25 Years of Commitment to Gifted Children Through Research and Curriculum
at the Center for Gifted Education at The College of William and Mary

What

Works

Letter
From the Executive Director
Serving as the Executive Director for the Center for Gifted Education
(CFGE) at The College of William and Mary and following in the footsteps of Dr. Joyce VanTassel-Baska is quite an honor. In 2013, the Center
is celebrating its 25th anniversary. To that end, we have created an
updated version of What Works: 20 Years of Curriculum Development
and Research for Advanced Learners, which was published in 2008 to
celebrate the first 20 years of the Center. More specifically, this publication illustrates many of the accomplishments by Center-related professionals in the area of curriculum development. As is well-known around
the United States and the world, the Center empirically validates its curricula in a rigorous process
historically unmatched in the field. The Center remains dedicated to that challenge as the cornerstone of all of its work. This document celebrates the outcomes of the hard work of numerous
professionals working on behalf of students with gifts and talents.
I hope that you find this publication informative and helpful. The future looks bright for the
Center, so I say onward and upward to our next 25-year celebration.
Dr. Tracy L. Cross
Executive Director, Center for Gifted Education
Jody and Layton Smith Professor of Psychology and Gifted Education
The College of William and Mary

Purpose

The purpose of this document is to highlight the curriculum development and research work of the
Center for Gifted Education at The College of William and Mary during the past 25 years. Areas of
study include curriculum development, instruction, assessment, programming for gifted students, and
professional development. Through the use of the Integrated Curriculum Model (ICM; VanTasselBaska, 1986) as a template for design, coupled with curriculum reform emphases in content areas,
the Center curriculum has produced positive outcomes in student achievement and teacher use
of differentiated strategies. This publication is an update to What Works: 20 Years of Curriculum
Development and Research for Advanced Learners, published in 2008; some sections from the original publication have been included in cases where the information is still relevant today.
Credits, 2013 Edition
Editor: Jennifer H. Robins, Ph.D.
Contributing Author: Kimberley L. Chandler, Ph.D.
Special Acknowledgment: Thank you to Joel McIntosh
of Prufrock Press for his generosity in the
production of this document.
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Introduction

The Center for Gifted Education, founded by Dr. Joyce VanTassel-Baska and currently under the
direction of Dr. Tracy L. Cross, has been in operation at The College of William and Mary School
of Education since 1988. The Center has been the recipient of 25 years of continuous funding
from federal, state, and foundation grants for curriculum development, research and dissemination, and programming for gifted students. From the Center’s inception, one of its major emphases
has been the development of exemplary curriculum frameworks and units of study for classroom
use with high-ability learners in science, language arts, mathematics, and social studies. Teams
of content specialists and educators have collaborated in writing and field-testing units. Many
Center materials have been recognized for their quality and enhancement of student achievement
by the United States Department of Education and the National Association for Gifted Children.
Specifically, 17 of the 43 units published by commercial publishers (Prufrock Press and Kendall
Hunt) have received exemplary curriculum awards by the National Association for Gifted Children
and seven of the problem-based science units for grades 2–8 were recognized as a promising curriculum by the United States Department of Education. A list of published curriculum developed
by content area is outlined in Table 1.
The Center for Gifted Education also serves as a training site for graduate students pursuing a
master’s or doctoral degree at The College of William and Mary. Students who work at the Center
for Gifted Education represent a variety of fields, including curriculum and instruction, gifted education, counseling, psychology, and planning, policy, and leadership. These student professionals
are engaged in research, curriculum development, instrument design, assessment projects, and
direct teaching or piloting of Center materials through the Summer/Saturday Enrichment program,
also coordinated by the Center. This program not only serves students in grades pre-K–10 in the
community, but also provides a learning laboratory for curriculum projects, research, and student
teaching.
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How the Sun Makes Our Day

•

•

Water Works

•

•

Acid, Acid Everywhere

•

•

•

Electricity City

•

•

•

Animal Populations

•

•

•

Nuclear Energy: Friend or Foe?

•

•

•

Something Fishy

•

•

•

No Quick Fix

•

•

•

Science

Budding Botanists

•

•

Where’s the Beach?

•

•
•

What’s the Matter?

•

•

What a Find!

•

•

Dig It!

•

Invitation to Invent

•

•

Journeys and Destinations

Language Arts

Jacob’s Ladder Reading Comprehension
Program

•
•

•
•

•
•

•

Literary Reflections

•

•

Patterns of Change

•

•

•

•

•

Autobiographies and Memoirs
Persuasion

•

•

•

The 1940s: A Decade of Change

•

•

Utopia

•

•

Grade 9

•

Grades 9–10

Threads of Change in 19th Century
American Literature
Change Through Choices
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•

Weather Reporter

Beyond Words

High
School

Grade 8

Grade 6

Grade 7

Grade 5

•

Grade 4

•

Grade 3

Grade 1

Survive and Thrive

Titles

Grade 2

K

Table 1
The Center for Gifted Education’s
Published Curriculum Units

Center for Gifted Education

Grades 10–12

•

Building a New System: Colonial America
1607–1763

•

•

The World Turned Upside Down: The
American Revolution

•

•

Social Studies
Mathematics

A House Divided? The Civil War: Its Causes
and Effects

•

High
School

•

Grade 8

Ancient China: The Middle Kingdom

Grade 7

•

Grade 6

Grade 5

Grade 3

Grade 4

Grade 2
•

K

Ancient Egypt: Gift of the Nile

Titles

Grade 1

Table 1, continued

•

The 1920s in America: A Decade of
Tensions

•

•

The 1930s in America: Facing Depression

•

•

The Road to the White House: Electing the
American President

•

•

•

Primary Sources and Historical Analysis

Grades 9–10

The Renaissance and Reformation in
Europe

Grades 9–10

Defining Nations

Grades 10–12

Splash!
Spatial Reasoning

•

•
•

•

Polygons Galore!

•

•

•

Beyond Base Ten

•

•

•

Moving Through Dimensions

•

•
•

•

•
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Curriculum
Dissemination

The curriculum from the Center for Gifted Education, also commonly referred to as the William
and Mary units, has enjoyed national and international widespread use. It has been distributed
to school districts and students in all 50 states, as well as 28 countries, including Puerto Rico
and the U.S. Virgin Islands. Educators in private and public school districts, ranging from Title 1,
low-income schools to high-socioeconomic status (SES) schools, have found the Center materials
useful in promoting student achievement. Presentations on the curriculum have been conducted
at state, national, and international conferences annually, and staff members frequently conduct
implementation workshops for educators across the country and abroad. Professional development workshops for teachers provide participants with modeling and practice involving the core
strategies of each unit, as well as an introduction to unit-specific resources and activities. Annual
conferences held at The College of William and Mary also are provided twice per year to address
curriculum, instruction, and assessment for gifted learners based on best practices in the field and
current Center projects. We estimate that more than 70,000 teachers have received such training
and more than 800,000 students have been impacted by the curriculum.
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Overview of the

Integrated
Curriculum
Model

The Integrated Curriculum Model (VanTassel-Baska, 1986), a theoretical model of curriculum
design for gifted learners (see Figure 1), emphasizes the integration of advanced content, higher
order thinking processes, and connections to overarching themes and issues as the foundation
for curriculum development. The greatest student learning occurs when emphasis is given to
each of these dimensions within a given curriculum unit (VanTassel-Baska, 1986). The ICM was
derived from the key characteristics of gifted students and how curriculum may be designed to
best match those characteristics. For example, because gifted students are precocious learners,
advanced content within a given subject area provides opportunities for new learning. Because
gifted learners have complex thinking capacities, the provision of a curriculum that helps gifted
students reason through situations and think critically about subject matter enhances engagement
and creative production. Moreover, because many gifted students thrive on making connections,
the focus on overarching issues, themes, and concepts elevates their understanding of the real
world and how it works. These three components of the ICM (advanced content, processes/
products, and overarching issues, themes, and concepts) have comprised the framework for curriculum design and differentiation in all of the William and Mary units of study.

Process-Product
Dimension

Advanced
Content
Dimension

Issues-Themes
Dimension

Figure 1. Integrated Curriculum Model (ICM).
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Science Curriculum
to Advanced Learners

The William and Mary science curriculum uses problem-based learning as the catalyst to engage
learners in scientific inquiry. As active investigators, students take on the role of scientists to solve
real-world problems. The science curriculum follows the ICM in content, process, and concept
dimensions, as seen in Figure 2.

The Problem

Concept

Process

Understanding
Systems

Using Scientific
Research

Content
Learning
Science Topics

Figure 2. Science framework.

The William and Mary science units introduce real-world problems to initiate scientific investigation. The following example is from Acid, Acid Everywhere (Center for Gifted Education, 2007):
You are the supervisor of the day shift of the State Highway Patrol. It is 6 a.m.
on a cool autumn morning. You are sleeping when the phone rings. You answer
and hear, “Come to the Clear Creek Bridge on Route 15. There has been a major
accident and you are needed.”
Quickly you dress and get on the road to hurry to the site of the emergency.
As you approach the bridge you see an overturned truck that has apparently
crashed through a metal guardrail. The truck is missing a wheel and is perched
on its front axle. You see “CORROSIVE” written on a small sign on the rear of the
truck. There is a huge gash is the side of the truck and from the gash a liquid is
running down the side of the truck, onto the road, and down the hill into a creek.
Steam is rising from the creek. All the traffic has been stopped and everyone has
been told to remain in their cars. Many of the motorists trapped in the traffic jam
appear angry and frustrated. Police officers, firefighters, and rescue squad workers are at the scene. They are all wearing coveralls and masks. The rescue squad
is putting the unconscious driver of the truck onto a stretcher. Everyone seems
hurried and anxious.
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Using this scenario, students actively investigate acids and bases, dilution, and issues related to
the effects of an acid spill on environmental and transportation systems by creating their own
experiments and using scientific processes to solve this real-world problem. All units incorporate
real-world problem-based learning scenarios as the organizer for learning.

The Scientific Research Process
Students in the primary grades, as part of the Project Clarion units, incorporate the Wheel of
Scientific Investigation (see Figure 3) to develop scientific habits of mind for independent research
investigations. Students learn how to make observations, ask questions about the world around
them, read and learn about their new topic, design and conduct experiments, and discuss what
their findings mean.

Connecting to
Overarching Concepts
All third- through eighth-grade science units incorporate the overarching concept of systems as a way to link
unit components together, add depth to the content, and
connect students’ learning to essential interdisciplinary
understandings. Examples of systems applications within
the science units include how an acid spill affects the
environmental system, how electrical systems impact one
another, and how human body systems are interrelated.
Students learn how to identify the inputs, outputs, boundaries, and interactions of elements in a system. They also
learn how larger systems can encompass smaller ones,
how systems are interdependent, and how systems exhibit
patterns over time.
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Make
Observations

Tell Others
What Was
Found

Ask
Questions
Scientific
Investigation
and
Reasoning

Create
Meaning

Learn
More

Design and
Conduct the
Experiment

Figure 3. Wheel of Scientific Investigation.

Research Findings in Brief
ΏΏ Primary-age students exposed to the William and Mary science units performed better on a standardized achievement test in science (MAT8) than
control students (VanTassel-Baska, Bracken, Stambaugh, & Feng, 2007).
ΏΏ Significant and important treatment effects were found for students’ ability to plan an experiment after exposure to the William and Mary units
(Feng, VanTassel-Baska, Quek, O’Neil, & Bai, 2005; VanTassel-Baska,
Bass, Ries, Poland, & Avery, 1998; VanTassel-Baska, Bracken, et al., 2007).
ΏΏ Primary-age students who were exposed to the William and Mary units
showed significant growth in critical thinking when compared to those
students who used the regular science curriculum (VanTassel-Baska,
Bracken, et al., 2007).
ΏΏ Performance-based assessments that emphasized higher order concepts,
scientific investigation, and content mastery showed significant growth for
Title I students exposed to the science units (VanTassel-Baska, Bracken,
et al., 2007).
ΏΏ Teachers and students found problem-based science units more engaging
than typical science units (Feng et al., 2005; VanTassel-Baska et al., 1998).
ΏΏ Positive academic achievement effects were significant for all groups
of learners, regardless of socioeconomic status, ability level, or ethnicity (Feng et al., 2005; VanTassel-Baska et al., 1998; VanTassel-Baska,
Bracken, et al., 2007).
ΏΏ Continued use of the problem-based learning science curriculum over a
3-year period resulted in continued academic growth for gifted students
(Feng et al., 2005).
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W h at W o r k s i n T e a c h i n g

Social Studies
Curriculum

to Advanced Learners
The William and Mary social studies units use historical periods and events as the catalyst for student learning (see Figure 4). Students actively engage in document analysis, issue-based research
on current events, and reasoning through situations to master historical content. Students then
connect this new learning to an overarching concept such as systems or cause and effect to gain
a deeper understanding of history and its relationship to other areas of study within and beyond
social studies.

The Social/
Historical
Context
Concept

Process

Understanding
Systems, Cause
and Effect

Government
Economics

Using Social
Science
Processes

Content
Learning Social
Studies Content
and Habits of Mind

Reasoning
Research
Document
Analysis

Reasoning
Geography

Figure 4. Social studies framework.

By allowing students to analyze primary documents such as the Stamp Act, camp diaries from
Civil War soldiers, or the 1920s KKK mission statement, for example, they are able to think like
historians and gain a stronger appreciation of past events and their implications on the present
and future. When analyzing primary documents, students establish a context and intent for each
piece (author, time written, related culture and events, purpose, intended audience), work to
understand the source (issues/events and values reflected in the document), and evaluate or interpret the source (reliability, representativeness, potential and actual consequences).

Reasoning Through History
The William and Mary social studies units guide students in analyzing a situation by looking
at different points of view. Students may reason through a situation using the model shown in
Figure 5 to analyze a historical situation or event through multiple stakeholder perspectives. After
analyzing a situation, students may be asked to write a persuasive essay from the perspective of
one of the stakeholders.
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What is the situation?
Who are the
stakeholders?

What is the
point of view
for each?
What are the
assumptions of
each group?
What are the
implications of
these views?

Figure 5. Reasoning through a situation.

Connecting to
Overarching Concepts
The William and Mary social studies units also develop
a broad understanding of the concepts of systems and
cause and effect. Students examine relationships to
events and eras in history as an essential area of focus.
Sample systems discussions include the exploration of
the silk trade as an economic system, comparison of
European colonist and Native American social systems,
and the American political system as a model for other
countries. Students also learn about the causes of the
American Revolution, the effects of the Declaration of
Independence, and the causes and effects of the stock
market crash.

Research Findings in Brief
ΏΏ Students engaged in the William and Mary social
studies units showed significant growth in measures of conceptual thinking, content learning,
and critical thinking (Little, Feng, VanTasselBaska, Rogers, & Avery, 2007).
ΏΏ Treatment effects were evident for the whole
sample, including nongifted students. Gains
were consistent for males and females (Little et
al., 2007).
ΏΏ Differences in depth of implementation across
schools and teachers corresponded to differences
in performance among students (Little et al.,
2007).
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W h at W o r k s i n T e a c h i n g

Language Arts
Curriculum

to Advanced Learners

The William and Mary language arts units employ advanced-reading-level literature as the catalyst
for learning. As seen in Figure 6, the Integrated Curriculum Model is operationalized through the
teaching of the concept of change, the reasoning process, and advanced content skills in reading,
writing, speaking, listening, and grammar.

The
Literature
Concept

Process
Using the
reasoning
Processes

Understanding
Change

Literary Analysis
and Interpretation
Persuasive Writing

Content
Learning Language
Arts Content and
Skills

Linguistic
Competency
Oral Communication

Figure 6. Language arts framework.
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Thinking Through Reading and Writing
The language arts units incorporate advanced thinking models such as the literature web (see
Figure 7) to help students understand and analyze text. Students are introduced to the literature
web early in each unit. After reading a selected short story or poem, students analyze key words
and feelings, describe images and symbols, identify structural elements within the story that
contribute to its meaning, and elaborate on main ideas. Students are asked to reflect individually
on each aspect of the web, share ideas with a partner, and then discuss findings in a small- and
whole-group setting with teacher guidance and feedback.

Key Words

What were some key words
and phrases that were especially
interesting or important? What
words were new to you?

Ideas

What was the main idea? What
other major ideas and concepts were
important? What was the author
trying to say about those ideas?

Feelings

Reading

Structure

What feelings did you get reading
the passage? What feelings did the
characters have? How were those
feelings expressed?

Images/Symbols

What type of writing was this?
What literary and style elements did
the author use? How did the structure
of the writing contribute to the
meaning of the novel?

How did the author use description
and imagery in the novel? What sensory
images came to your mind? How
did the author use symbols?

Figure 7. Literature Web.

The William and Mary units also employ the teaching of persuasive writing as an essential
part of articulating and defending ideas. Students defend a character’s actions, discuss the meaning of passage or novel, or analyze an issue and take a stakeholder perspective, given a historical
context or problem. The hamburger model of persuasive writing is presented in Figure 8. By
using this model, students learn to take a stand, provide evidence for that stand, elaborate their
ideas, and summarize.

Introduction
(State an opinion.)

Elaboration

Reason

Elaboration

Elaboration

Reason

Elaboration

Elaboration

Reason

Elaboration

Conclusion

Figure 8. Persuasive writing model.
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Connecting to Overarching Concepts
Most of the language arts units focus on the overarching concept of change. Progressing through
the units, students learn that change is everywhere, changed is linked to time, change may be
positive or negative, change may be perceived as orderly or random, and change may happen
naturally or may be caused by people. As students read literature, they identify examples of how
change affects the story, such as:
ΏΏ Explain changes over time in the character’s outlook, the setting, and the plot.
ΏΏ How did the character’s point of view change over time? Why is that important to the
meaning of the story?
ΏΏ What idea about change is explored in this poem? Justify your answer by using evidence
from the text.

Research Findings in Brief
ΏΏ Students in Title I schools exposed to the language arts units showed
significant learning gains annually in reading comprehension when compared to students who used a basal reader or teacher-created materials (Bracken, VanTassel-Baska, Brown, & Feng, 2007; VanTassel-Baska,
Bracken, Feng, & Brown, 2009).
ΏΏ Students exposed to the language arts units showed significant learning gains annually in critical thinking when compared to students who
used a basal reader or teacher-created materials (Bracken et al., 2007;
VanTassel-Baska et al., 2009).
ΏΏ Gifted, learning disabled, and typical learners all showed significant
learning gains in critical thinking through persuasive writing (Hughes,
2000).
ΏΏ Subanalyses suggest that student growth in critical thinking may be
bounded by the characteristics of the learner, teacher skills in soliciting critical thinking behaviors, and fidelity of curriculum implementation
(Bracken et al., 2007; Hughes, 2000; VanTassel-Baska et al., 2009).
ΏΏ Students who were exposed to the language arts curriculum showed significant and educationally important gains in literary analysis (VanTasselBaska, Johnson, Hughes, & Boyce, 1996; VanTassel-Baska, Zuo, Avery,
& Little, 2002).
ΏΏ Students who were exposed to the language arts curriculum showed significant and educationally important gains in persuasive writing (Bracken
et al., 2007; Hughes, 2000; VanTassel-Baska et al., 2009; VanTassel-Baska
et al., 1996; VanTassel-Baska et al., 2002).
ΏΏ Teacher acceptance of curriculum materials impacts the extent to which
curriculum elements are employed, how students are challenged, and
continued curriculum use (VanTassel-Baska et al., 1996).
ΏΏ Continued use of the language arts curriculum over a 3-year period significantly enhanced students’ literary analysis skills and persuasive writing competency (Feng et al., 2005).
ΏΏ Academic achievement effects were significant for all groups of learners
regardless of socioeconomic status, ability level, or ethnicity (Bracken
et al., 2007; VanTassel-Baska et al., 2009; VanTassel-Baska et al., 1996;
VanTassel-Baska et al., 2002).
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Jacob’s Ladder Reading
Comprehension Program
The Jacob’s Ladder Reading Comprehension Program was created based on student needs and
teacher requests for additional scaffolding within the language arts curriculum, particularly for
lower income students in heterogeneous classrooms.
Jacob’s Ladder focuses on student-targeted readings of short stories, poetry, and nonfiction
sources. Originally developed for students in grades 3–5 to enhance reading comprehension and
critical thinking, Jacob’s Ladder tasks are organized into four skill ladders in Levels 1, 2, and 3:
A–D (see Figure 9). Each ladder focuses on a different set of skills, from lower order to higher
order. Students “climb” each ladder by answering lower level questions and moving to higher
level questions or rungs at the top of each ladder. (Please note: Additional volumes of Jacob’s
Ladder have been developed for grades K–2 and grades 6–9. The research findings noted here
are related to Levels 1, 2, and 3 only.)
Jacob’s Ladder A

Jacob’s Ladder B

A3

Consequences
and Implications

B3

Generalization

A2

Cause and Effect

b2

Category/Classification

A1

Sequencing

b1

Details/Examples

Jacob’s Ladder C

Jacob’s Ladder D

c3

Main Idea/Theme

d3

Creative Synthesis

c2

Evidence/Inference

d2

Summarizing

c1

Context/Setting/
Characterization

d1

Paraphrasing

Figure 9. Jacob’s Ladder skill ladders.

Research Findings in Brief
ΏΏ When compared to students in Title I schools who used the basal readers only, those
who were exposed to the Jacob’s Ladder curriculum showed significant and educationally
important gains in reading comprehension (Stambaugh, 2007).
ΏΏ When compared to students in Title I schools who used the basal readers only, those
who were exposed to the Jacob’s Ladder curriculum showed significant and educationally
important gains in critical thinking (Stambaugh, 2007).
ΏΏ Students reported greater interest in reading after curriculum exposure to Jacob’s Ladder
(French, 2006; Stambaugh, 2007).
ΏΏ Teachers reported more in-depth student discussion after teaching the Jacob’s Ladder
curriculum (French, 2006; Stambaugh, 2007).
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Other Promising

Center
Curriculum

The Navigator Novel Study Guides are collections of task demands intended to support group or
independent study of classic novels. The Navigators encourage advanced readers to develop their
skills in analyzing and interpreting literature through structured questions and activities that highlight themes and concepts, literary elements, and real-world connections contained within the
books. In addition, novel studies are opportunities for students to develop their own vocabulary
and writing skills by exploring and emulating the language and style of authors. Interdisciplinary
research opportunities and differentiated activities also are included and feature the models used
in the William and Mary language arts curriculum. The Center has developed more than 50
Navigators, covering literature appropriate for students in grades 1–12.
Mathematics units also have been developed by the Center for Gifted Education. Beyond
Base Ten, intended for students in grades 3–6, focuses on the representation of numbers by using
place value and non-place-value systems. Bases other than base 10 are featured through the context of early civilization number systems and then compared to current number systems. Spatial
Reasoning, a unit for students in grades 2–4, and Moving Through Dimensions, for students in
grades 6–8, approaches spatial reasoning through one-, two-, and three-dimensional tasks and
includes transitions and representations from three- to two-dimensional objects. Polygons Galore!
is a unit for high-ability learners in grades 3–5 focusing on two-dimensional and three-dimensional components of geometry by exploring polygons and polyhedra and their properties. The
van Hiele levels of geometric understanding provide conceptual underpinnings for unit activities.
Splash! Modeling and Measurement Applications for Young Learners is a unit for high-ability
learners in kindergarten and first grade focused on mathematical concepts related to linear measurement, the creativity elements of fluency and flexibility, and the overarching, interdisciplinary
concept of models. The unit consists of 13 lessons centered around the idea of designing a community pool.
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Curriculum
Implementation
Efforts

Ideas about how and why curriculum should be differentiated for the gifted relate to matching
learner needs with specific interventions. As a result of the Jacob K. Javits Gifted and Talented
Students Education Program in particular, data are available that provide evidence of effective
curriculum interventions for producing achievement gains in gifted students. Because much of
the focus of the Javits program in recent years has been specifically on examining the efficacy of
interventions with underserved populations, there are also data that comprise an evidence base
about the curriculum interventions that are most appropriate when working with these children,
including children of poverty. School district personnel in gifted education programs have often
relied on the materials produced as a result of the Javits research, in some cases resulting in the
large-scale adoption and implementation of the materials. In a recent study, teachers, principals, and central office administrators involved in the implementation of the William and Mary
language arts materials were surveyed to determine their perceptions about the reform efforts
in language arts and the factors that contributed to or impeded the sustainability of the efforts
(Chandler, 2013).

Research Findings in Brief
ΏΏ The overall impression of the curriculum implementation was that it was
challenging because of adherence to previous methods and competing
priorities for teachers (Chandler, 2013).
ΏΏ The teachers who felt successful in implementing the units had taken
advantage of materials with additional scaffolding provided for them and
developed by them (Chandler, 2013).
ΏΏ Because the literature in these units represents many diverse cultures,
teachers expressed a need to include a great deal of additional background information so that their students would understand the contexts
of the selections (Chandler, 2013).
ΏΏ Given the level of poverty in the participating districts, the teachers
generally felt that the deliberate use of empirically supported features
of effective curriculum for this population was important and needed
greater emphasis than it had been given during the professional development (Chandler, 2013).
ΏΏ Although some teachers questioned the expenditures made for frequent
and sustained professional development related to the implementation,
most participants discussed the importance of the training for their understanding (Chandler, 2013).
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W h at W o r k s i n

Precollegiate
Learner
Programs

The Center for Gifted Education offers precollegiate learner programs to meet the needs of
high-ability students. The Saturday/Summer Enrichment Program (SEP) for gifted learners offers
enrichment courses for students entering grades K–9 in specialized areas of science, mathematics, arts, and humanities. It is intended to provide an opportunity to extend highly able students’ learning beyond the opportunities generally offered in regular classrooms. All courses are
designed to address the characteristics of advanced learners, including their ability to learn at a
faster rate, engage in problem solving, manipulate abstract ideas, and use their innate curiosity to
address new challenges.
The Focusing on the Future Conference is an all-day career and academic planning experience for high-ability students in grades 6–12, their parents, and counselors. The program is
designed to expose high-ability learners to career opportunities in various disciplines and to
inform parents and school counselors of considerations and guidelines for effective career and
academic planning.

Research Findings in Brief
ΏΏ High school students reported that they could not make a connection
between academic subject-related programs and career-related programs in schools (Kim, 2010).
ΏΏ High school students listed their own interests, family environment (e.g.,
parental expectations or a family job), and various programs, including
extracurricular activities, school classes or programs, mentorships, and
internships, as influencing factors for their choice of a possible future
career (Kim, 2010).
ΏΏ Students who participated in the Focusing on the Future Conference
became more confident about college life. High school students were
more interested in receiving practical and authentic information related
to their career goals; however, middle school students were more interested in academic planning in high school to align with their career
goals (Kim, 2013).
ΏΏ Parents who participated in the Focusing on the Future Conference
reported that it encouraged more open communication with their child
about his or her career path because they received practical information on college admission procedures and possible talent development
options in college (Kim, 2013).
ΏΏ The Focusing on the Future Conference offered an opportunity for networking with other families. Parents wanted to hear from others and
share information regarding their children’s career development (Kim,
2013).
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Camp
Launch
Need for Curriculum for

Students From Low-Income
Backgrounds

The underrepresentation of low-income and minority students in enrichment programs continues to be a concern in gifted education (Olszewski-Kubilius & Thomson, 2010; VanTassel-Baska,
Feng, Swanson, Quek, & Chandler, 2009). Limited access due to transportation and financial
issues, lack of parental knowledge about appropriate services, and a paucity of enrichment programs addressing their needs being offered all contribute to both an opportunity gap and an
achievement gap for low-income students in comparison to their middle- and upper-class peers.
Disadvantaged students who start school as high achievers begin to fall short of their more socioeconomically advantaged peers almost immediately, with 44% of high-achieving lower income
students falling out of the top achievement quartile in reading between first and fifth grades,
compared to 31% from higher income families (Wyner, Bridgeland, & DiIulio, 2007).
In an effort to provide a unique experience for disadvantaged, high-ability students, the
Center has developed an enrichment program called Camp Launch. In 2012, the Center piloted
Camp Launch, a summer residential program, on The William and Mary campus. The camp initially served 55 high-ability seventh graders from low-income backgrounds and has expanded to
serve 80 seventh- and eighth-grade students during its second year. Curricula in science, technology, engineering, and mathematics (STEM), personal development, and writing—all areas emphasized in Camp Launch—are in the process of being developed more fully to address the needs
of this population of students. Although curriculum studies can help identify ways to best serve
students from low-income backgrounds, considering different learning environments, few have
been undertaken that focus on disadvantaged students’ needs (Stambaugh & Chandler, 2012).
Research conducted in conjunction with Camp Launch about curriculum efficacy and curriculum
implementation will add to the limited knowledge base about what works with these students and
what teachers must consider when they plan for them.
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Professional
Development
An acknowledged important adjunct to demonstrating curriculum efficacy with students is the
corresponding capacity of teachers to deliver the curriculum in an effective and faithful manner.
Thus, the Center’s research agenda has focused on this area of study as well. As part of any
ongoing curriculum innovation research project, teachers typically have received 2–4 days of
training in a curriculum unit of study before implementation with targeted students. The professional development agenda with teachers has focused strongly on the faithful implementation
of a unit of study in a given subject area, coupled with instruction and application in the use of
teaching and learning models central to curriculum delivery. Across all units of study, the professional development sessions with teachers have stressed the use of the following interdisciplinary
models.
ΏΏ Problem-based learning. The focus for professional development is on helping teachers facilitate student work through an
unstructured problem in small groups of four or five students
by completing a Need to Know board, asking probing questions, preparing resources needed, monitoring the preparation of problem logs, and assisting in problem resolution
papers and presentations to real audiences.
ΏΏ Concept development. Professional development sessions
model teacher use of inquiry as a tool for students constructing their own understanding of a meta-concept like change or
systems through guided work. Teachers provide 25 examples
of a concept such as change, categorize the examples, cite
nonexamples, and draw generalizations about the concept.
A debriefing session allows teachers to reflect on using the
approach with students.
ΏΏ Research study. The emphasis in professional development is
on providing teachers with a heuristic model of the research
process that moves students from defining a problem, posing
research questions, and collecting data from multiple sources,
to analyzing and synthesizing findings and drawing implications for use in both written and oral venues. Teachers then
work through the model in teams, discussing various applications for use in their classrooms.
ΏΏ Analyzing and interpreting text. Preparing teachers to use the
literature web involves their exploration of a poem by using
the elements of the web to focus on choice of words, reader
response, main ideas, imagery and symbolism, and the structure of the writing. The session facilitator then models the
follow-up discussion to be conducted with students as meaning is built, and the web is used as a tool to elevate thinking
about the reading selection.
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ΏΏ Developing persuasive writing skills. The professional development session helps teachers focus
student writing on a model that emphasizes the
structure of claim, data, and warrant in the construction of logical argument, using the analogy of
building a sandwich. The use of the model in classrooms is further explained and stresses power writing, instruction in the assessment rubric, and peer
review.
ΏΏ Teaching critical thinking. The focus of professional
development work is on teachers using the eight
elements of reasoning (Paul, 1992) to facilitate student growth in thinking ability by employing the
elements in different combinations in activities,
questions, and project work. Facilitators model
the various contexts in which the model may be
applied.
The professional development sessions also have
emphasized the importance of using performance-based
assessment, built into the units of study, as a way to know
that students have progressed in their learning.
The Center for Gifted Education faculty and staff have
conducted several studies on professional development
during the past 25 years. These studies have focused on questions of teacher efficacy, perceptions about critical thinking, differentiation strategy use, and treatment fidelity to newly designed
curriculum. Central findings from these studies follow.

Research Findings in Brief
ΏΏ Teachers can significantly improve their skills in the differentiation strategies
of problem solving, critical thinking, curriculum delivery, and metacognition,
given ongoing professional development in such strategies embedded in a
social studies curriculum (Avery, 1999).
ΏΏ Untrained teachers of the gifted in Title I schools can significantly improve
their skills in the differentiation strategies of critical thinking, creative thinking,
and accommodation to individual differences across 2 years, given training
and implementation support in a structured language arts program (VanTasselBaska et al., 2008).
ΏΏ Two years of professional development are necessary to enhance the use of
differentiation strategies, even with a curriculum base provided (VanTasselBaska et al., 2008).
ΏΏ The employment of professional development practices focused on curriculum
implementation contributes to positive teacher change (Brown, 2007).
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ΏΏ Teachers score at differential levels in critical thinking and creative thinking, rendering it problematic for them to teach these skills to students if they are low in
the capacity to use the skills themselves (McGowan, 2007).
ΏΏ Exemplary secondary teachers of the gifted in specialized schools in Singapore
and the United States score high in the use of differentiated strategies and have
incorporated these practices effectively into their daily repertoire (VanTasselBaska, MacFarlane, & Feng, 2006).
ΏΏ Teacher self-assessments of differentiation use suggest that they are using differentiation strategies more frequently and more effectively than external trained
assessors would rate them (Avery, 1999; Tyler, 2006).
ΏΏ When teachers employ differentiation strategies, there is corresponding active
engagement of students with the learning process (VanTassel-Baska et al., 2008).
ΏΏ Although all of these studies employed quasi-experimental designs, larger scale
studies on the differential impact of teacher preparation with and without a structured curriculum would prove useful for future work.
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What

Works

Lessons Learned From
25 Years of Curriculum
Development and
Research

Specific lessons have been identified based on general findings from our research and development projects on the William and Mary curriculum. These lessons may prove useful for mounting
new or ongoing efforts in the curriculum development enterprise for high-end learning.

Lesson #1 Curriculum Design Matters
All William and Mary curricula feature the Integrated Curriculum Model as the guiding theoretical
framework for curriculum design. The Center for Gifted Education units have been piloted in
schools nationwide and found to improve student achievement, not only in the specific content
areas, but also in critical thinking and in understanding overarching concepts. Each unit, regardless of the content focus, features the following blueprint specifications:
ΏΏ a curriculum framework that identifies learning goals and anticipated outcomes;
ΏΏ authentic assessments for content, concept, and process as a guide for diagnostic and
prescriptive instruction, as well as formal assessment;
ΏΏ emphasis on higher level thinking and reasoning through questioning and activities;
ΏΏ inquiry-based meaningful, hands-on, and minds-on experiences;
ΏΏ use of graphic organizers;
ΏΏ inclusion of accelerated reading and advanced resources;
ΏΏ use of a broad-based concept (e.g., systems, cause and effect, change) to elevate understanding of the subject under study;
ΏΏ metacognition and reflection components;
ΏΏ incorporation of interdisciplinary, real-world research;
ΏΏ use of teaching models to scaffold instruction and to promote higher level thinking skills;
ΏΏ strong content emphasis that focuses on discipline-specific skills and concepts; and
ΏΏ use of technology integration tools.

24

Center for Gifted Education

Lesson # 2: The Curriculum
Development Process Matters
All of the curriculum developed by the Center for Gifted Education over the past 25 years has
followed not only a set of design specifications consistent with curriculum reform, it also has followed a consistent approach to development.
We have developed each unit with a review of relevant research on the topic, a target age
level, and the best practices for teaching in the discipline under study. This research phase also
takes into account alignment with state standards and curriculum reform research in each subject
matter. These findings then are used as the basis for creating a draft set of lessons. These lessons
are tried out in relevant classrooms and revised, based on student receptivity and teacher feedback. Next, an entire unit of study is prepared for piloting in one teacher’s classroom. Multiple
data sources are used to judge the effectiveness of the unit after implementation, including
teacher log notes, student learning results, and outside expert review. Revisions are then made to
each unit, based on triangulation of the feedback. The units are field-tested at multiple sites with
different teachers and data collected on treatment fidelity, student growth, and teacher perceptions of effectiveness. Based on these data, the units are revised a second time before they are
disseminated nationally. This multistage process allows us to refine the product, based on sources
of evidence, to enhance its use as an agent of positive learning.

Lesson #3: Curriculum Development Work for
High-End Learning Requires Collaboration
With Content Experts and Teachers
Discipline-specific expertise is needed to design, develop, and refine curricula to be used with
our best learners. Essential content understandings need be developed and articulated that are
core to understanding the discipline. Content experts must be an integral part of unit design and
review at the beginning stages of development, as well as critiques of later drafts of work.
Similarly, a curriculum that will significantly enhance student achievement must be created
with strong teacher involvement. Collaboration among grade-level teachers, content specialists,
and educators of the gifted at all phases of curriculum development produces a higher quality
product. Collaboration time should be apportioned to the critical tasks of curriculum development
and piloting, student assessments, grouping mechanisms, and alignment to relevant standards.

Lesson #4: Student Exposure to Repeated
Models Over Time Enhances Student
Achievement and Learning Transfer
Curriculum delivery requires the use of carefully selected teaching and learning models over
time. Research-based, packaged curriculum that has been extensively piloted is more likely to
be sustained over time and leads to statistically and educationally important gains in student
achievement when compared to idiosyncratic teacher-created materials (VanTassel-Baska, 2003)
or strategies devoid of content emphases (Westberg & Daoust, 2003). When students consistently are introduced to the same models (e.g., Paul’s Reasoning Model, the Persuasive Writing
Model, problem-based learning) over time, learning is enhanced continually (Feng et al., 2005).
Moreover, students are more likely to internalize the processes inherent to each model so that
their thinking becomes more automatic and thus transfers to new learning situations with ease.
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Lesson #5: High-Level Curriculum May Be
Used Successfully With All Learners
Center studies of science and language arts curriculum effectiveness in heterogeneous Title I
classrooms have shown that a curriculum written for gifted learners also is effective with nongifted learners, given the use of proper differentiation, scaffolding, and flexible grouping techniques (VanTassel-Baska, Bracken, et al., 2007; VanTassel-Baska et al., 2008). Scaffolding may be
in the form of a supplemental curriculum or specific differentiated strategies and pacing. In language arts, Jacob’s Ladder was developed to provide additional scaffolding in reading to expose
less-experienced students with models that bridge lower level to higher level thinking. Navigator
novel studies were written so that students could have more choice in novel selections and differentiated activities at a given reading level. In science, specific models were developed to scaffold
students’ thinking in planning scientific investigations. Pacing of units also was modified within
the regular classroom and instructional grouping encouraged effective discussions.

Lesson #6: Promising Learners From LowIncome Backgrounds and Students of Color
Benefit From High-Powered Curriculum
The research evidence we have collected over multiple projects, as well as evidence collected by
our colleagues (e.g., Swanson, 2006), suggests that the William and Mary units are effective with
these special populations of promising learners. In fact, the data suggest that, given enough time,
these students perform at comparable levels of more advantaged learners in selected areas like
persuasive writing (VanTassel-Baska et al., 2002). In Title I schools, all groups showed significant
and important growth in key areas of language arts, social studies, and science learning after
using the units, including groups of diverse learners.
The use of such curriculum, however, must be accompanied by faithful use of the teaching–
learning models provided that scaffold instruction at higher levels of discourse and thought for
less-experienced learners in a subject area.

Lesson #7: Use of Curriculum-Based
Assessment Documents Authentic Learning
Assessment should be aligned to the curriculum and standards taught within any given discipline.
Many standardized assessments, although important, are broad-based and may not be sensitive
enough to show specific student learning associated with a curriculum intervention. Therefore,
pre- and post-curriculum-based assessments are an essential component for measuring the effectiveness of a curriculum on student achievement. In each William and Mary curriculum unit, the
first lesson or set of lessons provides a curriculum-based assessment, matched to content, thinking, and problem-solving processes and overarching concepts so that teachers may use the assessment as a diagnostic tool for instruction. The last lesson of each unit contains a postassessment
to assess gains in student achievement over the course of the unit.

Lesson #8: Professional Development on Curriculum
Materials Enhances Faithful Implementation
When teaching gifted students, not only does curriculum matter, but the teacher is key. When
students in the top 20th percentile grow in achievement, their success may be attributed to placement with highly effective teachers (Sanders & Rivers, 1996). When advanced students do not
make noted gains, it may be caused by a lack of opportunity to proceed at their own pace or to
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be accelerated in their learning, lack of challenging materials, or the concentration of instruction
on average or below-average students (Wright, Sanders, & Horn, 1997). Instead, teachers need to
use critical thinking and metacognition routinely to enhance student learning (Wenglinsky, 2000).
Likewise, advanced instructional practices are more likely to be sustained when a curriculum
embedded with differentiation strategies is provided as the basis for professional development
(VanTassel-Baska, Tieso, & Stambaugh, 2007). Direct training, as well as ongoing, on-the-job
professional development concerning use and implementation of new curricula, greatly increases
overall effectiveness because teachers do not have to make inferences about how to use new
strategies they have learned.

Lesson #9: Fidelity of Implementation of Innovative
Curriculum Efforts Requires Monitoring
Our work suggests that in order for curriculum to be implemented well, it must be monitored to
ensure that teachers are using strategies both frequently and effectively. Such monitoring is a significant part of a curriculum effectiveness research protocol, but also should be an ongoing part
of ensuring that professional development results in improved student learning (Guskey, 2000).
Whether such monitoring is done by the principal or his or her designee, the instructional coach,
the leaders of a grade-level team, or a mentor is not what matters, as each school has its own
system for instructional management. What does matter is that there is documentation for teachers using higher level thinking and problem solving in their classrooms in a way that enhances
student engagement and achievement over time.

Lesson #10: Institutionalization of
Innovative Curriculum and Instruction
Requires Ongoing Attention
One of the critical issues in conducting curriculum intervention studies is the long-term sustainability of the innovation after the project is completed. There are several factors that are likely to
encourage or discourage innovation and change. For example, we have learned that innovation
is difficult to maintain after project funding subsides due to competing resources, competing
priorities with the overarching school reform agenda, and a lack of monitoring and attention of
administrators (Brown, 2007). Schools that have been able to sustain curriculum interventions,
particularly for advanced students, have emphasized ongoing assessment and monitoring of highend student achievement and instituted policies that require the use of research-based curriculum
(VanTassel-Baska, Avery, Hughes, & Little, 2000). Schools also have recognized that results in
student achievement and changes in teacher behaviors happen over time with guided and intensive professional development and monitoring (Borko, Mayfield, Marion, Flexer, & Cumbo, 1997;
VanTassel-Baska et al., 2008).

Conclusion

This publication has presented research findings about what works in curriculum designed for
high-end learning and the tools and processes necessary for implementing such curriculum.
Curriculum instruction, assessment, and professional development can make for a cohesive whole
to ensure that schools become the true center of authentic learning for students, teachers, and
parents. Optimal learning for all students includes a needed emphasis on our best learners, not
just for their individual benefit but for the benefits to the total enterprise of schooling by using
high-quality curriculum and instruction materials.
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A 25-Year Timeline of Key Events
In the History of the

Center for
Gifted Education
Language arts
subcontract
funded for 2 years
on curriculum
development
work (Javits).
SCHEV IV grant
funded to provide
instruction to
teachers in
problem-based
learning.
Contract on
curriculum
development in
science funded for
2 years (Javits).
SCHEV III
funded to focus
on exemplary
science materials’
implementation.

First cohort of
doctoral students
accepted.

NAGC Curriculum
Award for
What a Find!

SCHEV V funded
for teacher training
and dissemination
of exemplary
science curriculum.

Summer Institute
on curriculum
units launched
for annual
professional
development on
Center curriculum
and research.

National
Language Arts
Summer Institute
inaugurated.
Planning Effective
Curriculum for
Gifted Learners
published.

Javits IV funded
for 3 years
(dissemination of
science curriculum
project).

Kendall Hunt
begins publishing
science units.
AERA curriculum
symposium
in science.

SCHEV VI funded
to provide
professional
development
through problembased learning.

1996
1995
1994
1993
1992
1991
1990
1989

1988
1987
Center for Gifted Education

NAGC Curriculum
Award for
Journeys and
Destinations.

Science
curriculum
project
designated
promising
by USDOE
expert panel
of science
educators.
NAGC
Curriculum
Award for
Literary
Reflections.

2000
1999
1998
1997

College appoints
Joyce VanTasselBaska as Jody
and Layton Smith
Professor in
Education with a
charge to create a
center for gifted
education.

Social studies
curriculum
development
project funded for
3 years (Javits).

Kendall Hunt
begins publishing
language
arts units.

National
Curriculum
Network
Conference
launched
for annual
professional
development on
Center curriculum.

Javits I (Project
Mandala) funded for
3 years to develop
tailored curriculum
units for low-income,
minority students.
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NAGC Curriculum
Award for
Acid, Acid,
Everywhere and
Autobiographies.

Comprehensive
Curriculum for
Gifted Learners
(2nd ed.) published.

SCHEV II funded,
focused on
professional
development in
science education.

First SCHEV grant
funded to provide
professional
development in
mathematics for
gifted learners.

Arthur Vining
Davis social
studies curriculum
development
project funded.

NAGC
Curriculum
Award for
The 1920s in
America.
Content-Based
Curriculum for
High-Ability
Learners
published.
Curriculum
Planning and
Instructional
Design
published.
Project Athena
funded for
5 years to
conduct
research on
language arts
units in Title I
schools (Javits).
NAGC
Curriculum
Award for
Beyond Words.
Kendall
Hunt begins
publishing
social studies
units.

2001

Prufrock
Press begins
publishing new
curriculum
materials.

Jacob’s Ladder
reading
curriculum
developed.

AERA
symposium on
language arts
curriculum and
research held.

NAGC
Curriculum
Award for
Ancient China:
The Middle
Kingdom.
American
Psychological
Association
Rosen Lecture
on the William
and Mary
curriculum
and research.

NAGC
Curriculum
Award for
Electricity City.

Navigators
curriculum in
language arts
launched.
NAGC
Curriculum
Award for
Ancient Egypt:
Gift of the Nile.

Content-Based
Curriculum for
High-Ability
Learners
(2nd ed.)
published.

NAGC
Curriculum
Award for
Water Works.
Joyce
VanTasselBaska retires
as Executive
Director of the
Center. Tracy L.
Cross becomes
Executive
Director.

for Gifted
Learners (3rd
ed.) published.
Math units
developed
in spatial
reasoning
and base 10.

The Center
for Gifted
Education
celebrates
its 25th
anniversary.

Jack Kent
Cooke
Foundation
funds Camp
Launch.

2013
2012

2011
2010

2009
2008
NAGC
2007
Curriculum
Award for
2006
What’s the
Matter?
NAGC
2005
Curriculum
The Center

2004
2003
Comprehensive
2002
Curriculum
Project Clarion
funded to
develop
pre-K–thirdgrade science
units for Title
I students.

NAGC
Curriculum
Award for
Spatial
Reasoning.

NAGC
Curriculum
Award for
Building a
New System:
Colonial
America
1607–1763.

Award for
Budding
Botanists.

The Center
for Gifted
Education
celebrates
its 20th
anniversary
and publishes
What Works.

NAGC
Curriculum
Award for
Utopia.
Jack Kent
Cooke
Foundation
funds the
second year of
Camp Launch.

for Gifted
Education
moves from
an off-campus
location to the
new School of
Education at
The College
of William
and Mary.

NAGC
Curriculum
Award for A
House Divided?
The Civil War:
Its Causes
and Effects.
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