards you cover; it's how you teach and how students
show you they understand. True rigor is creating an environment in which each student is expected to learn
at high levels, each student is supported so s/he can learn at high levels, and each student demonstrates
learning at high levels” (Blackburn, 2008).

PYP Expansion: Bonny Slope and Ridgewood Elementary are firmly established IB Primary Years Program
schools. The PYP program has provided both buildings with a framework for teaching conceptually through
the inquiry process, and they have had a high degree of success in providing rigorous instruction for all
students. In a movement to expand the PYP, several teachers from each building were identified as “lab
teachers”. Throughout this year, these teacher leaders have opened their classrooms and provided
professional development to five elementary schools in our district that are formally exploring I1B’s Primary
Years Program (Hiteon, McKinley, Findley, Raleigh Park, and EImonica). Raleigh Park has moved into the
candidacy phase of PYP, and the remaining four “explore” schools will continue training to begin their PYP
curriculum work during the 2013-2014 school year.

Common Core/Next Generation Science Standards: The National Common Core and Next Generation
Science Standards have provided a K-12 framework for rigorous instruction in mathematics, English
language arts, science, and social studies. Teacher articulation teams in the BSD at all levels have been
unpacking and prioritizing the national standards to prepare for continued formal rollout this summer and
fall.

According to the 2012 ASCD publication “Fulfilling the Promise of the Common Core”, districts will need
to provide effective, scaffolded professional development in order to build the capacity of teachers. They
identify the following key needs:

= Time to plan to implement the new standards

= Resources and guidance about best practices for ongoing, job-embedded professional development
to build educators’” understanding of the standards’ structure, content, knowledge, and ability to
employ strategies reflecting the new instructional shifts (see attached “Shifts” documents below)

= Resources to differentiate support for educators’ varying levels of knowledge about the Common
Core State Standards

» Guidance and support to help enhance professional learning through teacher communication and
collaboration, such as professional learning communities

» Professional development and resources about how to engage the community and garner its support

Professional Development Facilitators, identified teacher leaders from each elementary and secondary
building, have been supporting all teachers in implementation of the Common Core State Standards
through their leadership at the building level. PD Facilitators have provided guidance in implementing the
new standards as well as staff development on the following topics: formative assessment, engagement
strategies, text-based debate, calibration, moderation and designing high-level assessments.

Additionally, the following courses (some required) have been scheduled for all teachers during the spring,
summer and fall of 2013.



MATHEMATICS PROFESSIONAL DEVELOPMENT COURSES - SECONDARY

The Beaverton School District will be providing professional development to support secondary math
teachers in the transition to integrating the Common Core State Standards (CCSS) Mathematical Practices
into the instructional practices and the assessment systems of all secondary math classrooms. The first
step in providing this support is that all secondary (6-12) math teachers will be required to take one of two
courses introducing the CCSS Mathematical Practices.

Purpose of Requiring Math Professional Development Courses

The CCSS Mathematical Content shifts content to different grade levels, and the Mathematical
Practices require a shift in pedagogy. The combination of changes necessitates professional
development to create a baseline of understanding among all secondary math teachers

The Mathematical Practices will be an integral part of the Smarter Balanced Assessment that will
replace OAKS in 2014-15

Course Info

All secondary math instructors teaching Algebra | at high school or middle school should enroll in the
Algebra | / Physics course, but it is open to any math teacher

Teachers will be paid per diem for summer courses. Teachers enrolled in the April/May course will
be provided a sub

2 graduate credits from Portland State University available through the STEM/Tuition Reimbursement
Program

There will be optional follow up meetings throughout the school year

Registration Period: April 5™ - April 19"

Register at TeacherSource

MATH PROFESSIONAL DEVELOPMENT COURSE SCHEDULE

Title ‘ Dates ‘ Time ‘
Using Physics to Bring Algebra | and the CCSS

Mathematical Practices Alive April 30, May 7, 14, 21 8:00 - 3:00

Using Physics to Bring Algebra | and the CCSS

Mathematical Practices Alive June 24 - June 27 8:00 - 3:00

Using Physics to Bring Algebra | and the CCSS

Mathematical Practices Alive August 19 — August 22| 8:00 - 3:00

Power of Mathematical Practices May 2,9, 16, 23 8:00 - 3:00

Power of Mathematical Practices June 18 — June 21 8:00 — 3:00

August 5 — August 8 &

August 12 — August 15 9:00 - 12:00

Power of Mathematical Practices




MATHEMATICS PROFESSIONAL DEVELOPMENT COURSE DESCRIPTIONS

USING PHYSICS TO BRING ALGEBRA I AND
THE CCSS MATHEMATICAL PRACTICES ALIVE

There is a powerful connection between the long-term learning targets in the Beaverton School
District’s Physics First class and Algebra 1, especially through an integration of the Common Core
State Standards Mathematical Practices. This course will explore how Algebra 1 teachers can use
the data generated from a Conceptual Physics course to provide context and application to the
functions explored in Algebra. Physics teachers will learn how the use of precise mathematical
language, mathematical concepts and practices will enhance their instruction and bring a deeper
understanding of the Physics concepts. Participants will collaboratively create units that integrate
all the mathematical practices in a way that will make the Algebra come alive through
connections to various contexts and applications. Each unit will include formative assessment
practices and summative assessments that incorporate the Mathematical Practices, Mathematics
Content and connections to Physics.

POWER OF MATHEMATICAL PRACTICES

In this course, secondary mathematics educators will use the Common Core’s Standards for
Mathematical Practice to improve student learning and practices in mathematics. Educators will
un-wrap the powerful connection between the Mathematical Practices and the Standards for
Mathematics Content. Each educator will develop a unit to be implemented in the 2013-14
school year. These units will be created in collaboration with other educators and shared. Each
unit will include formative and summative assessments that incorporate the Mathematical
Practices and the Mathematical Content, including rubrics that will help teachers and their
students determine what it means to be proficient in a given standard.




HIGH SCHOOL LANGUAGE ARTS & MIDDLE SCHOOL HUMANITIES
PROFESSIONAL DEVELOPMENT COURSES

The Beaverton School District will be providing professional development to support secondary humanities
and language arts teachers in the transition of integrating the Common Core State Standards (CCSS)
instructional practices and the assessment systems into all secondary language arts classrooms. The first
step in providing this support is that all secondary (6-12) teachers will be required to take a course outlining
the changes and instructional impacts of the Common Core State Standards.

Purpose of Requiring These Professional Development Courses

The Common Core State Standards for English Language Arts (ELA), which have been adopted broadly
across the United States, lay out a comprehensive vision of what it means to be literate in a changing world.
There are several factors driving the need for professional development related to the implementation of the
Common Core.

* Participants will explore significant instructional shifts, which include balancing informational/literary
text, text complexity, close reading, text-based answers, academic vocabulary, and writing from
sources.

* Teachers will have an in-depth discussion of the impact of the standards on instruction and
assessment. In partnership with one another, participants will design a bank of assessments and
resource materials for each long-term learning target.

* This course will provide an in depth exploration of the Smarter Balanced Assessment, which replaces
OAKS in 2014-15. Smarter Balanced goes beyond multiple-choice questions, using performance
tasks that will expect students to demonstrate application, critical thinking, and problem-solving
skills.

Course Info

* Teachers choose either a school year option or a summer option.

* Teachers will be paid per diem for summer courses. Teachers enrolled in the September/October
course will be provided a sub.

* Registration Period: April 5" - April 19"

* Register at TeacherSource




HIGH SCHOOL LANGUAGE ARTS & MIDDLE SCHOOL HUMANITIES
PROFESSIONAL DEVELOPMENT COURSE SCHEDULE
Title Dates Time ‘
ELA Common Core Instructional Practices August 13 & August 14 8:00 - 3:00
ELA Common Core Instructional Practices August 22 & August 23 8:00 - 3:00
ELA Common Core Instructional Practices September 26 & September 27 | 8:00 — 3:00
ELA Common Core Instructional Practices October 21 & October 22 8:00 - 3:00

HIGH SCHOOL LANGUAGE ARTS & MS HUMANITIES
PROFESSIONAL DEVELOPMENT COURSE DESCRIPTIONS

In this two-day course, participants will explore the instructional “shifts” of the Common Core, including
balancing informational/literary text, text complexity, close reading, text-based answers, academic
vocabulary, and writing from sources. Teachers will have an in-depth discussion on the impact of the
standards on instruction and assessment. In partnership with one another, participants will design a bank of
assessments and resource materials for each long-term learning target to be posted on TeacherSource.

Participants from this course can become building leaders and potentially trainers as we move toward
incorporating Common Core practices across all core content areas.




HIGH SCHOOL SCIENCE PROFESSIONAL DEVELOPMENT COURSES

In an effort to continue the momentum of transforming the high school science sequence and preparing
students for college and career, all science teachers will be expected to address the scientific practices
found in the soon to be released Next Generation Science Standards. In order to do this, teachers need to
have the tools for incorporating theses practices into the classroom. As a result, all high school science
teachers will be required to take one of three science courses. In addition to repeating the Physics course
offered last summer, a STEM course on Chemistry and Biology have been developed. All classes will have
optional follow-up PD sessions that will be held during the 2013-2014 school year.

Purpose of Requiring Science Professional Development Courses

It allows the district to address specific issues within core instructional areas that have been
identified as problematic. For example, student scores on the science portion of the ACT and OAKS
Science Assessment were the lowest of all the core instructional areas.

BSD goals of equity were not being met in science. Demographic factors could be used as
predictors of success in past science courses and as predictors of the level of the rigor of science
course sequences that students took.

To continue to build on the work of this year's professional development in Physics so that a
cohesive science sequence that builds rigor is fully implemented in all of BSD high schools. Our
new science sequence provides the best opportunity for teaching critical thinking and problem
solving skills to all students.

Common teaching practices allow for collaboration and permits teachers to focus on student
outcomes and differentiation.

Course Info

Teachers choose either a school year option or a summer option.

Teachers who took the STEM Physics training last summer and who are only teaching physics next
year, do not need to take one of the summer courses. The 2013 Physics course is the same as the
2012 Physics course.

The 2013 summer Chemistry course will be substantially different than the summer 2012 Chemistry
course. Focus will be on active learning, inquiry, engineering, and patterns. Teachers who are
teaching Chemistry next year will need to take this course, even if they took the course last year.
Teachers will be paid per diem for summer courses. Teachers enrolled in the April/May course will
be provided a sub

2 graduate credits from Portland State University available through the STEM/Tuition Reimbursement
Program

There will be optional follow up meetings throughout the school year

Registration Period: April 5™ - April 19"

Register at TeacherSource




SCIENCE PROFESSIONAL DEVELOPMENT COURSE SCHEDULE - HIGH SCHOOL

Title Dates ‘ Time ‘

. . . . May 29 & June 3 ] )
Increasing STEM in Physics — HS Teachers New to Physics +3 days in the Fall TBD 8:00 - 3:00
Increasing STEM in Physics — HS Teachers New to Physics June 24 — June 28 8:00 - 3:00

. _ May 31 & June 5 ) )
Chemistry Patterns and Practices + 3'days in the Fall TBD 8:00 - 3:00
Chemistry Patterns and Practices August 6 — August 9 8:00 - 3:00

. . May 21 ] .
Biology for the Next Generation + 4 days in the Fall TBD 8:00 - 3:00
Biology for the Next Generation August 19 — August 23 8:00 - 3:00

SCIENCE PROFESSIONAL DEVELOPMENT COURSE DESCRIPTIONS

INCREASING STEM IN PHYSICS
This is a repeat of the 5-day course taught last summer. This course will specifically focus on implementing
an inquiry-based curriculum that explicitly addresses the Science, Technology, Engineering, and Math
(STEM) standards as laid out in the Oregon State Standards, the Common Core State Standards for
Mathematics, and the Next Generation Scientific Practices and Cross Cutting Concepts. Teachers will learn
how to guide students to proficiency through rigorous, experiential learning activities. This will primarily be
achieved through teachers participating in guided instruction. Focus is on incorporating math rigor and
inquiry and engineering practices as a primary mode of learning Physics. Four patterns seen in Physics are
introduced as a major component of the course. Teachers will learn how to incorporate student discussion
and learning through "Board Discussions". Teachers who attend this course, may also attend the year-long
follow-up sessions on engineering.

CHEMISTRY PATTERNS AND PRACTICES
This 4-day course will focus on helping teachers to build on the skills and practices that students gained in
the freshman physics course. Teachers will learn how to intertwine the disciplinary core ideas of
chemistry and the science practices as described in the Next Generation Science Standards. They will
learn how to use inquiry experiments and engineering design to guide students through typical learning
progressions. Teachers will learn the importance of identifying student misconceptions through formative
assessment, so a solid conceptual knowledge of chemistry is attained. On day four of the class, teachers
will be provided with time to modify their present units in light of their learning and to share their
modified units with other teachers.

BIOLOGY FOR THE NEXT GENERATION
This 5-day course will continue the vertical articulation of rigor in academic skills and scientific practices,
to fully prepare BSD students so that they are career and college ready. This course will teach teachers
how to incorporate patterns, data analysis, inquiry, and engineering into the junior-level biology course.
In this active hands-on class, teachers will be shown how to increase rigor and student engagement in
Biology through the use large real-time data bases for authentic inquiry, case studies, using common core
literacy standards to address scientific argumentation, simulations, satellite imagery (GIS), technology, and
math rigor.




MIDDLE SCHOOL SCIENCE PROFESSIONAL DEVELOPMENT COURSES

The Beaverton School District is providing professional development to support middle school science in
engineering practices that are an important part of ODE science standards and the soon to be released Next
Generation Science Standards. In an effort to continue progress in this area, Middle School teachers will be
required to take one of the two science courses listed below. The 2-day Freshman Physics course will
cover the expectations BSD has for all 9" graders. The engineering course for MS teachers will have
optional follow-up PD sessions that will be held during the 2013-2014 school year.

Purpose of Requiring Science Professional Development Courses

It allows the district to address specific issues within core instructional areas that have been
identified as problematic. For example, student scores on the science portion of the ACT and OAKS
Science Assessment were the lowest of all the core instructional areas.

BSD goals of equity were not being met in science. Demographic factors could be used as
predictors of success in past science courses and as predictors of the level of the rigor of science
course sequences that students took.

Results from the STEM Physics summer training in 2012 and ongoing monthly support has shown
that this model works in changing teaching practices and building a collaborative environment for
teacher learning

The need to develop a cohesive 6-12 science sequence that builds rigor and focuses on inquiry,
engineering, critical thinking and problem solving

Course Info

Teachers choose either a school year option or a summer option.

Teachers will be paid per diem for summer courses. Teachers enrolled in the April/May course will
be provided a sub

Any MS teacher may take the two- day Physics course. It is strongly recommended for 8th grade
science teachers

There will be optional follow up meetings throughout the school year

Registration Period: April 5™ - April 19"

Register at TeacherSource

SCIENCE PROFESSIONAL DEVELOPMENT COURSE SCHEDULE - MIDDLE SCHOOL

Title Dates ‘ Time ‘
Increasing STEM in Physics May 29 & June 3 8:00 - 3:00
MS Engineering August 13 8:00 - 3:00

MS Engineering October 1 8:00 - 3:00




MS SCIENCE PROFESSIONAL DEVELOPMENT COURSE DESCRIPTIONS

INCREASING STEM IN PHYSICS

This course will specifically focus on implementing an inquiry-based curriculum that explicitly
addresses the Science, Technology, Engineering, and Math (STEM) standards as laid out in the
Oregon State Standards, the Common Core State Standards for Mathematics, and the Next
Generation Scientific Practices and Cross Cutting Concepts. Teachers will learn how to guide
students to proficiency through rigorous, experiential learning activities. This will primarily be
achieved through teachers participating in guided instruction. Focus is on incorporating math rigor
and inquiry and engineering practices as a primary mode of learning Physics. Four patterns seen in
Physics are introduced as a major component of the course. Teachers will learn how to
incorporate student discussion and learning through "Board Discussions". Teachers who attend this
course, may also attend the year-long follow-up sessions on engineering.

MS ENGINEERING

This course will utilize training provided by an ODE engineering grant. Ties to BSD learning
targets will be made. Teachers will learn how to incorporate high quality engineering practices
into their core instruction, helping students meet the Next Generation Science Standards.
Materials for grade level engineering activities learned in the PD will be purchased using grant
funds and provided to teachers. Follow-up sessions during the 2013-2014 school year will allow
teachers to continue their learning on the integration of engineering and Next Generation Science
Practices into their classroom.




Percentage of TAG students in the BSD
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Curriculum for Highly Able Leamers That Conforms to General Education and Gifted Education Quality Indicators

Legisiative measures designed to enswre that all students meet minimal expectations have concerned leaders in
gifted education. In this current educational climate of standards and accountabifity, however, there is arguably
greater agreement than ever before between experts and professional organizations in general education and their
courtterparts in gifted education on what constitutes high-quality curriculum, Toward demonstrating that many
groups of fearners, gifted among them, stand to benefit from the consensus, this paper {a} synthesizes guidance
from curricular voices in both fields; (b) evaluates the viability of 3 gifted education curriculum models—the
Integrated Curriculum Mode! (VanTassel-Baska, 1986), the Multiple Menu Model (Renzulli, 1988) and the Paralie!
Curriculum Mode! {Tomlinson et al,, 2002)—to conform to these guidelines and contribute to exemplary curricufum
design for all learners, including those who are highly able; and (c} offers suggestions for how general education
and gifted education can create curricular conditions conducive to educating highly abie learners well.

Introduction

Educational leaders with a particular interest in highly able learners have expressed concern about aspects of the
standards movement as envisioned and enforced by the No Child Left Behind {NCLB) Act of 2001. They maintain
that the legisiated focus on minimum expectations and test-driven curriculum and instruction is a potential threat
to national security (Gallagher, 2005), the future of research and development in the United States {Renzulli,
2005), programs for gifted students {Brown, Avery, VanTassel-Baska, Worley, & Stambaugh, 2006; Reis, 2007),
and high-quaiity education for ail students, including those who are gifted (Clarenbach, 2007; Gentry, 2006;
Tomlinson, 2002).

Gne goal of NCLB (2001} is to ensure that all children have access to a rigorous curricuium, However, rather than
prompting provisions and modifications for all learners, including those identified s gifted and talented, state
accountability systems have influenced some teachers to emphasize uniformly delivered test preparation lessons
at the expense of differentiated approaches to curriculum and instruction {Abrams, Pedulla, & Madaus, 2003;
Brown et al., 2006; Moon, Brighton, & Callahan, 2003) and to focus their efforts on students who are most likely
to pass state tests if provided additional and individualized instruction (Booher-Jennings, 2005), Undoubtedly, the
quality of general education and gifted pregram curricuium is at risk in an educational climate concarned primarily
with minimal competency.

Despite numerous well-founded concerns about how various groups of learners are and will be affected by this
narrow focus, the recent shift toward standardization has not been categorically deleterious for curriculum. Some
experts have developed exemplary models of how curriculum can be aligned with standards yet maintain fidelity to
research and best practices (e.g., Erickson, 2002; Wiggins & McTighe, 1998). Although the prevailing means of
obtaining and interpreting student progress and school quality are questionable, schoot districts having to account
for some groups of iearners they may have previcusly overlooked or disregarded lays the phijosophical
groundwork for overhauling curriculum at the iocal level,

Curriculurm leaders oriented in gifted education, then, have an cpportunity in this critical time to influence
curriculum development. The purpose of this paper is to demonstrate the alignment between what general
education and gifted education experts and professional organizations say constitutes high-quality curriculum and
to investigate the potential of three gifted education curticulum models for designing curriculum that is exemplary
for ail learners, including those who are advanced. In a broader sense, this paper examines how ready the overal!
existing curricular climate is for designing curriculum for gifted learners, as welf as for al! learners, that adheres to

high standards of quality by answering the following questions:

1. What are the indicators of high-guality curriculum as articulated by key genaral education curriculum experts
and organizations and by key gifted education curriculumexperts and organizations, and what overiap and
distinctions exist between these two groups’ perspectives on highquality curriculum?

2. What is the potential of three gifted education curriculum models (i.e., Integrated Curricuiurm Modal, Multiple
Menu Model, Parallel Curricuium Model) to contribute to quality curriculum for general education as well as to
address tha needs of highly able learners?

3. In what areas must general education curricuium and gifted education curriculum, respectively, improve in
order to meet the needs of highly able iearners?

The perspectives in this review were selected for their notable presence in and influence on curricuium literature
from general education and gifted education. They are intended to be representative rather than exhaustive. Tha
syntheses that follow are the results of inductive analyses of articles, position statements, standards documents,
research reports, and thecretical and practical curriculum modeis,

Consensus About High-Quality General Education Curriculum
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Curriculum for Highly Able Learners That Conforms to General Education and Gifted Education Quality indicators

Debate over the American scheol curriculum has persisted since the Jate 19th century (Kliebard, 2004). The
curriculum reform mevement proper can be traced to the years foilowing World War I1. Military recruiting had
revealed that many U,S. high school graduates lacked adequate mastery of important math and science concepts.
The advent of Sputnik in 1957 reinforced fears that the quality of American curriculum was in need of
improvement, especially if the nation were geing to be globally competitive (Goodiad, 1964).

The “standards movement” in particular emerged in the early 1980s, partially in response to perceptions that a
well-articulated curriculum, an emphasis on academic subjects, and 2 focus on educational outcomes were missing
from U.S. schools (Marzano, Kendall, & Gaddy, 1999). The Naticnai Council of Teachers of Mathematics’ (NCTM)
pubtication of the Curricuium and Evaluation Standardsfor School Mathematics in 1989—a consensus document on
what students should know and be able to do—prompted professional srganizations to join the effort to delineate
curriculum standards (Kendall & Marzano, 2004}, By the mid-1990s, in addition to discussions over what should be
taught in curriculum and how, state and nationa! teaders were focusing on benchmarks according to which student
progress with the curriculum could be assessed.

It might be argued that the assessment aspect of the standards movement has sparked fruitfui discussion in
general education about the quality and appropriateness of curriculum for various subgroups of students, ncluding
students who are highly able. At the very least, there is a current, weli-articulated body of thecretical and
researchbased advice from curriculum experts on what constitutes high-quality curriculum for ail students. Seven
principles synthesize common areas of agreement among key general education curriculum experts and
professional organizations.

Principle 1: High-Quality General Education Curriculum Uses Concepts in Its Design, Organization, and
Implementation

Using coricepts to organize curriculum is a widely advocated practice in general education. Whether using the term
concepts exphicitly (Erickson, 2002) or other terms like focal points {(NCTM, 2006), foundational ideas and
conceptual understanding (NCTM, 2000}, core ideas (Board on Science Education [BOSE] & Center for Education
[CFET, 2007), themes (Geagraphy Education Stendards Project {GESP], 1994), unifying concepts and processes
(National Research Council [NRC], 1996}, or topical erganization (Naticna! Center for History in the Schools
[NCHS], 1996), the idea of identifying lenses through which the curriculum can be arranged pervades general
education perspectives, Erickson defined a concept as "a mental construct, an organizing idea that categorizes a
variety of examples” (p. 56). It is timeless, universal, sbstract, and broad. The National Science Education
Standards {NRC, 1996), for example, are classified accerding to four clusters of concepts: system, grder, and
organization; evidence, medels, and explanation; change, consistency, and measurement; and form and function.
These organize the understandings and processes that students need to deveiop over the course of their
educaticn.

There are numerous reasons cited for taking a concept-based approach to organizing curricuium. Concepts bring
coherence to curriculum, faciiitate the development of expertise, and are vehicles for thinking in the ways of a
discipline (NCTM, 2006; NRC, 1998). They assist the learner in examining the nature of a subject, in making intra-
and interdisciplinary connecticns, and in seeing patterns {Bruner, 1960; Erickson, 2002; NCTM, 2000). Integrating
concepts into curriculum also expedites learning new knowledge by helping students connect new knowledge with

old knowledge, transfer understandings to new situations, and retrieve previcusly learned knowledge quickly
(Erickson, 2002; NCTM, 2000; NRC, 1998; Taba 1962).

Principle 2: High-Quality General Education Curriculum Should Be Rooted in Ideas, Principles, and Skills Essential
to the Respective Disciplines

Bruner (1960) asserted, " . . . any subject can be taught effectively in some intellectually honest form to any child
at any age of development” (p. 33}. Contemporary curriculum experts share this conviction with their emphasis on
discipline-based content and processes. When curricuium has a discipline-based orientation, it maintains fidelity to
the discipling, selects content that is fundamental and enduring within and beyond the discipline, and empiays
processes authentic to the discipline.

The starting point for selecting high-quality curricular content is the disciplines themselvas. Although enough
subject-matter details to allow students to build a foundation for further tearning should be inciuded, the
cyrriculum itseif should emphasize knowledge as a whole and be organized around a few core ideas at the heart of
the discipline (BOSE & CFE, 2007; NRC, 1898; Taba, 1962; Wiggins & McTighe, 1998}, To facilitate transfer of
tearning, create student interest, and aid retrieval, the crganizing principles and structure of the discipline should
be stressed (Bruner, 1960, National Councii of Teachers of Engiish [NCTE] & International Reading Association
[IRA], 2000; NRC, 1998). In addition to principles of the discipline, high-guaiity curriculum includes important
facts, concepts, laws, generalizations, theories, and models (Erickson, 2002; NRC, 1996). Any changes in the
discipline (e.g., improvements, new research, new ways of thinking and doing) warrant corresponding changes in
the curriculum (NCTM, 2000).

Discipline-oriented curricular content also must be fundamental and enduring. Taken together, the national science
and mathematics standards documents suggest that topics and content have importance and staying power if they
are useful in developing ideas and connecting areas across the discipline, are representative of events or
phenomena in the natural world, are valuable for solving problems within or beyond the discipline, are applicable
to everyday situations and contexts, guide worthwhile investigations, and are beneficial in deepening students’
appreciation for the discipline (NCTM, 2000; NRC, 1996). Wiggins and McTighe (1998) took a similar view.
According to their criteria, content that is enduring {a) lies at the core of the disciptine, (b) has iasting importance
and meaning beyond the classroom, (c) reveals abstract or frequently misunderstood ideas, and (d} offers promise
for engaging students. Bruner (1960} echoed the importance of curricuium fortitude, albeit more simply:

We might ask, as a criterion for any subiject taught in primary school, whether, when fully developed, it is worth
an adult’s knowing, and whether having known it makes a person a better aduit. If the answer to both questions Is
negative or ambiguous, then the material is ciuttering the curriculum. (p. 52)

Finally, curriculum with a discipline orientation teaches students to think and act iike practicing professionals
through processes that are true either Lo specific disciplines or to research and scholarship skilis that are

applicablte across domains (Erickson, 2002; NCHS, 1996; NCTM, 2000; National Council for the Social Studies
INECSRT 1404 Natinnal Middle Srhnnt Aceaciation TRIMSAT 1908 NR{T 1Q9RY Accardina fn Erirleann (20002Y “F
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we can teach chitdren to think and perform like scientists, artists, and so on, then we are giving them valuable
process abilities to apply in a multidimensional world” (p. 95). Curriculum that allows students to develop the
habits and skills of professionals ieads them through specific, authentic processes that approximate the conditions,
problems, and questicns faced by those who work in the discipline every day (GESP, 1994; NCHS, 1536; NCTM,
2000; NCSS, 1894; NRC, 1996).

Principie 3: High-Quality General Education Curricutur Is Flexible in Responise to Student Differences

That students differ from one another is recognized by nearly all professional organization curricuium documents.
Neted differences include variation in learning style, concept acguisition, readiness relative to & standard, cultural
background, talents, abilities, achiavements, needs, and subject-matter interest (GESP, 1994; National Association
for the Education of Young Children [NAEYC], 2003; NCTE & IRA, 2000; NCTM, 2006; NMSA, 1995; NRC, 1999),

This variance among students reguires that curriculum be flexible encugh for teachers to make adjustments. A
recent science education report warns that these modifications de not imply “dumbing down” curriculum and
instruction; rather, they require bullding on basic reasoning skills, personal knowledge, and natural curicsities to
help students attain proficiency (BOSE & CFE, 2007). Teachers use preassessment and ongoing assessment to
determine what students already know—inctuding their prior knowledge, beliefs, experiences, and preconceptions
—and use these understandings as entry points for instruction (BOSE & CFE, 2007; Bruner, 1L966; Dewey, 1938;
NRC, 1998; Solomon, 1998},

Regardless of individual student differences, a high degree of chaltenge and high expectations should be in place

for all learners {NAEYC, 2003; NCTM, 2000; NMSA, 1995). Tasks ought to be achievable and give students
satisfaction, even if they perceive them as difficult (NMSA, 1995; Tyler, 1969). The curriculum allows students to
simultaneously strengthen high-skill areas and develop areas of weakness {Solomon, 1998). Supparts for students
with disabilities or who otherwise struggle with a certain aspect of school should be in place, as shouid
modifications for students who demonstrate unusual interest or exceptional talent in a subject (NCTM™, 2000;
NMSA, 1995).

A curriculum flexible enough to respond to student differences is also developmentally appropriate. Standards,
curriculum, and assessment should reflect the most recent research findings about the thinking and capabiities of
children. For example, because research has shown that chiidren are more capable at a younger age than
previously thought, curriculum in the primary grades may need to be more challenging {BOSE 8 CFE, 2007;
NAEYC, 2003). Far from being an exclusively contemporary curricular concern, historic voices also have stressed
developmental appropriateness of curriculum, particularly in presenting subject matter or the structure of the
discipline in ways that are authentic, yet accessible to the student (Bruner, 1960; Dewey, 1938).

Principie 4: High-Quality General Education Curriculum Moves Sfudents Toward Expertise by Promoting Discipline-
Based Skills and Cognitive and Metacognitive Processes Associated With Expertise, and Progressively Developing
Expertise Across Grade Levels

Dewey (1216) called keeping students moving toward the direction of what the expert knows “the probiem of
teaching” (p. 216}—one that requires the teacher to know both the subject and the students deeply. The NRC
(1998} conceived tha goal of schooling in general as “moving students in the direction of more formal training (or
greater expertise}” (p. 13). Their extensive synthesis of research on expertise concludes that, compared to
novices, experts are better able to recognize patterns, approach problems in terms of core concepts or big ideas,
use selective retrieval of information, spend more time defining a problem when solving one, and have stronger
metacognitive skills (NRC, 1998). Development of expertise requires a deep store of knowledge as well as a
conceptual framework for the subject matter (NRC, 19983,

Curricufum designed for nurturing expertise has several characteristics. it helps learners become increasingly
independent through the use of challenging tasks (NCTM, 2000). It equips students with discipline-relevant
knowledge and understanding (Erickson, 2002; NRC, 1958) and employs authentic matertals and methods to
create praducts (BOSE & CFE, 2007). In science, for example, students should net only conduct experiments but
aiso examine scientific work that uses observational methods, historicai reconstructions and anaiyses, and cther
nonexperimental methods {(BOSE & CFE, 2007). Curriculum that leads students toward expertise also integrates
the teaching of metacognitive skills in all subject areas (NRC,1998). There are oppartunities for students to reflect
and self-evaiuate through reading, thinking, discussing, and writing (NCSS, 19%4; NMSA, 1995).

Because the development of expertise is an ongoing process, high-quality curricutum aliows students to develop
understanding, knowledge, and skills progressively. Therefore, the articulation of curricular scope and sequence
across grades K-12 must provide consistency and continuity (English, 2000). Ideas and concepts are revisited,
leading toward deepened, more complex, more refined, and increasingly sophisticated levels of understanding
(BOSE & CFE, 2007; Bruner, 1960; Erickson, 2002; NCTM, 2000; NRC, 1996, 1998; Tyler, 1969; Wiggins &
McTighe, 1998).

Principle 5: High-Quality General Education Curriculum Should Emphasize Student Qutcomes, in Particular, the
Goal of Deep Understanding

Well-organized, focused curriculum is driven by student outcomes; that is, it begins with the end in mind (English,
2000, Erickson, 2002; NRC, 199%; Wiggins & McTighe, 1998). Such a “backward design” approach identifies
desired cutcomes, decides what evidence of student mastery looks like, and plans learning experiences and
instruction that match curricular goals (Wiggins & McTighe, 1998),

The NCTM (2000) observed, “lLearning without understanding has been a persistent problem since the 1930s” (p.
20). Far from equating understanding with fact recall and basic skilis, curriculum experts and professional
organizations define understanding as a complex, multifaceted construct, and maintain that al! learning cutcomes
should be centered on the goal of deep understanding. Understanding involves both cencrete and abstract
information and ideas (Erickson, 2002, Wiggins & McTighe, 1998). When students truly understand, they (a) grasp
the underlying theories, principles, processes, attitudes, and betiefs in an academic discipline; (b) can apply what
they learn; (¢) can transfer their understanding to familiar and unfamiliar contexts; and (d) integrate many types
of knowledge {Center for Civic Education [CCE], 1994; NCHS, 1996; NCSS, 1994; NCTE & IRA, 2000; NRC, 1996,
1998; Wiggins & McTighe, 1998).

file:///private fvar/folders/UB/UBSR7aU7FsWvdaPPyi9 1 +U1LbCM/-Tmp-/ ...for%20Highly%20Able%2 0L earners%2 0That42 0Conforms¥%2 Oto.webarchive

4/25/13 3:44 PM

Page 3 of 17



Curricutum for Highly Able Learners That Conforms to General Education and Gifted Education Quality indicators

Wiggins and McTighe (1998} asseried that understanding has six facets: explanation, interpretation, application,

perspective, empathy, and self-knowtedge. Because each facet exists on a continuum from novice to expert,
assessing student understanding should pinpoint where students are on those continua.

Principie 6: High-Quality General Fducation Curriculum Should Be Relevant and Fngaging to Students

Relevance and engagement in the curriculum are two related, yet distinct characteristics of high-quality
curriculum. Both require meaningful connections between the student and what he or she is learning; however,
refevance refers to the proximity of the connection and engagement to the duration and degree of the connection.

For curriculum to be relevant, students must see and understand how it connects to their own lives—what they
have learned and experienced both in and outside of school—as well as to its importance for their futures in
specific fields and as participating citizens (Beane, 1997; CCE, 1994; NCTM, 2000; NC3S, 1994; NMSA, 1995),
Relevance can likewise involve connections to daily life, realworid concerns, current events, and community
interests that are significant to students and adults (Dewey, 1916; GESP, 1994; NCSS, 1994; NMSA, 1995; NRC,
1999; Quigiey, 2005; Tyler, 1963).

High-quality curriculum is also engaging (Dewey, 1916, 1938; NAEYC, 2003; Solomen, 1998; Tyler, 1969). To
ensure engagement, experts broadly suggest giving students choice, capitalizing on student interests, and using
active learning strategies (Beane, 1997; CCE, 1994; NAEYC, 2003; NCTM, 2000; NMSA, 1935; Soloron, 1998).
Four more specific ways proposed to increase student engagement in the curriculum are through the uses of
expioratory curriculum, inquiry learning, essential questions, and/cr authentic probiem soiving.

The NMSA (1993) is one propenent of an approach te curriculum that allows students to explore their interests,
abilities, values, talents, and preferences. A wide range of elective courses Is offered, but curriculum across ail
subject areas should maintain an exploratory approach.

inquiry iearning is another way to foster student engagement with the curriculum. As students use inquiry to
wrestle with different ideas and realities, they are no longer “passive knowledge-receivers” but “active
constructors of meaning” (Wiggins & McTighe, 1998, p. 11). The National Science Education Standards (NRC,
1596) promote inquiry as an important part of curriculum, citing its capacity to aid in understanding scientific
cancepts and the nature of science; develop an appreciation of sclentific knowiedge; and acquire dispositions for
using the skills, abilities, and attitudes associated with science. Similarly, the National Geography Standards
(GESP, 1994) advocate leading students through a process of geographic inguiry to help them integrate
geographic skills and the ability to think geographically,

One driving force behind student inquiry-—as well as behind engaging, relevant curriculum—is essential questions.
Related to engagement, essential questions are construcied to evoke and sustain student interest and facilitate
learning by discovery (Erickson, 2002; Wiggins & McTighe, 1998). They allow the student to simulate the inguiry
that ariginally yielded the knowledge {Wiggins & McTighe, 1998). In other words, through essential questions,
students see that we know what we know because someone somewhere asked the necessary guestions and
pursued the answers. In recreating the process, students build conceptual understanding, discover patterns, and
build personal meaning (Erickson, 2002},

To increase the likeiihood of engagemaent, inguiry driven by essential questions should be directed toward solving
reat problems. These should be problems that approximate conditions or situations in which the problem would
arise naturaily (Tyler, 1969). Ideaily, the problems are similar to those the student has previcusly encountered in
his or her own fife and are student generated {Dewey, 1916).

Principle 7: High-Quality General Education Curriculum Should Be Integrative and Maintain a Balance Between
Breadth and Depth

Few experts, if any, condone teaching subjects as isolated entities. Likewise, few see curricular breadth and depth
as an either/or proposition between which teachers and curriculum writers must choose. Some degree of
integration and balance between breadth and depth are common among definitions of high-guality curriculum.

At its core, integration allows students to see how ideas build on and relate to one another, form patterns and
connections at a conceptual level, and construct an integrated whole {Erickson, 2002; NCTM, 2000). Although the
terms integration and integrated are widely and variably used in curriculum literature, two uses are most common,
First, integrative can refer to connections within and across disciplines. Curriculum that is interdiscipiinary wiil
integrate topics, concepts, skills, and knowledge from different content standards, different schoo! subjects (e.q.,
science and history), as well as different areas of intellectual and sociat life (NCHS, 1996; NCSS, 1994; NMSA,
1995; NRC, 1996). Intradisciplinary connections in curricium show refationships between or within different
subject-matter area knowledge, principles, and skills (NCSS, 1994; NCTE & IRA, 2000; NRC, 1996).

A second view regards integration as more central to curriculum design. Beane (1997), for exampie, defined
curriculum integration as “a curriculum design that promotes personal and social integration threugh the
organization of curriculum around significant problems and issues” {pp. x-xi}. The teacher and students identify
these problems and issues together without considering subject-area boundaries (Beane, 1997).

In its effort to be integrative, curriculum must maintain a balance between breadth and depth. Wiggins and
McTighe (1998) defined breadth as getting below a topic’s surface, and depth as “the extensions, variety, and
connections needed to relate disparate facts and ideas” and bring power to learning {p. 101). American curricuium
typically includes more topics than can be taught well (e.g., Schmidt, 1997). So, rather than “cover” the
curricuium on a superficial level, students should “uncover” it (Wiggins & McTighe, 1988). The curriculum should
address fewer topics and focus on powerful ideas in order to better iluminate concepts (BOSE & CFE, 2007; NCTM,
2006; NCSS, 1994; NRC, 1996, 1939). Depth in at least some areas is necessary “so that the content has a hetter
chance to be meaningful, organized, linked firmiy to children’s other ideas, and to produce insight and intuition
rather than rote performance” (Schmidt, 1997, p. 140).

Consensus About High-Quality Gifted Education Curriculum
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learners "qualitatively different” from curriculum that is beneficial for all learners. More recently, key experts in the
field have tried to explicate more precisely the nature of curricuium that is advanced and challenging—two generic
terms often used in describing modifications for gifted learners. Few gifted educaticn jeaders would disagree that
all students, regardless of their abilities, require sufficiently demanding curriculum that Increases in sophistication
as individual readiness progresses. Describing and llustrating halimarks of challenging, advanced work specific to
gifted learners, however, has proven a difficult theoretical task of making distinctions, both subtle and apparent.
Five principies of high-guality curriculum represent areas of agreement ameng key curriculun experts in gifted
education.

Principle 1: High-Quality Curricuium for Gifted Learners Uses a Conceptual Approach to Organize or Explore
Content That Is Discipline Based and Integrative

Experts in gifted education advecate a conceptual orientation to organize curriculum that is discipline based and
integrative (Feldhusen, 1885; Hayes-Jacobs & Borland, 1986; Kaplan, 1974; Maker & Nielson, 1996; Renzuili,
Leppien, 8 Hays, 2000; Shore, Cornell, Robinson, & Ward, 1991; Tomiinson et al., 2002; VanTassel-Baska, 1998},
Curricutum with a discipline-based foundation uses the principles, skills, theories, ideas, and values most essential
to a field of study to illuminate the nature of the discipline itself (Feldhusen, 1985; Maker, 1986; Passow, 1982;
Renzulli et al., 2000; Tomiinson et al., 2002; Ward, 1980}. The structure ¢f the discipline itself informs how the
curriculum is arranged {VanTassel-Baska, 1989); students should be able to see where the discipline “fits” within
the larger body of knowledge and frem where it originates {Renzulli et al., 2000; Ward, 1980).

Curriculum that is integrative concentrates on the relationships between bodies of knowledge; presents content
related to broad- based issues and themes; focuses on cross-disciplinary concepts; and exposes students to
muitiple perspectives and domains of inquiry (Kaplan, 1979; Maker, 1986; Passow, 1982; VanTassel-Baska, 1989,
1998). Integration allows the learner to apply knowledge at multiple levels, transfer knowledge within and across
disciplines, see patterns and connections within and across disciplines, and understand a discipline’s depth and
complexity (Hayes-Jacobs & Borland, 1986; Kaplan, 1979; Passow, 1982; Rogers, 2002; Tomlinson, 2005).

Principle 2: High-Quality Curriculurn for Gifted Learners Pursues Advanced Levels of Understanding Beyond the
General Education Curricufurn Through Abstraction, Depth, Breadth, and Complexity

Because learners who are highly able are presumed to be more cognitively advanced than their peers, it follows
that curricutum should heip them deveiop understandings commensurate with their abilities. Many gifted education
curriculum experts conclude that general education curriculum is not designed to accommodate the development
of advanced understanding, and therefore, adjustments through abstraction, depth, breadth, and complexity are
necessary.

Abstraction inveives content, processes, and products that are more removed from or less familiar to students’
experiences (Maker & Nielson, 1996). Students may work with the implications and extensions of ideas rather than
concrete examptes and illustrations (Tomilinson, 1997). Symbslism and the underlying meaning of content are
stressed (Rogers, 2002}, as are formulating theories, examining the philosophical underpinnings of disciplines
{Passow, 1982), and exploring epistemological issues (Hayes-Jacobs & Borland, 1986).

Advanced understanding is also attained through examining curricular topics in more breadth and/or with greater
depth (National Associatfon for Gifted Children [NAGC], 1994; Purcell, Burns, Tomlinson, Imbeau, & Martin, 2002;

Shore et al., 1991; Tomlinson, 2005; United States Department of Education {U.S. DOE], 1993; VanTassel-Baska,
2005; Ward, 1980). Breadth may refer to exposing students to wide variety within or across a content area
{Renzulii & Reis, 1957} or, more simply, t¢ extending the core curriculum {Kaplan, 1979). Kaplan (1979, 1994)
defines depth as ways of intensifying curriculum—some of which might include using the language of the discipiine
and examining details, trends, patterns, unanswered questions, rules, ethics, big ideas, and relationships to time.
Exploring content in depth also might involve students pursuing an area of special interest at a high level
{VanTassel-Baska, 1989), studying important issues and problems related to a topic (VanTassel-Baska, 2005), or
spending more time on fearmning a topic (Kapian, 1974).

Complexity is another way of madifying the curricutum to advance understanding (NAGC, 1994; Passow, 1982;
Purcell et al., 2002; Tomtlinson, 2005; Ward, 1980). Content is more complex when it Is more chalienging and
intricately detailed; integrates knowledge and concepts from various disciplines; requires higher level thinking
processes; and incorporates different perspectives, theories, principles, and concepts associated with what
professionals in the discipline know and do (Kaplan, 1974; Maker & Nielson, 1996; Rogers, 2002). Processes and
products are more complex when they invelve more steps or require more advanced resources, tasks, issues,
problems, skilis, or goals (Tomlinson, 1997). For example, students might work with multiple abstractions; merge
what they are learning with previous learning or tackle problems that require more originality or elegance in their
solutions {Temiinson, 1999).

Principle 3: High-Quality Curriculum for Gifted Learners Asks Students 1o Use Processes and Materials That
Approximate Those of an Expert, Disciplinarian, or Practicing Professional

Educators with an interest in gifted learners reason that students with advanced capacities may be mare ready
than their peers at an earlier age to work like experts in a discipline. This includes approximating authentic
processes and accessing sophisticated materials,

Processes both general and specific to the various disciplines should be employed in curriculum for gifted students
(e.g., Renzulli et al., 2000; Tomiiason et al., 2002). General methods are those that emphasize discovery and
equip students to follow research or inguirybased procedures, such as assessing the credibiiity of a resource,
following through on an investigation, and fearning how to learn other necessary skilis on-demand (Maker &
Nielson, 1996; Passow, 1982; Renzulli & Reis, 1997; VanTassel-Baska & Little, 2003). Each discipline has its own
ways of conducting research and solving prob lems as well, The specific ways that practicing professionals work
and act are a defensible, desirable aspect of curriculum for gifted learners (Renzulli et al,, 1997; Tomlinson et al.,
2002; VanTassel-Baska & Little, 2003).

Working like an expert also involves thinking like one. Integrating higher level processing skills in the curriculum—
those an expert is likely to use—is therefore crucial. These might include processes for thinking critically,
analytically, and creatively; making decisions; asking questions; generating new ideas; defending ideas;
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reconcling opposIng WewpoINts; reconceptuatizing and transferning knowlagge,; and soiving problems (Kapian,
1974; Maker & Nielson, 1996; Passow, 1982; Purcell et al., 2002; Renzulli & Reis, 1997; Rogers, 2002; Tomiinson
et al., 2002; VanTassel-Baska, 1998). Curriculum for gifted learners also approximates expertise by developing
metacognitive abilities and self-understanding (Kaplan, 1974, 1979; Passow, 1982; Tomlinson, Kaplan, & Hedrick,
2005; VanTassei-Baska, 2005). All thinking processes must be rocted in content and be a means to an end, rather
thar taught in /selation (Shore et al., 1991},

The materials that gifted students should use are often described by experts as advanced. These might include
resources that are speciaiized, more varled, more abstract, and require higher level reading or processing skills;
that treat knowledge as tentative; and that illustrate interdisciplinary connections through concepts (Kapian,
1974; Passow, 1982; Tomiinson, 1997; VanTassel-Baska, 2005; VanTassel- Baska & Little, 2003). In any case,
students will likely need guidance or instruction in how to use these resources (Renzulli & Reis, 1997},

Principle 4: High-Quality Curriculum for Giffed Learners Emphasizes Problems, Products, and Performances That
Are True-to-Life, and Outcomes That Are Transformational

In the real world, people pursue the problems most important and interesting to them. These problems are not
always well-defined or structured, but they are significant in seme way to individuals, communities, societies, or
fields of study. They call for specific and broadbased knowledge, understanding, skills, and processes. At the same
time, no formula exists for discovering their solutions, Personal traits and dispositions may be just as important to
finding these answers as format training. Those with expertise in curriculum for gifted iearners advocate making
learning expertences more aligned with this kind of problem finding and resolution.

Renzulli (1982} represented gifted education’s rationale for integrating probiem solving into curriculum for highiy
able learners:

If mankind’s creative producers and solvers of real problems are constantly held up before us as idealized
profotypes of the "gifted person,” then it seems nothing short of common sense to use their modus operandi to
construct a model for educating our most promising young people. (p. 148)

A defining characteristic of these kinds of problems is authenticity— they mirror problems or are prablems in the
real world with either no existing sotution or a solution that is unknown to the student, are directed toward change
or the production of new knowiedge, and have a personal frame of reference for the student (Maker & Nielson,
1996; Purcel! et al,, 2002; Renzulii, 1982; Renzulli & Reis, 1997; Rogers, 2002; Tormiinson, 2005; VanTassel-
Baska & Little, 2003).

This type of problem solving also involves the development of authentic products directed at real audiences. The
products emulate these developed by practicing prefessionals in a field or at least have a discipline-based
foundation (Purcelt et al., 2002; Renzulli & Reis, 1997; Shore et al., 1991; VanTassel-Baska, 1989). They are
evaluated by qualified persons, such as expert judges or audiences who stand to benefit from the resuits,
according to advanced criteria or goodnessof- fit for a certain need (Maker & Nielson, 1596; Renzulli, 1982;
Rogers, 2002; Tomlinson, 2005; Ward, 1980).

In problem solving, product devefopment, and performance, gifted curriculum experts promote students working
toward outcomes that are transformational (Purcell et al., 2002; Rogers, 2002; Tomlinson, 2005}. More
specifically, students take the knowledge they have learned and view it from another perspective through
reinterpretation or extension (Maker & Nielson, 1996}, form new generalizations and ideas (Kaplan, 1974, 1979),
and develop skilis into creative forms for real audiences (Passow, 1982; Renzuill & Reis, 1997).

Principle 5. High-Quality Curricuium for Gifted Learners Is Flexible Enough to Accommodate Self-Directed Learning
Fueied by Student Interests, Adjustments for Pacing, and Variety

Curriculum experts in gifted education have been strong advocates of individualizing learning experiences for
highly able students, due in part to the perceived inadequacy of the general education curricuium to meet these
learners’ academic needs (e.g., Passow, 1955; VanTassei-Baska, 1995; Ward, 1980). Under the assumptions that
{a) the regular curricuium is inappropriate, and {b) gifted students’ time would be better spent pursuing what they
want 1o learn, several program models include flexible components that allow students to set the course for their
own learning {e.g., Betts, 1985; Feldhusen & Kalloff, 1979; Renzulii, 1977).

Beyond specific models, experts view flexibility in curriculum for gifted learners in several ways. First, it invoives
learners making choices about the direction and goals of their learning (Purceli et al., 2002; Shore et al., 1991;
VanTassel-Baska & Little, 2003). Therefore, tasks should be open ended, with no one right answer {Kaplan, 1979;
Maker & Nielson, 1996; Tomiinson, 2005; VanTassel-Baska, 2005). In these endeavors, students should be
encouraged to investigate areas of interest more in depth (Kaplan, 1979; Landrum & Shaklee, 2000; Maker &
Nielson, 1896; Purceli et al., 2002; U.S. DOE, 1993; VanTassel-Baska, 1989) as well as develop skills that support
selfdirectedness, such as organization, time management, self-assessment, using rescurces, and decision making
(Kaplan, 1979; Passow, 1882; Renzulli & Reis, 1987; Tomlinson, 2005).

Second, flexibility in curriculum for gifted learners requires adjustments for pacing (Maker & Niglson, 1996; NAGC,
1994; Purcell et al., 2002; Temlinson, 2005; U.S. DOE, 1993; VanTassel- Baska & tittle, 2003; Ward, 1580). This
may mean increasing the pace of learning by moving students more rapidly through basic skills (VanTassel-Baska,
1989} or an entire course of study (Shore et al., 1991}. Pacing also might be decreased to account for gaps in
students’ knowiedge, skiils, or understanding; to accommodate indepth study; or to make sure a student can
apply what he or she has learned {Tornlinsen, 2005).

A third, more generic attribute of flexibility in curriculum is variety. This might include variety in instructional
approaches and materials, content and form, learning activities, skills, or learning opportunities (Maker, 1586;
NAGC, 1994; Landrum & Shaklee, 2000; Purcell et al., 2002; U.5. DOE, 15993).

Overiap and Distinction Between Quality Curriculum Endorsed by General Education and by Gified
Education

The curricufum promoted by general education curriculum experts for ail learners and the curriculum promoted by
experts in gifted education curriculum for highly able learners have more in commen than they do at adds. There
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are no attributes of curriculum emphasized by either field that are in direct confiict with one anocther. Broadly, both
agree that high-quality curricutum is authentic, outcome driven, flexible for individual differences, and challenging.
Distinctions are primarily differences in rationales and emphases. In general education, curriculum experts and
professional organizations tend to base their recommendaticns on research; whereas, gifted education grounds its
curricular guidance on presumed characteristics and needs of gifted learners as a whole. Some differences lie in

how the attribute is framed or to what degree it is stressed. A discussicn of the four major categories of overlap
and the distinctions between general education and gifted education viewpoints follows.

High-Quality Curriculum Is Authentic

Experts in general education and gifted education agree that curriculum must be authentic: true to the disciplines;
guided by the way experts work and think; focused on reai problems, processes, and products; personalby
relevant; and integrated. With different populations in mind--general education emphasizing a broader spectrum
of learners than does gifted education—the rationales underlying these characteristics distinguish perspectives in
the two fields.

For general education, a strong discipline base provides curricular integrity, facilitates learning, brings meaning to
content, and prepares students for how they will work and live in the real world. Curriculum leaders in gifted
education stress that curricula for highly able learners have a discipiine foundation so that students are better
equipped to make interdisciplinary connections and creative-productive contridutions. In the same way, gifted
education reasons that curriculum should prepare students to work and think like experts because preparation for
life as a contributor to a discipline or field 15 a major purpose of gifted education; whereas, general education
promotes expertise as a major purpose of education for ali students.

Authenticity in product development, problems, and processes is central to quality curricufum for general
education and gifted educaticn. For the former, it increases the student’s engagement and sense of curricutar
purpose. Experts in gifted education suggest that authentic products, processes, and problems are especially
motivating for highly able learners, Simitarly, general education’s promotion of real-worid probfem solving is
founded in making curriculum relevant for students and as one way among many to gauge how weli students
understand given concepts. For curriculum experts in gifted education, problem solving is a primary means of
assessing and engaging students and is integral to training gifted students for their futures as problem solvers.

Integration as a means of making curricuium more authentic Is also commen among curriculum voices in each
field. Gifted education views integration primarily as a way to differentiate curricutum for highly able learners,
while general education considers integration primarily a way to help alt students understand and apply
interdisciplinary connections.

High-Quality Curriculum Is Driven by Meaningful Outcomes

Both general and gifted education curriculum experts endorse meaningful cutcomes for curriculum. They agree
that acquiring deep or advanced understanding is one such goal, Interestingly, general education highlights the
development of expertise as a learning outcome more prominently and emphatically than do many of their
counterparts in gifted education. General education curriculum leaders views expertise as develapmental and
progressive, occurring over the course of a student's K-12 education. Gifted education views expertise as talent
development: Because gifted learners are presumed to be more ready for expert-like endeavors than their peers,
any further concentration on or development of their abilities should be attained through learning advanced,
discipline-based conceptual content and developing products or new insights.

One final distinction regarding outcomes is that among general education voices, cutcomes are predetermined by
the teacher, curriculum writer, school, district, or state. Gifted education supports more open-ended outcomes,
those that might vary depending on how curricuium is adjusted for students’ interests, capacities, or choices.

High~Quality Curriculum Is Flexible to Account for Student Differences

Curriculum leaders in gifted education would not disagree with generat education’s premise that a primary reason
curricutum should be flexible is that students differ from one another in a variety of ways and, in order to reach
certain learning outcomes, will require curricular adjustments based on their individual traits, Predictably, gifted
education curricufum quality indicators are concerned with curriculum being flexibie encugh to accommodate
differences specific to gifted students. These accornmodations might include chances to make choices about
learning, exercise independence, progress through curriculum at a faster or slower rate, and access curriculum
that is qualitatively distinguished from the generai education curriculum.

Te uncover student differences, general education strongly supports using preassessment. Gifted education
curricuium experts faver preassessment as weli, but primarily as a way of documenting what the teacher should
already suspect based on general characteristics of gifted learners: They already know the reguiar curriculum
content, are able to move through it more quickly, or require other provisions for curriculum differentiation.

High-Quality Curricufum Is Challenging

Although experts and organizations in both fields believe challenge is a vital attribute of high-quality curriculum,
gifted education is more explicit than is general education about what forms challenge might take. As a whole,
their reccmmendations mirror thelr indi cators of high-quality curriculum. So, for gifted education experts,
chalienge comes through conceptual teaching, a discipline-based focus, approximating experts, abstraction, depth,
breadth, complexity, integration, choice, varied pacing, interest-based learning, solving real problems, and product
development. General education recommendations for providing challenge are more vague: holding high
expectations for all students, supporting students” weaknesses, and fortifying students’ strengths. Enrichment,
depth, and increased pacing are also menticned.

An additionat theme [n describing challenge in curriculum for both groups of curriculum experts is developmental
appropriateness, Here, perspectives conflict somewhat. Voices in general education curriculum have begun to
assert that curriculum should be mere challenging than it Is in many schools because, developmentally, children
are more capable than current school curriculum, curricular materials, and teachers suppose. In gifted education
curriculum literature, too much attention to developmental appropriateness in curriculum—especially with regard
to age or grade level—is considered a potentia! hindrance to providing appropriate chalienge, untess educators
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The Potential of Three Gifted Education Curriculum Models to Contribute Quality Curricuium for
General Education and to Address the Needs of Highiy Able Learners

Three curricufurm models authored by gifted education curriculum experts offer promise for designing curriculum
that conforms to general education and gifted education indicators of quality. Aithough the term curriculum mode!
is sometimes used In gifted education to include programming and service-delivery madels or administrative
arrangements, in this paper i refers to models for designing academic content, process, and products for highly
abie learners that represent the “core” of what students learn and the material for which they are heid
academicaily accountable, The three models discussed in this paper—the Integrated Curriculum Model, the Multiple
Menu Model, and the Parailel Curriculum Model—conform to this definiticn. The following sections summarize the
models, examine evidence of their effectiveness, and discuss how the models might contribute to generai
education curricuium design and address the needs of highly abie learners.

Integrated Curricufum Model

Summary. The Integrated Curriculum Model {ICM; VanTassel- Baska, 1986, 1994; VanTassel-Baska & Littie, 2003}
is rooted in several curricular approaches recommended in gifted education literature (i.e., Benbow & Stanley,
1983; Maker, 1582; Ward, 1980) and on several characteristics of gifted learners, namely, precocity, intensity,
and complexity, To attend to these needs, the model employs three interrelated dimensions: an advanced content
dimension, a processproduct dimension, and a concepts/issues/ themes dimension.

The model’s process-product dimension encourages in-depth, independent learning by incorperating higher order
thinking and processing. The curricular framework addresses this component through Payl’s {1992) elements of
reasoning as well as a research model for helping students produce original oral and written work (Boyce, 1997).
Science units incorporate this dimension through the scientific research process and student-designed
experiments.

The concept/issue/theme dimension centers students’ learning experiences on major issues, themes, and ideas
with theoretical and real-world inter- and intradisciplinary applications. Language arts and select social studies
units revolve around the concept of change. Additional sodial studies units are organized by themes related to
either cause and effect or systems. Science units are centered on systems also. The science curriculum includes a
preblem-based learning approach that examines how science systems relate to real-world systems in social,
political, and economic realms.

Other features of the model's curricuiar framework that pervade the units are provisicns for
accelerated/compressed content, opportunities for students te develop advanced products, extensions based on
student capacity and interest, and training in metacognitive skills (VanTassel-Baska & Littie, 2003).

tvidence of Effectiveness. The ICM is the most researched of any model for designing differentiated curriculum for
gifted fearners. The Center for Gifted Education at The College of Wiillam and Mary has developed more than 25
units based on the model across language arts, science, social studies, and math, as well as 18 novel study guides
for advanced readers, & reading comprehension enhancement program, and other curriculum support materials.

Six studies comprise the ICM research base (Feng, VanTassel- Baska, Quek, Bai, & Q'Neill, 2005; VanTassel-
Baska, Avery, Little, & Hughes, 200G; VanTassel-Baska, Bass, Ries, Poland, & Avery, 1998; VanTassel-Baska,
Johnson, Hughes, & Boyce, 1996; VanTassel-Baska & Stambaugh, 2006; VanTassel-Baska, Zuo, Avery, & Litte,

2002). Collectively, these studies assess the impact of the curriculum units designed with the mode! on students’
growth in specific process skills as well as how effective various stakeholder groups perceived the units were.

Impact on student growth. Studies on select William and Mary language arts and science units have empioyed pre-
and posttest quasiexperimental design te measure student gains in literary analysis, literary interpretation,
persuasive writing, and scientific research skills. The first of these studies {VanTassel-Baska et al., 1996)
examined the influence of a language arts unit implemented over the course of one year in seven experimental
classes of 100 identified gifted students in grades 4-6 and three control classes of 54 students in grades 4-6. The
treatment group improved significantiy in all three assessment dimensions of literary analysis, persuasive writing,
and grammar, with the highest effect sizes in literary analysis and grammar. The comparisan group did not show
significant growth in any of the three areas; however, it is worth noting that the comparison unit was literature
based and emphasized creative writing.

In a lengitudinal study of the effect of ICM-based units on students who had been exposed to the language arts
and science curriculum over ime, Feng et al. (2005) found statistically and practically significant gains from pre-
to posttests on literary analysis, persuasive writing, and scientific research at grades 3, 4, and 5. Additionally,
repeated exposure data for grade 5 students evidenced significant pre- and posttest gains on literary analysis,
persuasive writing, grammar, and scientific research skills, regardless of whether they had been exposed to the
units one, two, or three times, Data alse suggested that the experimental group means increased with exposure.

VanTassel-Baska et al. (2002} used a database of performancebased assessment results accumulated over a 5-
year period from 46 schools in 10 states to determine the effect of four ICM-based language arts units on 2,189
preidentified gifted students. The treatment groups showed increased gains in literary interpretation and anatysis
skills and persuasive writing. The treatment was effective regardiess of gender, grouping arrangement, or
socloeconomic status.

A science unit entitled "Acid, Acid Everywhere” was the focus of a study that examined the ICM's efficacy on gifted
students’ scientific reasoning (VanTassel-Baska et al., 1998). Alternate forms of the Diet Cola Test (Fowler, 1990)
were administered prior to and following unit implementation in 45 experimental classrcoms and 17 comparison
classrooms. ANCOVA results showed significant differences between the groups.

VanTassel-Baska and Stambaugh {2006} studied the impact of a reading comprehension program derived from
ICM on groups of students frem seven high-poverty school districts in grades 3-5 who had not been identified as
gifted. The program focused on moving students toward higher order thinking skiiis in language arts. Preliminary
findings showed that the experimental group scored significantly better than the control group on measures of
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growth gains. This study also examined how the program affected teacher instruction. Experimental teachers
scored sighificantly higher on both the frequency of use of differentiated strategies and effective use differentiated
strategies dimensions on a classroom observation scale.

Perceptual data. Research on selected ICM units alsc has sought to gauge administrator, parent, teacher, and/or
student perceptions of the curriculum. Qualitative data from modified case studies of two schools that used several
science and language arts units for 3 years revealed that teachers, students, parents, and administrators held
positive perceplions of the units (VanTassel-Baska et al., 2000}, Teachers noted the units’ influence on their
teaching competency as well as on student engagement, reasoning skills, and habits of mind, Teachers aiso
reported high student motivation and engagement in other ICM studies {VanTassei-Baska et af., 1998; VanTassel-
Baska et ai., 2002).

Feng et al. (2005) found that the majority of teachers and parents perceived selected ianguage arts and science
units as challenging, while a slight mejority of students perceived the units as sometimes chalienging, but not
always. Aimost ali parents surveyed (92%) were satisfied with overall program curriculum, as were a majority
(66%) of teachers. Additional advantages of the science curriculum teachers cited in other research inciuded the
student-centered aspect of the units, connections to the real world, and extended benefits to all learners, including
those identified as gifted (VanTassel-Baska et al., 1998).

Teachers, students, and parents reported several disadvantages of the curriculum as well. Both teachers and
students noted a lack of variety in reading materials, and teachers noted a fack of flexibility in setecting unit
materials {Feng et al., 2005). Teachers also felt they needed more content-knowledge backgreund to implement
the units (Feng et al., 2005} and that the unit implementation required too much paperwork (VanTassel-Baska et
al., 1998). In one study, parents and teachers cited inconsistency in unit delivery and instructional quality {Feng et
at.).

Potential for Simultaneously Contributing to General Education Curriculum Design and Addressing the Needs of

Highly Able Learners. Although it is designed specifically for gifted-learner characteristics of precocity, intensity,
and complexity {VanTassel-Baska, 1895), the 1CM emphasizes several components that general education also
emphasizes in its indicators of high-quality curriculum. First, the ICM employs a concept-based approach. These
concepts are consistent among, and in some cases across, units in various disciplines. Abstractions like systems,
change, and cause and effect make complex ideas and content more accessible to students while pushing their
thinking to integrated forms,

In the deveiopment of expertise, ICM equips students with discipline- relevant knowledge and skills, uses methods
and materials authentic to the discipline, and incorparates instruction in metacognition, ICM units within and
across grade levels evidence consistency by emphasizing similar processes, themes, and applications, Students
revisit and use models of thinking- and research-process methods from unit to unit.

Learning outcomes for ICM-based units are clearly delineated. Most activities and lessons are designed toward
solving a real-world problem or creating a product. Pre- and postassessments measure student growth relative to
the unit goals. The problem-based learning approach of the science curriculum gives students chances to apply
what they have learned to a situation that approximates realworld challenges related to the unit’s science
concepts, For example, “Eiectricity City” {Center for Gifted Education, 1997) poses the probiem of designing
electrical pians for a new recreational center,

The advanced content dimension of ICM Is the aspect most exclusive to highly able learners. This is mostly
delivered by introducing content, materials (e.g., reading selections, vocabulary), ideas, and processes earlier than
they would be in a typical grade-level sequence. A language arts unit on persuasion designed for use with high-
abitity students in grades 5-7, for instance, asks students to read the Declaration of Independence and The Vallant
as vehicles for exploring analytical reasoning processes (Center for Gifted Education, 1398).

Muitiple Memu Model

Summary. The Multiple Menu Model (MMM; Renzulli, 1988; Renzulli et al., 2000) is an approach to designing
differentiated curriculum that is based on the work of curriculum and instruction theorists in general education
(Ausubel, 1968; Bandura, 1977, Bloom, 1954; Bruner, 1960, 1966; Gagné & Briggs, 1979; Phenix, 1964) and
gifted education (Kaplan, 1986; Passow, 1982; Ward, 1961). Using six practical planning guides, the model
stresses balance between authentic content and process, epistemological relationships and structures, and
experiential inquiry. Taken together, the menus synthesize students” specific capacities, interests, and learning
preferences; teachers’ discipline knowledge, pedagogical proficiency, and passions for the material; and the
structure, content, and methodology of the discipline (Renzulli, 1997).

The cornerstone of the MMM is the Knowledge Menu--a rigorous examination of how a discipline is organized and
structured; where it is located in the iarger body of knowledge; what its fundamentai concepts, principles, and
methods are; and which topics best represent its nature and its contributions to universal wisdom. Practically
speaking, the Knowledge Menu is a vehicle for teachers and students to explore meaning and authenticity in
curriculum. Students explore the big ideas and essential understandings of a discipiine, engage In activities that
mimic what practicing professionals do, and make meaning from important concepts and principles through
application.

Four menus comprise the Instructional Techniques section of the MMM, The Instructional Activities and Student
Activities Menu helps teachers plan how students will learn, retain, analyze, synthesize, and apply information, as
well as how students will be evaluated. Using the Instructional Strategies Menu, teachers decide what techniques
are most appropriate for engaging students with the content. The Instructional Sequences Menu provides guidance
for organizing and sequencing learning activities or lessons to make sure students reach the outcome. Accordingly,
this menu lists strategies for piguing student interest in a topic, communicating lesson chjectives to students,
determining students’ prior knowiedge relative to the objectives, presenting the material, providing extensions or
follow-up opportunities, assessing student performance, and helping students transfer knowledge o new
situations. The Artistic Modification Menu is a way for teachers to paint themselves inte the curricutum picture by
incorporating their own experiences, values, and knowledge into previously developed materials.

The sixth menu, the Instructional Products Menu, focuses on what concrate and abstract products will indicate
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student mastery of the learning outcomes. Concrete products might be performance based, leadership driven,

artistic, visual, written, or oral. Examples of abstract procucts are cognitive or affective skills and attitudes, such

as probdem-solving skills or improved self-efficacy. In all cases, products are authentic to the discipline.

Evidence of Effectiveness. The recent and anticipated publication of units based cn the MMM {e.g., Murdock, 20086)

offers potential for examining its effectiveness, but no research has been conducted on the modeil to date.

Potential for Simultaneously Contributing to General Education Curriculum Design and Addressing the Needs of

Highiy Able Learners. The MMM's potential contribution to general education curriculum design is most evident in
the Knowledge Menu. As a tool for interragating the discipline for its essential concepts, principles, processes, and
structure, the Knowledge Menu is constructive. It requires teachers to have a deep understanding of the discipline
and is useful for guiding students’ thinking toward placing the discipline in a larger context. Students understand

why the discipline “matters” and make interdisciplinary connections. The Knowiedge Menu is also the basis for

authentic instructional activities and products that approximate what reat professionals in the discipline or field do

and produce.

The MMM stresses applying research process skills and methodologies through the study of topics that best

represent the essence of the discipline. This fueis first-hand, in-depth investigative iearning. Ideally, the problems

are as true-to-life and refevant to student experience as possible. The selection of basic principles, functional

concepts, and representative topics exemplify a conceptual approach to the discipline through which students are

able to distill 2 wider body of knowledge, skills, and understanding that they can eventually transfer to other
disciplines and situations.

The impetus for differentiated curriculum for gifted learners in the MMM is the assumption that they are the
future’s creative producers— inventors, leaders, artists, and so on. Toward this end, MMM seeks to address the

needs of highly able learners by ¢reating conditions in which students can produce “new” knowledge via authentic

farms. Options within the instructional strategies menu stress higher level cognitive processes, less structured
teaching methods, and attention to controversial issues, values, and beliefs {Renzuili, 1988). Similar to the
conclusion in How People Learn {(NRC, 1998) that expertise is more a matter of having the conceptual tools for
finding and organizing infermation than it is memorizing alf potentially relevant facts, MMM gives highly abte
learners access to these and other intellectual processes that experts use to think and work,

Parallet Curriculum Model

Summary. The Parzllel Curriculum Modet (PCM; Tomlinson et al., 2002} endeavers to design high-guatity
curriculum that will be appropriately challenging for all learners, including the gifted. One of its key premises is
that good curriculum for the gifted must start with good curriculum for learners of ali ability levels. The PCM

authors acknowledge, "The boundaries between high-quality curriculum for all learners and high-guality curriculum
for gifted learners are blurred because of developmental and experiential variance among iearners” (Tomlinson et
al., 2002, p. 4}. There is no single kind of gifted learner, according to the PCM, and any teacher who is effective in

developing high-potential fearners is weli-versed in what exemplary curriculum is in generat.

Four paraliels comprise PCM: {a)} the Core Curriculum, which, in addition to being the basis for the three other
parallels, is based on the discipline’s knowledge and includes standards, principles, concepts, and key facts and

skills; (k) the Curriculum of Connections, a kind of interdisciplinary study taken one step further so that students

find inter- and intrareiationships between concepts and principles in various fieids of study, instances, and

contexts; (c) the Curriculum of Practice, the goal of which is to help students function as practicing professionals in

the field; and (d) the Curriculum of Identity, a way for students to examine themseives through the iens of a
particular discipiine.

The model identifies 10 curriculum components that are key te planning any effective curricuium, including one
designed with the PCM: content (standards), assessments, Introductory activities, teaching strategies, learning
activities, grouping strategies, products, resources, extension activities, and modifications for learner need.

Although not all of these elements may prove necessary for every lesson, together they form a cogent, defensible

plan for teaching students well.

A distinguishing feature of PCM is its concept of ascending inteliectual demand (AID)—in essence, a way of

defining the nature of challenge in curriculum (Tomiinson, 2005; Tomlinson et al., 2002; Tomlinson et al., 2005).
AID acknowledges that ali students need to progress toward expertise as they are ready. As learners attain more
advanced levels of knowledge, understanding, and skill in a domain, they must be challenged just above what they

are able to do without support—if they are to continua to make meaningful progress. This is achieved by

continuously approximating the behaviors and processes that characterize the work of experts in general, or the
work of an expert in a particular field, at escalating stages—novice, apprentice, practitioner, and expert. Examples
of increasing chalienge for learners who are ready for a more advanced stage inciude working with more advanced

or authentic materials, connecting seemingly contradictory ideas, working with unstructured problems, and
reflecting on the truths and beliefs that pervade a discipline (Tomlinson et al., 2005).

Evidence of Effectiveness, Research on the PCM has yet to be conducted. However, results from an evaluation

report on a Javits grantsponsored project that supported teachers in designing science and social studies PCM

units are available (Callahan, 2005). One facet of the project involved fleld-testing four units in heterogeneous
classrooms in several states. Pre- and postassessment resuits for one of the four units (an astrenomy unit)

indicated that the experimental group showed targer gains on the posttest measure than did the controi group (F
= 21.044, p < .000}. Although the experimental groups evidenced considerable growth with the other units, the

posttest scores did not differ significantly from those of the control groups. Notably, the four units used in this
evaluation were develeped by classroom teachers who received training in the PCM, not by professional,

university, or district-level curriculum writers, or by the creators of the model itseif, Two PCM authors oversaw the

training and unit desiga.

A book of ready-te-use PCM units representing various subject areas and grade levels is available (Tomiinson,
Kaplan, Purcell, et al., 2005), and publication of additicnal units is in development (C. A. Tomlinson, personat
communication, November 24, 2006).

Potential for Simuitaneously Contributing to General Education Curriculum Design and Addressing the Needs of
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starts with high-quality curriculum for all fearners, the PCM is replete with connections to general education’s
curriculum principles, Because flexibility is a hallmark of the PCM, it views neither curriculum for learners as a
whole, nor curriculum for the subpopulation of highiy able learners, as uniform. Assessment drives madification for
learner need, including adjustments for AID.

The Core Curriculum explores the esseatial nature of the discipline by focusing on its concepts, principles, and
processes. Ali students learn content that is important and enduring, contributes to deep understanding, and
equips them to work like professionais in a field.

The PCM provides a practical way of planning for the development of expertise—a primary purpose of curriculum
articutated by general education curriculum experts—through AID, Students are expected to become more
independent, reflect on their learning and thinking, master discipline-relevant knowledga, and use authentic
methods and materials. Tools like general and discipline-specific “novice to expert” continua and lists of prompts
leading to AID for each paraliel hielp teachers and curriculum writers transition from conceptualizing AID to
planning for it (see Tomlinson et al., 2005).

The PCM also represents integrated curriculum in several ways. In the Curriculum of Connections, students relate
core concepts, principies, knowledge, and skills within and across disciplines, real-world contexts, and various time
pericds and cultures. The Curricuium of Practice reguires students to apply their knowledge to discipline-specific
skills end processes. The Curriculum of Identity prompts students to find themselves in the discipline, reconciling it
with their personal identities and experiences. When the parallels are used in combination with another, cr in full
concert, the result is a relevant, compiex, multidimensional study that batance breadth with depth.

Specific to the needs of highly able fearners, the PCM might be viewed as vehicle for identifying and developing
talent. AID provides specific ways to chalienge learners at various levels and for particular strengths. Because
expert-like performance, behaviors, and products are the benchmark rather than a higher grade-level’s
curricuium, students have more flexibility to develop areas of strength and weakness simultaneously and without
the assumption that because they are highly able, they should be able to do %, v, and z.

Areas for Growth in General Education and Gifted Education in Addressing the Needs of Highly Able
Learners

Neither general education nor gifted education has “arrived” at the destination of sufficiently addressing the needs
of the many types of highly able learners though curricuium. Prospects for growth en route are favorable, given
the degree of alignment between what both fields believe exemplary curriculum is. This secticn identifies and
describes specific ways that general education and gifted education, respectively, can improve the curricutar
climate for gifted learners.

Areas for Growth in Geperal Fducation

1. Be explicit about what chalienge is and what it looks like in curriculum. Research indicates that classroom
teachers have difficulty with and often lack training in how to consistently provide appropriately challenging
curricuium alternatives for advanced learners (Archambault et al., 1993; Brighton, Hertberg, Moon,
Tomlinson, & Cailahan, 2005; Mocn, Callahan, Temlinson, & Miller, 2002; Moon, Tornlinson, & Callahan,
1995; Reis & Purceil, 1993}, Although general education experts and crganizations call for chailenge, they
often are not explicit about what forms chalienge should or might take for the full range of fearners, including
those who demonstrate exceptional competency or interest. Terms like enrichment and in depth present
ambiguity for the practitioner unless accompanied by sound rationate and defensible examples. Textbooks or
other resources may label activities, homework, or lessons as challenge, but such labels do little to help
teachers develop meaningful conceptions of challenge, or to support the truth that challenge comes in

different forms for different students, even among students who are highly able.

2. Emphasize teacher content knowledge/training in the discipline as requisite to teaching all students well.
National science and math standards pubtications illustrate that guidance and criteria for designing
meaningful, rigorous curriculum are readily available (NCTM, 2000, 2006; NRC, 1996). These and similar
documents exhort that teachers are well-versed in disciplines they teach. Poor or limited mastery of onea’s
subject area is a potential barrier to recognizing when students are more advanced in their understanding of
curricuium concepts as well as to identifying student weaknesses. In addition, it is unlikely that teachers will
be able to render standards into curriculum and instruction unless they are proficient in the discipline.
Strong content knowledge often is cited as an important prerequisite for teaching gifted learners (Beriand,
1989; Gallagher, 2000; Landrum, Callahan, & Shaklee, 2001; Mills, 2003; VanTasset-Baska & Stambaugh,
2005). However, there is no research to suggest that content knowtedge Is more essential to teaching gifted
learners welil than to teaching other iearners well. At the very least, strong content knowledge is as important
for meeting the needs of highly able learners as it is for meeting the needs of all learners.

3. Distinguish standards from curriculum. With the prospect of yearly accountability testing, many classroom
teachers may be hard-pressed not to equate standards with curriculum, and vice versa. Some state and
professicnal organization standards documents include corresponding performance descriptors, classroom
assessments, and sample lessons (e.g., Tilinois State Board of Education, 2001; NRC, 1996), Althcugh these
may help teachers envision practical ways te translate the standards for instruction, they also may resuit in
activity-driven curriculum with few opportunities for students to apply content in meaningful ways or
understand what a discipline is really about. In short, standards supplemented by activities do not comprise
curriculum either by generat education or gifted education barometers. Helping teachers understand what
curriculum is and providing training on tools for designing cutcome-based curriculum might clarify how
standards are related to {yet not sufficient for) curriculum.

Areas for Growth in Gifted Education

1. Provide clarity about which attributes of high-quality curriculum are specific only to highly able learners, In
discussions about curricufum for highly able learners, it often is not clear which aspects of high-quality
curriculum gifted education experts and organizations promote as being more appropriate to or exclusively
for the many kinds of gifted students. Consider gifted education’s leng-time, weil-founded promotion of
integrating concepts into curricuium. General education now also promotes a concept-based approach. The
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curriculum for highly able learners is related to and differs from conceptually based curriculum for ail
learners. Not surprisingly, U.S. math teachers reflect a dominant international pattern of using conceptual
teaching appreaches more with high-performing students than with tow-performing students. And, in contrast
with other nations, U.5. math teachers use more computational approaches with low-achieving students than
with high-achleving students (Desimone, Smith, Baker, & Ueno, 2005). Curriculum leaders and organizations
across gifted and general education should work to distinguish for teachers the difference between conceptual
approaches that are appropriate for alf fearners, and which, if any, are more appropriate to gifted learners.
Similar guidance for ather curriculum components advocated by both fields (e.g., problem solving} also would
enhance curricular quality for alt students and ensure highly able learners are working at levels
commensyrate with their abilities.

2. Promote research-based approaches to curriculum over approaches based on generic group characteristics.
Some justifications for and explanations of curriculum differentiation for gifted learners have relied on
generalizations and attributes rooted in the beliefs that these students are a homogenecus group. For
example, asserting that gifted learners need curriculum that covers topics in depth because gifted learners in
general long for in-depth learning not only encour ages a single-minded perspective on curriculum for them
but also overlocks students who may be highly able yet are unmotivated by the prospect of prolonged study
on a particular topic, even one of personal interest. Morgover, given the appropriate opportunities or stimuli,
many students, gifted or not, would likely relish (and should experience) in-depth fearning in some form.
Moving away from basing curriculurm recommendations and models on presumed characteristics of gifted
learners and toward recommendaticns based on research will ensure a mere defensible (and sympathetic)
raticnale for those curricular adjustments that are more appropriate for highperforming and high-petential
students. In addition, it may be influential in moving toward conceptions of giftedness that are focused on the
kind of variance inevitable in any population, thereby encouraging greater attention to high-potential learnars
from low secioeconomic backgrounds, cu'tural and racial minarity groups, and twice-exceptional populations.

3. Demonstrate the effectiveness of curricular units that are designed with highly able students in mind for use
with a variety of gifted learners and with all learners. Gifted learners are a heterogeneous group. Units,
tessons, or activities created with thelr general characteristics in mind may or may not be more chalienging
than those not so designed, depending on the phifosophy and expertise of the author(s). That challenge or
curricuium appropriate for the range of advanced students, or for any group of students or individual student,

regardless of ability, is infrinsic to certain units contradicts our sensibilities. No set of curricular materials,
regardless of their intended recipients, is appropriate “as is” for a group of students. Even the highest guality
curriculum needs to be tailored for specific learner needs,

It has been suggested that curriculum for ali students could be improved by Improving it for gifted learners
(VanTassel-Baska, 1994}, and that gifted education can (and has) contributed important insights and
research on curriculum differentiation to general education practice (Temlinson & Callahan, 1992), But,
untess gifted education is willing to illustrate how exemplary curriculum for gifted learners can be transiated
to the regular classroom seiting, the potential for enhancing general education curriculum quality is limited.
The three curriculum medels reviewed in this paper are capable of beld and legitimate responses te general
education appeals for exemplary curricuium, There is little reason they shouid be reserved only for designing
gifted program curricula, nor do they claim to be apprepriate only for a gified population. Curricuium writers
and the district- or state-ievel agencies thet employ them might consider designing curriculurn with highly
able learners in mind, incorperating one or more of these models, and then demonstrating how those units
can be used with all learners. Published units designed according to the PCM have sought to do this by
inciuding and clearly deiineating specific modifications for learner need and adjustments for AID (Tomiinson,
Kaplan, Purcell, et al., 2005}. This and similar approaches to unit design bode well for extending what gifted
education has learned about high-quality corricuium to general education curriculum design.

4, Strengthen and extend research on curriculum models appropriate for highly abie learners. Continued
research on what curricuium modeis are most effective with the many types of gifted learners is needed. It
may be remiss to assume that because an Instructional unit results in higher achievement gains for gifted
iearners than for other learners— or because it results in gains for gifted learners at all—it is exemplary
curricuium for gifted learners, or, by exclusion, It is better or more appropriate for gifted students than for
students not so identified.

Studies demonstrating that curriculum units designed according to a particular model result in positive
achievement gains for traditionally identified gifted learners (e.g., Callahan, 2005; VanTassel- Baska et al.,
2002} warrant additional lines of inquiry. For example, to what extent do these units have the potential to
also increase achievement for all kinds of learners, including those who have not been formally identified as
gifted? Researchers have begun to investigate the potential of the ICM in this regard {(VanTassel-Baska &
Stambaugh, 2005). Future research on the effectiveness of the ICM, MMM, and the PCM should also address
this question,

Helpful as well would be studies that compare the use of curriculum designed according to models intended
primarily for gifted learners and curriculum designed according to exemplary models in general education, If,
for example, a unit modeled after Wiggins and McTighe’s (1998) Understanding by Design framework or
Erickson’s {2002) concept/process approach yielded achievemnent gains for gifted students, would gifted
education endorse the model in addition to these conceived primarily for gifted learners? In order to
determine general education’s potential for meeting the needs of highly able learners, it is fair to judge the
best curriculum models it has to offer against those from gifted education. Moreover, develeping an interest
in promising general education curriculum models would help gifted education assess the impact on high-
achieving and high-potentiai students and would support the field in delineating ways in which the models
could be used with varied populations of gifted learmers,

Summary

In an educational climate where curricuium is being adversely affected by accountability measures, educators with
an interest in highly able learners have reason to be encouraged by what key experts and organizaticns in general
education say canstitutes high-quality curriculum. Without exemplary core curriculum as a foundation, there is
little hope for making meaningful curricular modifications for advanced students (Tomilinson et al., 2005), Gifted
education’s own standards for curricular excelience and models for developing good curricutum for high-ability
fearners hold tremendcus promise for responding to calls that curricuium for all students be authentic, outceme-
based, chailenging, and relevant. Although neither field has yet reached the goal of adequately addressing highly
able students” neads threugh curricilum, there is, ironically, greater agreement now in this age of standardization
than ever befare about how best to reach that aim.
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STATE STANDARDS Common Core “Shifts”

The six shifts represent key areas of focus as teachers and administrators work to implement the Common Core
State Standards for Mathematics (CCSSM). Oregon teachers are likely at different stages in practicing these
shifts, however, establishing a statewide focus in these areas can help schools and districts develop a common
understanding of what is needed in mathematics instruction as they move forward with implementation.

Shifts in Mathematics

Teachers understand how the CCSSM emphasizes concepts prioritized in the standards
so that time and energy spent in the math classroom is focused on critical concepts in a

Understanding

ggg&; given grade. Students develop a strong foundational knowledge and deep conceptual
understanding and are able to transfer mathematical skills and understanding across
concepts and grades. (CCSSM, 2010, p.3-5; NMAP, 2008, p. 15-20)
Principals and teachers carefully connect the learning within and across grades so that
students can build new understanding onto foundations built in previous years. A

Shift 2: teacher’s stror_wg underst_anding of Iearr_1ing progressions helps the_:m monitor a student’s

Coherénce progress_and intervene in a timely b_a5|_s. A student’s understanding of learning
progressions can help them recognize if they are on track and can enable them to
productively take more responsibility for improving their skills. (NMAP, 2008, p.20-22 ;
Mosher, 2011; CCSSM, 2010, p.4)
Students are efficient and accurate in performing foundational computational procedures
without always having to refer to tables and other aids. Teachers help students to study

Shift 3: algorithms as “general procedures” so they can gain insights to the structure of

Procedural mathematics (e.g. organization, patterns, predictability). Students are able to apply a

Fluency variety of appropriate procedures flexibly as they solve problems. Helping students
master key procedures will help them understand and manipulate more complex
concepts in later grades. (NRC, 2001, p. 121; CCSSM, 2010, p.6)

Shift 4: Deep conceptual understanding of core content at each grade is criti_cal for student

Deep : success in subsequent years. Students with conceptual under;tan_dlng _kn_ow more than

Conceptual isolated facts and methods - they understand why a mathematical idea is important and

the contexts in which it is useful. Teachers take time to understand the Standards for
Mathematical Practice that describe the student expertise needed to develop a deep
conceptual understanding of mathematics. (NRC, 2001, p. 118; CCSSM, 2010, p. 4, 6-8)

Teachers at all grade levels identify opportunities for students to apply math concepts in
“real world” situations. The process of modeling, that includes choosing and using

igg:izétions gpprop_riate mgt_hematics and st_atis_tics to analyze and unde_rstand situgtiqns, is key in
(Modeling) improving deC|S|on_s_as well as linking classroom mathematics and statistics to everyday
life, work, and decision-making. Students are expected to use math and choose the
appropriate mathematical models even when they are not prompted to do so. (NRC,
2001, p. 124; CCSSM, 2010, p. 72-73; NMAP, 2008, p.49-50)
Students need to both practice and understand mathematics. There is more than just a
balance between these two priorities in the classroom — both are occurring with intensity.
Shift 6: Teachers create opportunities for students to participate in authentic practice and make
Balanced use of those skills through extended application of math concepts. The amount of time
Emphasis and energy spent practicing and understanding is driven by the specific mathematical

concept and therefore, varies throughout a given school year. (NMAP, 2008, p.45-46;
NRC, 2001, p.115)
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OREGON ~ English Language Arts & Literacy

There are six shifts that the Common Core State Standards (CCSS) in ELA & Literacy in
History/Social Studies, Science, and Technical Subjects require of us if we are to be truly
aligned with the CCSS in terms of curricular materials and classroom instruction.

Shifts in ELA / Literacy

Classrooms are places where students access the world — science, social
studies, the arts and literature — through informational and literary text. In
elementary, at least 50% of what students read is informational; in middle school,
it is 55%; and by the end of high school, it is 70% (CCSS Introduction, p. 5).

Increasing the amount of informational text students read K-12 will prepare them
to read college and career-ready texts.

Shift 1:
Increase Reading of
Informational Text

In order to prepare students for the complexity of college and career-ready texts,
each grade level requires growth in text complexity (Appendix A, pp. 5-17).
Students read the central, grade-appropriate text around which instruction is
centered (see exemplars and sample tasks, Appendix B).

Shift 2:

Text Complexity
Teachers create more time in the curriculum for close and careful reading and
provide appropriate and necessary supports to make the central text accessible to
students reading below grade level.

Students constantly build the vocabulary they need to be able to access grade-
level complex texts.

Shift 3:

Academic By focusing strategically on comprehension of pivotal and commonly found words

Vocabulary (such as “discourse,” “generation,” “theory,” and “principled”) teachers constantly
build students’ ability to access more complex texts across the content areas
(Appendix A, pp.33-36).
Students have rich and rigorous conversations which are dependent on students
reading a central text.

Shift 4:

Teachers ensure classroom experiences stay deeply connected to the text and
that students develop habits for making evidentiary arguments based on the text,
both in conversation as well as in writing, to assess their comprehension of a text
(Appendix A, p. 2).

Text-based Answers

Writing instruction emphasizes use of evidence to inform or to make an argument;
Shift 5: it includes short, focused research projects K-12.
Increase Writing

Students K-12 develop college and career-ready skills through written arguments
from Sources

that respond to the ideas, events, facts, and arguments presented in the texts
they listen to and read (Appendix A, pp. 24-26; student samples, Appendix C).

Content-area teachers emphasize reading and writing in their planning and
Shift 6: instruction for teaching the content.
Literacy Instruction

in all Content Areas Students learn through reading domain-specific texts in history/social studies,

science, and technical subjects and by writing informative/explanatory and
argumentative pieces (CCSS Introduction, p. 3).
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Making the Shifts

Sandra Albertf

Here we are af the end of 2012. Who would have thought just three years ago that education would be in the position that it is
in today—that 46 states, three U.S. territories, and the District of Columbia would have voluntarily agreed to share a set of
standards for English language arts and literacy and mathematics? One would be hard-pressed to identify another initiative
that has a greater potential to affect the teaching and learning that take piace in so many classrooms across the United
States. That being sald, the widespread adoption of the Common Core State Standards has, to date, done little to change
education. The adoption process itself was only the opening of the door.

So, here we are as U.S. educators, 46 states, thousands of districts, and millions of teachers, ali with the task of implementing
these standards. Over the last two years, | have talked with thousands of educators about the standards, and | have realized
that one of the biggest risks we currently face is full-speed implementation without an understanding of the changes that the
standards require. When a new reform initiative comes around, our instinct as teachers and education leaders is often to buy
new tools to support the work. But in a time when the market is offering an enormous range of materials, educators need a
secure understanding of the standards o that we can choose our resources wisely,

As we put the standards into practice, it is important to focus on a few shifts that have the most significant effect on students.
These shifts should guide all aspects of implementing the standards—including professional development, assessment
design, and curiculum. When educators attend to three core shifts in English language arts and literacy as well as in
mathematics, the expectations for teaching and learning will be clear, consistent, and tightly aligned to the goals of the
standards.

The English Language Arts and Literacy Standards

The English language arts and literacy standards include expectations in reading, writing, speaking, and listening that apply in
English language arts classes as well as in science, social studies, and technical subjects. If all students are to be ready for
college and career by the end of high school, it is not sufficient to solely address literacy skills; we must also consider the texts
to which students apply these skills. The standards address lagging literacy performance with three key shifts.

1. Building Knowledge Through Content-Rich Nonfiction
Reading content-rich nonfiction in history, social studies, science, and the arts in elementary school is crucial for later reading
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growth and achievement. Students need to be grounded in information about the world around them if they are to develop the
strong general knowledge and vocabulary they need fo become successful readers. Nonfiction plays an important part in
building students’ knowledge about content.

In today's classrooms, however, a great amount of fime and energy has been investad over the years in creating extended
literacy blocks that often crowd out time for learning social studies and science. During these blocks, students overwhelmingly
read stories; on average, fewer than 10 percent of elementary English language arts texts are nonfiction (Duke, 2004).

The shift to building knowledge from content-rich nonfiction does not mean disregarding literature. Literature plays an
essential role in building students’ reading skills and developing their love of reading. The standards celebrate the role
literature plays in building knowledge and creativity in students. As teachers implement the standards, our students will need
to read rich literature as well as content-rich nonfiction in elementary school.

in later grades, history, social studies, and science teachers will equip students with the skills needed to read and gain
information from content-specific nonfiction texts. In middle school and high school, nonfiction texts are a powerful vehicle for
leaming content as students build skills in the careful reading of a variety of texts, such as primary documents in a social
studies class or descriptions of scientific observations in a science class.

2. Reading and Writing Grounded in Evidence

The Common Core State Standards emphasize using evidence from texts to present careful analyses, well-defended claims,
and clear information. Rather than asking students to respond to questions they can answer solely from prior knowledge or
experience, the standards prioritize questions that require students to read texts with care. Quality text-based questions,
untike low-level "search and find" questions, require close reading and deep understanding of the text.

The standards also require narrative writing throughout the grades. Narrative writing enables students to develop a command
of sequence and detail that is essential to the argumentative and informative writing emphasized in later grades. The
standards' focus on evidence-based writing and speaking to inform and persuade is a significant shift from current typical
practice. Today, the most popular forms of writing in K~12 draw from student experience and opinion, which alone will not
prepare students for the demands of college and career.

3. Regular Practice with Complex Texts and Academic Language

The standards focus on text complexity because the ability to comprehend complex texts is the most significant factar
differentiating college-ready from non-college-ready readers. To prepare students for college and career, the standards
include a staircase of increasing compiexity in assigned texts.

The complexity of a text is determined by a number of factors, including syntax and vocabulary. To understand complex
materials, students need support in developing the key academic vocabulary common to those texis (ACT, 2008). These are
words that commonly appear across genres and content areas and that are essential for understanding most informational
text (for example, ignite, commit, and dedicate). This shift toward compiex text requires practice, supported through deliberate
close reading.

The Mathematics Standards

For years, reports about the declining U.S. performance in mathematics on international assessments have called for greater
focus in mathematics education. The Trends in Intemational Math and Science Study (TIMSS) and other international studies
have concluded that mathematics education in the United States is "a mile wide and an inch deep” (Schmidt, McKnight, &
Raizen, 1997). The United States has a coverage mentality in which students are exposed to a broad array of topics but rarely
study a concept in depth.

In high-performing countries, the design principle for mathematics education is a deep focus on a few topics with coherent
pregressions between topics. Surveys suggest that postsecondary instructors value greater mastery of prerequisites over a
shallow exposure to a wide swath of topics that have fittle obvious relevance to college-level work (Conley, Drummoend, de
Gonzalez, Rooseboom, & Stout, 2011).

The Common Core State Standards for mathematics incorporate recommendations for greater focus and coherence in
mathematics education. Recent research by William Schmidt (see Gewertz, 2012) reveals that states that had prior standards
most similar to the Common Core State Standards show significantly better results on the National Assessment of Educational
Progress (NAEP).

Implementation of the mathematics standards requires much more than new names for old ways of teaching mathematics.
Many well-intending educators are spending a great deal of time doing alignment studies to figure out which grade levels
various topics have moved to. Quality implementation means more than shuffiing topics around; it requires an understanding
of three core shifts.

1. Greater Focus on Fewer Topics
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Under the standards, instruction will need to go from a mile wide and an inch deep to much fess wide and much more deep.
Educators must significantly narrow the scope of content in each grade and deepen the time and energy spent on the
following major topics:

In grades K-2, concepts, skills, and problem solving related to addition and subtraction.

In grades 3-5, concepts, skills, and problem solving related fo muitiplication and division of whole numbers and fractlons
In grade 6, ratios and proportional relationships and early algebraic expressions and equations.

In grade 7, ratios and proportional relationships and arithmetic of rational numbers.

In grade 8, linear algebra.

o O 6 00

This shift represents a rare occasion in education, when we talk about what we can sfop doing instead of the more typical
approach of adding yet one more thing to do. Unless we first create time and space for the priority areas in math, the potential
to significantly improve mathematics education will pass us by.

2. Linking Topics and Thinking Across Grades

Mathematics is not a list of disconnected topics, tricks, or mnemonics; it is a coherent body of study made up of
interconnected topics. The most important connections in the standards are vertical: The links from one grade to the next
enable students o progress in their mathematical education.

It is crucial to think across grades and examine the progressions in the standards to see how major content develops over
time. For example, in 4th grade, students must "apply and extend previous understandings of multiplication to multiply a
fraction by a whole number” (Standard 4.NF .4). This extends to 5th grade, when students are expected to build on that skill to
"apply and extend previous understandings of multiplication to muitiply a fraction or whole number by a fraction” (Standard
5.NF 4).

At a single grade level, educators can improve focus by tightly linking all topics to the major work of the grade. For example, in
grade 3, bar graphs are not just another topic to cover. Rather, the standard about bar graphs asks students to use
information presented in bar graphs to solve word problems using the four operations of arithmetic. Instead of allowing bar
graphs to detract from the focus on arithmefic, the standards show how bar graphs can support that focus.

3. Rigorous Pursuit of Conceptual Understanding, Procedural Skill, and Application

Rigor in mathematics is not defined by making math harder or by introducing topics at earlier grades, as is commonly
assumed. Rather, rigorous mathematics refers to a deep, authentic command of mathematical concepts. To help students
meet the standards, educators will need to pursue, with equal intensity, three aspects of rigor in the major work of each grade:
conceptual understanding, procedural skill and fluency, and application.

Each of these aspects of rigor has advocates. Some people like to stress fluency in computation, without acknowledging the
role of conceptual understanding. Some like to stress conceptual understanding, without recognizing that fluency requires
dedicated classroom work. Some people like to stress pure mathematics, without acknowledging that application can be
highly motivating for students and that mathematical education should make students fit for more than just their next
mathematics course. Some people like to stress application, without acknowledging that math doesn't teach itself. The
standards do not take sides. Instead, they set high expectations for all three components of rigor.

Conceptual understanding. Once we have a focused set of standards, teachers and students have the time and space o
develop solid conceptual understanding. There is less pressure to quickly teach students how to get the answer, which often
means relying on tricks or mnemonics instead of understanding the reason an answer is correct or why a particular trick
works.

For example, it is not sufficient for students to know they can find equivalent fractions by multiplying the numerator and
denominator by the same number. Students also need to know why this procedure works and what the different equivalent
forms mean. Attention to conceptual understanding helps students build on prior knowledge and create new knowledge to
carry into future grades. it is difficult to build further math proficiency on a set of mnemonics or meaningless procedures.

Procedural skill and fluency. The standards require speed and accuracy in calcuiation. Teachers structure class time and
homework in which students practice core functions, such as single-digit multiplication, so that they are more able to
understand and manipulate more complex concepts. Developing procedural skill should not simply be memorization without
understanding. It should be the outcome of a carefully planned learning progression.

We can't expect fluency to come naturally, we must address it specifically in the classroom and in our materials. Some
students might require more practice than others, and there is no one way to develop speed and accuracy that will work for all
students. All students, however, will need to develop a way to get there.

Application. This is the "why we learn math” piece, right? We learmn it so we can use it in situations that require mathematical
knowledge. There are requirements for application aif the way through the grades in the standards. But correctly applying
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mathematical knowledge depends on solid conceptual knowledge and procedural fluency. If we attempt to get students to
start solving real-world problems when they lack that knowledge and fluency, the problem will just become harder.

At the same time, we don't want to save all application for the end of the learning progression. Application can be motivational
and interesting, and students at all levels need to connect the mathematics they are learning to the world around them.

Delivering on the Potential

The Common Core State Standards are built on the best of the state standards and leaming expectations that preceded them.
Unlike many state-level initiatives, however, the standards offer much more than a distribution of topics across the grades.
They make it possible for us to deliver on a promise to our children that they will graduate prepared for college and career.

The standards cannot be seen as one more thing to put on our agenda. Instead, the standards must be integrated into our
daily work in classrooms, schools, districts, and states. The shifts for English language arts and literacy and for mathematics
reinforce the idea that a few things done weli will have significant positive impact on our students. Let's focus on those few

things together.

EL Online

For links to resources fo help with the implementation of the Common Core English language arts and literacy standards, see
the online-only article "The Common Core Standards: Starting Mow" by David Liben and Meredith Liben.
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