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Appendix
Appendix 1:
Assessments and Score Patterns in CSAP Results: Mathematics
gra de / 5th 6th 7th 8th 9th 1oth
starting
date
2000 8™ | p+a 35 na 27
grade p 24 na 24
a 11 3
2001 8" |p+a 39 31 27
grade p 25 22 23
a 14 9 4
2002 8" |p +a 39 31 27
grade p 26 23 23
a 13 8 4
2001 p+a 52 51 41 41 33
5% grade | p 35 35 28 25 23
a 17 16 13 16 10
2002 p+a 55 52 42 44
5% grade | p 35 34 27 29
a 20 18 15 15
2003 p+a |56 53 44
5% grade | p 36 35 28
a 20 18 16
2004 5™ | p+a |58 56
grade p 36 34
a 22 22
2005 5™ | p+a |63
grade p 36
a 27

Note: proficient (p) & advanced (a) in percent of students
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Appendix 2

Graphic representation of Advanced Placement (AP) scores earned by Colorado high
school students after a year of coursework. The range of the final exam scores is 1
(low) - 5 (high). Depending on the university, credit may be awarded to students who
score at the 4 or 5 level. From 2001 to 2005 in the sciences and mathematics exams,
29 percent to 48 percent of the students scored at the 1 or 2 level. This may indicate
that these students were neither ready academically for the rigor of the courses nor
ready for college level coursework.

Colorado Results
AP Biology Scores 2001-2005
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Colorado Results
AP Calculus AB Scores 2001-2005

100% -
80% - Score 5
60% - m Score 4
40% | Score 3
20% : : 8 Score 2
0% =Z @ Score 1

© 2006, CAGT



23

Colorado Rsults
AP Calculus BC Scores 2001-2002
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Colorado Results
AP Chemistry Scores 2001-2005
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Colorado Results
AP Environmental Science Scores
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Colorado Results
AP Physics B Scores 2001-2005
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Colorado Results
AP Statistics Scores 2001-2005
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If we interpret low

academic performance
of students as primarily
the result of ineffective
schools, we ignore the
fact that only 20% of a
child’s waking hours are

spent in school.
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Learning in America is a prisoner of

time. For the past 150 years American Public
Schools have held time constant and let learning
vary.... The boundaries of student growth are
defined by schedules for bells, buses and vacations
instead of standards for students and learning.

— National Education Commission on Time and Learning, 1994

1| Introduction

‘WHY DO AMERICAN PUBLIC SCHOOLS OPERATE ON A CALENDAR OF 180 SIX-HOUR DAYS?
Few educators would honestly respond that this schedule represents the ideal time
needed for all students to achieve high standards. Instead, this calendar is a vestige

of a nineteenth-century agrarian economy. It is not designed to meet the educational
demands of the Information Age. Despite its irrelevance to the learning needs of
today’s students, the conventional school schedule is adhered to almost universally
across the country. Almost. Some schools have in fact managed to break free from this
“prison of time,” as the national commission put it so eloquently over a decade ago.
Some schools have shown that it is possible to build significantly more time into their
days and years for the express purpose of enhancing teaching and learning. They have
acted on the insight that in this age of high expectations and rigorous accountability,
the decades-old school calendar can no longer accommodate their ambitious mission
of ensuring that all students reach proficiency. Most of all, these schools offer some
strong examples of exactly how much more can be accomplished when the conven-
tional school schedule is shelved in favor of one that is truly responsive to the needs
of students and teachers.

This report details the work of a handful of these “extended-time schools,” and
describes and analyzes their effective practices. This study is not intended to suggest
that extended-time schools automatically produce better results. Neither is it meant to
prove that simply by extending time alone, schools will offer a superior educational
product. Rather, this research was conducted to understand how these particular
schools, which have already demonstrated themselves to be effective, capitalize on

the additional time, and what benefits the schools’ educators perceive the additional
time delivers. It is hoped that their examples are both inspirational and informational
for those who seek to operate schools that purposely break from the conventional
schedule in order to bring all their students to proficiency.

The Missing Element in School Reform

Since the passage of the Massachusetts Education Reform Act in 1993, this state

has been a leader in standards-based education reform. Both its learning standards
(curriculum frameworks) and its well-aligned assessment test (MCAS) are considered
substantive and sensible.! Equally impressive, the funding of districts and schools
through the foundation budget formula has made Massachusetts one of the few states
in the country where per-pupil spending in the lowest quartile of districts (based on
socioeconomic status) actually exceeds per-pupil spending in the highest quartile.?



Despite this state’s achievements in establishing an exemplary standards-based educa-
tion system, however, the goal of the system—universal educational proficiency—

still appears out of reach. From year to year, MCAS results reveal pronounced socio-
economic and racial achievement gaps. The percentage of students scoring “proficient”
and “advanced” on the tenth grade math and English language arts 2005 MCAS

tests in the most affluent school districts in the state was three times the percentage
of students in the poorest districts. The percentage of African-American and Hispanic
students who score in the proficient range is roughly one-half to one-quarter the
percentage of white and Asian students. These gaps persist in every grade and subject.
Beyond the achievement gap among groups of students, universal proficiency at all
grade levels seems elusive at best: proficiency rates (with the exception of tenth grade
math) have remained essentially flat during the last three years (Figure 1). Federal law
now mandates that by 2014 all students must demonstrate proficiency on statewide
assessment exams. If Massachusetts stays on its current trajectory, this target—only
nine years away—will most likely be missed.

In a state that has pumped billions of new funds into the public school system and has
built an excellent model of integrated standards and accountability, why are the schools
still not able to lift up all students to high standards of achievement? Part of the failure
actually lies in the question itself, because it interprets the low academic performance
of students as primarily the result of ineffective schools. In actuality, only 20 percent of
a child’s waking hours are spent in school today. Surely we cannot expect to fully shape
student performance through such a relatively small fraction of students’ lives.*

Furthermore, contemporary students are expected to know and do much more than

students in previous generations were. Yet today’s students spend the same number of
hours in school as their pre-standards predecessors. The conventional school calendar
of 180 six-and-a-half-hour days, a calendar that was designed originally to meet the

labor needs of 19th century farmers, has remained unchanged for decades, even while
expectations for learning outcomes have risen dramatically. We would never expect a
long-distance runner to complete a 10-kilometer race in the same time that she runs a
S-kilometer one, but today’s students have essentially been challenged to do just that.

Despite the overriding logic of building more time into students’ education, almost

no effort has been made to do so. Most observers agree that the spark that set off the
education reform revolution around standards and accountability was the 1983 report,
“A Nation At Risk,” which famously declared that ”the educational foundations of
our society are presently being eroded by a rising tide of mediocrity that threatens our
very future as a Nation and a people.” Since that report, the educational establish-
ment has implemented four of the report’s five principal recommendations, including
developing learning standards and holding all students accountable to them. Just one
recommendation has received no systemic action or consistent funding: the call for
increased learning time (Table 1.)

A Nation At Risk: Then and Now

Recommendations of “A Nation at Risk” (1983) Current Status of Educational Policy (2005)

#1 Implement rigorous standards Standards in place in 49 of 50 states

#2 Hold high expectations/strengthen
accountability

NCLB Act requires testing to state standards;
100 percent proficiency required by 2014

#3 Improve teaching profession Many efforts to improve professional

development and teacher education

#4 Strengthen leadership and increase
fiscal support

Education is a domestic priority;
significant funding increases at federal
and state levels

-> x School year = 180 days (no change)
School day = 61/2 hours (no change)

#5 Increase learning time by extending
school day and/or year

FIGURE 1

Massachusetts Proficiency Rates

MCAS Scores (English Language Arts)
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68%

70% (i’/e.//.\(:%
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MCAS Scores (Mathematics)
% Proficient
70%
61%
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0
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The call for more

learning time in schools
is informed by what
seems to be common
sense: more time equals

more learning.

6 | RESEARCH REPORT | FALL 2005

One of the most powerful statements on the need for more learning time comes

from Massachusetts’s own Time and Learning Commission which in its 1995 report
declared, “[I]t has become increasingly obvious that campaigns for higher standards of
learning on the one hand, and [calls] for sufficient time to achieve those standards on
the other, are wholly interdependent. They stand or fall together.... [O]nly more and
better time will provide the teaching and learning needed to open the way for students
to reach those standards.”® Despite such an emphatic affirmation of the singular
importance of increased learning time to the success of standards-based education
reform, efforts to extend the school day have taken a back seat. With the other

four reforms now solidly in place, the final core recommendation of the authors of
“A Nation at Risk” must be addressed.

Why Extend Learning Time?

The call for more learning time in schools is informed by what seems to be common
sense: more time equals more learning. Adding more time to the school day is not
expected to negate the myriad of out-of-school influences on young people’s perform-
ance in school, such as parenting, poverty, and health. But if more content is to be
taught, there must be more time in which to teach it.

In practice, will additional time in school really make a difference in the degree to
which all students can achieve proficiency on high standards? Research strongly
suggests the answer is yes and that there are five distinct, but mutually reinforcing,
means by which more time in school can actually boost learning.

® MORE TIME ON TASK: With longer days and, by extension, longer class periods,
classroom learning is less rushed. Teachers have the flexibility that enables them
to allow students to spend more “time on task,” practicing and working with
particular information and ideas. The amount of time on task is one of the most
basic predictors of student performance.”

® DEPTH AND BREADTH: With more time, teachers can delve more deeply into
subject matter, because they are no longer pressed by the clock to squeeze as much
content as possible into a single lesson. Cognitive scientists have found that learning
is most likely to endure when students have the opportunity to encounter subject
material through a mixture of learning contexts and media. Such contextual variety
is more likely to occur when the time is available to engage in several separate, but
related and mutually reinforcing, activities.®

® GREATER OPPORTUNITIES FOR PLANNING AND PROFESSIONAL DEVELOPMENT:
A longer day enables schools to build in time reserved for teachers to engage in
common planning and on-site professional development, which, research shows, has
the greatest impact on teachers’ competence and, in turn, on students’ proficiency.’

® GREATER OPPORTUNITIES FOR ENRICHMENT AND EXPERIENTIAL LEARNING:
There is growing evidence that with the new mandates of No Child Left Behind
(NCLB), subject material in schools is narrowing. In a high-stakes environment,
schools often decide they must devote the bulk of their limited time to teaching
English language arts and mathematics, the subjects in which their students are
required to pass state exams. This reduced focus often acts to squeeze out non-tested
subjects, like art, music, or even social science courses. More time, however, usually
means that these “extras” can be re-included in the school day. Meanwhile, some
research suggests that, in addition to broadening students’ knowledge base, these
“extras” often serve to better engage students in school and in learning generally."

¢ STRONGER ADULT-CHILD RELATIONSHIPS: More time allows for greater interac-
tion between teacher and student. A long history of quantitative and qualitative
research demonstrates that the teacher-child relationship stands at the core of
learning. Deepened relationships, not surprisingly, generally promote higher
academic achievement."



A growing number of charter schools and other innovative educational institutions
have taken to heart these five benefits of extending school time. In Massachusetts,

for instance, 82 percent of the 48 charter schools in operation during the 2003-2004
school year maintained a school week longer than the traditional 32.5 hours. About
50 percent maintained a school calendar longer than the typical 180 days. At the
renowned KIPP Academies, a network of 45 middle schools throughout the country,
students spend approximately 60 percent more time in school than students at conven-
tional middle schools. In Boston and Worcester many pilot schools and a smattering
of entrepreneurial district schools have also found ways to extend learning time for a
substantial number, if not all, of their students.

Leaders in these schools place an unwavering priority on expanding learning time. They
find ways to stretch resources and reorganize their schools to offer that time. With or
without knowing it, each of these schools has put into practice the Massachusetts Time
and Learning Commission’s recommendation that “learning must be the constant, the

fixed and unchanging goal, and time the variable that serves it.” "

Both evidence and logic suggest that these extended-time schools have it right. In
2003, the Rennie Center for Education Research and Policy published a report called
“Head of the Class: Characteristics of Higher Performing Urban High Schools in
Massachusetts,” which identified the nine highest-performing urban high schools in
the state. While these schools are effective for a variety of reasons, it seems no coinci-
dence that each one extends the total amount of time per year beyond the conventional
schedule of 1,170 hours per year. (Figure 2.)

Of course, simply adding time
to the schedule of any school,
without having other signifi-

cant elements in place, is Fenway High School, (Boston)
unlikely to result in sizeable Lynn Classical, (Lynn)

improvements in student per-

. . S ille High School, (Somerville
formance. Time is not the omenville High School, )

driver of success; rather, it is a Accelerated Learning Lab, (Worcester)
resource that educators can Boston Arts Academy, (Boston)
tap to make their work more Sabis International School, (Springfield)

effective. Visionary princip als, Media and Technology Charter School, (Boston)

talented teachers, committed

parents the consistent use of University Park Campus School, (Worcester)
b

...unless and until policy-
makers and educators
commit to making more
learning time available, it
seems inevitable that the
vision of universal profi-
ciency will remain out

of reach.

FIGURE 2 Instructional Time in Higher-Performing Urban High Schools’

rigorous data and assessment Academy of the Pacific Rim, (Boston)
tools, and the teaching of rich 300 1,000 1,200 1,400 1,600 1,800
educational content, all tend
to be more effective when Traditional schedule: Total hrs/year
1,170 hrs

more time is available.

Massachusetts has taken great *All operational hours data were collected by Massachusetts 2020 from schools’ reported schedules for SY 2002-03. Note that due to budget

strides to enable tod ay’s pub- cuts at the district level, University Park no longer operates on extended hours.

lic school students, especially

those who are academically at-risk, to achieve at the high levels expected of them and
to receive a well-rounded, enriching education that equips them with 21st century
skills and knowledge. But because time is so central to the learning equation, unless
and until policymakers and educators commit to make more learning time available,
the vision of universal proficiency that the state has set forth will remain out of reach.
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Research Project

Extending the school day and year is not easy. The conventional calendar remains one
of the most intractable features of the American educational system. Altering the tradi-
tional school schedule has significant ramifications for parents, students, teachers, and
school administrators. This reform impacts student and family schedules, transporta-
tion arrangements, teacher compensation, pedagogy and curriculum, and other issues.

This research project was fundamentally designed to understand how these challenges
can be overcome by studying schools that have actually overcome them. How are
schools able to implement a change of such magnitude in effective and sustainable
ways? To provide insight on this question, Massachusetts 2020, with support from The
L.G. Balfour Foundation, a Bank of America Company, engaged in a year-long study
of extended-time schools to consider the range of issues that these schools have had to
deal with in breaking with the conventional school calendar.

To determine which schools would be most fitting for this research project and to limit
the number to a manageable research sample size, we first defined an extended-time
school as any school that requires all its enrolled students to attend school for at least
15 percent more hours than do schools in the district with a conventional schedule.
We then developed a basic filter to identify those public elementary and middle schools
in Massachusetts and in nearby states that would provide us the most valuable data
sources. We decided that schools worth exploring should meet the following criteria:

e More than 50 percent of the student

TABLE 2 body qualified for free or reduced lunch

Names and Characteristics of Profiled Schools

Grades Served Total Hours % Free and

(Enrollment) Per Year Reduced
(% more Lunch
than district)

School Name  Location

School Type

¢ Located in a city with population
greater than 50,000

¢ Incorporated unique approaches to

Commonwealth K-8 (306) 1,480 (28%) 68%

Community Day — Lawrence, MA

using additional time

Charter School Charter
e Showed positive learning outcomes
KIPP Academy Lynn, MA Commonwealth  5-8* (75) 1,870 (60%) 87%
of Lynn Charter We selected seven schools that represented
KIPP Academy  Bronx, NY New York City 58 (250) 1,870(58%)  95% different types {district, charter, and
New York Charter pilot®), grades served, and locations
L (Table 2.) We also decided to examine on
Murphy School ~ Boston, MA District K-8 (951) 1,605 (45%)**  69% L A 5
a more minimal basis an eighth school,
Roxbury Boston, MA Commonwealth  6-8 (190) 1,592 (43%) 67% University Park Campus SChOOl, which is
Preparatory Charter .
Charter School no longer an extended-time school but
had successfully operated as an extended-
o L ) . . . operatec
;'/Cr’r;gg/l Middle Boston, MA District 6-8 (661) 1,281 (15%) 83% time school for its first six years.“ The
final research cohort was narrowed down
University Park Worcester, MA  District 7-12 1,440 (22%) ***  73% from a list of about a dozen possible
Campus School (220) A i
choices. Because of funding and other
Young Achievers  Boston, MA Cityvvide K-8 (296) 1,446 (30%) 64% issues’ Massachusetts 2020 decided to
Science and District Pilot L .
Sy visit eight of the schools, with preference
Pilot School given to those located in Massachusetts.

*School opened in September 2004 and at the time of the site visit served only fifth graders. The school has plans to add

one grade each year over the next three years. **The Murphy School does not technically fit our definition of an extended-
time school because not all children are required to attend for a longer day, but one third of school population (307 students)
participates in a school-run extended-day program. Hours shown are for students enrolled in the extended-day program.
***Hours shown are based on the school’s schedule when University Park operated as an extended-time school.
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At each of these schools, the Massachusetts 2020 research team conducted a one- or

two-day site visit, which included class observations, interviews, and focus groups with
a wide variety of stakeholders (administrators, teachers, students, and parents). The
data collected from these visits and from follow-up communications focused on six
core questions:

A.How does the school use the additional time (i.e., structure its schedule for
students) and how are the needs of students and teachers addressed through
the schedule design?

B. How does the academic program capitalize on the extended time and what are
the outcomes in student learning?

C. How does the additional time affect staffing (e.g., teacher schedules, pay,
recruitment, job expectations, etc.)?

D. What are the added costs associated with the extended time and how are revenues
generated to cover these additional costs?

E. What are the reactions of students, teachers, and parents to the non-traditional
school schedule?

F. What other factors, in addition to extended learning time, contribute to the
school’s effectiveness?

Rather than present individual case studies of each of these schools, we have organized
this report into subject areas that respond to these questions. We have drawn upon
data from each school to develop a cross-sectional analysis of the successes and
challenges of these eight extended time schools, with the chapters arranged in the
following order: (a) student schedules; (b) learning outcomes; (c) staffing; (d) finances;
(e) stakeholder reactions; and (f) other characteristics of successful schools.

Altering the traditional
school schedule has
significant ramifications
for parents, students,
teachers, and school

administrators.
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Regardless of the specific
scheduling approach,

the additional hours
generally translate into
greater academic support
for all students and a
greater variety of enrich-

ment activities.
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2 | Scheduling: How Extended-Time Schools
Use Additional Time

Students at the extended-time schools profiled spend 15-60 percent more time in
school than do their counterparts at traditional schools. Not including the additional
summer or weekend programming that takes place at some of these schools, students
attend school for an additional 6-20 hours per week. The schools examined for this
project use this time to incorporate a mixture of the following into their schedule:

e Longer class periods for core academic subjects

e Extra class periods of math and/or English

¢ Professional development and planning

e Extracurricular and enrichment activities

¢ Tutoring and homework help

e Community-building activities and events

Regardless of the specific scheduling approach, the additional hours generally
translate into greater academic support for all students and a greater variety of
enrichment activities. Figure 3 below shows how the schedules of seven of the
profiled schools break down into four basic categories (core academics, enrichment,

tutoring, and transitions/lunch). It is followed by further detail on several schools’
approaches to scheduling.

Use of Time at Extended-Time Schools

N

M —-— — == Conventional
—— school week =

N N 30-32.5 hrs
| A\ ! .
L = =B = = N = "= __§ = = "] [ = = N k= 4 ] Time for

core academic

subjects in

conventional
schools = 20 hrs
KIPP Bronx KIPP Lynn  Roxbury Prep Community Young Murphy  Timilty Middle
Day Achievers School* School

Core Academic Subjects -\ Tutoring/Homework Help [l Enrichment Activities |||| Lunch/Recess/Transitions

Notes: Totals based on sixth grade schedules at all schools except KIPP Acadenry Lynn, which, at the time of this study, served only fifth grade. Core
academic subjects include: math, English language arts, science, social studies, and foreign languages (if they are a required part of the curriculum).
Enrichment, electives, and other activities include: art, PE, music, dance, clubs, computers, advisory/homeroom, foreign languages (if they are offered
as an elective), and other school-wide community-building activities. For the Murphy School the schedule of students in the extended-day program is
shown. Though not shown here, most schools also offer optional after-school, Saturday, and summer programming.
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Longer class periods for core academic subjects

Many schools use the additional time in the school day to schedule longer class
periods. In the typical middle school, for example, when students have different
teachers for each subject, the class period lasts about 50 minutes. Many teachers and
administrators in these extended-time schools believe 50-minute class periods are too
short to cover the required material, answer all student questions, and ensure that
students fully grasp the concepts presented. They therefore lengthen their classes to



90 or even 120 minutes. In some cases, only math and English classes are lengthened,
while in others, all subjects are allotted more time each day. When the University Park
Campus School in Worcester, Massachusetts functioned as an extended-time school
from 1997 to 2003, its academic schedule included 90-minute class periods for all core
academic subjects. Teachers used these 90-minute class periods to incorporate more
project-based learning, allow more time for practicing key skills, and cover material in
greater depth. For University Park, the principal reason for adopting a longer school
day was, in fact, to allow for these longer class periods.

Teachers point out that although longer class periods can be very beneficial, teachers
do need to rethink how they plan for and organize the class period. Longer class
periods require teachers to adjust their curriculum and lesson plans. Most schools
have found it necessary to provide additional professional development and planning
opportunities for teachers so that they can learn how to take full advantage of the
longer blocks of time.

Extra class periods of math and/or English

Under pressure to improve student performance in English and math and to meet
rigorous state standards, many extended-time schools offer extra classes in these two
core subjects. At Roxbury Preparatory Charter School, for example, every student
takes two 50-minute math classes and two 50-minute English classes daily, with the
content of each class varying somewhat. In English, for example, one class concen-
trates primarily on reading, while the other focuses primarily on writing and grammar.
The two classes are closely connected and the two individual teachers work together
to plan curricula, but the double class structure ensures that students get practice every
day in both reading and writing. Similarly, the double math classes at Roxbury Prep
allow teachers to cover more material and give students more time to practice basic
math skills. One math period centers on math procedures, skills, and operations, while
the other addresses problem-solving and the real-world application of math skills.
Like students at Roxbury Prep, students at KIPP Academy New York, KIPP Academy
Lynn, and Community Day Charter School spend a full two hours a day on English
and two hours a day on math, although, unlike at Roxbury Prep, these students
generally have the same teacher for the full two-hour block. At Young Achievers, the
English class has been transformed into a two-hour Humanities class for upper-grade
students. The class combines the curricula of English language arts with the social
sciences by building skills learned in English—reading comprehension, writing and
communication—and applying them to the social studies curriculum.

In addition to requiring extra class periods of math and English, some schools
designate a short period of time each day, often 20-30 minutes, for students to practice
core skills in these two areas. For example, the Timilty Middle School and Roxbury
Preparatory Charter School have adopted a program called Drop Everything and
Read (DEAR) which requires students to spend time reading independently each day.
This practice flows from research that highlights the importance of daily silent reading
in improving student’s literacy skills. Similarly, KIPP Academy New York has students
begin the day with a special “Thinking Skills” period. During this 20-minute period,
students work to solve a specific problem (usually a math problem) that requires them
to think through and process numerous pieces of information. The purpose of these
exercises is to improve student’s analytical, problem-solving, and critical thinking skills.

While many schools without extended schedules offer more time for math and/or
English language arts, they often do so by cutting time spent on other core academic
subjects and enrichment activities. Extended-time schools are able to offer extra
support in these key subject areas without sacrificing time allotted for other classes.

Most schools have found

it necessary to provide
additional professional
development and planning
opportunities for teachers
so that they can learn how
to take full advantage of
the longer blocks of time.
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12 | RESEARCH REPORT | FALL 2005

Professional development and planning

Some schools also take advantage of additional time to allow more opportunity for
professional development and planning. Three schools—Timilty Middle School, Young
Achievers Science and Mathematics Pilot School, and Roxbury Preparatory Charter
School—structure the weekly schedule around a longer school day for students
Mondays through Thursdays, but operate an abbreviated day for students on Fridays.
This arrangement leaves teachers a solid two- to three-hour time block in which to
participate all together in professional development and curriculum-planning sessions.

At the Timilty Middle School, students are dismissed at 11:50 a.m. on Fridays.
Teachers remain at school until 2:00 p.m. to participate in a collaborative professional
development session with other teachers in the same subject area. Science teachers,
for example, have dedicated time to review the alignment between state standards
and each segment of their own curriculum to ensure proper pacing. Math teachers,
meanwhile, have learned about technology applications for teaching middle school
math. Similarly, at Young Achievers, teachers gather for planning and professional
development from 1:30 p.m. to 4:00 p.m. on Fridays. During the first half hour
teachers and other staff participate in a school-wide staff meeting, while the last two
hours are reserved for teachers to meet in teams either by grade level or subject to
plan and discuss curriculum.

At Roxbury Prep, teachers participate on Fridays in three different meetings from
2:00 p.m. to 5:00 p.m. For the first hour, teachers meet by discipline in what the
school calls “inquiry groups.” These groups focus on a specific topic each week.
Topics are identified by the groups themselves and are intended to enhance teaching.
Each week one or two teachers presents to the group about a possible teaching strategy
or class activity and then leads a group discussion. The goal of these sessions is to
develop teaching skills by examining a range of strategies for teaching specific types of
material. The co-director responsible for curriculum development works closely with
the group leaders each week to help plan the session. During the second hour, teachers
meet in grade-level teams to talk about the progress (or struggles) of particular students
and other issues affecting their classes. In the last hour, all the teachers come together to
discuss school-wide issues. Teachers at Roxbury Prep find this time on Friday afternoons
highly productive and feel strongly that it helps them to hone their craft.

Of course, the drawback to these Friday afternoon sessions is that students are not
in school during this time. The schools do, however, make an effort to help families
identify alternative programming for these afternoons. For example, when Young
Achievers first changed its schedule to include early dismissal on Fridays, the school
conducted a needs assessment of all families to find out what resources and supports
families would require. Based on the response, the school found community centers
that could offer Friday-only after-school care for the parents who wanted it, and
established a formal connection with four different agencies to provide this care.
Administrators also worked with the Boston Public Schools’ transportation depart-
ment to bus students directly to the sites on Friday afternoons.



Extracurricular and enrichment activities

As Figure 3 (page 10) shows, much of the extended-time (i.e., those hours that exceed

the traditional 30 to 32.5-hour school week) is devoted to enrichment activities such

as dance, drama, art, sports, apprenticeships, foreign languages, and experiential

learning. Principals, parents and students alike believe that one of the advantages of

an extended-time school is the wide range of activities that can be offered without

compromising time spent on core academic subjects. These schools average roughly

nine hours per week of enrichment programming compared to approximately four

hours per week at most schools.

Some schools have chosen to concentrate
on one specific extracurricular activity
instead of offering a broad range of
activities. For instance, KIPP Academy
New York, which focuses on music,
requires all students to participate in the
school’s string and rhythm orchestra.
Other schools, like Young Achievers and
the Murphy School, offer students a broad
range of enrichment activities, from music
lessons to engineering projects to chess,
and often partner with community
organizations or institutions of higher
education to deliver these specialized
activities. These schools tend to focus
more on exposing students to many
different enrichment areas and helping
them to identify their own skills and
interests over time. Table 3 shows the
wide variety of extracurricular activities
that take place during the school day

at extended-time schools.

TABLE 3 Activities, Electives, and Enrichment at Extended-Time Schools

School Middle School Weekly Activity Schedule

Community Day e Students have two 50-minute PE classes

Charter School e Students may elect to take instrument lessons during their daily recess

KIPP Academy e 5th grade: two periods of PE, two periods of music, and two periods of electives
New York (choices include sports, technology, art, and African dance)

e 6th-8th grade: Orchestra four days per week for a total of 8-10 hours.

KIPP Academy e Two 90-minute periods of “Challenge,” a PE class that is focused on team
Lynn building and goal setting
e Four 60-minute elective periods (choices include step class, chess, basketball, art,
and chorus)

Murphy K-8 ¢ Two periods of PE, two periods art/music, and two periods of computers/research

School* e 8-15 hours of electives (choices include instrumental music, computer lab, yoga,

dance, an engineering program called “Destination Imagination”, crochet,
swimming, and French.)*

Roxbury Prep e Two 50-minute PE classes and two 50-minute computer classes
e Four 50-minute elective periods (choices include art, drama, engineering design,
computer web design, Tae Kwon Do, world dance, knitting, instrumental music,
soccer, basketball, softball, and field hockey.)

Timilty Middle e Eight 50-minute periods of electives (students chose two of the following each
School semester: art, dance, theater, Japanese, Chinese, or PE)

Young Achievers ® One 45-minute PE class and one 60-minute art class

Science & e Approximately 4.25 hours of electives (choices include: hip hop/Latin dance,
Mathematics drumming, woodworking, chess, theater, introduction to photography, music
Pilot School technology, basketball, soccer, swimming, and golf)

*The Murphy School is an exception. Electives described take place during the extended-day program.
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A Unique Tutoring Model: Media and
Technology Charter High School

The Media and Technology Charter High School
(MATCH), an extended-time school in Boston,
has incorporated an extensive tutoring program
into its educational model. The 180 students

at MATCH receive one-on-one or one-on-two
tutoring from a designated tutor for at least
400 hours per year. In past years, MATCH hired
work-study students from local colleges to pro-
vide this tutoring, but in 2004 MATCH stepped
up its tutoring program by creating MATCH
Corps. MATCH Corps is comprised of 45 recent
college graduates hired to work full time at

At each school, the
weekly schedule has
evolved over time to
address the specific needs
of its students and each
school continuously
revisits the schedule to
ensure that it supports

the school’s overall goals.
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MATCH for one year, providing intensive tutoring
to students. MATCH Corps tutors receive a
monthly stipend of $600 and a free room in a
dormitory built on the top floor of the school
building, which MATCH owns.

MATCH Corps tutors are integrated tightly into

grade level in core subjects, the individual tutor-
ing is essential to help them first catch up and
then master new material. As recent college
graduates, the tutors also become good mentors
and role models for the high school students,
who aspire to complete college themselves.

Each tutor is assigned to only four students in

the school and remains with these four students
throughout the year, thus allowing tutors and
students to forge strong relationships. Tutors then
rely on this relationship to push their students to
do their work and to persevere in this challenging,
AP-for-All high school.

the school. Tutors receive approximately 150
hours of training before school begins and work
closely with teachers to plan for tutoring sessions.
Teachers observe tutoring sessions daily to ensure
that time is being used productively. MATCH
Executive Director Alan Safran explains that the
tutoring program has tremendous benefits.
Because nearly all students enter MATCH below

Community-building activities and events

Some schools also take advantage of additional hours by convening special communi-
ty-building activities and events. For example, many schools hold special whole-school
meetings on Fridays. These meetings are designed to strengthen the sense of communi-
ty within the school and to reinforce specific school values. Each Friday afternoon,
Roxbury Prep ends the week with a 40-minute community meeting. The meeting is
essentially student-run, though teachers and administrators help to organize it. A cen-
tral event of the meeting is the awarding of the school’s “spirit stick” to one deserving
student. The winner of the “spirit stick” is selected by teachers based on his or her
behavior and effort during that week. The meeting also features student presentations
on academic lessons (e.g. poetry readings, science experiments, etc.), recommended
books for independent reading, and skills learned through enrichment classes (e.g.,
songs, dances, art exhibits, drum performances, etc.).

Young Achievers also holds a 40-minute community meeting on Fridays where
students share both positive and negative experiences they had during the week,

make presentations on what they learned in class, and discuss various school issues.
KIPP Academy Lynn ends its Fridays with a one-hour school-wide meeting called
“Songfest.” At Songfest, students compete in short academic contests to answer ques-
tions about material covered during the week. Songfest also includes 10-15 minutes of
“shout-outs,” an opportunity for students and teachers to briefly acknowledge some-
one at the school for something they did during the week. The meeting concludes with
15-20 minutes of songs based on academic material (such as social studies lessons,
multiplication tables, science concepts, etc.) that students have learned in class.
According to school founder and director Josh Zoia, “Songfest is an opportunity to
end the week on a very positive note and to build school spirit. It is one of the things
that makes kids love attending KIPP Academy Lynn despite the additional homework
and longer school days.”

The schedules analyzed for this report are hardly static. At each school, the weekly
schedule has evolved over time to address the specific needs of its students and each
school continuously revisits the schedule to ensure that it supports the school’s overall
goals. Schools agree that there is no magic amount of time. The schedules they develop
must balance the available resources, student needs, and teacher capacity. At the same
time, they do approach scheduling with a basic understanding that their schedules
need to be developed around their learning goals, rather than starting with a fixed
schedule and squeezing learning time into it. The result is that while each school uses
the time in its school day differently, the teachers and administrators believe that it is the
time over and above the conventional 180 six-and-a-half-hour days that results in more
learning and higher achievement. The next section explores just how more time can
impact student learning.



3 | Impact of More Time On Learning

School leaders and policymakers who are considering adopting a longer school day are
eager to understand how additional time translates into higher academic achievement.
The extended-time schools examined through this research provide important answers
to this central question. Classroom observations, and interviews with school leaders
and teachers, revealed five key ways that additional time, if structured effectively, can
promote student learning and achievement:

1. Increased “time on task”

2. Broader and deeper coverage of curriculum

3. More opportunities for experiential learning

4. Greater ability to work with diverse ability levels simultaneously

5. Deepened adult-child relationships

Increased time on task FIGURE 4 The Impact of Double Math on Student Outcomes
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to reach understanding, especially when

new concepts are introduced. Further,

students need time to practice what they have learned and to explore materials in
different contexts before they can attain proficiency. At Community Day Charter
School, teachers explained that with longer classes, if students are not grasping the
concepts, teachers can back up a step or two and find different ways to approach
the same material. Longer blocks of time also offer more opportunity for students to
work on projects. “Generally the teaching quality is higher because we can build in
more connections,” explained one teacher.

School co-director Josh Phillips of Roxbury Prep points to quantitative evidence
(Figure 4) that shows the effects on students in his school of spending additional time
on math. Currently, Roxbury Prep students take two periods of math daily. However,
students in Roxbury Prep’s first graduating class (Class of 2002) did not have double
math classes until their eighth grade year. In a comparison of test scores of this first
class to the test scores of the class of 2003, which had had double math periods for
all three years, 37 percent more students in the class of 2003 scored at the proficient
level on the eighth grade math MCAS. This progress continued with the class of 2004,
which had also participated in double math classes for all three years, and which had
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Schools agree that there
is no magic amount of
time. The schedules they
develop must balance
the available resources,
student needs, and

teacher capacity.

“For a science teacher
[longer classes] are a
dream come true. You
can do lots of labs. Now,
[with the shorter class
periods] it takes three
days to complete a lab
that we could have
completed in one class.”

— Teacher at University Park
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52 percent more students scoring proficient than had the class of 2002. In addition,
almost all students in the classes of 2003 and 2004 passed the eighth grade math
MCAS, while only 70 percent of the students in the class of 2002 had passed the test.
The dramatic improvement in test scores solidly affirmed Roxbury Prep’s decision to
require double math classes for all students and suggests that the pedagogical premise
upon which this decision was based—more time equals more learning—is legitimate.

Longer class periods are particularly useful in science, because they allow time for labs
and experiments to be completed in a single session. These time-consuming hands-on
activities allow students to experience a concrete application of concepts being studied,
to formulate and test hypotheses, and to become more deeply engaged in learning.
The very existence of labs implies having time to set up and clean up. Moreover, for
students to extract meaning from the lab, a teacher needs time to draw connections
between the lab and the material he or she is teaching. A science teacher at University
Park in Worcester explained, “For a science teacher [longer classes] are a dream come
true. You can do lots of labs. Now, [with the shorter class periods] it takes three days
to complete a lab that we could have completed in one class.”

In schools that offer specialized tutoring sessions, students also spend more time on
task. Teachers explain that these sessions are vital when students come into school
behind grade level, especially if they are English-language learners and/or do not have
access to adequate educational supports at home. In these cases, teachers explained
that the opportunity to work individually or in small groups with students outside the
classroom is one of the greatest benefits of the longer school day. At Roxbury Prep,
teachers indicated that this tutoring is especially important because in the fast-paced
atmosphere of the classrooms, teachers are not always able to address the needs of
each individual student in class. Regular and designated times for tutoring, however,
enable teachers to more effectively pinpoint material that is unclear to students and
to help them work through it. The fact that most students enter the school scoring
well below grade level on standardized tests suggests that such individualized attention
is needed broadly.” The school has structured its eight-hour day to include more
windows of time during which this individual tutoring can take place.

Broader and deeper coverage of curriculum

Another critical benefit of additional learning time is that teachers can use the time

to cover material in greater depth and thus provide more context for what students
are learning. Science and social studies teachers, in particular, explained that the extra
time allows them to spend more time exploring the material. Students can ask more
questions and the teacher can follow the students’ interests by delving into more detail
on specific topics. For example, when a particular event in history sparks students’
interests, teachers can feed that interest by talking more in-depth about the topic and
having students investigate further. “There is less pressure to move on to the next
lesson,” explained one teacher at the Timilty School. A teacher at University Park,

a school which no longer has an extended-time schedule due to budget constraints,
spoke wistfully about the years when she taught 90-minute classes. “The amount of
material I could get through was amazing. You could introduce a concept, introduce
primary sources to study it, have kids explore it in a group, and then come back and
discuss the subject more in detail.”

With more time, teachers also feel they do not have to make as many tough choices
about what to cover in their classes. For example, some English teachers who had
taught in schools with a conventional schedule expressed the frustration they often felt
when they were forced to choose between reading and writing/grammar in their classes
there. Teachers knew it was important to cover all of these areas each day, but there
was no way to accomplish this within one 50-minute period.



More opportunities for experiential learning and
enrichment programming

Many studies have shown that consistently attending after-school enrichment programs
can decrease the academic achievement gap, especially among children from lower
socioeconomic levels.'® In addition, these activities help build 21st century skills and
help prepare students for success in college and in the workforce. As author Richard
Rothstein puts it, “The [academic] advantage that middle-class children gain after

school and in the summer likely comes mostly from the self-confidence they acquire

and the awareness they develop of the world outside their homes and immediate com-

munities, from organized athletics, dance, drama, museum visits, recreational reading, “I have students who
and other activities that develop their inquisitiveness, creativity, self-discipline, and

organizational skills.”"” are applying to col]ege

Many extended-time schools recognize the importance of these types of extracurricular and come back here to
and enrichment activities and devote a significant portion of the day to them. For

example, at Young Achievers Science and Mathematics Pilot School, eighth graders middle school for recom-
participate in a community activism internship to complete their graduation require- .

ment. This weekly, six-month internship involves students in community-development mendations. In many
projects in order t9 demon.strate t? .students how they can apply. thelr science, math, cases the students don’t
and technology skills to bring positive changes to their communities. At their place-

ment at the Dudley Street Neighborhood Initiative, for instance, students developed find teachers or other

a youth newsletter to inform their peers about land use issues in the Dudley Square

neighborhood. Others worked with Habitat for Humanity staff to create ways for the adults at their hlgh schools
children of families striving to own a home to become involved in that process. Young
Achievers has also developed a wide number of partnerships with other organizations who know them as well
to furnish students with many experiential educational opportunities. Classes take fre- as we do.”

quent field trips with an educational focus—field trips that are only possible because

of the extra time in school. For instance, fifth graders worked with the Roxbury-based — Teacher at Timilty Middle School
organization Alternatives for Community and Environment (ACE) on a study linking

pollution and asthma rates, and created public service announcements for local televi-

sion programs. In addition, many classroom curricula incorporate environmental

studies using the urban wilds located near the school.

But these activities are not self-contained. At Young Achievers, teachers often try

to connect enrichment activities to core academic subjects. For example, students,
who in their social studies class are studying slavery and the Underground Railroad
are learning in art class about special quilt designs that were used during the Under-
ground Railroad as a form of secret communication to runaway slaves. The designing
of patterns also draws upon the skills they have gained through geometry class. The
curricula are linked in order to help reinforce the lessons of each individual subject
and to engage students more deeply. All elementary school students also take an
African drumming class once or twice per week. The drumming teacher coordinates
lessons with other teachers to include references to math, social studies, and English.
Teachers argue that the drumming curriculum has a specific educational purpose
and offers students a different point of entry into the curriculum.

At the Timilty School, all students are required to submit a project to the citywide
science fair. At most Boston public schools, these projects are optional, and only a
small fraction of the school’s students choose to participate. The Timilty School faculty
believes, however, that these hands-on projects offer critical learning opportunities that
engage students more deeply in the science curriculum, and build skills, confidence,
and knowledge. Thus, students spend time in science class planning the projects and
exploring the concepts they are trying to demonstrate.
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Academic Performance of
Profiled Schools

Students at the extended-time schools
profiled for this report generally out-perform
students of comparable socioeconomic status
at traditional public schools in their district.

For example, Figure 5 shows that, generally,
the percentage of students achieving
proficiency on MCAS at the four extended-
time schools in Boston is higher than the
percentage of students achieving proficiency
throughout the district. This difference is
even more dramatic in a similar comparison
of students at Community Day Charter
School to students attending the Lawrence
Public Schools (Figure 6).
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FIGURE 5 Percent of Free and Reduced Lunch Students Achieving
Proficiency on 2004 MCAS /n Boston: Profiled Schools vs. District
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FIGURE 6 Percent of Free and Reduced Lunch Students Achieving
Proficiency on 2004 MCAS In Lawrence: Profiled School vs. District
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FIGURE 7 University Park High School MCAS Performance
Percent of Students Achieving Proficiency 2001-2004 (free and reduced lunch only)
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University Park High School in Worcester has also  Students at KIPP Academy New York, who Of course, a handful of examples do not prove
significantly outperformed other high schools in do not take the MCAS exam, also perform definitively that extended learning time promotes
the district on MCAS, despite serving a higher significantly better than students at other higher academic outcomes for students. Many
number of free and reduced lunch students New York City Public Schools on a variety of factors contribute to student academic perform-
(Figure 7). Though University Park reverted to a other standardized tests. For seven years in a ance and from this small sample size, we cannot
more traditional schedule beginning with the row, KIPP Academy New York, where approxi- isolate the impact of the extra time alone.
2002-2003 school year, scores have continued to ~ mately 95 percent of the student body qualifies Teacher quality, the influence of strong leader-
remain strong; several teachers argue that these for free and reduced lunch, posted the highest ship, rigorous and continuous professional
students are still benefiting from the additional math and reading scores of all Bronx middle development, probably all contribute to the
academic assistance they received in earlier schools. Since 2003, the school has ranked in the  differences in academic performance. At the
grades when the school did offer extended-time.  top 10 percent of all NYC public elementary and same time, many of the schools that boast
middle schools on these tests. Figure 8 shows stronger than average test scores do attribute
the academic performance of students at KIPP much of their success to the additional time

Academy New York compared to other students they offer compared to traditional schools.
in the Bronx and in New York City as a whole.

FIGURE 8 KIPP Academy New York Performance Compared to District and City Averages
Percent of students scoring at or above grade level
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“With longer classes every
question is answered —

no stone is left unturned.
There is more individual

attention.”

— Student at University Park
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Greater ability to work with diverse ability levels
simultaneously

The additional time also appears to offer teachers the opportunity to address the wide
disparity in ability levels that they often encounter in a classroom of 25-30 students.
According to the teachers in these schools, some students catch on quickly to new
material, some need additional explanations and repeated practice, while still others
require one-on-one assistance or material presented in a number of ways to achieve
full understanding. In focus groups, teachers repeatedly suggested that longer classes
allow them to work across these various ability levels. The longer classes enable
teachers to divide the class into groups, for example, with each group working on
different activities based on its specific needs. The teachers can then spend more time
with groups that need additional assistance while still ensuring that other students
are engaged in learning. These teachers argue that opportunities for group work are
more limited with a shorter class time.

There is also more time to present material in different contexts without sacrificing
required content. Some students learn better visually, some students learn better
through repetition and practice, while others learn best through hands-on projects.
More time allows teachers to present material in a variety of ways and, thus, cater
to a diversity of learning styles.

Finally, teachers and students explain that more time in class and in individual tutoring
sessions enables all students’ questions to be adequately answered by the teacher. As a
student in University Park put it, “With longer classes every question is answered—no
stone is left unturned. There is more individual attention.”

Deepened adult-child relationships

Child development experts agree that students’ healthy development and learning
depends upon developing strong relationships with caring adults. Teachers can play

a vital role in children’s lives, serving not just as instructors but also as role models,
mentors, and advocates. Through focus groups, students and parents alike repeatedly
pointed to strong relationships with teachers as one of most positive aspects of their
experience at the extended-time school. While their positive feelings may speak to the
caliber of teachers working in the schools, these feelings are also likely bolstered by the
long class periods teachers and students spend together and through the consistent
contact students have with their teachers in a number of more informal contexts. At
some extended-time schools, teachers play more roles than just that of a classroom
teacher. They may lead special enrichment activities; they may tutor students individu-
ally; or they may monitor and assist in homework help sessions. This extra time, and
the opportunity to see teachers in less formal contexts, seem at least partly responsible
for the strong student-teacher bonds described at these schools. “I have students who
are applying to college and come back here to middle school for recommendations. In
many cases the students don’t find teachers or other adults at their high schools who
know them as well as we do,” says one teacher from the Timilty Middle School.



4 | How Extended-Time Schools Structure Staffing

In order to operate for longer hours, extended-time schools must, of course, develop a
staffing model that ensures staff coverage beyond the traditional six-and-a-half-hour
day. For most schools this strategy involves:

e Paying teachers to work longer hours, and

¢ Integrating non-teaching staff into classrooms and forming partnerships with
community organizations to offer enrichment activities

Teacher schedules

At most extended-time schools, teachers are required to work more hours than their

peers in schools with conventional schedules. At the schools examined, teachers work
between 6 and 18 extra hours per week, not including additional weeks in the summer

at some schools. As shown in Figure 9, not all of this additional time is spent teaching

in the classroom. Teachers

spend, at most, five more

hours in the classroom FIGURE 9 Teacher Schedules at Extended-Time Schools
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afternoons for professional development, common planning, and staff meetings.

This uninterrupted block of time is possible only because of the extended schedule.

At four of the six schools presented in Figure 9, teachers are allotted almost twice

the amount of personal planning time as teachers at traditional schools. Teachers
treasure this time and consider it integral to their effectiveness in the classroom, as

it allows them to prepare for classes, review and revise curricula to better address
student needs, and plan special projects that can help reinforce learning.

Roxbury Prep caps the time teachers spend in the classroom at about four hours

per day, even though students are in school for more than eight hours. Teachers
explain that this manageable teaching load (four classes and a total of approximately
70-80 students) allows them to make sure all their students are progressing, and

that it makes the job much less overwhelming. During this time teachers have other
responsibilities. For example, they are expected to tutor individual students, work
with other teachers to plan curricula, contact parents to discuss student performance,
plan their own classes, grade papers, or, in some cases, teach an enrichment activity
such as drama or chess.

TIME FOR A CHANGE
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Teacher compensation

In almost all cases, teachers receive additional compensation in the form of higher
salaries or special stipends for these additional hours.

District schools generally compensate teachers based on a rate negotiated with the
teacher unions. At the Timilty School, for example, teachers are paid the Boston
Teachers’ Union contracted hourly rate of $34.68 per hour. This rate is standardized,
meaning that every teacher, regardless of seniority, is paid the same per hour. For
Timilty teachers, the eight additional weekly hours accrue to an annual total of
approximately $10,000 more. A similar stipend is calculated for those teachers at the
Murphy School who opt to work in the extended-day program. Because some of these
teachers choose to work only a few days per week, teacher stipends for the extended-
day program at the Murphy School vary considerably. Stipends are roughly $10,000-
$11,000 a year for an extra 12-15 hours per week.

Other schools simply increase teacher salaries by a set percentage to account for the
additional time. KIPP Academy Lynn, for instance, calculates teacher compensation
by using the Lynn School District’s salary schedule to establish a base salary and then
adding 20 percent. While teachers are required to work more than 20 percent more
hours per week than teachers in the Lynn public school system, the school has found in
its first year that a salary 20 percent higher than the comparable district salary, when
combined with other benefits, is sufficient to recruit and hire talented teachers.

The University Park Campus School also

TABLE 4 Comparison of Teaching Requirements and Compensation across
Extended-Time Schools

used this strategy to set teacher compensa-
tion when it opened as an extended-time

School School Type Hours Average Average Years Additional school in 1999. Because University Park
Teachers Work Classroom Teaching Pay Above ) o )
per Week Hours per Experience District Salary is a district public school, the Worcester
Week Schedule public school system negotiated with the
Community Day ~ State Charter 42 26 8 0% local union a higher rate of pay to reflect
Gheizr Seieel the extra hours worked. Ultimately, the
Roxbury Prep State Charter 45 plus3wks 17 5 0% union and the school system settled on a
in summer rate of 19 percent more than the standard
KIPP Academy  State Charter 50 plus4wks 25 6 20% Worcester public school salary schedule.
Lynn in summer This 19 percent increase was not propor-
Murphy K-8 - - 20 - tional to the amount of additional time, as
School teachers at University Park were required
o o ) to work approximately 30 percent more
Timilty Middle District Public 42 25 8 14% . . .
School time, but teachers expressed satisfaction
with the negotiated salary rate.
Young Achievers  District Pilot 35-38** 24 10 0%

While most of the extended-time schools

*At the Murphy School work in the extended-day program is optional. The numbers shown refer only to teachers who choose : :
to do so. **Because of different student schedules, Young Achievers elementary school teachers work 3 hours less per week examined pay their teachers for the

than middle school teachers. additional time they work, two charter
schools do not. Roxbury Prep and

Community Day Charter School try to offer competitive salaries for their teachers,
but also claim to attract teachers to their schools through non-monetary benefits.
Roxbury Prep believes it attracts teachers through its more manageable teaching load
and its intense focus on professional development. Community Day Charter School
offers a team teaching model that assigns both an experienced teacher and a new
teacher to one class of 25-30 students. This team approach provides an opportunity
for continuous professional development as teachers learn from and critique one another.
Many teachers, particularly new teachers, feel less isolated than they would teaching
on their own.
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Supplemental staff, staggered schedules, and
community partnerships

Another approach to staffing a longer school day is to hire supplemental staff to cover
some of the extra hours, and to stagger staff schedules so that no teachers are required
to work more than seven hours a day. One practitioner of this approach is the Young
Achievers school. In its schedule, all elementary school students attend from 9:00 a.m.
to 5:00 p.m. Monday through Thursday and 9:00 a.m. to noon on Friday; all middle
school students attend from 8:00 a.m. to 5:00 p.m. Monday through Thursday and
8:00 a.m. to noon on Friday. In this school’s approach, regular elementary school
teachers are hired to teach from 9:00 a.m. to 4:00 p.m. Monday through Friday, and
middle school teachers are hired to teach from 8:00 a.m. to 3:30 p.m. Monday
through Friday. A second group of staff, who are either specialist teachers or parapro-
fessionals, begin work at 11:00 a.m. and stay until 5:00 p.m. when all students are dis-
missed. Between 11:00 a.m. and 3:00 p.m., paraprofessionals work alongside teachers
and provide support in their classes; after 3:00 p.m., the paraprofessionals and special-
ists continue to work with students after the regular teachers leave the school. After
3:00 p.m., instruction in core academic classes ends but all students stay at the school
to participate in homework help and enrichment activities or clubs. Paraprofessionals
lead some of these activities, or help supervise if there is a specialist teacher in charge.

To lead enrichment activities, many schools also hire staff from the community
who have special skills or expertise. In some cases, schools form partnerships with
community organizations that provide these services at low or no cost to the school.
Young Achievers, in particular, relies a great deal on community partnerships to
augment its programming. Through a partnership with the Metropolitan Opera
Guild’s Urban Voice Choral Program, students in grades one through eight are able
to participate in weekly choral classes. Last year, the National Foundation for
Teaching Entrepreneurship led a weekly course in business concepts for 19 seventh
graders, and helped students to start their own businesses. Another program called
Young Naturalists is run by two parents, and offers second and third graders the
opportunity to study agriculture and the natural environment. Students frequently
take trips to the Arnold Arboretum and other local areas.

5 | Financing A Longer School Day and Year:
Opportunities and Challenges

The first questions school leaders and administrators pose when presented with the
concept of extended-time schools are: how much does the extra time cost, and how
does the school pay for it? The extended-time schools profiled for this project indicate
that there are a number of strategies for financing the additional hours. Most schools
rely on a combination of public and private funds, and are extraordinarily creative in
forging partnerships with outside organizations, leveraging existing resources and
identifying external funding sources in order to collect the extra money it inevitably
costs to fund a longer school day and year.

How much more does an extended-time school cost?

Pinpointing the actual cost of operating an extended-time school is difficult because
each school and school district operates differently. The extended-time schools profiled
here have different program and staffing models, offer different amounts of time,

and are subject to very different regulations about staffing and teacher pay (i.e., some
are charters, some are pilot schools, and some are traditional district public schools).
These are all factors in determining overall cost. Because they use very different
budgeting processes, the costs of extra time at extended-time district schools and at
extended-time charter schools are discussed separately below.

Most schools employ a
combination of public and
private funds, and are
extraordinarily creative in
forging partnerships with
outside organizations,
leveraging existing
resources and identifying

external funding sources.
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FIGURE 10
Increase in Cost vs. Increase in Time
at Extended-Time Schools
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FIGURE 11
Cost per Student Hour
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District schools

The cost of the expanded schedule at three of the district-run extended-time schools
ranges between $900 and $1,500 per student, depending on the amount of additional
time offered and the staffing strategy used to cover that time (Table 5).'* These
estimates are based on the school’s own calculation of the expenses associated with
operating for longer hours than other schools in the district.

As shown in Figure 10, even as these schools do cost more to operate than schools
with shorter days, the increase in cost is not directly proportional to the time added.
Even though these schools spend from 7 percent to 12 percent more per student, they
are serving students for 15 percent to 45 percent more time. Analyzing the budgets of
the extended-time schools by a “cost-per-student hour” metric (i.e., dividing the cost
per student by the total number of hours the students attend school) confirms this
point (Figure 11). Cost efficiencies in extended-time schools appear because what
primarily drives the rise in cost is the increase in teacher pay (in accordance with the
additional hours they work). Other school-related costs (facilities, administration,
books, transportation, healthcare benefits, etc.) either do not increase, or do not
increase as much. With only one budget element rising to any significant degree, the
aggregate budget does not grow in direct proportion to the added time. Therefore,
school leaders, superintendents, and policymakers who are considering lengthening the
school day or year do not need to assume that their costs will rise in direct proportion
to the time added. For example, it will almost certainly not cost 30 percent more to
lengthen the school day by 30 percent.

TABLE 5 Cost of Additional Time at District-Run Extended-Time Schools (FY 2004)
Young Achievers Murphy* Timilty
Total Additional Cost $466,904 $381,000 $600,000
Number of Students 303 307 661
Additional Cost per $1,541 $1.241 $908
Student
Percent above 12% 10% 7%
District Average

*Data for Murphy School reflect costs only for the 307 students participating in the extended-day program (with three
additional hours per day for each student) **Percent above district average is the percent above FY04 per-pupil spending
in Boston ($12,784), which is calculated using data from the Massachusetts Department of Education. District per-pupil
expenditures include all federal, state, and municipal funding, but do not include capital expenditures.

Charter schools

The difference in cost between the extended-time charter schools profiled in this report
and traditional public schools in their district is more complicated to analyze because
the charter schools do not operate under the budget standard set by a central adminis-
trative structure and do not break out the costs of operating for a longer school day.
Rather, their costs are simply calculated as the costs of the whole school, not the costs
of a standard six-and-a-half-hour day plus whatever it costs to operate the school
beyond that standard. In addition, charter schools’ cost structures are very different
from those of district schools. The only method for approximating the cost of the
additional time is to compare these schools’ per-pupil expenditures (PPE) to those of
schools in their districts. This method, as indicated in Table 5, was used for two

of the charter schools profiled, Roxbury Prep and Community Day Charter School.”
Here PPE seem to be roughly comparable to PPE at regular district schools, even
though the charter schools offer a substantially expanded schedule (respectively, 43
percent and 28 percent more time than district schools in Boston and Lawrence).



These charter schools are able to offset the costs of operating for longer hours with
other cost savings that are not necessarily available to district schools, such as lower
teacher salaries (resulting primarily from a teaching corps with fewer years of experi-
ence), and lower costs for transportation, and some administrative overhead.

How schools raise the

.. TABLE 6 Difference in PPE at Charter Extended-Time Schools vs. District Schools (FY 2004)*
additional funds ) )

. . Including Facility Costs Excluding Facility Costs
Extended-time schools use a variety of i Gl ; = J

strategies to cover the cost of Operating Roxbury Prep Community Day Roxbury Prep Community Day
for additional time. Some strategies Cost per student  © $13,572 $11,377 $12,708 $10,960
include:

District PPE $13,926 $11,575 $12,784 $10,709
e Securing special allocations from the

Difference ($354) ($198) ($76) $251

district to supplement the budget

e Raising external public and Percent above or (2.5%) (1.7%) (6%) 2.3%

private funds below district PPE

e Building partnerships with outside
organizations

¢ Implementing creative budgeting practices
to leverage existing resources

Most schools need to use a combination of these strategies to fund their programs.

SECURING SPECIAL ALLOCATIONS FROM THE DISTRICT

Though this happens relatively rarely, some schools receive special allocations from
their districts in order to operate on an extended schedule. When University Park was
created in 1997 as a partnership between the Worcester Public Schools and Clark
University, it was conceived as an extended-time school that would provide students
in one of Worcester’s poorest neighborhoods, Main South, with the best possible
education. Worcester Public Schools committed additional funding to the school to
cover the 19 percent increase in teacher salaries in order to staff an eight-hour school
day. Unfortunately, despite the school’s success—the Rennie Center named the school
the “only high-performing non-selective urban public high school in Massachusetts,”
and the school was ranked 68th among top-performing high schools in the United
States by Newsweek magazine—University Park lost the additional funding beginning
with the 2002-2003 school year when the Worcester School Committee voted to cut
extended-time programs in all schools throughout the district. Without this funding,
the school was forced to revert to a traditional six-and-a-half hour school day.

Similarly, when the Timilty Middle School became an extended-time school in 1987,

it received a special budgetary allocation from the Boston Public Schools to cover the
costs of the additional time. This allocation, approximately $600,000, funded stipends
for teachers. In 2004, this funding was cut due to budget constraints. The school was
able to remain an extended-time school by raising the additional $600,000 from private
sources. Recently, Boston Public Schools has agreed to cover half the cost of the addi-
tional time; the Timilty School is continuing to raise the other half from private sources.
Starting with the 2005-2006 school year, Young Achievers will also receive a special
district allocation of $250,000 to help cover the costs of its extended schedule.

Because it does not require extensive fundraising, a special allocation from the school
district may seem an ideal source of funding from a school’s perspective. Special
allocations can be particularly precarious funding sources, however. Because districts
must maintain equity across the system, they are often forced to cut these funds
during difficult budget years.

TIME FOR A CHANGE | 25



School leaders,
superintendents, and
policymakers who are
considering lengthening
the school day or year do
not need to assume that
their costs will rise in
direct proportion to the
time added. It will
almost certainly not cost
30 percent more to
lengthen the school day
by 30 percent.

RAISING EXTERNAL PUBLIC AND PRIVATE FUNDS

Many of the extended-time schools studied for this report have sophisticated fund-
raising operations, and raise anywhere from eight to 23 percent of their total budgets
from external public and private sources. Public funds are generally accessed through
competitive state or federal grants. The 21st Century Community Learning Center
Grants, a competitive grant program of the Massachusetts Department of Education,
provides $80,000 per year to individual schools to operate programming after the tra-
ditional school day ends. While schools usually utilize these grants to fund optional
after-school programs, some schools, like Young Achievers, integrate the funding
into the school budget to pay for a longer school day for all students. To support its
extended-time program, the Murphy School has taken advantage of approximately
$25,000 received through another competitive grant program operated by the U.S.
Department of Education called the Safe and Drug Free Schools Program.

While charter schools traditionally rely on significant private fundraising to supple-
ment the per-pupil allocation they receive from the state, district schools are also
beginning to seek private funds to augment their program offerings. The three district
schools studied for this project raise from $100,000 to $600,000 per year in private
funds. Private funds come from local corporations, foundations, and individuals.
Principals and supportive partners at these schools are adept at cultivating relation-
ships with private funders and spend a significant amount of time on private fundrais-
ing. More and more funders are willing to fund innovative district public schools, if
the school is able to show positive results. To accept private funds, these schools need
to form affiliate 501(c)3 organizations or partner with community-based organizations
that can serve as fiscal agents. Figure 12 shows that portion of the budget of each
extended-time school which exceeds the budgets of conventional schools (based on per
pupil allocation by the district or state) and how much of that portion comes from
public and private sources.

BUILDING PARTNERSHIPS WITH

FIGURE 12 Sources of Additional Revenues FY 2004
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schools, the Murphy School offers a photography

course using the history of Boston as a theme of
the curriculum. A program director at the Murphy School develops and manages these
relationships and serves as the main line of communication between the partner organi-
zation and the school. Mary Russo, principal of the Murphy School, pointed out that
many potential partners could operate such programming, bringing in resources at no
cost to the school. The school principal or other staff usually needs to invest time in
researching and courting these partners. In many cases, the partners approach the
school first, but partners will look elsewhere if the school is unresponsive or does not
demonstrate a genuine commitment to the partnership. Sometimes, Mary Russo noted,
principals and other school staff can be too busy to respond to such opportunities.



The strong relationship formed almost a decade ago between University Park While existing resources
Campus School and Clark University in Worcester is an example of the tremendous

benefits schools can reap from partnerships with higher education institutions. Clark are not sufficient to
University was a key partner in creating University Park. The university assisted in

the planning of the school and provided expertise from Clark’s Hiatt Center for Urban lengthen the school day
Education. During its first two years of operation, while it awaited its own school

ignificantly, some school
building, the school was even located on Clark’s campus. Today, Clark graduates and S18 cantly, some schools

undergraduates serve as student teachers and volunteer as tutors. University Park have found ways to lever-
students have full use of Clark’s gym and library, and juniors and seniors are even . )

able to enroll in classes at Clark free of charge. age funds in their current
Clearly, such partnerships can be quite fruitful and contribute a great deal to a well- budget to cover some of

rounded education for the school’s students, but they also require significant manage-

ment and oversight. School leaders explained that it is best if a single individual manages the additional costs.
all outside partnerships to avoid confusion and conflicts. At the Murphy School, a

full-time program director manages partnerships; the principal maintained that the

school’s partnerships would not be possible without the organization and coordination

of the program director. Administrators also explained that in order to stay focused

on their educational missions, they need to carefully assess which partnerships to enter,

taking into account the school’s needs and capacity. Too many partnerships could be

overwhelming to the school, diluting, rather than enriching, the curriculum.

IMPLEMENTING CREATIVE BUDGETING PRACTICES TO LEVERAGE
EXISTING RESOURCES

While existing resources are not sufficient to lengthen the school day significantly,
some schools have found ways to leverage funds in their current budget to cover some
of the additional costs. In some cases, school budgets are flexible enough to allow
principals to shift resources and use funds budgeted for other purposes. In Boston, for
example, principals may use funds allocated in their annual budget for specialists (such
as art, music, physical education teachers), and other specialized positions (such as
student support coordinators, library aides, assistant principals, registrars at the high
school level) to cover some of the costs associated with a longer school day. Most
often these funds are directed toward teacher stipends for longer hours. Schools that
receive Title I funding, a federal entitlement grant provided to schools based on the
number of low-income students served, can sometimes leverage this funding to support
a longer school day. Title I funds are relatively flexible in how they can be used; some
schools use them to cover the cost of paying teachers for the extra hours worked.

Another strategy for leveraging existing resources is to arrange for a later start time
for specialists and some paraprofessionals, so that these staff cover classes during

the last part of the day, enabling regular teachers to work just their contracted hours.
Using this strategy, Young Achievers estimates that nearly 60 percent of the cost of

its longer school day is financed by the regular budget allocation received from the
Boston Public Schools. This allocation is not significantly different from the allocations
of other schools but because Young Achievers is a pilot school, it maintains the legal
autonomy over staffing and budgeting required to leverage existing resources to fund
an extended-time school model.
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“At first the idea of
extended day was horrible
but teachers brought
material to life. Sometimes
you didn’t realize that it
was a 90-minute class.
You wished you had more
time because you were
having fun in class. With
longer classes you could
learn more material and

learn the subject in depth.”

— Student at University Park
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6 | Reactions Of Students, Parents, And Teachers
To Extended-Time Schools

As part of its site visits to the profiled schools, Massachusetts 2020 conducted

focus groups with students, teachers, and parents to better understand how these
constituencies feel about their involvement in an extended-time school. The focus
groups revealed that across all of the schools profiled, students, teachers, and parents
are highly enthusiastic about the longer school day. Students generally value the
additional academic support and the wide range of enrichment activities their schools
offer. Teachers appreciate the additional class time, which allows them to ensure their
students are learning, and the additional time they have for planning and professional
development. Parents are grateful to have their children engaged in a safe, positive
environment while they are working, and many note strong improvement in their
children’s attitude and performance in school. Each group warns however, that the
extra time must be productive, organized, and thoughtfully planned. Despite this
overwhelming support, information collected through these focus groups cannot be
considered statistically significant data on student, teacher, and parent satisfaction,

as Massachusetts 2020 conducted no large-scale survey of these groups.

Students

Perhaps most surprisingly, students themselves are strong proponents of an extended-
time schedule. At University Park, students actively protested at school committee
meetings when the school was forced to revert to a traditional schedule. Though it has
been a few years since the existence of the extended-time schedule, current students in
the eleventh and twelfth grades speak fondly of the extended-time program and argue
passionately about its advantages. Dan, an eleventh grader at the school, explained,
“At first the idea of extended day was horrible but teachers brought material to life.
Sometimes you didn’t realize that it was a 90-minute class. You wished you had more
time because you were having fun in class. With longer classes you could learn more
material and learn the subject in depth.” Students at University Park are convinced that
the extended day and longer classes provided better academic preparation. Jorge, a
sophomore pointed out, “In every class all the teachers were focused on getting all the
kids to the same place. Some kids fell behind after they took away the extra time. With
something as important as MCAS, they shouldn’t have taken away the extra time.”

Even younger, less mature students are enthusiastic about the longer school day. As
one Roxbury Prep seventh grader noted, “I thought it would be the worst thing ever
but I got used to it. You just don’t look at your watch. Having enrichment classes
where you choose what you want to do helps a lot. It’s not all work.” When asked
if it ever feels as if they have too much school, one eighth grader at Roxbury Prep
responded: “No, I wouldn’t be doing anything at home anyway. It keeps you out of
trouble.” Similarly, a fifth grader at KIPP Academy Lynn explained: “Before coming
to KIPP, I mostly went home at 1:45 and watched TV. My parents weren’t home.

I was really bored. I don’t miss that at all. Here we are having fun and being chal-
lenged.” Students in all the focus groups also articulated the differences they had
observed between their school and the schools some of their friends attended. Students
often remarked with pride that they are far ahead of their peers in most subjects and
that their friends at other schools often ask them for help with schoolwork. Students
often feel “special” attending an extended-time school.



Teachers

Many teachers were equally enthusiastic about the benefits of an extended-time school
because they believed their students truly needed the additional time. A teacher at the
Murphy School, where only about one-third of the school’s students participate in the
extended-time program, explained that she wished all students had at least one more
hour in the school day. “We feel guilty giving kids recess because we are losing time

in class—but the kids need that time, too. With more time for everyone, the whole
dynamic would be different. You wouldn’t have to stop just when kids are getting into
it. There is so much pressure to squeeze everything into a six-hour day, and it just
doesn’t fit.”

In focus groups, many teachers also commented that when they had not been working
at an extended-time school, they found that they often stayed late anyway to work
with students, prepare classes, and grade student work. With the longer school day,
their actual hours spent working did not necessarily change very much; their full
hours were just integrated into the formal work schedule.

Another point made consistently across teacher focus groups was how important it
was to teachers that they were working in schools that helped them to perform their
jobs effectively. If that meant working in a school with longer hours, the additional
time was not necessarily a concern, particularly if they were compensated for it. A
teacher at Roxbury Prep commented, “At Roxbury Prep you work very hard, but it
feels better than at other schools; you know you are getting somewhere.” For teachers
across many of the schools, the sense of accomplishment, the professionalism and
administrative support, and the overall teaching environment were all part of the
school culture, as much as the additional time.

These comments from teachers highlight how important other benefits are to attract
qualified teachers to extended-time schools (or any schools for that matter). These
benefits can include:

o A sense that their ideas and concerns are addressed

e The opportunity to team with other teachers to identify solutions, and a
sense of camaraderie with other teachers

e Support and respect from the administration

e Strong instructional leadership and professional development

o A sense of success or efficacy in helping students learn and grow

¢ A strong discipline system so that teachers can focus on teaching rather than

on classroom management

Teachers also emphasized that teaching in an extended-time school may not be for
everyone because the additional hours can make a difficult job even more demanding.

For teachers across many

of the schools, the sense
of accomplishment, the
professionalism and
administrative support,
and the overall teaching
environment were all
part of the school
culture, as much as the

additional time.
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“At other schools you

don’t always get the
extras—music, gym, and
art—because you don’t
have time. Here the kids
get so much more than
academics. They don’t get
bored—because of the

extra-curricular activities.”

— Parent of Student at Timilty
Middle School
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Parents

In focus groups, many parents indicated that the schedule was one of the factors that
first drew them to the extended-time school. As working parents, they appreciated
the longer school day, and felt that the additional school hours used their children’s
time after school more productively than either sitting home alone or participating in
a less structured after-school program. Some parents were also attracted by the addi-
tional academic assistance their children would receive at the extended-time school.
Parents expressed excitement that teachers were spending the time needed to help
children progress academically. Other parents found the enrichment activities to be of
real value. “At other schools you don’t always get the extras—music, gym, and art—
because you don’t have time. Here the kids get so much more than academics. They
don’t get bored—Dbecause of the extra-curricular activities,” observed one Timilty
Middle School parent. A parent at the Murphy School praised the extended-time
program for its success in developing children’s social skills. “With all the enrichment
and extracurricular activities at the school, students have more opportunity to work
together collaboratively and experience teamwork. These things are an important part
of school, but they are always being cut out of the regular school day,” she explained.

The overwhelming demand for these schools is another indicator of parents’ willing-
ness to embrace an extended-time school model. For example, the three Boston
schools examined for this project—Young Achievers, the Murphy School, and the
Timilty School—rank among the five most-requested schools in the city.? Each of

the charter schools—Roxbury Prep, KIPP Academy Lynn, KIPP Academy New York,
and Community Day—have long waiting lists. This year Roxbury Prep Charter School
had 153 applicants for only 75 spots. Community Day Charter School had only 10
openings this year, yet maintains a waiting list of 832 students. While parents’ interest
in these schools may be sparked by other factors, clearly the extended-time schedule

is not a deterrent to enrolling their children.

Of course, many parents conditioned their approval of extended-time schools on the
overall quality of the school. Parents explained that they were pleased with the extended-
time model at their children’s school because their children were stimulated and the
teachers were highly qualified. If this were not the case, most explained, they would
not be in favor of a longer school day. Parents also emphasized the importance of
choice in selecting an extended-time school. Parents explained that while they deliber-
ately chose the longer school day, it might not be a good fit for all families.



7 | Time Alone Is Not Enough: Other It is no mystery to the

Characteristics Of Successful Schools business community
Simply adding extra hours to the school day will not transform a failing school into that having a skilled
a successful one. Most school leaders characterize extra time as necessary but not

sufficient by itself to produce the results they expect from their students. As Josh and effective CEO is

Phillips, Co-Director of Roxbury Preparatory Charter School cautioned, “Before fund ] h
schools consider adding a seventh and eighth hour in the day they need to make sure undamental to the

they are making good use of the first six; otherwise it won’t have much impact. success of any company.

Therefore, it is important to highlight some of the other non-time-related characteris- Likewi
tics that make many of the extended-time schools studied for this report successful. 1Ikewise, a strong,
Trying to add extra hours without also taking into account these other elements of

visionary principal stands
success would be unlikely to yield positive results. yPp p

Interviews, focus groups, and class observations at the extended-time schools revealed at the center of every

five key features—in addition to the extended schedule—that helped these schools truly successful school
to reach their professed goals and to produce strong student outcomes. These five ’

features are:

e Strength of leadership

¢ Focus on professional development and teaching quality
e Use of data to drive continuous improvement

e Positive school culture

e Effective family engagement

Strength of leadership

It is no mystery to the business community that having a skilled and effective CEO

is fundamental to the success of any company. Likewise, a strong, visionary principal
stands at the center of every truly successful school. The challenge of leadership is
particularly poignant in urban public schools that serve a high percentage of low-
income and special needs students. In focus groups with teachers at two of the profiled
schools, when teachers were asked what made that school most different from other
schools where they may have worked, without hesitation, they answered, “the princi-
pal.” Successful principals are able to set high expectations for teachers and students;
convey a compelling vision for the school’s success; create a work environment for
teachers that is stimulating, supportive, and rewarding; and leverage and attract
resources to support the school’s needs. While effective school leaders need training
and experience, they must also possess a number of more intrinsic qualities, such as a
passion for learning and for children, a drive for excellence, strong communication
skills, and the ability to motivate others. The principals who are most effective appear
to derive their success from a complex blend of personality, experience, training,
management style, and vision.*

Focus on professional development and teaching quality

Successful schools also place extraordinary emphasis on teaching quality.”® From the
initial hiring process to teacher evaluation and professional development, these schools
have given much consideration to how they recruit, hire, and develop outstanding
teachers. Mary Russo, principal of the Murphy School, 2004 Massachusetts Principal
of the Year and a National Distinguished Principal, described how she tries to spend as
much time as possible sitting in on classes and offering teachers her feedback. Teachers
explained that they find this type of feedback incredibly helpful, as it gives them new
ideas for how to approach material and manage their classrooms. It also sends them

a clear message that their teaching improvement is central to the school’s mission.
Leaders at Community Day Charter School also observe classrooms frequently, a
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The leaders of these

extended-time schools

attribute their success in
large part to a strong,
positive school culture
that they have spent

considerable time and

effort working to promote.
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practice that is made possible by having three school heads, one for each of the three
schools: the Early Learning Center (pre-K-1st grade), the Lower School (2nd-5th) and
the Upper School (6th-8th grade.) Each of these three heads of school is able to devote
a significant amount of time to professional development and instructional leadership,
and works closely with teachers to plan curricula, monitor student performance and
identify new teaching strategies to support struggling students. Teachers in focus
groups spoke highly of the support and guidance received from the heads of school.

Similarly, Roxbury Prep operates with two co-directors, rather than one principal, to
allow one co-director to focus primarily on instructional leadership, while the other
handles many of the more administrative aspects of school management. Teachers at
Roxbury Prep receive tremendous guidance and support from the instruction-oriented
co-director as well as from other teachers at the school. The overall effect of this
institutional focus on teaching and professional development is to create a culture

of healthy critique and continuous improvement.

Young Achievers also places a heavy emphasis on professional development, particu-
larly in place-based experiential education. Young Achievers’ teachers are in the third
year of a five-year plan to develop experiential education units of study embedded in
the local environment. Teachers are working to develop multidisciplinary learning
activities that integrate many academic subjects into long-term projects that include
field trips, visits from outside experts, and hands-on activities. Young Achievers believes
implementing project-based learning will boost student interest and engagement in core
academic subjects. The school recognizes that professional development is necessary to
help teachers develop the skills and expertise to implement this type of curriculum.

Use of data to drive continuous improvement

Another vital factor in school success is the use of data to drive continuous improve-
ment in teaching and learning.* Extended-time schools in which students perform
particularly well on MCAS set clear goals for student performance, actively measure
student progress toward these goals, and hold themselves accountable for expected
results. At the Murphy School, where students score well above the district average on
MCAS, the principal and assistant principal carefully analyze student data to identify
areas in which students may not be receiving sufficient instruction. They review all
students’ test results to highlight patterns in the types of questions students seem to
answer incorrectly on MCAS. For example, if a significant percentage of students
answered specific types of word problems incorrectly, school leadership together with
teachers might conclude that students need more exposure to such problems or that
new teaching strategies are needed to help students master them. In short, they incor-
porate MCAS as a dynamic diagnostic and measurement tool within their teaching
structure to help ensure students are learning the required material.

At Community Day Charter School, where every sixth, seventh, and eighth grade
student passed the math and ELA MCAS in 2004 (as much as three times the passing
rate of other Lawrence public schools), the school hired a full-time data analysis
manager to work with teachers to help them understand and interpret MCAS data.
This manager has now developed a full system of analysis through which, in late
summer, each teacher receives the MCAS performance history of the students they
taught the previous year as well as that of students coming into their class new in the
fall. Each student’s test has been analyzed according to the type of question (e.g., essay,
multiple choice, etc.) and by specific content standard (e.g., fractions, numeration,
reading comprehension, etc.). The head of school also receives the same data for all
the students in the school, along with an analysis of student trends for the previous
three years. This data analysis system is so valuable that the school is now marketing
it to other schools throughout the state.

At Roxbury Prep, in addition to taking MCAS, students undergo a diagnostic test in
each subject—designed by the Roxbury Prep teachers—at both the beginning and the



end of the year. The entire curriculum plan for each subject is then focused on helping This culture does not
students master the material to be covered on the year-end subject test. The tests are

important tools that help to measure how well each teacher has covered the material. emerge magically from
Positive school culture some accumulated sets of
Many of these school leaders attribute the success of their extended-time schools activiti es, but demands

in large part to a strong, positive school culture that they have spent considerable

time and effort working to promote. While it is difficult to define or dissect “school enormous effort to buﬂd
culture,” interviews with school leaders and teachers indicate that the term is used i X
most frequently to describe a climate or environment that is consistently supportive, and maintain.
safe, and focused on learning at every level of the institution. This culture does not

emerge magically from some accumulated sets of activities, but demands enormous

effort to build and maintain. It is established through specific events (e.g., community

meetings) and policies (e.g., consistently enforced rules of behavior), as well as through

more subtle modes of behavior (e.g., teachers modeling good conduct, discussing

values, and providing positive reinforcement.) All of these strategies blend together

to send very clear and uniform messages about the expectations of the school.

At KIPP Academy Lynn, the core school values are no mystery, even to an outsider.
Prominently posted on every wall of every hallway and in every classroom are the
simple phrases “Work Hard” and “Be Nice.” Students quickly see that these phrases
are not hollow, but infect every minute of every day in the school: anything other than
hard work and respecting other students is unacceptable. To help reinforce school
values and expectations KIPP has developed a reward system that encourages specific
behaviors such as hard work, kindness, cooperation, concentration, and leadership.
At KIPP Academy Lynn students receive on Fridays a weekly “paycheck.” The
“paycheck” awards a specific number of points or “KIPP dollars” to each student
based on his or her overall effort and behavior during the week. These points can
then be traded in for various items at the school store (such as notebooks, pens,
snacks, or small toys) or for special trips and privileges. The school maintains a
running total of each student’s total paycheck points. At the end of the year, only
students who have accrued a certain minimum level of points are able to participate
in special trips and activities. Teachers and administrators at the school have found
the “paycheck” system enormously valuable for helping students understand what

is expected of them and helping them gain a sense that, as one school slogan puts it,
“good things happen when you do the right thing.”

Roxbury Prep uses a similar system of “creed deeds” and “demerits.” “Creed deeds”
are points awarded for behavior that exemplifies the school creed—a set of core
values that is posted prominently in the front hallway. Creed deeds can be traded in
for supplies and special privileges. Each month the student with the most creed deeds
gets to have one of the two school directors serve as his or her assistant for the day—
carrying books between classes, getting lunch, holding doors, etc. “Demerits,” by
contrast, are assigned for negative behaviors and have clear consequences: three
demerits result in one after-school detention, six demerits result in two after-school
detentions, and nine or more demerits result in a three-hour detention on a Friday.
Roxbury Prep Co-Director Dana Lehman explains that a tight discipline policy also
keeps students more focused on learning and allows teachers to do their jobs.

Two schools, the Timilty Middle School and Roxbury Prep, have found that
insisting that students pass silently in the hallways when they switch classes during
the day helps to maintain a focus on learning and convey a sense of order and
discipline. Teachers and administrators at both schools realized that when students
were allowed to talk and roam freely in the halls, discipline problems were much
more likely to erupt. With the silent transitions, teachers feel their students enter
class more prepared to begin working and take much less time to settle down.
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“My son doesn’t act up
here and I know it’s

because he doesn’t want

to disappoint his teachers.

The teachers are so
involved with the kids.

He really respects them

and wants their approval.”

— Parent of Student at
Community Day Charter School
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With the perceived rise in school violence nationwide, cultivating a sense of safety
among students seems essential to creating an effective learning environment and a
positive school culture. Students in focus groups at several schools were quick to point
out that there were no fights at their school. One seventh grader at Community Day
Charter School explained, “My friends at other schools don’t believe there are no
fights here. At their schools, there is a fight every day.” Several students at the Timilty
School echoed this statement and explained that the sense of safety they felt at school
was one of the school’s most positive attributes. Student safety at these schools is often
the result of a zero tolerance policy on fighting, disrespect, verbal abuse, and general
rough play. At the Murphy School teachers work hard to send very consistent messages
to students about expectations and standards of behavior. Because the Murphy School
is a K-8 school, students learn the rules early and have already accepted them by the
time they move into the older grades. Teachers and administrators explain that they
have few behavior problems.

Students and parents also attribute the differences in student behavior at the school to
the relationships that students develop with their teachers. One parent at Community
Day Charter School explained, “My son doesn’t act up here and I know it’s because
he doesn’t want to disappoint his teachers. The teachers are so involved with the kids.
He really respects them and wants their approval.”

To be sure, “school culture” is an intangible concept that is hard to replicate from
one school to the next. It is clear from interviews and school visits, however, that
successful schools do not waver in their commitment to creating an atmosphere that
promotes learning, cultivates respect for staff and students, and offers a supportive,
safe, and nurturing environment.”

Effective family engagement

Successful schools also realize that their work will ultimately fall flat without the
parents’ or guardians’ support of their efforts. The schools that are most successful

at engaging parents consider family involvement a core part of their strategy and
work hard to facilitate it. At KIPP Academy Lynn, prior to each student’s entrance
into the school, the principal makes a visit to each child’s home. At this home visit,
the principal explains specific school values, communicates clear expectations for
parents and students, and helps the family to become comfortable with the school.
Each parent actually signs a contract with the school, promising to ensure high
student attendance, provide assistance with homework by checking homework that is
completed each night, and help enforce the KIPP dress code and other rules of con-
duct. Teachers also focus on being highly accessible to parents. One parent at KIPP
Academy Lynn explained, “The first time I called the school to set up a time to talk
to my son’s teacher, I was told I could come in that afternoon. I couldn’t believe it. At
his old school T had to make an appointment several weeks in advance. This doesn’t
work with kids—you need to address issues right when they are happening. I was so
relieved that I found a place where I could actually talk to someone about my son.”

Teachers at Roxbury Prep also communicate frequently with parents. Each teacher
has a phone extension with voice mail and is required to return parent calls within

24 hours. Many teachers also distribute their cell phone numbers to students and
parents, and encourage them to call if they have a question or concern. Teachers will
also call home frequently to talk to their students’ parents—not just when there is a
problem, but also when the student is doing well. One parent explained his surprise at
receiving a call from a teacher about the strong progress his son was making. “I was
shocked. T couldn’t believe she took the time to call me for that. I thought she was
calling because he was in trouble.”



Many of the extended-time schools profiled in this report are successful not just
because they offer more time, but because they offer more of the right type of time
and have built the school upon principles and behaviors that promote success. They
have strong leaders and excellent teachers. They set high expectations for students and
teachers and carefully monitor performance. They create an effective learning environ-
ment that is safe, supportive, and nurturing. They support students’ overall develop-
ment by teaching important values and social skills. They are clear that more time is
important, but they also admit that it is not the only factor that determines success.

8 | Conclusion

The eight extended-time schools that Massachusetts 2020 examined for this project
demonstrate that extending the time students spend in school is possible in a variety
of settings, including district public schools, pilot schools, and charter schools, and
through a range of funding and staffing innovations. Examination of these schools
further reveals that there is no one correct model of an extended-time school. In fact,
each school has a unique character that grows from its strong educational vision. But
these schools do all share one core belief: that more learning time is the sine qua non
upon which a successful school is built. Employing creativity and attention to detail,
these educators then develop a school that deliberately departs from the standard
calendar of 180 six-and-a-half-hour days. They expand upon this time for the express
purpose of enhancing teaching and learning.

The positive effects of having more time are evident throughout each school. Through
longer class periods, individual assistance, and tutoring sessions, students spend more
time on task than do students in schools operating on a conventional schedule. These
elements of the academic schedule also enable teachers to cover material in greater
depth and to offer students greater opportunities for project work and experiential
learning. The longer class times and individualized sessions enable teachers to consis-
tently tailor their teaching to students’ individual learning needs. Outside the core
academic classes, all students are able to benefit from a wide array of enrichment
activities that are intended to build new skills and interests and deepen their enthusi-
asm for learning. The longer day also provides teachers with more common planning
time and additional opportunities for professional development, both of which help
to generate noticeable camaraderie and professionalism among teachers.

Studying these schools also reveals that despite the benefits of having more time than
the conventional schedule allows, there are hefty challenges to extending the school
day. Clearly, one of the most significant is funding to pay for additional staff time.
This compensation can be a sizeable cost. The schools profiled admit that raising
additional funds or juggling existing resources to cover this cost can take considerable
imagination and energy. Moreover, having each school raise the funds individually to
pay for longer hours is not a sustainable or scalable strategy. Any effort to extend
learning time beyond a few innovative but isolated models will require substantial
public investment and a deliberate and predictable funding structure.

At the same time, the required public investment may not be as large as many
anticipate. Because only a portion of the total school costs rise when the school day is
extended (primarily a result of added teacher pay), overall costs do not rise in direct
proportion to time added. Put another way, per-pupil costs per hour begin to drop off
appreciably with the addition of each hour to the school schedule. These schools also
exhibit a range of strategies for extending the school day, many of which come closer
to being cost neutral. Staggering teachers’ schedules, for instance, can mean that
schools are able to provide full coverage of students’ schedules without necessarily
requiring all teachers to work more total hours. Forging partnerships with community-

A Strong Step Forward:
Expanded Learning Time
Planning Grants

In 2005 Massachusetts took a strong

step toward helping schools and districts
expand learning time for students. The
state legislature approved funding for plan-
ning grants to support districts and schools
as they identify ways to restructure their
school days and/or years around a schedule
with 30% more time. To assist districts with
the complex planning required to redesign
the school schedule to better meet student,
school, and district goals, grants of at least
$25,000 per district were made available
through a competitive RFP process.

The sixteen districts awarded grants in 2005
will use the money to work with principals
and school teams, collective bargaining
units, and external partners of their choos-
ing to develop an implementation plan for
extending time and restructuring the school
day. The grant program will allow each
district to determine the staffing, schedule,
budget, and program options that best fit
its local context and goals. All districts that
participate in the planning grant program
will be eligible for state funding for imple-
mentation of these plans.

While long-term funding for implementa-
tion of extended-time schools is still
uncertain, these planning grants are a
pioneering step toward extending learning
time for Massachusetts students.
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If universal proficiency
at high standards is to
remain the goal of this
state (and the nation),
then we have no choice
but to allot enough time
to enable all students to

reach that goal.

The schools profiled
admit that raising
additional funds or
juggling existing resources
to cover this cost can take
considerable imagination
and energy. Moreover,
having each school raise
the funds individually

to pay for longer hours

is not a sustainable or

scalable strategy.
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based organizations and/or higher education institutions can not only provide a wider
range of programming for students, but can also mean that some of the cost burdens
of the additional programming are shared by these institutions. From this relatively
small sampling of schools, it is not at all clear which method of cost containment or
cost coverage is the most effective for extending school hours.

Usually when we talk of the millions and billions of dollars spent in this state and
nation to support public education, we are thinking in only one dimension: costs. But
it is important to remember that those costs, like education itself, are distributed over
time. Every existing educational hour already has an associated cost. So, instead it is
much more accurate to consider educational spending across two dimensions: costs
per hour. In other words, we must account for the quantity of what is purchased
(i.e., the total amount of schooling) and the quality it does or does not deliver.
Extended-time schools may cost more in absolute terms, but the education delivered
costs less per hour.

Money is not the only facet of our education system that is distributed over time.

The very raison d’etre of our schools—student learning—is also rooted in time. In fact,
in 1963 educational psychologist John Carroll expressed the relationship of time and
learning in a simple equation:

. Time Spent
Degree of Learning = «eeeeineeiinnies

Time Needed

The closer individuals come to achieving equilibrium between the numerator (“time
spent”) and the denominator (“time needed”), the higher the degree of learning. In the
ideal situation, the equation equals “1”; a learner spends exactly the amount of time
he or she needs to learn any one particular fact or concept. Carroll believed that no
learner always spends as much time as he or she needs to maximize the degree of learn-
ing on every point. But it is the duty of teachers, schools, and districts to fashion class-
rooms in which learners can approach that perfect equilibrium as often as possible.”’

As educators and policymakers struggle to surmount the dogged achievement gap
and the worrisome flattening of proficiency rates overall, they may be ignoring one of
the most fundamental truths of all: human cognitive capacity (i.e., learning) is limited
by time. The more content and skills there are to master, the more time is needed to

master them.*

On a systems level, as students are held formally accountable for demonstrating
proficiency on an increasing amount of material, the time allotted to master that
material should also rise. This adjustment has not been made. State educational policy
in Massachusetts and other states simply fails to recognize the value of time: of ensur-
ing that teachers have enough time to teach, and students have enough time to learn.
It is indeed wise to expand what’s taught so that students can better meet the demands
of our increasingly complex and information-based society, and to focus on building
necessary skills such as oral and written communication, researching, problem solving,
and teamwork. But such wisdom is completely undermined unless the amount of

time allowed for learning is expanded simultaneously. Demanding that students learn
more in the same amount of time is especially counterproductive for students who are
behind grade level, have limited English proficiency, or have special needs. If universal
proficiency at high standards is to remain the goal of this state (and the nation), then
we have an obligation to allot enough time to enable all students to reach that goal.
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The STEM Workforce Challenge and the Role of
the U.S. Department of Labor in a National Solution

Executive Summary

Science, Technology, Engineering, and Mathematics (STEM) fields have become increasingly
central to U.S. economic competitiveness and growth. Long-term strategies to maintain and
increase living standards and promote opportunity will require coordinated efforts among public,
private, and not-for-profit entities to promote innovation and to prepare an adequate supply of
qualified workers for employment in STEM fields.

American pre-eminence in STEM will not be secured or extended without concerted effort and
investment. Trends in K-12 and higher education science and math preparation, coupled with
demographic and labor supply trends, point to a serious challenge: our nation needs to increase
the supply and quality of “knowledge workers” whose specialized skills enable them to work
productively within the STEM industries and occupations. It will not be sufficient to target
baccalaureate and advanced degree holders in STEM fields. Our nation’s economic future de-
pends upon improving the pipeline into the STEM fields for sub-baccalaureate students as well
as BA and advanced degree holders, for youth moving toward employment and adults already
in the workforce, for those already employed in STEM fields and those who would like to change
careers to secure better employment and earnings.

The seriousness of this challenge has penetrated public and opinion-makers’ consciousness—and
government, industry, and education and training providers have begun to respond. NIH, NSF,
and the Department of Education have been leading the federal effort. Industry associations,
individual firms, foundations, and other organizations have identified and tried to fill gaps. State
governments, too, are working to strengthen the STEM workforce pipeline. Much remains to be
done, though, within government and across diverse sectors, to ensure that U.S. education,
workforce, and economic systems rise to the STEM challenge.

The U.S. Department of Labor is already an important partner in federal efforts to strengthen
the science, technology, engineering and math (STEM) pipeline. The U.S. Department of Labor
invests about $14 billion a year in the nation’s workforce system and in increasing the skills and
education of our current workforce. In addition, the Department of Labor has begun investing
regionally in ways that overcome typical fragmentation in planning and action among industry,
government, non-governmental organizations, and education and training institutions.

The Department of Labor has the potential to play an even more important role in addressing
gaps in the nation’s approach to strengthening the STEM pipeline in three areas: 1) building the
gateway to STEM careers; 2) enhancing the capacity of talent development institutions to
produce more and better skilled STEM workers; and 3) catalyzing and supporting innovation,
entrepreneurship, and economic growth. The leadership of the Employment and Training Ad-
ministration is committed to—and stands ready to—contribute and collaborate to develop an
overall national strategy around the STEM workforce pipeline and to improve coordination
across federal agencies.



The STEM Challenge to U.S. Competitiveness and Growth

There is broad consensus that the long-term key to continued U.S. competitiveness in an increas-
ingly global economic environment is the adequacy of supply and the quality of the workforce
in the STEM fields. Scientific innovation has produced roughly half of all U.S. economic growth
in the last 50 years (National Science Foundation 2004). The STEM fields and those who work

in them are critical engines of innovation and growth: according to one recent estimate, while
only about five percent of the U.S. workforce is employed in STEM fields, the STEM workforce
accounts for more than fifty percent of the nation’s sustained economic growth (Babco 2004).
Opinion leaders and the public broadly agree that education in math and science is critical to
the nation’s future success. According to a recent Educational Testing Service survey, 61 percent
of opinion leaders and 40 percent of the general public identify math, science and technology
skills as the most important ingredients in the nation’s strategy to compete in the global economy
(Zinth 2006).

This engine of growth is increasingly precarious in today’s global economy. The Business Round-
table (2005) warns that, if current trends continue, more than 90 percent of all scientists and
engineers in the world will live in Asia. The Business-Higher Education Forum (2005) concludes:
“Increased global competition, lackluster performance in mathematics and science education,
and a lack of national focus on renewing its science and technology infrastructure have created a
new economic and technological vulnerability as serious as any military or terrorist threat.” The
seminal National Academy of Sciences study, Rising Above the Gathering Storm (2006), argues that,
absent a serious and rapid response, the U.S. will lose quality jobs to other nations, lowering our
standard of living, reducing tax revenues, and weakening the domestic market for goods and
services. Once this cycle accelerates, it will be difficult to regain lost preeminence in technology-
driven innovation and its economic benefits.

The STEM education and workforce challenge is multi-faceted.

*  Many students never make it into the STEM pipeline, because of inadequate preparation in math
and science or poor teacher quality in their K-12 systems. Of the 2005 high school graduates
who took the ACT test, for example, only 41 percent achieved the College Readiness
Benchmark in mathematics and 26 percent achieved that benchmark in science (ACT 2006).

*  Many who are academically qualified for postsecondary studies in science and math fields at both
the two- and four-year levels, don’t pursue those programs: They might be dissuaded by disappoint-
ing postsecondary experiences, high tuition or demanding curricula and courses of study, relatively
low salaries in STEM fields compared to other professions, or the lack of role models with whom they
can identify (American Association of State Colleges and Universities 2005). Whatever the rea-
sons, trends in undergraduate and graduate enrollment in the biological, engineering, and
physical sciences are troubling, as modest growth in STEM field degree graduates is being
eclipsed by more dramatic growth in graduates from non-STEM programs (U.S. Govern-
ment Accountability Office 2005).



*  The low engagement with STEM-related learning is particularly acute among minority, female,
and lower-income students, who comprise a growing proportion of the total college-going public.
In the 2000 National Assessment of Educational Progress for twelfth grade students, about
three out of four white and Asian students scored at or above basic level (which is far
below proficient) on the math assessment, while fewer than half of Hispanics and under a
third of African American students attained that level (National Science Foundation 2005).

Preparation for STEM success is one concern. Equally important are trends in the overall supply
and employment of STEM field workers.

e Alarge segment of the existing STEM workforce is approaching retivement age with the rest of
the baby boomers.

e Women appear to be choosing non-STEM employment opportunities with increasing frequency.
According to industry data, for example, the percentage of women in the IT workforce
declined from a high of 41 percent in 1996 to 32 percent in 2004, even as the percentage
of women in the workforce as a whole remained steady at around 46 percent during that
period (Information Technology Association of America 2005).

* Inaddition, the reliance on immigrants for meeting employer demand for skilled STEM workers
has become increasingly problematic. In the wake of September 11, foreign immigration has
become more complicated and visa processes have been tightened. In addition, as other
countries expand their STEM-related economic growth, some who might have sought
employment opportunity in the U.S. are able to find good jobs closer to home.

The STEM workforce pipeline challenge is not just about the supply and quality of baccalaure-
ate and advanced degree earners. A large percentage of the workforce in industries and occupa-
tions that rely on STEM knowledge and skills are technicians and others who enter and advance
in their field through sub-baccalaureate degrees and certificates or through workplace training.
Competitiveness in STEM fields requires a focus on the skills and the supply of those involved in
STEM fields from the most complex research and development and leadership positions to pro-
duction, repair, marketing, sales and other jobs that require competencies built upon math, sci-
ence, engineering, and technology knowledge. Getting more Americans ready for, interested in,
and sufficiently skilled to be productive in STEM-related jobs will require attention to segments
of the workforce that are often overlooked in STEM discussions: incumbent workers who need
skill upgrading, dislocated workers who are trying to find new jobs in industries with a future,
and individuals from groups traditionally underrepresented in STEM fields. The Department of
Labor has an important role to play in this arena.

Responding to the STEM challenge will require a concerted and multi-faceted approach. No
single agency can respond effectively. Tax, immigration, and innovation policies need to be
reviewed through the lens of the STEM pipeline. Perhaps most important, education and work-
force preparation policies need to be carefully reassessed.

(O8]



This will require changes in: K-12 students’ foundational preparation in math and science;
improvements in access to and success in science, math and technology education and training
both in our elite research universities and in the thousands of two- and four-year educational
institutions that prepare most Americans for employment; stronger teacher and faculty training
in the STEM disciplines; more effective linkages and economic signals between the education/
talent development sectors and the employers who depend upon their graduates; better assess-
ments of the quality of STEM-related education and programming; and strategies that expand
and deepen workplace-based training and retraining for STEM workers at all levels.

No single sector of society can respond adequately in isolation from others. Much greater
collaboration is called for: within the federal government; across different levels of government;
and among the key business, government, and non-governmental institutions whose policies
and practices shape the quality and quantity of the STEM workforce.



The STEM Fields and the STEM Workforce Pipeline

Science, Technology, Engineering, and Mathematics (STEM) related fields are many and diverse.
About 150 different college majors have been identified by the National Science Foundation as
STEM majors. Equally diverse are the industries in which STEM jobs are critically important to
growth and competitive success. Some of these industries are obvious: advanced manufactur-
ing, biotechnology, chemical engineering, energy, actuarial science and health care all rely on
high-level skills and education in the STEM fields in their workforce. Other industries may seem
less obvious for their reliance on STEM knowledge and skills, such as construction, retail, trans-
portation, and hospitality. But changing technology and expectations of the workforce in these
industries make STEM knowledge important even in these industries. For example, mechanics in
the trucking industry must deal with sophisticated computer technology in both diagnostics and
repair procedures. In construction, the increased importance of math and technical knowledge on
the construction site and in construction business offices has become an obstacle to entry into ap-
prenticeship and other training programs for individuals who fifteen years ago would have easily
found their way into those programs.

According to the U.S. GAO (2005), employment in STEM fields rose from an estimated

7.2 million to around 8.9 million in the years between 1994 and 2003—an increase of about 23
percent during a time when non-STEM employment rose by only 17 percent. The Bureau of Labor
Statistics (2006) projects significant growth in the overall STEM workforce between now and 2014;
of the 20 fastest-growing occupations over the coming decade, 17 will be in health care

and computer fields.

The overwhelming majority of the last decade’s expansion in STEM employment was in com-
puter and math fields (78 percent) as opposed to science (only 20 percent growth) or engineering
fields (no apparent growth). Getting sufficient numbers of individuals qualified for advanced
education in STEM is one challenge; but connecting qualified and skilled workers to jobs in their
fields is also problematic, particularly in science and engineering. A recent NSF report found that
two-thirds of workers with science and engineering degrees are employed in positions that are
only somewhat or not at all related to their educational expertise.
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Current Responses to the STEM Challenge

The steady drumbeat of industry, government, and educators” warnings about the future of tech-
nology-based growth has led to important action by various stakeholders to address weaknesses
in the pipeline into STEM occupations and fields in the United States.

Federal government: The federal government has taken a hard look at its own activities to
support STEM and made efforts to coordinate and expand them. In October 2005, the U.S. GAO
issued a report cataloguing and assessing the impact of federal programs designed to increase
the number of students and graduates or to improve educational programs in the STEM fields.
The agency found 13 different federal civilian agencies spent about $2.8 billion in fiscal year 2004
for over 200 different programs, mostly within the National Institutes of Health and the Na-
tional Science Foundation. Although about half of the programs had evaluations as part of their
investment, agencies reported little about the effectiveness of these investments. More recently,
the National Science and Technology Council (2006) catalogued and issued recommendations
for improving the impact of the federal investment in STEM education research, with particular
focus on the Department of Education, NIH, and NSF, noting several ways that federal agencies
can work together to ensure that gaps in STEM education research will be adequately funded and
that research will be effectively disseminated to policymakers.

In his 2006 State of the Union Address, President George W. Bush announced the American
Competitiveness Initiative. The Initiative promotes American innovation, emphasizes the need
to increase the nation’s ability to compete in the global economy, and promotes growth of the
workforce’s knowledge base, skill level, and use of technology. A week later, the budget act
signed into law included an Academic Competitiveness Council chaired by the Secretary of
Education and consisting of members of the federal government whose agencies have education
programs in science, technology, engineering and mathematics. In FY 2007, Congress commit-
ted $5.9 billion to increase investments in research and development, strengthen education, and
encourage entrepreneurship.

Industry: Industries and firms dependent upon a strong science and math workforce pipeline
have launched a variety of programs that target K-12 students and undergraduate and graduate
students in STEM fields. Industry associations that include the Society for Manufacturing
Engineers, the American Chemical Society, the American Physical Society, the National Associa-
tion of Manufacturers, and the National Science and Technology Education Partnership invest

in STEM education initiatives that involve curricular improvements, career-focused websites,
mentoring programs, scholarships, and other incentives and supports. Individual firms and their
corporate foundations, including Raytheon, Bayer, and General Electric, have created outreach
efforts of their own (Delaware Valley Industrial Resource Center and National Council for
Advanced Manufacturing 2006).

Foundations: Foundations, too, are investing in efforts to promote expanded enrollments and
success in STEM education, particularly among groups traditionally underrepresented in these
programs. Project Lead the Way operates in more than 1000 schools in almost all the nation’s
states, promoting pre-engineering courses for middle and high school students. The Alfred Sloan



Foundation has invested in a career information website targeted to pre-college, college, and
early career professionals regarding STEM occupations and opportunities. The Bill and Melinda
Gates and the Michael and Susan Dell Foundations have collaborated with the State of Texas on
an ambitious new Texas Science, Technology, Engineering and Math (T-STEM) Initiative to create
new T-STEM Academies across the state, establish a best practice network, and support other ef-
forts to increase the number of young people who enter STEM postsecondary programs.

State government: According to a recent Education Commission of the States report, state
governments are also beginning to respond. Some are raising graduation requirements in math-
ematics and science. Others have developed or imported pre-engineering curricula for high
schools. Other areas for state action have included teacher training and recruitment, dual enroll-
ment in STEM courses, real-world learning opportunities for students in science and technology
courses, and grants to students who pursue STEM postsecondary programs and employment
(Zinth 2006).

The entrepreneurial spirit that motivates these varied and vibrant efforts is impressive. But much
more can and must be done. To date, these critical efforts at the national, state, and local levels
have focused primarily on students at four-year universities and traditional high schools. If the
pipeline for a qualified and flexible STEM workforce is to expand to meet the growing need, the
nation must look to attracting and educating additional, less traditional pools of potential STEM
workers: incumbent workers, dislocated workers, students working toward community college
technical credentials, even students in alternative education settings who are trying to find their
way back into the economic and educational mainstream. To tap these potential sources of new
STEM employees, all the nation’s talent development systems need to work in concert.

The Department of Labor, which coordinates a national public workforce development system
and $14 billion of investments in workforce skills, is an important stakeholder and potential
contributor to a robust national strategy for tackling the STEM workforce pipeline challenge.

The Department’s Employment and Training Administration is already deeply involved in sup-
porting efforts to prepare more STEM workers. Its experience, capacity, and training and educa-
tion assets puts the Department in a position to help the nation address this critical economic and
security challenge—and to integrate its efforts to support innovation and growth with those of
others in government, industry, and the education community.



The Department of Labor’s Current Contributions to a Stronger STEM Pipeline

In seeking to help fill gaps in the nation’s response to the STEM workforce challenge, the
Department of Labor’s Employment and Training Administration seeks ways to employ its
infrastructure, capacity, investments, and initiatives for maximum impact. The Department’s

$14 billion of activities and investments in talent development is a significant asset. Moreover, the
Department’s unique commitment to regional workforce quality and economic growth strategies
provides a powerful structure for collaboration and alignment across funding streams and public
and private stakeholders.

Specifically, in collaboration with multiple agencies across the federal government, the state and
local workforce investment system, and a wide array of strategic partners in the public and
private sectors, ETA is committed to:

* Building the gateway to STEM careers by helping to prepare an educated, skilled STEM
workforce in the context of its investments in preparing talent for economic development
in regional economies;

* Enhancing the capacity of talent development institutions to produce more and better
skilled STEM workers through investment of Department resources and through greater
integration and alignment of existing public and private resources, so that more workers
have access to postsecondary opportunities;

* Catalyzing and supporting innovation, entrepreneurship, and economic growth that can
expand STEM employment opportunities.

Many of the Department’s major initiatives are directly relevant to national strategies to improve
STEM workforce pipeline outcomes. These include:

* President’s High Growth Job Training Initiative: This initiative is ETA’s foundation effort for
engaging business, education, and the workforce investment system to work together to
develop solutions to the workforce challenges facing high growth industries, including
those industries with significant STEM-related employment. ETA identified fourteen sec-
tors that are projected to add substantial numbers of new jobs to the economy or affect the
growth of other industries or are being transformed by technology and innovation requir-
ing new sets of skills for workers. The fourteen sectors are:

¢ Advanced Manufacturing * Aerospace

¢ Automotive * Biotechnology

e Construction * Energy

¢ Financial Services ¢ Financial Services
¢ Geospatial Technology * Health care

¢ Homeland Security ¢ Hospitality

¢ Information Technology * Retail

¢ Transportation



The initiative invests in national models and demonstrations in these sectors, many of which
have high and growing concentrations of employment that is STEM-based. Initial investments
have targeted the health care, biotechnology, advanced manufacturing, and construction sectors,
among others.

Here are a few examples of the Department’s STEM-related investments through this initiative: In
the geospatial industry, for example, the University of Southern Mississippi is working with com-
munity colleges and industry partners to develop career ladders and apprenticeship training pro-
grams. In the advanced manufacturing industry, the Arkansas Department of Workforce Services
focuses on training for technicians in such STEM-reliant fields as programmable logic controllers,
plastics engineering, and robotics. The program includes a college, community colleges, the state
WIB, and the state departments of Workforce Education, Economic Development, and Higher
Education. In health care, the CVS Regional Learning Center is implementing pharmacy techni-
cian training programs for incumbent workers as well as people looking to enter the industry for
the first time.

Community-based Job Training Grants: This relatively new competitive grants program,
which builds upon the High Growth Job Training Initiative, is designed to improve the capac-
ity of community colleges to train workers in skills needed by regional employers. It recogniz-
es that many job opportunities of today and tomorrow require postsecondary education and
training and that our community colleges will play an increasingly important role in develop-
ing the skills and talent of American workers. In 2005, $125 million in grants were made to 70
community colleges in 40 states. A second competition was conducted in 2006. Because the
grants are targeted to the fourteen sectors defined above as having either high growth or high
demand, many of these grants promote community college programs that prepare individuals
for work in these sectors.

Northwest Iowa Community College is developing a biotech initiative that will combine a
high school science curriculum component, an Associates Degree Lab Technician program for
biotechnology careers, and a skills enhancement component for incumbent workers. Tanaka
Valley College of the University of Alaska in Fairbanks is developing a set of curricula in
technical skills needed in the state’s energy industry that can be delivered in industry-based
instructional sites with industry instructors. These funded programs involve multiple work-
force partners including community colleges, local and / or state WIBs, businesses, trade
associations, and K-12 education.

Workforce Innovation in Regional Economic Development (WIRED) is ETA’s flagship initia-
tive that focuses on the role of talent development in driving regional economic competitive-
ness, increased job growth, and new opportunities for American workers. The WIRED initia-
tive is a regional initiative; it focuses on labor market areas that are comprised of multiple
jurisdictions within state or across state borders, enabling Governors a unique opportunity

to design and implement strategic approaches to regional economic development and job
growth. Designed particularly for regions hard hit by global trade, dependent upon a single
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industry, or recovering from natural disasters, WIRED emphasizes strategic partnerships to
accelerate and support regional transformation linking economic development, workforce,
and education systems. To date, twenty-six regions have been selected for participation. In
many of these efforts, collaboration to catalyze talent development for STEM-related fields is
at the core of the regional strategy.

The Northwest Florida Initiative is designed to create high wage high skill jobs in the target
industries of aerospace and defense, life sciences, information technology, electronics engi-
neering, and construction. The Denver regional strategy will focus on partnerships to address
the “Colorado Paradox” of high in-migration of skilled and educated workers coupled with
comparatively poorly-performing K-12 and higher education institutions in-state. The initia-
tive will focus on raising standards in local educational institutions and reversing the current
pattern. The California Innovation Corridor noted that it has the greatest concentration of
potential innovation assets in the world; however it continues to seek to “Grow its Own” in
order to meet the challenges of competing in the regional and global market as well as educat-
ing enough qualified technical workers to fill sectors of California’s high-tech economy. This
WIRED grant has a three-tiered approach: Innovation Support, Industrial Rejuvenation, and
Talent Development.

National Emergency Grants and Dislocated Worker funds: An important component of the
Department of Labor’s portfolio is its responsibility to minimize the negative economic and
employment impacts of dislocation from plant closings, regional employment shifts, and
global competition. The Department provides funds that are spent for training and retrain-
ing services for dislocated workers, through the local and state public workforce system. The
Department also makes available to local workforce investment boards National Emergency
Grant funds for large group layoffs. While these resources are available for employees in all
industries, the importance of STEM fields for American competitiveness and economic growth
has led to increased allocation of these funds for STEM-related training and skill development.
Funds have been used to train workers on new technologies, to enable them to earn indus-

try certifications, and to provide entrepreneurial training and skills for workers interested

in opening their own small businesses. An example of how these funds can support STEM
pipeline activities: in the Merrimack Valley of Massachusetts, when Lucent Technologies laid
off a large number of workers, dislocated worker and NEG funds were used to retrain STEM
workers for employment in the defense and homeland security industries (Lazonick and
Quimby 2006).



Interagency Aerospace Revitalization Task Force: In the last session of the 109th Congress,
H.R. 758 was passed and signed by the President. This new legislation, which originated in
the House Committee on Commerce, Science and Transportation, establishes a new Federal
Interagency Aerospace Revitalization Task Force intended to develop a strategy for the federal
government for aerospace workforce development. The legislation appoints the Assistant
Secretary of Labor for Employment and Training as the Chairperson of the Task Force. This is
further evidence that Congress has identified the critical role workforce development plays,
and therefore the Department of Labor, in ensuring that one of the nation’s most important
STEM related industries has a stable, high-skilled job pipeline necessary to compete globally
in this highly competitive industry.

InDemand Magazine: InDemand Magazine is a quarterly publication that the Employment
& Training Administration produces to connect today’s students with the careers of tomor-
row. It is available on CareerVoyages.gov and each issue explores careers in a different high
growth industry. It provides students, as well as guidance counselors, parents and teachers,
with interesting and relevant information and tips about career opportunities; education and
the skills needed for various jobs; and how to help students build successful futures. There are
opportunities for young people in fields ranging from art to math, from sports to science, and
from design occupations to the trades.

These and other Departmental efforts—including youth employment funding under WIA, WIA
adult worker programs, the longstanding registered apprenticeship system, and faith and com-
munity-based organization programs funded by ETA—give the Department an opportunity to
address serious gaps in the nation’s STEM workforce pipeline strategy and to augment and help
integrate investments available through other federal and other public and private sources.



A Call to Action: Toward a Pro-Active Response to the STEM Challenge

The Department has embraced the beginnings of an action agenda that, in collaboration with
other stakeholders and investors, should help to: expand the pool of potential STEM workers;
strengthen the gateway for non-traditional populations into STEM careers; ease the transition for
dislocated or transitioning workers into STEM fields; and integrate national, state, regional, and
local efforts into a more powerful set of partnerships and coordinated strategies.

Some specific contributions that the Department can—and does—make to this agenda include the
following:

Building the Gateway to STEM Careers: Labor Department programs can promote alternative
learning models in STEM education; support the development of career awareness materi-
als highlighting employment in high growth, high demand STEM industries; establish a
framework for defining competencies and skills essential for 21st century STEM workers; and
explore the use of technology-based learning for STEM competencies.

Enhancing the Capacity of Talent Development Institutions: Labor Department investments can
support community college efforts to train workers for STEM occupations; develop compe-
tency-based apprenticeship and internship models in STEM fields; promote the professional
development of teachers, recognizing education as a high growth industry; and strengthen the
public workforce system’s capacity to support employer commitment to developing a skilled
STEM workforce.

Catalyzing and Supporting Innovation, Entrepreneurship, and Growth: The Department’s activi-
ties can accelerate the development and success of emerging and leading growth companies
through access to resources, expertise, and private sector networks; invest in entrepreneurship
and intrapreneurship talent development strategies; and assist entrepreneurs in finding and
strengthening the skills of their workforce as their firms grow.

These kinds of investment priorities can provide important leadership and address gaps and
opportunities that currently constrain the nation’s ability to generate sufficient qualified and
prepared workers for the STEM fields—from the most skilled research and technical scholars to
the production, service, and technician-level employees who are so critical to industry health and
growth. These investments will have even greater impact if they can be linked effectively with the
investments of other stakeholders, starting with other federal agencies (particularly the Depart-
ment of Education, NIH, and NSF) and extending to industry, foundations, and state govern-
ments across the nation.

The time is now for coordinated efforts to seed innovative new ideas, incubate the most prom-
ising of these initiatives, and scale demonstrably successful programs to strengthen the STEM
pipeline. The Department of Labor’s Employment and Training Administration is committed to
partnering with others in the public, private, and not-for-profit sectors to achieve this critically
important goal. The future well-being, security, and prosperity of the nation depend upon our
collective success.
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PRE-K - 12 EDUCATION
Policy Declaration

Introduction

To keep America competitive and strong, the business community must be actively engaged
on issues related to our nation’s educational system as a means to ensure an educated
citizenry of self-sufficient, lifelong learners who have the skills needed to thrive in the global
workplace, today and in the future. The coordination of community resources, school
support systems, family engagement programs, and classroom teachers’ efforts can diminish
the barriers to learning. Employer engagement must be significant and have the ability to
address some of the greatest challenges facing education in this country. These challenges
include the lack of preparation of early learners who enter school for the first time, the
significant learning and education gaps among groups of students, as well as the
unacceptable number of students who never complete a secondary education or have the
skills necessary to enter the world of work or continue on with higher education.

I. Building the Foundation - Early Childhood and Pre-K
Studies by the Federal Reserve Bank of Minnesota reveal that the capacity for
developmental skills begins in the first five years of life. This is the beginning point for a
person’s creativity, communication, team working, problem solving, and critical thinking
skills. These studies reflect that there is a great need for children to enter kindergarten
prepared to learn. Unfortunately, too few young children today are in fact prepared with
these tools. The U.S. Chamber of Commerce believes that to begin to address this issue
of maximizing educational effectiveness, while remaining fiscally responsible, there must
be far greater coordination among the existing patchwork of federal, state, local, and
private eatly childhood programs. Through these efforts, states and localities should
strive to provide access to high quality programs for all children. These programs should
include a strong family engagement component to facilitate early literacy development;
should focus on academic preparation; and be held accountable for their performance.
Research shows that lasting benefits of Pre-K programs only persist when staff is
professionally prepared and high quality standards are maintained.

I1. Identifying Elements of a Successful K-12 System
The toughest, most important competitive race in the 21st Century worldwide economy
will be the global race for talent and workers. For the American Dream to thrive, it will
require economic prosperity and opportunity for every American—and that requires a
quality, rigorous, well-rounded education that prepares our youth for the challenges of
today and tomorrow. To ensure every child receives a quality education, the Chamber
believes there needs to be a focus on human talent, effective systems, innovation, and
measurement.

A. Human Talent
States and districts must ensure that teachers are effective. Study after study has
shown that teacher quality has the biggest impact on student achievement of all
school-related factors. Not only does the research show that effective teachers
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do the most to help students learn, it also shows the negative impact of
inexperienced and out-of-subject teachers on student performance. With 40% of
teachers and principals approaching eligibility for retirement, efforts to raise the
bar for educators have taken on added urgency. Dramatic increases in student
learning will require better teacher preparation programs, well-designed
professional development opportunities, good working conditions, and the
creation of nontraditional teaching paths. The business community believes that
starting pay for teachers must be improved while avoiding lock-step salary
increases. Providing career advancement opportunities and financial rewards are
proven methods of motivating employees in every profession, and the same is
true of teaching.

States and districts must:

= Align preparation, recruitment, induction, retention, and professional
development with the knowledge and skills needed to improve student
performance.

® Evaluate schools of education and other organizations that train
educators by measuring the impact of their graduates on students’
academic achievement.

® Reform pay and performance structures to improve starting salaries;
reward teachers whose performance contributes to substantial growth in
student achievement; attract and retain effective instructors in subjects
experiencing teacher shortages, notably math and science; draw effective
educators to high-need schools; and fairly and efficiently remove
ineffective educators.

Successtul businesses use well-documented management and leadership practices
that result in lean, accountable, flexible, high-achieving organizations. Yet these
practices are often absent in school management. States and districts are not held
accountable for their academic outcomes relative to their expenditures. Nor are
principals consistently given the authority to make the decisions for which they
are held accountable, from allocating school budgets to hiring new teachers.

States and districts must:

® Hold state education officials and district superintendents
accountable for their spending relative to the academic outcomes of
students in their districts.

= Increase the authority principals have over budgets and personnel
decisions.

= Insist that education leaders implement policies that create greater
transparency surrounding spending, staffing, student achievement,
and other aspects of school management.
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B. Effective Systems
The Chamber believes the existing accountability framework reflected under the
Elementary and Secondary Education Act must be strengthened. Specifically,
States must have standards and assessments in place to measure student
achievement in core academic subjects for all students, and sanctions and
rewards for schools based upon their performance towards moving all students
toward proficiency.

1. Standards and Rigor
While all States currently have education standards in place at the
elementary and secondary levels, too often these standards lack the rigor
necessaty to ensure that students meeting the standards throughout their
school career will have the skills necessary to succeed in postsecondary
education or the workplace.

Throughout the States, there should be clear and measurable standards
for core academic subjects that are set by the state with input from the
business community and institutions of higher education and which
reflect what it means to be ready for a postsecondary education and the
workplace. These standards and assessments should be benchmarked to
the best in the world.

2. Curriculum

To achieve the U.S. Chamber’s goal to maintain a competitive business
environment in America and to ensure that future generations are fully
prepared to compete on a global playing field, students should graduate
from high school with a strong grounding in reading and mathematics,
advanced problem-solving skills and critical thinking capacities needed to
succeed in both postsecondary education and the workplace. An effective
academically demanding curriculum should include:
= Expanded learning time.
= Expanding Advanced Placement and International Baccalaureate
programs.
® Focusing on science and math education through state and
federal funding, improved teacher training and development in
these fields and strengthening standards and accountability
measures.
® Ensuring that business people cooperate with schools, boards of
education, and institutions of higher education to assist them in
developing more relevant career and technical education
programs.
® Encouraging the use of rigorous, relevant, contextualized, and
problem-based learning opportunities.
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= Literacy across the curriculum as well as differentiated instruction
for struggling older readers in order to accelerate adolescent
literacy development and get middle and high school students on
track for achievement and academic success.

= Utlizing distance education in such situations as when States and
school districts are confronted with issues of reaching students in
remote areas; reducing costs of new facilities; and enabling highly
qualified educators to “virtually” teach in schools where there are
shortages of such teachers.

3. Alignment
For students to graduate high schools with the skills and knowledge
needed to succeed in postsecondary education and the workplace, there
must be alignhment among the state standards, curriculum, instruction,
professional development, and assessments. In addition, the K-12 system
must align its standards with the credit-bearing course requirements of
colleges and universities as well as the employer’s skill and knowledge
demands to succeed in the workplace.

4. Assessments
While ensuring that States have rigorous standards is important, it is
equally important that States accurately measure student achievement in
meeting these standards through valid and reliable assessments. These
assessments should be provided on an annual basis and be required of all
students attending public schools within the State in order to identify
students making progress toward proficiency. To help assure consistent
and appropriate levels of rigor, States should produce annual benchmark
reports that compare state standards and assessment systems to national
benchmarks, like the National Assessment of Educational Progress
(NAEP), and to other national and international benchmarks.

5. Rewards and Sanctions

The results of assessments must be used to identify schools that are
successfully raising the achievement level of their students. In addition,
assessments results must be used to identify those schools in need of
improvement. These schools must create and implement real and
accountable plans on how they will improve academic achievement. If
the plans do not lead to school improvement, these schools must be
subject to corrective action.

C. Innovation
The economic environment of the 21st century is rapidly changing. New
technologies emerge constantly, bringing with them the demand for new skills,
and our education system needs to keep up with the rapid pace of change. The
nation needs to experiment more with new approaches to help schools and
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students dramatically improve academic performance. Innovation is especially
needed when it comes to tackling seemingly intractable problems like the high
school dropout crisis, which requires immediate and intensive intervention in the
most heavily affected communities. And our openness to new approaches must
include efforts to keep students engaged and improve their achievement by
expanding learning time.

Education policymakers must:

* Embrace a choice of educational options that will provide greater
flexibility to parents and encourage schools to be more responsive to
community needs and accountable for academic achievement.

*  Implement innovative education models such as contracting with
independent organizations to manage and operate schools, eatly
enrollment in college-level courses for credit, youth apprenticeships,
charter schools, small learning communities, and online learning. So long
as these new institutions and programs are held accountable for academic
results, giving them maximum flexibility to try new ideas would most
likely yield groundbreaking approaches that, when successful, could be
replicated elsewhere.

= Research and develop promising instructional practices and school
models aimed at students who are not on track to graduate. A prime
target for reform: the large number of high school “dropout factories”
across the country that regularly post graduation rates below 50%.

= Encourage schools to expand learning time. Extra learning time provides
an opportunity to reinforce the relevance of the subjects students are
studying and to keep them engaged and in school. It does not necessarily
mean more classroom time, however. Expanded learning time could take
forms such as tutoring, differentiated instruction, after-school programs,
and experiential learning offered by accountable and highly-effective
public and private providers. These enrichment opportunities can be
especially important for disadvantaged students.

D. Measuring Success
State and local policymakers must improve data collection and quality
dramatically—then use that data to make better educational decisions. In some
cases, crucial data are simply unavailable. No state, for example, can provide
systematic figures on how many teachers are receiving performance-based
rewards—or how many have been terminated for poor performance. In other
cases, data are not used in a timely and effective manner. Too often, teachers do
not receive the results of student assessments until it is too late to identify
student needs and to create and implement individualized improvement plans.
Finally, data are not always treliable and consistent. This data is also critical for
parents, the public as well as the business community—as a means to hold our
education system accountable.
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States must:

Conclusion

Develop statewide data systems that offer timely and accurate collection,
analysis, and use of high-quality longitudinal data to track student
achievement and teacher effectiveness. These data systems should
include unique and privacy-protected student identifiers to track
individual students or teachers across classrooms and schools.

Adopt the common definition of graduation rate agreed to by the
nation’s governors.

Provide funding to districts to train teachers on the use of data to
differentiate instruction for students who are not yet proficient and for
those who are more advanced.

Collect, process, and return data to educators and administrators in time
for them to use it to benefit their students, schools, and parents.

The Chamber is committed to the success and well-being of every child in America. We
believe that our policy proposals will contribute to building an education system deserving of
our nation’s democratic heritage and capable of enhancing its economic competitiveness.
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Abstract

This paper describes the design principles, instructional practices, and specific curricula of Direct
Instruction--one example of focused, systematic, explicit instruction. Ata time when public
schools are increasingly held accountable for students' achievement and for closing and
preventing the achievement gap between minority/disadvantaged and white/advantaged students,
Direct Instruction provides highly effective programs whose implementation fosters beneficial
change in students' engagement and achievement, in teachers’ skill at instruction and gvaluation,
and in the social organization of schools (e.g., strong shared mission and teacher teaming).
Information in this paper will assist high school teachers and administrators to: (1) integrate
Direct Instruction programs (e.g., in math, science, history, reading, and writing) in high school
curricula; (2) use features of Direct Instruction (if not commercial programs) in virtually any
high school classes to ensure strong student involvement and content mastery; and (3) make
important contributions to district-wide school reform that involves the introduction of Direct
Instruction beginning in early elementary grades and continuing through high school.

1. Introducticn

For several decades the field of education has been strongly influenced by an orientation called
constructivism--which includes so-called progressive, child-centered, holistic, and
developmentally appropriate philosophies and practices. Constructivist principles inform the
curricular and licensure standards promulgated by orgamzations such as the National Council for
Teachers of English, the National Council for Teachers of Mathematics, and the National
Council for the Accreditation of Teacher Education. In addition, constructivist principles
engender and legitimize curricula in reading (€.g., whole language; Goodman, 1986), math
(Davis, Maher, & Noddings, 1990), science (Brookes & Brookes, 1996), early childhood
education (DeVries & Zan, 1994), and schools of education. However, public schools are
increasingly criticized because: (1) a large percentage of students (from elementary schools
through high schools) are not proficient in reading, writing, and math; and (2) there are
unacceptable discrepancies in achievement between white/affluent students and
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minority/disadvantaged students, In addition, schools of education are cited for failing to
produce teachers skilled at effective instruction in literacy and math (Ingersoll, 1999; National
Center for Educational Statistics, 1999).

The critique of public schools and schools of education has led scholars, state legislatures, and
consumer groups to examine constructivism itself. Examples of the critique of constructivism
can be found in Bianchini, 1997; Chall, 2000; Grossen, 1998; Hirsch, 1996; Johnson and
Immerwalr, 1994; Nola, 1997; Ravitch, 2000; Stone, 1996; Suchting, 1992; Zevenbergen, 1996;
and Zolkower, 1995). The major criticisms of constructivism include the following.

1. The design principles underlying constructivist "inquiry" curricula and "developmentally
appropriate” "best practices" are at odds with the large body of experimental research on leamning
(Anderson, Reder, & Simon, 1998; Brophy & Good, 1986; Catania, 1998; Rosenshine, 1986;
Rosenshine & Stevens, 1986). '

2. Constructivist "inquiry" instruction relies heavily on students "discovering" concepts, rules,
and cognitive strategies in the absence of carefully tested sequences of instructional units and
explicit instruction from teachers; with minimal teacher correction of errors; and without an
emphasis on distributed (planned) practice to the point of mastery--to ensure fluency, retention,
and independence. Therefore, constructivist "best practices" fail to foster in students strong and
broad sets of competencies; favor affluent children entering school well-prepared by literate
parents; and (ironically) instead of yielding equality and social justice, exacerbate the unequal
distribution of knowledge and life-chances (Delpit, 1988).

3. Constructivist beliefs--that all truth is relative, that knowledge cannot be transmitted, and that
students should guide their own education (beliefs whose validation rests on little more than
repetition)--lead to social and individual anomie; i.e., the absence of individual and shared
standards for reasoning, interpreting, and evaluating (Nola, 1997).

4. Weal skills acquired in early grades result in "cumulative dysfluency" (Binder, 1996).
Students not taught to communicate, read, and reason skillfully in elementary school are unable
later to learn other subjects (math, science, history) that depend on skillful communication,
reading, and reasoning. Therefore, these students enter high school many years below grade
level, are a source of discipline problems, and are more likely to drop out of school
(Montgomery & Rossi, 1994).

The critique of contemporary education in general and constructivism/progressivism in
particular--combined with efforts of state legislatures and consumer groups to hold public
schools and schools of education accountable for what students learn and do not learn--appears
to have fostered the increasing adoption (in public schools) of focused, explicit, direct forms of
instruction validated by extensive field tests, and whose aims are high student involvement and
mastery of content. The purpose of this paper is to introduce high school administrators and
teachers to the major features of Direct Instruction. This introduction will help high school
administrators and teachers to:
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1. Tncrease student proficency with a variety of Direct Instruction programs for initial and
remedial instruction in literacy, math, history, and science, and/or by integrating certain features
of Direct Instruction in classrooms even when commercial programs are not used.

2 Participate in district wide school reform that involves integration of Direct Instruction
beginning in early elementary grades--so that students enter high school well prepared.

The paper is divided into the following sections: (1) a definition of the instructivist approach
(which includes Direct Instruction); (2) the mission of instructivist educators; (3) varieties of
instructivist education; (4) a discussion of the implications of Direct Instruction for high school
teachers and administrators; and (5) correction of myths about Direct Instructicn--myths that
decrease students' access to effective education.

II. A Definition of the Instructivist Approach in Education

To educate means to lead forth--to bring a person into a culture of ideas (e.¢., bodies of
knowledge), moral principles, and skills (e.g., reading) so the person may competently
participate in and contribute to the culture--and at the same time develop his or her potentials.
Systematic education (e.g., schooling) requires a curriculum (a sequence of ideas, moral
principles, and skills to teach) and instruction (communication between teachers and students).
This raises two questions. What generates and guides the curriculum and instruction? How does
one determine how well the curriculum and instruction are educating students (and teachers)?
Different approaches are defined by their answers. The instructivist approach draws on two
principles and two concepts to answer these guestions.

Instructivist Principles: Reality and Knowledge

In contrast to advocates of constructivism (Cobb, Wood, & Yackel, 1990; Noddings, 1990; von
Glasersfeld, 1984, 1995), instructivists (Finn & Ravitch, 1996) believe that:

1. There is surely a reality that exists independently of what we may think of it. It is difficult to
prove that this proposition is true. However, it is easy to show that any other proposition (e.g.,
that reality is all an interpretation--all in your head) leads to painful consequences (Peirce, 1877).

2. Our human species has worked for thousands of years to better understand reality, and has
organized knowledge into systems called "mathematics,” "science," "literature,” and "history,"
among others, The historical role of teachers is to help students acquire this knowledge (and
then to generate their own knowledge), in the form of concepts ("knowledge that"), principles or
rules ("knowledge why™), cognitive strategies ("knowledge how™), and physical operations
("knowledge how to"). This is best done by teaching with clear and focused knowledge
objectives in mind; teaching concepts, principles, strategies, and operations explicitly and
systematically; and paying careful and continual attention to students' learning. This brings us to
the concepts that guide the instructivist approach.

Instructivist Concepts: Behavior and Learning
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Instructivist educators are guided by the concepts behavior and learning. Behavior is anything
students do. Generally, behavior that is grist for development in education is behavior that is
observable. However, inner behaviors, such as thoughts and feelings, though not directly
observable except by the individual, are affected by the same environmental events and
arrangements as observable behavior. Therefore, the instructivist approach in education
certainly addresses how students: (1) feel (e.g., pleasure at achievement); (2) think (e.g., wonder,
plan, decide, solve, mentally rehearse); and (3) act (talk, read, write, discuss). The second main
concept is learning. Learning is change in behavior (feeling, thinking, acting) that results from
interaction with the environment. Of course, learning is affected by health, sleep, prior learning,
and maturation. It is also affected by the nature of the environment; e.g., opportunities to interact
with objects and persons.

In light of the concepts behavior and learning, the instructivist approach in education simply
means that an educator (college professor, school principal, classroom teacher, student intern):

1. Draws on the enormous literature on how human beings learn, to design curricula and forms of
communication {instruction) that are congruent with students' competencies, preferences, needs,
and capacities. And

2. Focuses on changes in students' behavior (learning) as a way of keeping track of students'
progress and the adequacy of their education.

II1. The Mission of Instructivist Educators

The mission of instructivist educators is to create environments with students that will foster
students' (and teachers): (1) investment in the educational process; (2) prosocial participation in
the class as a community; (3) conceptual knowledge (e.g., concepts and propositions in reading,
science, social studies, math, and higher-order thinking, or reasoning); (4) practical knowledge
(e.g., cognitive strategies and physical operations for skillful problem solving); and (5) an
increasing ability to direct their own learning. Instructivist educators believe that virtually all
students can succeed, and when they do not succeed, something is wrong with instruction,

...we begin with the obvious fact that the children we work with are perfectly capable of
learning anything that we can teach... We know that the intellectual erippling of children
is caused by faulty instruction--not by faulty children. (Engelmann & Carnine, 1991, p.
376)

From as long ago as the 1950's, instructivist educators have been guided by an ethic of social
justice--i.e., equal access of all individuals and groups to effective education and to the
opportunities for self-development, jobs, and social contributions that depend on effective
education. Instructivist educators were among the first to create programs to improve education
for disadvantaged children and their families (Bereiter & Engelmann, 1966); to prevent or
replace antisocial behavior in children; to humanize large, custodial traimng schools that
warehoused persons with disabilities; and to develop effective treatments for persons with a
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variety of illnesses or conditions, including depression, schizophrenia, anxiety disorders, stroke,
and cancer. This early and more recent work is described in Gardner et al. (1994), Ulimann and
Krasner (1966), and Ulrich, Stachnick, and Mabry (1970).

Because of its distinctive methods of instruction and effectiveness, instructivist education has
been successful where curricula based on other philosophies have failed with challenged
individuals. This has led some educators to assume that mstructivist education is suitable only
for these populations. This unfortunate inference is as illogical as providing supernutritious food
only to the most malnourished. In fact, instructivist education is field tested with all sorts of
populations, including challenged, average and gifted learners, and is highly effective with all
(Gardner et al, 1994). '

Finally, instructivist educators feel a moral imperative to design and participate with students in
effective educational environments.

We function as advocates for the children, with the understanding that if we fail the
children will be seriously pre-empted from doing things with their lives, such as having
career options and achieving some potential values for society. We should respond to
inadequate teaching as we would to problems of physical abuse... We should be
intolerant because we know what can be accomplished if children are taught
appropriately. (Engelmann & Carnine, 1991, p. 376)

IV. Varieties of Instructivist Education
The instructivist approach has three prominent, related, but distinct branches--applied behavior
analysis, Precision Teaching, and Direct Insiruction. When these are combined, the educational
environment gives students the maximum chance of learning all of the curriculum at their own

pace, while fostering creativity, community, and independence (Binder & Watkins, 1990).

Applied Behavior Analvsis

Applied behavior analysis is not one distinct curriculum (Schloss & Smith, 1998). Itisa loosely
coupled set of practices derived from decades of experimental research on how environmental
events and arrangements affect "operant" learning; i.e., learning in more or less voluntary
behavior (Skinner, 1938, 1953). The major contributions of applied behavior analysis include:
(1) methods for discovering functional relationships between features of students' environments
(e.g., difficulty of tasks, pacing of instruction) and students' participation and achievement; (2)
using knowledge of functional relationships to design instruction consistent with students'
individual skills, preferences, and requirements; e.g., for less noise or more frequent feedback;
and (3) methods for evaluating the adequacy of curriculum and instruction by keeping careful
track of each student's (and the whole class's) learning, and revising curriculum and instruction
accordingly.

Precision Teaching
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The second branch of the instructivist approach is Precision Teaching. Precision teaching was
developed by Ogden Lindsey and his associates, who have kept records on over 500,000
precision teaching programs conducted through the years (Binder, Haughton, & Van Eyk, 1990;
Haughton, 1980; Johnson & Layng, 1996; Lindsley, 1993; Potts, Eshleman, & Cooper, 1993).
Lindsley based Precision Teaching on Skinner's discovery that the rate of a behavior (the
number of occurrences per unit of time) is a dimension of the behavior, and not just a measure of
the behavior. This implies that fluent (automatic, effortless, fast, and accurate) behavior differs
fundamentally from behavior that is not fluent. Following are features of Precision Teaching.

1. Teachers identify and teach "tool skills" (component skills or knowledge) needed to learn
complex (composite) skills and knowledge. For example, (a) skill at listening to a teacher,
following her argument and taking notes, combined with (b) fluency with math facts, the concept
of ratio, and simple arithmetic operations, facilitate students' learning algebra. When students
are not fluent with tool skills {e.g., reading and writing), they are unable to learn complex skills
(e.g., comprehending text, solving math problems) in which the tool skills are embedded. In
other words, early dysfluencies are compounded. This "cumulative dysfluency" (Binder, 1996)
yields low expectations of success, disruptive or withdrawn behavior, diagnosis of learning
disability, and/or dropping out (McDermott, 1993; Montgomery & Rossi, 1594). For
instructivist educators, this is a failure of instructional design, not of students.

2. Teachers provide carefully planned, short practice sessions on older and new skills to
strengthen fluency, retention, and independence. These sessions have the spirit of team {e.g.,
basketball) practice.

3. Teachers help students assemble component skills into complex activities; for example, using
elemental knowledge of biology and experimental procedure to conduct projects.

4. Teachers help studenis evaluate progress; e.g., counting and charting math problems solved
per minute per day, or misspelled words caught and corrected. Counting and charting (as
weightlifters count repetitions), enables students to become more independent learners; they
know what to look for and how to improve their skills. It is also a powerful source of self-
motivation to excel and pride in achievement.

Direct Insituction

Direct Instruction is a third branch of the instructivist approach. Direct Instruction grew out of
the work of Siegfried Englemann, Carl Bereiter, and Wes Becker with disadvantaged children
(Becker & Carnine, 1981; Bereiter & Engelmann, 1966). Over the past 30 years, it has been
developed for teaching elementary through secondary language, reading, math, history, higher-
order thinking (reasoning), writing, science, social studies, and legal concepts (Adams &
Engelmann, 1996; Kameenui & Carnine, 1998). The methods and materials have been
rigorously tested in numerous experiments and field trials. This field testing of all curricula
distinguishes Direct Instruction from other curricula and textbooks, which ordinarily receive no
testing before they are adopted by schools and "tested" on children.
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Moreover, Direct Instruction was compared with 12 other models of instruction in the largest
education evaluation ever conducted, called Follow Through, sponsored by the U.S. Department
of Education and conducted by the Stanford Research Institute (Bock, Stebbins, and Proper,
1977; Watkins, 1997). Follow Through ran from 1967 to 1995. In its early years, 75,000
children per year in 120 communities participated. The other models included the Behavior
Analysis Model, the Florida Parent Education Model, and several constructivist/progressivist
models that were languagg-oriented, "student-centered,” and cognitive-developmental--including
the Higlh/Scope cognitive curriculum, the Bank Street College Model, Open Education,
Responsive Education, and the Tucson Early Education Model. Scores on the Metropolitan
Achievement Test, the Coopersmith Self-Esteem Inventory, and the Intellectual Achicvement
Responsibility Scale, showed that Direct Instruction was superior both to controls schools and to
every other model in fostering basic reading and math skills, higher-order cognitive-conceptual
skills, and even self-esteem (Adams & Engelmann, 1996; Becker & Carnine, 1981).

Finally, follow-up studies have been conducted with students taught with Direct Instruction. For
example, Meyer (1984) followed children (predominantly Black or Hispanic) in the Ocean Hill-
Brownsville section of Brooklyn who had been taught reading and math using Direct Instruction
in elementary school. At the end of the 9th grade, these students were still one year ahead of
children who had been in control (nonDirect Instruction) schools in reading, and 7 months ahead
of control children in math, Similar results were found by Gersten, Keating and Becker (1988).
Former Direct Instruction students continued to out-perform children who had received
traditional instruction. In addition, in contrast to comparison groups who had not received Direct
Instruction in earlier years, former Direct Instruction students have higher rates of graduating
high school on time, lower rates of dropping out, and higher rates of applying and being accepted
into college (Darch, Gersten, & Taylor, 1987; Meyer, Gersten, & Guikin, 1983).

The major features of Direct Instruction are as follows (Engelmann & Carnine, 1991; Gersten,
Woodward, & Darch, 1986; Stein, Carnine, & Dixon, 1998).

1. A guiding principle of Direct Instruction is that students can learn what the teacher can teach,
and that if students aren't learning, the teacher isn't teaching. In other words, neither race, family
background, social class, nor other factors are used to explain low achievement. Either the
curriculum is ill-designed (which is unlikely because Direct Instruction curricula are extensively
field tested); or the teacher is not following the curriculum exactly {generally because she has not
received sufficient prior training or is not receiving timely coaching), or the teacher has not
adapted the curriculum (e.g., provided extra practice) based on students' needs revealed by
periodic curriculum-based measures ("mastery tests™).

7. Direct Instruction focuses on cognitive learning--concepts, rules, cognitive sirategies, and
problem solving. Tt is not rote learning.

3. Curriculum development involves three analyses: the analysis of knowledge, the analysis of
teacher-student communication, and the analysis of (student) behavior.

a. The curriculum developer first analyzes a knowledge system (e.g., mathematics, literacy) into
logical classes and relationships.
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b. These are transformed into strand sequences representing the major concepts and skills in the
knowledge system. For example, literacy strands might be increasingly complex units on
decoding, spelling, comprehension, and writing.

c. Each unit of knowledge is transformed into lessons with precise wording of teacher
presentations (instructional communication) and specification of examples (e.g., algebra
problems that require one vs. another solution strategy), so that comumunication is logically
faultless. This enables students readily to induce ("construct") the proper generalizations and
discriminations and correctly use the concepts, propositions, and strategies.

d. The curriculum developer specifies activities (e.g., answers to questions, responses to history
texts) that indicate whether students have learned what the teacher was trying to teach.

In summary, Direct Instruction curricula consist of carefully crafted teacher-student
communications during exercises (e.g., how to derive the slope of a line) ordered into lessons
(e.g., on linear relationships), arranged into skill sequences (e.g., on functions) within levels
(e.g., Algebra I).

4. The aim of instruction on any lesson is mastery. Every student should be able to perform the
skill independently and without mistakes--firm and fluent. Direct Instruction teaches concepts,
rules, strategies, and operations to greater mastery than typically is the case. As Binder points
out:

(E)ducational programs will be more effective in the long run if they produce a more
focused, but truly mastered, repertoire rather than a broad but fragile repertoire. The
latter might be said to characterize the usual educational approach in America, which
introduces but never ensures mastery of a broad range of skills and knowledge. (Binder,
1996, p. 179)

Therefore, Direct Instruction curricula are organized around big ideas (Kameenui & Carnine,
19598).

Big ideas are those concepts, principles, or heuristics that facilitate the most efficient and
broadest acquisition of knowledge. They are the keys that unlock a content area for a
broad range of diverse learners... (S)tudents, from the brightest to the most challenged,
are likely to benefit from thorough knowledge of the most important aspects of a given
content area. (Kameenui & Carnine, 1998: p. 8)

For example, big ideas in a Direct Instruction science curriculum might include "the nature of
science, energy transformations, forces of nature, flow of matter and energy in ecosystems, and
the interdependence of life" (Kameenui & Carnine, 1998, p. 119). These concepts "are essential
in building a level of scientific literacy among all students that is necessary for understanding
and problem-solving within the natural and created world" (Kameenui & Carnine, 1998, pp. 121-
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122). In addition, big ideas provide for the generalization of knowledge to other areas, and
serve as a context of prior knowledge to which students can assimilate new learning.

5. Concepts, rules, and cognitive strategies are not taught in isolation from each other. Instead,
instruction involves strategic integration (Kameenui & Carenine, 1998) within and across
subjects. For example, the concepts density, heat, and pressure overlap in a scieuce curriculum.
Instruction on each coucept is part of a strand leading to a larger concept (e.g., convection cell)
that integrates the strands. As a big idea, convection is illustrated with air circulating in a room,
liquid boiling in a pot, and mantle, ocean, and ocean-land convection (I{ameenui & Carmine,
1998, p. 121). In other words, the aim is to help students acquire knowledge that is rich in detail,
integrated (e.g., synthesizing math, science, writing and reasoning), and generative of new
questions and activities.

6. Brief (5 minute) placement tests are given for most Direct Instruction curricula to ensure that
each student begins at the level and lessons for which he or she is prepared. This means that
students are immediately able to learn very quickly what the teacher is teaching, and therefore
learn more in less time. For example, high school students who have had prior years of
ineffective reading instruction might begin the Corrective Reading curriculum on level A, where
they are taught elemental strategies for decoding words. Other remedial reading students might
be placed on more advanced levels of Corrective Reading, where they would be learning
strategies for analyzing different forms of text.

7. The teacher closely monitors and coaches students' learning during lessons and when students
are working independently or in groups. The point is to make sure students are getting the
concepts, rules, cognitive strategies, and physical routines being taught. This can be done only if
the teacher closely supervises and works with students.

8. Generally, students are taught in small groups of about eight to twelve so that the teacher can
more easily monitor progress and provide individual help. Students in a group are equally
prepared for the beginning lesson and have the same degree of need for teacher guidance. It's
important to emphasize that these temporary skill groups are not tracks. Temporary skill
grouping is in stark contrast to the "invisible tracking" that occurs despite teachers' apparent
commitment to egalitarianism. Invisible tracking is the systematic, differential treatment of
students in the usual "mixed-ability groups,” in which teachers pay more instructional attention
and give more approval to higher performing students, which leads to the self-fulfilling prophesy
of achievement for a few students and underachievement for the many (Grossen, 1996). Direct
Instruction confronts head-on the fact of real differences in students' background preparation and
the right of all students to achieve. It does this by providing instruction tailored to the identified
strengths and needs of the students, as determined by short placement exams. Therefore, all
students have a maximum chance of learning all the material. All can succeed. Moreover, skill
groupings are frequently re-evaluated. The continuous data yielded by Direct Instruction lessons
and mastery tests enable teachers to alter group membership; ¢.g., to move some students to a
faster group.

9. Lessons move at a brisk pace. This sustains attention and results in a high rate of leaming
opportunities--15 per minute is common.
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10. Instruction is organized in a logical-developmental sequence. All the concepts, rules,
strategies, and operations that students need in any lesson have already been taught. In addition,
what students leam in any lesson is used in later lessons. There is no inert knowledge.

11. Lessons are scripted in the sense that the teacher knows exactly what to say to provide
faultless communication, and what to ask that enables students to reveal their understanding
and/or the help they need. Scripts (which teachers in time generally memorize) ensure that
teachers present exercises in the most logical-developmental order and use the exact wording
that most clearly communicates the knowledge task at hand.

12. The strategy the teacher uses to help students get concepts or solve problems (e.g., to
conjugate French verbs) is at first explicit, or conspicuous. For example, the teacher states the
steps and the rules she is using at the same time she demonstrates how to find the first
differential in a calculus class. After another teacher demonstration, students are closer to
solving the problem on their own; they are internalizing the explicitly presented cognitive
strategy. In other words, Direct Instruction teaches students to use higher-order thinking.

13. Lessons are abour. 30-45 minutes long. Each lesson consists of short exercises from different
strands. For example, an early lesson from the Corrective Reading curriculum might have three
minutes (one exercise} on pronouncing new sounds; another three minutes on reading new
sounds; another five minutes on reading words "the slow way"--sounding out; another five
minutes on reading old words "the fast way"--blending; and five minutes of review.

The teacher-directed (verbal) part of a lesson (e.g., on multiplying parentheses in algebra) might
be followed by independent and small group activity (e.g., cooperative groups or students
working in pairs) to give students practice and to generalize skills to new problems. Exercises in
subsequent lessons address many of the same strands but add more concepts or address harder
problems or examples. This organization of strands and lessons in a logical-developmental
sequence holds attention and helps students retain knowledge from one day, week, and month to
the next.

14. The group and each student is always "firm" on one exercise (for example, calculating the
slope of a line with the teacher) before the teacher moves to the next exercise (e.g., students
calculate the slope of the same line independently). This ensures that students master more
complex materials presented later, because they are firm on the concepts and rules needed to
understand the teacher's subsequent communication.

Teachers ate alert to mistakes and teach students immediately to identify and correct them. This
is because uncorrected errors will be learned, which makes it harder and harder for students to
learn new material and requires much time to remedy later. However, helping students to correct
errors does not make students dependent on the teacher. In fact, correction procedures teach
students to observe and improve their own behavior. This builds patience, persistence, and
confidence. "If you try hard, you get it."
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15. Teacher-student communication has a common format from lesson to lesson. Therefore,
students need to attend only 1o the content of the communication, and do not have to figure out
how the teacher is communicating. The general format is Model-Lead-Test-Delayed test:

a. Model: For example, in an algebra class the teacher says, "I'll show you how to use the FOIL
strategy to multiply (x + y){a - b). First, [ multiply x and a, to get ax. QOutside, I multiply x and
-b to get -bx. Inside, I multiply a and y to get ay..."

b. Lead: This step is guided practice; teacher and students work the same problem together. For
example, the teacher says, "Okay, let's use the FOIL strategy together. Get ready. First we..."
This step is repeated once more if needed until all students are firm.

c. Test: Students now do the exercise on their own. "Your turn to use FOIL. Get ready..."
Once students are firm with the first problem, the teacher adds a second and third, gradually
fading out the model and the lead steps as students become more skillful.

d. Delayed test: The teacher provides many opportunities later in the lesson and in subsequent
lessons to give extra practice and to assess mastery. If she discovers errors of definitions, rules,
or strategies, these are, again, corrected immediately. Repeated errors of the same kind suggest
that students were not prepared for the new material and/or that instruction must be adapted to
meet individual or group needs (e.g., certain steps of a strategy may have to be taught in
smaller steps).

Following is a portion of a script from lesson 43, level C of the remedial reading curriculum
Corrective Reading (described in the next section). The exercise is on relevant vs. irrelevant
evidence, which is part of the strand on deductive reasoning, which is part of the large objective
of teaching students to analyze and evaluate arguments in a variety of materials. Students’
answers are in italics. Note that: (1) this exercise builds on many earlier exercises (e.g., students
have already learned about premisses and conclusions); (2) the evidence-testing strategy is taught
explicitly (the students do not have to try to "construct” how to do it; they are taught how to do
it); (3) the teacher first models the strategy; (4) the teacher "tests” whether she has in fact taught
the rules and strategy; and (5) the teacher provides sufficient practice until students are firm--can
do the strategy independentty and without errors. The teacher says,

When we draw a conclusion from a rule, we start with the rule. Then we add some other
evidence. Here's a rule. The more you exercise, the healthier you are. Here's some additional
evidence. Sharon exercises more than she did a year ago. What's the conclusion? Say it.

Sharon is healthier,

Sometimes, we can't draw a conclusion from a rule. This happens when the addirional evidence
is irrelevant. Here's a rule: The more you exercise, the healthier you are. Here's the additional
evidence: Olivia takes a lot of vitamins. What's the conclusion? There is none. We can't draw
a conclusion because the additional evidence is irrelevant to the rule.
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Here's another rule: The more you drive, the more you pollute the air. Tell if each piece of
evidence is relevant or irrelevant to the rule. Remember, if it is irrelevant, we can't draw a
conclusion. Here are the pieces of evidence:

1. This year's cars are more expensive than last year's. Is this evidence relevant or irrelevant?
What's the answer?

Irrelevant,
So what's the conclusion? Say it.
There is none.

2, Carla uses the family car twice as much as Amanda does,
Is this evidence relevant or irrelevant? What's the answer?

Relevant.
So, what's the conclusion? Say it.
Carla pollutes the air more.

3. Now that Frieda has a bike, she doesn't drive as much as she used to.
Is this evidence relevant or irrelevant? What's the answer?

Relevant.
So, what's the conclusion? Say it.
Frieda doesn't pollute the air as much.

4. Many English words have roots that are thousands of years old.
Is this evidence relevant or irrelevant? What's the answer?

Irrelevant.
So, what's the conclusion? Say it.
There is none.

This exercise (and others) prepares students for later lessons in which students learn to analyze
the logical adequacy of complex arguments.

16. The general format of the highly focused portion of lessons is model-lead-test-delayed test.
However, there are specific formats for teaching each form of knowledge; i.e., concepts, rules,
cognitive strategies, and physical operations (routines).
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a. Concepts (e.g., granite, in an earth science course) are taught by providing students with a
definition, which students learn via model- lead-test-delayed test. "Granite is an igneous rock
consisting of quartz, feldspar, and mica....Say that definition with me....Greal! Your turn to say
the definition of granite..."

Then the teacher carefully juxtaposes examples and nonexamples of granite, and labels each
one, reminding students of the definition.

Finally, the teacher helps students to apply the definition by presenting examples and
nonexamples of a concept; asking students to label each item; and then asking students to state
their reason. "Is this granite?... How do you know?" It is essential that the teacher juxtapose
some examples that appear very different, but stiil share the defining features of the concept
(e.g., red vs. gray granite), so that students learn to see "sameness” (quartz, mica, and feldspar).
In addition, the teacher juxtaposes examples that appear to be the same, but have features that
require categorizing differently, so that students learn "difference.”

b. Propositions, or rules. are taught be telling students the rule ("When pressure increases,
temperature increases."); teaching students to say the rule; and then teaching students to apply
the rule to examples. "So, if pressure is 150 pounds per square inch, and temperature 15 120
degrees, and pressure is increased to 190 pounds per square inch, what will happen to
temperature?...Jt will increase...How do you know? (Students give the rule.)

c. Cognitive stratemies and physical operations are taught by having students enact the steps ina
sequence (e.g., calculating the first derivative) at the same time the teacher states the rules that
govern actions in the steps. If a task is short enough, the whole routine would be taught at one
time. If the task is lengthy, the teacher might teach the central step first, and then add the
remaining steps.

17. Teachers provide timely and genuine praise for new leamning, for reading and solving
problems without errors, and for persistence. Following are examples from Becker, Engelmann,
and Thomas (1971).

a. (To the group, while a student is trying) "Gill is working hard. Just watch. He's going to
figure it out. If you work hard, you'll get it."

b. (To the group, while a student is trying) "Betty will learn this. Ttis tough, but she's a smart
person.” (Later, as Betty continues working) "She's working hard. She's going to show you."

¢. (To the group, when the student has gotten it) "What did I tell you? She kept working hard
and she got it. She knows that if you work hard you'll get it."

18. Gradually, the teacher moves from a teacher-guided to a more student-guided format. This is
called mediated scaffolding (Kameenui & Carnine, 1998). The move from more to less
scaffolding is accomplished by first ensuring student mastery of the knowledge tasks at hand;
teaching students problem-solving strategies; fading assistance; and introducing more complex
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contexts (which helps students distinguish between essential and inessential details) (Becker &
Carnine, 1981). In other words, Direct Instruction fosters independence and retention.

19. Short proficiency (mastery) tests are used periodically (e.g., about every ten lessons) to
ensure that all students have mastered the material and to determine which concepts, rules, or
cognitive strategies require additional instruction. This helps to sustain the quality of teachers’
instruction and students' education; it prevents the drift towards mediocrity or failure.

20. A school that uses Direct Instruction does not use it all day. Rather, Direct Instruction would
most likely be for 30-45 minutes at the beginning of some class periods, to review previous
concepts and to give instruction that builds on previous learning. The rest of a class period
would be individual or small group work to practice, generalize, or adapt what was learmed. For
example, a class period might begin with Direct Instruction on atmospheric convection. This
might be followed by students searching the internet for websites with data on weather patterns
illustrating convection, This might be followed by students' writing papers (stretched over a
week or s0) that describe their computer search. In writing papers, students use big ideas and
strategies learned in earlier classes on spelling, reasoning, and writing (strategic integration).
The essential thing is that students get the main concepts, principles, strategies, and operations
before they are asked to use them in complex tasks.

In summary, Direct Instruction has nothing to do with training meaningless bits of behavior or
training students to be compliant, Indeed, the conversational format of Direct Instruction
approximates a Socratic dialogue with students learning both the subject matter and the rules of
the dialogue (reasoning). It is a sophisticated way of: (1) determining what students need to
succeed with meaningful material; (2) arranging the leaming environment so students recetve
what they need; and (3) helping teachers and students keep track of progress and difficulties so
curriculum and instruction can be improved (accountability). Section V shows suggests some of
the implications of Direct Instruction for high school teachers, supervisors, and administrators.

V. Some Implications of Direct Instruction for High Schools

There are three major implications of Direct Instruction for high schoel teachers, supervisors,
and administrators. These are: (1) using Direct Instruction curricula either for initial instruction
or remedial instruction in various subjects; (2) using the main features of Direct Instruction to
organize and improve classroom instruction even if commerical Direct Instruction curricula are
not used; and (3) knowing enough about Direct Instruction to initiate (if needed) and to play a
guiding role in district-wide school reform that involves the implementation of Direct Instruction
(or other focused) curricula.

High School Level Direct Instruction Curricula

A number of extensively field tested and highly effective Direct Instruction curricula are
available for initial teaching and remedial teaching in high school content areas.

Initial Teaching Curricula. Following are Direct Instruction curricula for teaching students
who do not require remediation or who are not in an at-risk status.
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1. Understanding U.S. History I and IL (Carnine, et al., 1994). This field tested program teaches
students a general strategy for analyzing historical events, processes, and periods--Problem-
Solution-Effect. The strategy is then applied to U.S. history using original materials. The
program contains concept maps and interspersed questions (to foster higher-order thinking) and a
variety of writing projects.

2. Expressive Writing (Engelmann & Silbert, 1983). This curriculum teaches the elements of
composing and writing (punctuation, sentence and paragraph construction, quotations, editing),
and for writing and editing in different formats.

3. Basic Writing Skills (Gleason & Stuits, 1983). This curriculum addresses elemental rules for
composing sentences and paragraphs, and more advanced strategies for writing papers.

4. A Mathematics Series, on videodisc, for teaching geometry, equations, roots, exponents,
graphs, and statistics (BFA Education Media, 1991)

5. Understanding Chemistry and Energy (BFA Educational Media, 1991). This videodisc
program focuses on atomic and molecular structure, energy forms, organic compounds, energy
activiation and catalysis.

6. Earth Science (BFA Education Associates, 1991). This videodisc program explores phases of
matter, density and mass, and geologic processes.

7. Advanced Skills for School Success (Archer, 1992). This program teaches students to plan
objectives, budget time, evaluate progress, and solve problems.

Remedial Teaching Curricula. Several Direct Instruction curricula are useful for students
entering high school unprepared for the difficult work or who later reveal learning difficulties in
a particular area. These remedial curricula are as follows.

1. Corrective Reading. The Corrective Reading program (Engelmann et al., 1998) is for students
who have not learned to read proficiently and do not learn well on their own. This fast-paced
program allows students to work in a comprehension strand, a decoding strand, or both. Each of
these strands has four levels—A, B1, B2, and C. The Decoding strand progresses from teaching
letter sounds and blending skills to reading expository passages characteristic of textbook
material. The Comprehension strand helps develop reasoning strategies used by successful
readers; e.g., applying prior knowledge, making inferences, and analyzing evidence. Both
strands include teacher presentation books, teacher guides, student books, and workbooks.
Ongoing assessment is built into the program to provide immediate feedback. Corrective
Reading is also an excellent program for students with learning disabilities.

2. Corrective Spelling Through Morphographs (Dixon & Engelmann, 1979). This program
teaches a variety of morphographs (e.g., prefixes, suffixes, and word bases) and rules for
combining them into general strategies for students to use with thousands of words--familiar and
unfamiliar.
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3. Corrective Mathematics (Engelmann & Steely, 1997). This curriculum contains placement
tests that identify students' needs precisely, and then materials for instruction on basic operations,
fractions, decimals, percents, and equations.

4. Rewards: Reading Excellence, Word Attack, and Rate Development Strategies (Archer,
Gleason, & Vachon, 2000). This program teaches multi-syllabic decoding strategies and
vocabulary to mastery in a short time (20 lessons). It also contains correlated literature in history
and science to foster fluency and generalization. It is an excellent program for use in classs, after
school, or in summer programs.

Using Some of the Main Features of Direct Instruction to Organize and Improve Classropom
Instruction

When schools do not use commercial Direct Instruction programs, teachers can still increase
student

involvement and achievement by employing some of the main features of Direct Instruction.
These features include the followmg.

1. The curriculum for a course is logically coherent and explicit. It is important for teachers
to examine their state standard course of study, textbooks, their own subject matter knowledge,
and resource materials, and then to create a concept/proposition map that depicts logical and
sequential relationships among the knowledge units to be covered. These maps (provided to
students and demonstrably followed by the class) are a visual support during instruction {(e.g.,
showing how the study of cell division is logically part of the study of life cycles); a framework
for assessment (e.g., whether the class has mastered the entire knowledge system on the map);
and a source of motivation to learn the later units (Vitale & Romance, 1999).

2. Daily lessons are a sequence of shori, gquick-paced exercises; e.g., (a) review of ilems from
previous days to ensure students are firm before adding new examples; (b) work on new material
from an earlier curriculum strand (e.g., vocabulary regarding historical events); (c) work on new
material from another earlier curriculum strand (e.g., further examination of documents from an
historical period); (d) independent, peer, or cooperative activities to practice vocabulary, solve
problems, or write papers; () review of the day's lesson. In other words, a teacher rarely lectures
(with students in a passive role). Instead, new material is virtually always worked on in a highly
interactive format.

3. Teacher and students have clear and explictly stated knowledge objectives for every
exercise. "Now I'll show you how to find the missing premiss in a syllogism." "Our goal is five
or less errors reading this story passage" (review). Objectives are defined by what students will
be able to do.

4. Teacher wording is unambiguous and focuses precisely on the point to be made. New
words, concepts, and rules are taught before students need to know them understand the teacher's

commmunication.

3. The maost general and generalizable problem solving strategies are taught.
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6. The teacher's models or demonstrations make explicit the definitions, rufes, and strategies
he or she is using. Students' knowledge of these is "tested," practiced, and firmed by the teacher,
who frequently follows students' answers with the question, "How do you know?" If students
have not gotten the rule or definition, the teacher uses the common error correct format: model-
test-retest. The example, below, is from lesson 53 of Corrective Reading Level C. Student
responses are in italics. The teacher says,

Here's an argument. Senator Flopp was convicted on criminal charges both before and after he
was in the Senate. There can be no question about the character of people in the Senate.
The argument concludes something about all the people in the Senate. What is that conclusion?

They're all criminals.

The conclusion is based on information about part of the people in the Senate. Which part is
that?

Senator Flopp.
Say the rule the argument breaks. (Taught in an earlier lesson)
I (can't remember, forgot, don't know).

(Error correction) The rule is, just because you know about a part doesn't mean you know about
the whole thing. (Model)

Say the rule the argument breaks. Say it. (Test)
Just because you know about a part doesn't mean you know about the whole thing,

Excellent. The conclusion was that all senators are criminals.
Say the rule the argument breaks.” (Re-test)

Just because you know about a part doesn't mean you know about the whole thing.
Great job saying that rule!

7. Examples are selected and juxtaposed to reveal sameness ("These look different, but they are
all examples of democracy."”) and difference ("These problems look the same, but they require
different strategies."). The teacher makes sure that students identify the essential features that
make sameness and difference.

8. Student are firm on an exercise before going on to next exercises. Firmness is checked by
questions and problems addressed to the whole group and to individuals. These "tests" enable
teachers to determine whether the class is moving too quickly or to slowly, whether re-teaching
is needed, and whether certain students need extra and/or more individualized assistance.
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9. As said, every error is corrected immediately--generally with the model-test-retest format.
The teacher might back up a few steps in strategy instruction or back up a few words (e.g., in,
translating word lists), and then repeat the sequence (including the previous error spot) to ensure
that students are firm. Chronic errors suggest the need for re-teaching.

10. Initial instruction (e.g., exercises spread over several lessons until students are firm on a
cognitive strategy for finding the slope of a straight line) is highly structured and teacher
directed, and generally uses the model-lead-test-delayed test format. Later ("expanded")
instruction, as students master a knowledge umit, s less structured and more student directed;
e.g., projects to foster generalization and synthesis from different curricular strands. Note: at
this point Direct instruction "expansion” activities resemble constructivist "inquiry" methods.
The difference is that Direct Instruction first ensures that students are firm on background
knowledge needed to inquire effectively.

Direct Instruction and District-wide School Reform

Using Direct Instruction programs and/or teaching methods will increase the effectiveness of
high school instruction--and therefore student engagement and achievement. However, it will
not affect the rate at which ill-prepared students enter high school. For this, there must be
district-wide curriculum reform beginning m kindergarten--or even pre-kindergarten, to prepare
children from disadvantaged homes (Hart & Risley, 1994). The following information and
suggestions are offered so that high school administrators and teachers can initiate and/or
participate effectively in district-wide reform involving the integration of Direct Instruction or
other forms of focused instruction.

The Benefits of District-wide Reform Plans. In contrast to piece-meal changes in curriculum
and instruction, district-wide planning can: (1) provide for the coherent and cumulative
development of students' knowledge from grade to grade; (2) ease students' transition from
elementary, to middle, to high school; (3) assist in planning and coordinating student assessnment
and teacher training; (4) facilitate communication across grade levels; (5) help to align a district's
curriculum with a state's standard course of study; and (6) increase the likelihood that students
will pass "gateway" examinations required for entry to the next grade levels or for graduation.

Common Mission. A shared mission is likely to facilitate the development and
implementation of district-wide reform plans. An example of a district's mission might be as
follows.

1. To raise the achievement of all children.

2. Especially to raise the achievement of minority and economically disadvantaged children.

3. To intervene early and proactively with powerful curricula in language and school skills for
children in pre-k and grade 1 at risk of failure academically and behaviorally.

4. To increase teachers' skills in instruction, evaluation, collaboration, and school reform.
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It is hard to imagine that there would be much disagreement in a district over these aims.

Direct Instruction Programs in Elementary Grades. Four powertful Direct Instruction
programs that can be integrated with other programs n elementary school are Language for
Learning, Reading Mastery, Connecting Math Concepts, and Corrective Reading. All have been
extensively field tested and revised, and are published by SRA/Mc-Graw Hill.

1. Language for Learning is for grades pre-k-2. This curriculum teaches concepts, language
rules, forms of communication, and classroom skills needed for oral and written expression, and
participation in school activities. It can be used as part of a regular pre-school or kindergarten
curriculum; to give a head start to children developmentally delayed or at-risk; or for children in
first or second grade who have not yet acquired essential langnage and social skills.

2. Reading Mastery is a complete program, integrating decoding and comprehensiot, for
students in grades k or 1-6. Complex skills are taught in sequences of sub-skills learned to 100%
mastery. Lessons (taught in small groups) involve brisk pace, a high rate of student
opportunities to respond, group and individual turns, and immediate error correction to prevent
students developing gaps in knowledge. Student books contain fiction (classical and modern),
history, poetry, geography, meterology, and oceanography. Generally, students complete six
years of reading instruction in five years.

3. Connecting Math Concepls is a six-level program (generally grades 1-6) organized around big
ideas, that covers basic math concepts, rules, and operations; fractions, ratios, and proportions;
probability; coordinate systems and functions; and data analysis.

4. Corrective Reading (described in an earlier section) is an effective and relatively inexpensive
remedial reading program that can be used beginning in grade 3 to ensure than children at least
one grade behind in reading will be proficient before entering middle school.

Some Guidelines for Reform. School reform can be threatening. Teachers and principals may
feel coerced to use new methods, concerned that they will lose their jobs, and overly stressed by
the rapidity of change. The following suggestions may reduce the stress of school reform.

1. New curricula {e.g., Direct Instruction Reading Mastery, Language for Learning, or
Corrective Reading), are not presented as replacing existing curricula and materials (e.g.,
Houghton Mifflin, Accelerated Reader, or whole language activities). Instead, principals and
teachers examine (&) school-level achievement; (b} achievement by subgroups; and (c)
achievement by individual students, and then decide how different curricula contribute to student
success. For example, 30-45 minutes a day of Direct Instruction in language and reading is seen
as providing focused instruction that complements other activities, so that all children master
essential skills.

2. Curricular change must be driven by data. Data are of two sorts:
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a. Achievement data (e.g., state end-of-grade tests) suggesting that the existing mix of curricula
in a school (e.g.. in math and reading) do not appear effective in helping all students master all
the skills (e.g., as specified by the state standard course of study).

b. The research base for a new candidate curriculum (e.g., Direct Instruction) provides strong
evidence that the candidate curriculum is effective in fostering student achievement, is
developmentally appropropriate, and complements existing curricula.

3. Principals and teachers, meeting within schools and across school levels, themselves decide to
adopt new curricula based on their own rational decision-making process and in light of the
disctrict's mission and the data.

4. Changes in curricula and in school organization (e.g., within-school coaching and
supervision) are best made at a comfortable pace that allows next steps to be planned on the basis
of evaluation of the last step. For example, a high school might want to pilot test Corrective
Reading in a few classes before deciding to use it school-wide.

5. Ttis a good idea to have one or more persons in each school serve as the curriculum
coordinator of new programs (e.g., Reading Mastery) because successful implementation
involves several integrated tasks--placement testing, cross-class and cross-grade grouping,
ordering materials, providing initial training and ongoing supervision and coaching.

6. The district should have a plan for ongoing evaluation of the implementation of the school
reform plans (e.g., faithfulness of implementation), summative (e.g., end-of-year) evaluation that
includes teachers' and principals perceptions as well as achievemnent data, and decision rules
about actions to take in light of the data.

The next section examines and corrects several myths about the instructivist approach in general
and Direct Instruction in particular.

VI Correcting Negative Myths About Direct Instruction

There are several myths about Direct Instruction. These myths are easy to correct by: (1)
reading books and articles that report research on Direct Instruction; and( 2) visiting schools and
classrooms where Direct Instruction is used. Important authors include Adams and Engelmann
(1996); Engelmann and Carnine (1991); and Stein, Silbert and Carnine (1997). Important
journals are The Behavior Analyst, Effective School Practices, the Journal of Applied Behavior
Analysis, the Journal of Precision Teaching. Let us now examine and correct various myths.

"Direct Instruction Reduces Students to Stimulns-Response Relationships.”

The few technical terms in Direct Instruction ("signals,” "firming," "error correction") lead some
persons to believe that Direct Instruction teachers and curriculum developers regard students as
akin to pigeons and rats trained by experimental psychologists. Nothing could be further from
the truth. The purpose of technical terms (words with precise meaning) is to enable teachers to
communicate effectively. The word "signal," for example, directs attention to events that come
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before students' actions. Therefore, if one teacher says, "I think my signals are ambiguous,” the
other teacher knows what to look for.

Second, technical terms themselves do not depersonalize. Direct [nstruction teachers know that
a few words do not capture all there is to a person. The words merely pomt to certain aspects of
the environment and students' actions. This is the same as in medicine, where physicians speak
of cells, tissues, organs, symptoms, and illnesses. This does not mean physicians see clients as
nothing more. If a physican sees her clients that way, it suggests she is inclined to do so; the
terms do not make her do so.

Finally, consider the words pistel, petiole, and petal to describe a rose. The words do not make a
rose ugly, or reduce it to nothing but parts. In fact, these concepts make the flower more
wondrous by drawing attention to how it is beautiful and how it works. Likewise, the terms
"component skills," "response adduction" (bringing together) and "composite skill" do not
degrade children; the concepts make it possible to see how amazing it all is.

"Direct Instruction Destroys Creativity By 'Drill and Kill' Teaching,"

Direct Instruction teachers and curriculum developers are more disgusted than other persons by
mindless drill. However, they do not throw out useful practice. The creative, skillful and life-
long art of dancers, martial artists, painters, writers, musicians, good cooks, and athietes show
the necessity of practice, practice, and more practice for accuracy, fluency, endurance,
momentum, retention, and maintenance (i.e., independence). Instead of "drill and kill," Direct
Instruction employs "perfect practice”--practice carefully scheduled to help students "iron out the
bugs," discover and improve gaps in skill or knowledge, and foster fluency.

"Direct Instruction Scripted Presentations Dehumanize Teachers.”

Some teachers may not like certain features of Direct Instruction; e.g., brisk pacing, close
attention to students' learning, error correction, and scripted presentations. However, itisan
exaggeration to call these dehumanizing. It is doubtful that actors are dehumanized by saying
the lines Shakespeare wrote (because the lines are beautiful), that chess players feel dehumanized
by moving pieces according to rules, or that dancers feel dehumanized by performing moves
scripted by a choreographer. Indeed, a careful reading of Direct Instruction teacher presentations
reveals the genius and logical elegance in the wording and in the sequencing of concepts.
Moreover, as with dancers, painters, poets, athletes, surgeons, and anyone following a protocol,
individuality is manifested in personal style and competence.

In addition, as teachers learn the formats, the formats become invisible. The teacher "owns"
what she says, just as actors live their parts. The teacher expresses individuality and creativity in
how she arranges practice sessions, modifies lessons, and creates projects for studenis'
independent and small group activity (Adams & Engelmann, 1996). Finally, because the most
focused portion of lessons is prepared (is in the script) teachers do not have to spend valuable
time creating lesson plans. Instead, they can devote that time to preparing "expansion” (more
student-directed) activities, and adapting instruction for students having a harder time.
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"Direct Instruction is All Teacher Centered."

Teachers are more directive during the early phase when students are trying to get the concepts,
rules, strategies, and operations. However, as students' skills increase (e.g., graphing data and
interpreting the slope of a line), students work on less structured activities to generalize and
adapt knowledge to practical problems (e.g., graphing data on water pollution). At this point, the
teacher gives help ("direction") as needed.

"Direct Instructiog Only Teaches Rote Responses or Basic Skills and Knowledge."

This statement reflects a misunderstanding of skillful activity and Direct Instruction. The
dichotomy between "lower-order" behavior (memorization [rote] and basic concepts) and
"higher-order" behavior (problem solving, reflection) is misleading. All human activity involves
both kinds of behavior. During a chemistry experiment, for example, students assemble the
apparatus (rote), label chemicals (rote), solve equations (higher-order), and inspect their work
(higher-order). Second, aside from introductory lessons on reading sounds or on math facts,
virtually all of Direct Instruction on reading, reasoning, writing, science, history, and math is
higher-order thinking--classifying, inducing rules, making inferences, testing generalizations,
analyzing arguments, and solving problems.

Summary

This paper examined the main features and outcomes of Direct Instruction. It argued that Direct
Instruction's design features and programs are consistent with the research on learning, are
highly effective, and will enable high school teachers and administrators to meet the challenges
of increasing school accountability. Finally, the paper describes Direct Instruction programs and
methods that are relevant to initital and remedial high school instruction, and it suggests things to
consider when high school teachers and administrators are involved in district-wide reform.
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Research Regarding Direct Instruction

One of the biggest problems in teaching phonics is that a substantial amount of drill is required. In poorly
designed phonics programs, young children are expected to sit through hours of dulf repetition. This is
unfortunate, since it is possible to turn drill into a highly engaging, exciting group activity through the use
of Direct Instruction {DI). Direct Instruction is a specific teaching style originally developed at the
University of lllinois and later at the University of Oregon. It has the following attributes:

» Homogeneous Skill Grouping: Children are grouped according to their levels of ability, rather than
according to age or other factors. If you are going to teach the same material fo a group of
children, they clearly benefit most if they are all able to follow the material.

» Scripted Class Sessions: Teachers use pre-designed scripts when teaching. The scripts are
based on extensive research regarding student retention, and every aspect of every script is
based upon results that were demonstrated through research. The great advantage of this
approach is that every teacher using the script becomes the beneficiary of that research and will
probably teach much more effectively than if left to his or her own devices.

s [ntense, Constant Student Interaction: The scripted sessions consist primarily of sequences of
stimulus/response pairings, wherein the teacher stimulates the class with a description of a
concept, an illustration of the concept through an example, and finally a request that the class
repeat the example. The class responds orally, usually as a group.

» Teaching to Mastery: The group does not move on until everyone in the group understands the
material.

There is a substantia! body of research supporting the use of DI for early childhood instruction, although it
is not nearly as voluminous as the research supporting phonics since Dl is relatively new. If you are
interested in more information about DI research, you can visit the web site of the Association for Direct
Instruction. This web site and its associated University of Oregon ADI site together contain sampies of DI
materials, including a sample DI script, samples of the SRA Reading Mastery curriculum, an extensive
bibliography of research supporting the use of both phonics and DI, and a summary of the results of the
largest and longest educational research study ever conducted - the U.S. Department of Education's
"Project Foilow Through".

Project Follow-Through

Project Follow-Through began in 1967 under president Lyndon Johnson. Its express purpose was o
study instructional methods that would fead to a reduction in the disparity between low- and high-
performing students by improving the pegrformance of low-performing students. It was ultimately
concluded in 1985 after consuming $1 billion and conducting research on over 20,000 students
nationwide. The reading portion of this study involved over 15,000 students and was designed to test the
effectiveness of three major models of reading instruction. Three specific reading programs were studied
under each of the three major madels, The major models (and their associated specific programs) are:
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1. Basic Skills Model
This model holds that the objective of education is to induce certain behaviors, all behaviors are learned,
and that carefully designed instruction must be employed in order to induce those behaviors. The specific

programs for this group were:

e Behavior Reinforcement: Sacial praise and tokens are given to children for correct responses
and tokens are traded for desired activities. Teachers use scripts, and instruction is provided
incrementally. Sponsored by the University of Kansas.

» Direct instruction: This program emphasizes the teaching of phonemic awareness and phonics,
using the DI techniques described above. The reading curriculum here is essentially the same
SRA Reading Mastery curriculum that we are using. Sponscred by the University of Oregon.

¢ Language Development: is an eclectic approach emphasizing language development rather
than explicit reading skills. Sponsered by the Southwest Educational Developmental Laboratory.

2. Cognitive/Conceptual Skills Model

This model holds that cognitive growth should be emphasized over the Iearning of specific content. A
variety of instructional techniques are supported, with the common thread being an emphasis on self-
guided activity and interaction with the environment. The specific programs for this group were:

s Cognitively-Oriented Curriculum: Based on Piaget's theories of underlying cognitive
processes, this curriculum encourages children to schedule their own activities. Teaching
emphasizes "labeling and explaining causal relationships”. Sponsored by the High Scope
Foundation.

o Parent Education: Parents of disadvantaged children are taught to teach their own children.
Teaching emphasizes language instruction (precise nature not specified) and development of
motor and cognitive skills. Sponsored by the University of Flerida.

+ Self Diracted Literature: Students are exposed to literature relating to their own experiences
and interest. Child-directed choices are emphasized, based in part on the assumption that
student choice would enhance enjoyment and facilitate learning through each child's individual
learning style. The specific curriculum here was the Tucson Early Educaticn Medel (TEEM),
sponscred by the University of Arizona.

3. Affective Skills Model

The "psychodynamic approach” considers social and emotional goals to be essential for optimal
development of the whole child. Learning presupposes the development of a healthy individual
possessing a positive self-image, trust, emotional stability, and constructive peer relationships. Instruction
emphasizes the quality of interpersonal relations and an environment which supports self-actualization,
assuming that each child knows what is best for his perscnal growth. The specific programs for this group
were:

e [Learning Center: is based on the "Head Start" nursery school approach, extended into
elementary school. Children select their own learning options at learning centers where they
select their own options in a classroom structured to provide maximal learning opportunities.
Sponsored by the Bank Street College of Education.

s Open Education: is based on the British [nfant School model, extended into elementary schoaol.
Learning centers were used here also, and children were further assumed to be entirely
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responsible for their own learning, with no teacher-directed instruction provided. Spansored by
the Education Development Center.

« Self Esteem: is another program utilizing learning centers, but here the curriculum emphasis was
on the development of self-esteem. The central philosophy is that the curriculum must respond
dynamically to the individual needs of each child. The specific curriculum here was the
Responsive Education Model, sponsored by the Far West Laboratory.

Evaluation

Each program had four to eight sites, with children starting in either kindergarten or first grade. Each
Follow-Through (FT) school district identified a non-Follow-Through (NFT) district to act as a control
group. A total of 9,255 FT and 6,485 NFT children were in the final analysis group. Students in each
school district were tested at entry and then each spring until third grade. Three types of assessments
were conducted covering academic performance, cognitive development, and affective behavior. Ali FT
program spansors agreed in advance upon the assessments. The following five tests were used:

« Metropolitan Achievement Test: an achievement test that assess basic skills and cognitive and
conceptual skills, including reading comprehension and math probiem solving;

o Wide Range Achievement Test: measures number recognition, spelling, word reading, and oral
and written math problems;,

« Raven's Colored Progressive Matrices: measures cagnitive skills through the use of visually
oriented problems;

e Intellectual Achievement Responsibility Scale: measured affective skills by assessing whether
children attribute their successes and failures to themselves or to external forces;

» Coopersmith Self-Esteem [nventory: assesses how children feel about themselves, the way
they think other people feel about them, and their feelings about school.

The Department of Education hired two independent agencies to collect and analyze the data. Each
model was compared to both its local control group and to the pooled control groups of the entire project.
Each test variable was scored according to whether there was a statistically significant (0.25 standard
deviation) difference between the FT and NFT scores. If there was such a difference between the FT
graup and either the pooled or local NFT group, the pragram received either a positive or a negative
point, depending upon whether the difference was pasitive or negative. All scores were then normalized
to fit on a scale of -100 to +100; i.e. an FT graup scoring a statistically significant improvement over gither
the local or pooled NFT group on all test variables would have scored "+100". The chart here summarizes
the results.
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Project Follow-Through Results
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One of the reviewers of Project Follow Through (Gary Adams) summarized it this way:

" increased amounts of money, people, materials, health and dental care, and hot lunches did not cause
gains in achievement. Becker (1978) observed that most Follow-Through classrooms had two aides and
an additional $350 per student, but most models did not show significant achievement gains.

Popular educational theories of Piaget and others suggest that children should interact with their
environment in a self-directed manner. The teacher's rofe is to be a facilitator and to provide a responsive
environment. In contrast, the Direct Instruction model used thoroughly field-tested curricula that teachers
should follow for maximum success.

The Follow Through models that were based on a self-directed learner model approach were at the
bottom of academic and affective achievement. The cognitively-oriented approaches produced students
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who were relatively poor in higher-order thinking skills, and models that emphasized improving students'
self-esteem produced students with the poorest seif-esteem.

Educational reformers search for programs that produce superior outcomes with at-risk children, that are
replicable and can therefore be implemented reliably in given settings, and that can be used as a basis
for a whole school implementation that involves all students in a single program sequence, and that result
in students feeling good about themselves. The Follow Through data confirm that Direct Instruction has
these features. The program works across various sites and types of children (urban blacks, rural
populations, and non-English speaking students). It produces positive achievement benefits in all subject
areas - reading, language, math, and spefling. It produces superior results for basic skills and for higher-
order cognitive skills in reading and math. It produces the strongest positive self-esteem of the Foliow
Through programs.”

For an extensive analysis of the data from Project Follow Through, call the Association for Direct
Instruction in Eugene, Oregon at 800-995-2464 and order a copy of their journal, Effective Scheal
Practices. Volume 15 Number 1 (Winter 1996) or simply click on the link in this sentence to view it on the
web. If you have limited time then we recommend that you read the article, " Overview: The Story Behind
Project Follow Through” by Bonnie Grossen, which provides an overview of the program and its
aftermath. If you intend to read the whole journal, including the research results, then the paper copy is
definitely worth the cost and the wait because the graphs shown in the web version are almost illegibly
small (they are guite readable in the paper version).

American Institutes for Research Study

The National Fducation Association (NEA) is the largest teacher's union in the world, with appraximately
2.4 million dues-paying members. The American Association of School Administrators (AASA) is the
nation's largest association of school superintendents and administrators. These two organizations
commissioned a comprehensive review of all of the research regarding curricula that are commaniy used
in school-reform efforts, including Direct Instruction, which is the curriculum we use here at | Can Read!
To ensure the credibility of the study, the two organizations hired an independent research organization
(the American Institutes for Research). The results of the study were published in 1999. Here is an
excerpt from the NEA's summary of the results:

What's in the guide?

The guide first provides a ratings snapshot of 25 approaches in a single table that's similar to
comparisons readers find in Consumer Reports magazine, The rafings, compiled by the American
Institutes for Research, are based on a review of studies, articles, books, and other published material
about each approach. Additional information appears in profiles that explain the ratings each approach
received, provide details on its key features, and include the name and address of its deveioper.

So which reform approach is "the best"?

That depends, in part, on what characteristics you're looking for. "This guide is about separaling real
solutions—or at least programs with a track record for improving student achievement--from solufions that
might work, " says Marcie Dianda of NEA's Teaching and Learning staff. Only three of the approaches
examined--Direct Instruction, High Schools That Work, and Success for All-provide strong evidence that
they positively impact student achievement. For many of the approaches, surprisingly, there's little
evidence one way or another on whether they help students achieve. Some approaches are new and
haven't yet conducted studies to establish a track record. Others haven't done so even though they've
been used by schools for years.



STEM High / Middle School

You can check out the summary for yourself by visiting the NEA Today Onling, or you can read the the
entire report, which has been published online by the AASA. Finally, you can read an article regarding
this study in Education Week magazine.

Simply put. Direct instruction has these properties:

« it uses a systematic, phonics-based approach in its reading curriculum

o itis one of only three methods that the AASA and NEA describe as showing clear evidence of
producing higher student achievement, and it is one of only two that are applicable in primary
school {K-8), where reading instruction is generally assumed to take place.
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Algebra and Trigonometry ©2006

Paul Foerster

In this text, algebra and trigonometry are presented as a study of special classes of functions. In
the process, relationships between theory and real-world applications are thoroughly explored,
bringing the material to life. Critical thinking is developed by a strong emphasis on graphing and
creative problem solving. Applications problems challenge students to use many mathematical
concepts to solve one problem. The 2006 Classics edition also includes a new feature, the Skills
Handbook. This handbook provides the tools to help students review problem-solving strategies
and other math basics to get the on track and keep them progressing.

Teacher's Edition

Like the Algebra 1 teacher's edition, this edition features the same valuable teaching tools such
as Chalkboard Examples, Assignment Suggestions, and Problem Notes in the margin with the
student edition in the center for easy reference.
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Southmetro STEM High
Parent/Community Volunteer Form

Jdent Name Year Entering 9" Grade Which School Attending Now

{Last name, first name)

Address City Zip

Family Phone Number "Cell Phone Number

E-miail Address Mom

parent/Guardian or Community Volunteer Name

Dad

Mom: Profession Company Name

Father:  Profession Company Name

Parent/Community Committee Volunteer
Fundraising Committee

Web Site Support
Architecture and Design

1.

2. Letters of Intent/Support Commitiee

3. Publicity Committee/ Advertising and Public Relations
4, Instruction/Curriculum

5. Charter School Application

6. Data Base Management Support/Secretarial

. T

Parent Support Volunteer
9 Liaison to Your Elementary/Middle School Which School:

10. Collect Student Letters of Intent From Your School

1. Collect Letters of Support from Businesses

12, Interior Design and Furnishings

15. Office Support — Stuff mailings/answer phones/secretarial

i

Hirh Tech Skill or Project Suggestions

14. Aerospace Tech

3. Bioscience Tech

16. Energy Tech

17. Information Tech

Contracting Skills for the School Building

i8. Painting

19. Other Help What?

Financial Donation
20. If you would like to be a donor to help open the school. We will contact you.

Furnishings and Equipment Donation
21. What would you like to donate?

Comments or Ideas:

ttact Information:
southmetre STEM High, Judy Brannberg, Project Manager
P.0. Box 631086
Highlands Ranch, CQ 80163
303.522.2158, judy.brannberg@comcast.net
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Math Textbooks from DSST

Algebra 1 Burger, Chard, etc... Holt, Rinehart and Winston
Algebra 2 Burger, Chard, etc... Hoilt, Rinehart, and Winston
Geometry Burger, Chard, etc... Holt, Rinehart, and Winston
Calculus Paul A Foerster iKey Curriculum Press

Pre Calculus Robert Blitzer Prentice Hall

BSCS Biology BSCS, Blue Version NcGraw Hill/Glencoe
Giancoli Physics Douglas C. Giancoli Prentice Hall

Conceptual Physics Paul G. Hewitt Prentice Hall

Modern Chemistry Davis, Frey, etc... Holt, Rinehart and Winston

Animal Farm English
Antwone Fisher English
Catcher in the Rye English
Chronicle of a Death Foretold English
Dawn English
Fires in the Mirror English
Gilgamesh English
In the Time of the Butterflies English
Kite Runner English
Life of Pi English
Little Brown Handbooks English
Lord of the Flies English
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Night English
Oedipus English
Othello ‘English
Siddhartha English
The Alchemist English
The House of the Scorpion English
The House on Mango St. English
The Odyssey English
The Sound of Waves English
Their Eyes Were Watching God English
Things Fall Apart English
Writers INC. English
World History History
Entre Mundos Language
Spanish-English Dictionary Language
Ven Commigo 1 Language
Ven Commigo 1 Language
Ven Commigo 2 Language
Ven Commigo 2 Language
Ven Commige 3 Language
Nuevas Vistas Language
Algebra 1 Math
Algebra 2 Math
Calculus Math
Geometry Math

Pre Calculus Math
BSCS Biology Science
Conceptual Physics Science
Giancoli Physics Science
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Glencoe Chemistry Science
Success with Words ACT Prep
Great Gatsby English
Bless Me Ultima English
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Goals and DCSD Vision for the Future
DCSD Board of Education Key End Statements

1.0 Douglas County School District students acquire the knowledge and abilities to be
responsible citizens who contribute to our society.

1.1 Students are able to think critically, using reason and logic when facing decision about
what to believe or do.

1.2 Students embrace universal ethical principles such as honesty, integrity and justice.
13  Students demonstrate the self-motivation and resourcefulness to continue their learning.

1.4 Students apply what they have leamed. They go beyond merely knowing to using their
knowledge and skills productively.

1.5  Students develop and demonstrate Leadership skills. They are influential in creating a
vision of what the future can be.

1.6 Students take ownership and accept responsibility for their wellbeing. Students have the
knowledge, skills, and ability to make educated choices concerning their social,
emotional, and physical health.

1.7  Students demonstrate essential skills of reading, writing, listening, speaking, numeracy
and reasoning.

1.8  Students have an understanding of a core body of knowledge in Science, Application of
Technology, Social Studies, World Languages, Literature and “Great Works”, Physical
Education and Health, Personal Business and Finance, Ethics and Philosophy.

1.9 Students are exposed to the fine arts

1.10  Students explore chosen areas beyond the liberal arts foundation that may expand future
opportunities.
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Best High Schools

Home > Education > Best High Schools

hitp:/iwww.usnews.com/listings/high-schoalsivirginiafthomas_jefiersan_high_school_for_science_and_lechnoiogy

School for Science and Technology (Top 100, #1)

Fairfax County Public Schools School District
Fairfax County

6560 Braddack Rd
Alexandria, VA 22312
Telephone: (703} 750-8300

College Readiness Index 100.0
Poverty-Adjusted Performance Index 4.04
Disadvantaged Students Performance Gap Not Available

For more information, visit this sehool on the SchoolMatters website.

Detailed Information (methodology) School Data

Gracdes Served 9-12
Magnet School No
Charter School No
Admissions Type Application - Merit-Based Seleetion
NCES Locale Type Suburhb, Large Territory

No
Receives Title I Funding

Demographic Data

Enrollment | 1,802

Minortty Enrollment (% of total) 3.0%
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Disadvantaged Student Enrallment (% of total) 1.4%

Overall Student Performance
State Test Performance Index 144.3

Poverty-Adjusted Performance Index 4.04

Disadvantaged Student Performance

Disadvantaged Students' State Test Proficiency Rate Not Available
Disadvantaged Students Performance Gap Not Available
Non-disadvantaged Students’ State Test Proficiency Rate 100.0

Current State Test Achievement Gap Not Available

College-Ready Student Performance

College Readiness Index 100.0
Quality-Adjusted Exams Per Test Taker 6.8
Participation Rate 100.0%
Quality-Adjusted Participation rate 100.0%
Participant Passing Rate 100.0%
Exams Per Test Taker 6.9
Exam Passing Rate g7.6%

Advanced Placement Student Performance

Quality-Adjusted AP Exams Per Test Taker 6.8
AP Participation Rate 100.0%
Quality-Adjusted AP Participation Rate 100.0%
AP Participant Passing Rate 100.0 %
AP Exams Per Test Taker 6.9

AP Exam Pass Rate 97.0%
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International Baccalaureate Student Performance

Quality-Adjusted IB Exams Per Test Taker Not Available
IB Participation Rate Not Available
Quality-Adjusted IB Participation Rate Not Available
IB Participant Passing Rate Not Available
IB Exams Per Test Taker Not Available
IB Exaim Pass Rate Not Available
IB Diploma Per IB Test Taker Not Available
IB Diploma Per Grade 12 Enrollment Not Available

Criteria for Medals

Gold Medal: Top 100 schools nationally based on the College Readiness Index

Silver Medal: all other schools with a college readiness index of at least 20 but that are not ranked in the
top 100 nationally

Bronze Medal: either do not offer AP or IB or do not achieve a college readiness index of at least 20 but
successfully meet the other two key performance indicator criteria

Honorable Mention: schools that achieved very high levels of college readiness but only partially met state
test performance criteria

College-ready student performance data derived from data provided by the College Board and/or
International Baccalaureate of North America.

Advanced Placement student performance data derived from data provided by the College Board.
Copyright © 2009. Data provided by the College Board. All rights reserved. www.collegehoard.com

International Baccalaureate student performance data derived from data provided by International
Baccalaureate of North America. Copyright ® 2009. Data provided by International Bacealaureate of Noith Ameriea.

In association with SchoolMatters.
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As members of the STEM High / Middle School community, we honor academic and
personal integrity. We uphold the values of honesty, integrity, respect, and responsibility.
Name (please print): Grade:

Signature: Date: __

The above signature indicates that the individual has fully read and understood the Honor Code as the accepted
standard for all academic werk related to STEM High / Middle School.

Honesty is a value that holds each person to the truth, fo tell the truth, and to defend the truth.
Honesty results in fairness for each member of the STEM High community. Infegrity is firm
adherence to our values with and without the presence of others. Respect is treating others as we
would like to be treated. In an environment of respect, work we furn in as our owit is our own.
Responsibility is the quality of being accountable for our actions and accepting the
consequences of our actions. ‘

The Honor Code is a physical representation of the values that STEM High / Middle School
should encompass. At any educational institution, a code of conduct must be established so that
people, teachers and students alike, know the proper way to behave. The behavior students
acquire through their actions is the most valuable gift they can carry with them afier graduation,
and it is the most valuable gift any educational institution can give. Formulas and facts can
carry students only so far in life. True success lies in one's desire to be good for the sake of being
good % doing the right thing, even when no one is looking. The Honor Code is not meant as an
imposition, but rather as a standard to which all students and faculty should be held. At STEM,
we push each other to higher academic achievement; this code asks that we hold each other,
with the same rigor and passion in academics, to a standard of integrity and of personal
achievement.

STEM Principles Regarding Academic Integrity

Enrollment at STEM High and Middle requires adherence to a certain set of standards. Our |
standards include the expectation that no student will engage in the following unacceptable
behaviors as defined by the course teacher *:

o Cheating

e Plagiarism

e Fabrication

o Obtaining an Unfair Advantage

e Aiding and Abetting Dishonesty

e Falsification of Records and Official Documents

e Unauthorized Access to Academic or Administrative Records or Systems

*If a student is unclear as to whether or not his or her action(s) are in violation of the Honor
Code, thenit is that student's responsibility to clarify any ambiguities with the appropriate
administrator or instructor.
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Teacher Responsibilities

e (learly outline and define unacceptable academic behaviors within the teacher's
course

o Address the degree to which students may collaborate on the completion of
assignments, making distinctions where necessary as to assignment types

e Clearly outline the responsibility each group member must bear for a
collaborative project

e Address the use of study aids (e.g. Cliffs Notes, etc.) in course work

Student Rights

In all cases regarding a suspected violation of the above stated principles, the student will be
granted the rights delineated in the Fairfax County Public Schools’ Student Responsibilities and
Rights Regulation 2601.14P.

Procedures

The course of action taken for each suspected infraction of the Honor Code will follow the
Douglas County School Districts’ Student Responsibilities and Rights regarding due process and
parent notification. '

Sanctions

All cases of academic dishonesty will result in consequences as deemed appropriate by the
teacher and/or school principal, or principal designee, under the circumstances. The school
principal, or principal designee, may impose sanctions more serious than teacher reprimands.
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The Administrator (s) meets to discuss need and selection process. If the Administrator
has not been hired, the Curriculum Committee Chair meets with the STEM High and
Middle Board of Directors and the Curriculum Committee.

The Curriculum Committee researches various textbooks (with the assistance from
parents, community members and experts), that meet STEM High / Middle School’s
standards and fulfill curriculum requirements.

The Curriculum Committee presents his/her findings in writing to the Board of Directors.

Other experts in the field are asked to review the favored text (s) and respond in writing.

Administration and Curriculum Chair contacts interested Board Members to review
the text.

The teacher presents the text(s), his/her findings, and the other experts’ responses at a
scheduled STEM High / Middie School Board meetings.

The Board determines whether immediate approval or rejection is in order or it it should
be delayed until the next board meeting in order to allow time for further review and

discussion.

The final decision requires majority approval by the Board.
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The Cwrriculum Chair discusses the process the Principal identifying focus area. If the Principal
has not been hired, the Curriculum Chair discusses the process with the Curriculum Committee
or the Board of Directors.

Curriculum Chair meets with teachers and gives an overview of the process, need, and focus
areas.

Curriculum Committee is formed within the department of teachers who will be the primary
participants in the process, although the entire team will be involved to some extent. The
Curriculum Chair will either lead this team, or co-lead the team with a lead teacher.

The Curriculum Committee meets for at least six times. Topics and tasks include:

e Discussing current textbooks and curriculum and noting apparent weaknesses or
CONCErmns.

¢ Comparing current courses to instructional philosophy and STEM High / Middle
School’s mission, noting where improvements need to occur for better alignment.

e Searching for new curriculum and texts to include internet searches, publisher
contacts, teacher contacts from other schools, curriculum fairs, etc.

e Assigning team members tasks in the search process as well as then reviewing
and reporting back to the committee on the materials (completing Textbook
Evaluator form for any texts reviewed.)

e Advertising for parents to become involved int eh text review process. After they
have completed a Textbook Evaluator form, they should attend committee
meetings where new materials are being discussed.

e Completing textbook review documents on all considered materials.

e Recommending new texts/curriculum to the Curriculum Specialist.

-]

The Curriculum Chair will take the recommendations to the principal(s) and then to the STEM
High / Middle School and Middle Board for approval.

By special delivery, STEM High / Middle School and Middle parents are invited to review the
recommended materials between the Board’s first reading and the final vote.
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Textbook Evaluation

Evaluator Drate

Name of Course and Grade Level(s)

Textbook Title
Publisher Author
ISBN Copyright Date

Directions: Carefully examine the contents of each textbook. Using the following rating
scale, circle the number that identified your evaluation of each item. Please feel free to
identify page numbers to illustrate your ratings.

5 — Excellent

4 — Above Average
3 — Average

2 — Below Average

1 — Unsatisfactory
n/a — Not Applicable

A. Content and Organization Criteria
1. The subject matter and presentation support and
encourage STEM High / Middle School’s mission
statement, philosophy, and instructional strategies. 5432 1n/a
2. The content of the text is consistent with Colorado

State Standards 5432 1n/a

(]

The reading level, concepts, picture, charts, maps,
illustrations, and recommended activities are
appropriate to the ability, aptitude and interest of the

student at this level. 54321n/a
4, Illustrations, examples, and descriptions are accurate

And well integrated into the text. 5432 1n/a
5. The text presents topics in a manner that will introduce

Significant facts and promote an understanding of basic
concepts. 54321n/a
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6. The credentials and/or experience of the authors
Qualify them to write this text 54321 n/a
7. The content is accurate when covering factual material. 5432 1n/a
8. The book provides a balanced foundation. 5432 1n/a
Comments:
B. General Format Criteria:
1. Texbook is durable and attractive 54321n/a
2. The maps, charts, pictures, and illustrations are attractive,

Accurate, useful, and appropriate for the intended grade level. 5432 1n/a
3. The print is clear and of appropriate size. 54321 /A

Commenls:

C. Teacher Support Criteria:

1. Teacher’s edition is comprehensive, organized, and easy to use 54321n/a
2. “Big ideas” are clearly shown and stated for the year, units, and

lessons. 54321n/a
3. Activities apply to a diversity of student abilities, interests, and

learning styles. 5432 1n/a
4. Activities include questioning that encourages the development

of analytical thinking skills. 54321 n/a
5. The activities recommended for students extend learning beyond

The text and the classroom. 5432 1n/a

6. Teaching strategies are varied to:
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a. Promote skill maintenance and development 54321n/a
b. Stress the development of concepts 5432 1n/a
C. Encourage varied actions and activities 5432 1n/a
D. Assessment Criteria
1. Assessments support student achievenient as well as examine
the extent to which students are able to link the instruction
to the curriculum. 54321nka
2. Multiple means of assessment are used, informal (formative), as
well as formal (summative). Suggestions provided for assessing
students, individually or in small groups, through observation,
oral and written work, and student presentations. 54321n/a
Comments:
E. Specific criteria applicable to this particular class or subject area.
1.
2.
3.
4.

Comments:
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E. Overall Evaluation

When applicable, not any character examples or teachable moments:

When applicable, note any content concerns:

Note below any particularly outstanding characteristics:

Considering all the preceding features of this textbook, my overall recommendation is:

Additional Comments:
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Evaluator Date

Address Phone

Please list the subject areas and grade levels and/or the specific courses for which you have
expertise:

Directions: Please answer the statements below using the rating scale:

5 — Excellent

4 — Above Average
3 — Average

2 — Below Average

1 — Unsatisfactory
n/a — Not Applicable

1. 1understand STEM High / Middle School’s Mission Statement
and Philosophy of Instruction. 5432 1n/a

!\J

I understand Colorado State Standards for this discipline. 5432 1n/a

3. My expertise (BA, MA, PhD, Life Experiences) qualify me to
Evaluate this textbook. 54321n/a

Please describe your qualifications and experiences:

4. I will endeavor to complete my evaluation within 48 hours after

receiving the textbook as I understand there may be limited copies

for evaluation purposes. 5432 1n/a
5. I understand that all evaluations will be taken into consideration when

determining a textbook. 54321 w/a
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Additional Comments:
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APPENDIX AI - TEXTBOOK OPTIONS

Class | Book Title | Edition | Publisher | ISBN
STUDIO PRO TOOLS 101
RECORDING  OFFICIAL...VERS.8.0-W/DVD 09 CENGAGEL 1598638661
STUDIO PRO TOOLS 101
RECORDING  OFFICIAL...VERS.8.0-W/DVD 09 CENGAGE L 1598638661
MATERIALS AVAILABLE FROM
THEATRE1  THE INSTRUCTOR LATEST MBS
MATERIALS AVAILABLE FROM
THEATRE2  THE INSTRUCTOR LATEST MBS
INTRODUCTIO
N TO MATERIALS AVAILABLE FROM
BUSINESS  THE INSTRUCTOR LATEST MBS
MATERIALS AVAILABLE FROM
ACCOUNTING THE INSTRUCTOR LATEST MBS
BUSINESS LAW MATERIALS AVAILABLE FROM
AND ETHICS  THE INSTRUCTOR LATEST MBS
MATERIALS AVAILABLE FROM
MARKETING  THE INSTRUCTOR LATEST MBS
ENGLISH9  TWELVE ANGRY MEN 06 PENG USA 0143104403
ENGLISH9  ROMEO+JULIET 85 BARRON 0812035720
ENGLISH9  ODYSSEY 96 PENG USA 0140268863
ENGLISH9  OF MICE+MEN (RACKSIZE) 37 PENG USA 0140177396
TO KILL A MOCKINGBIRD (376
ENGLISH9  PAGES) 60 HACHETTEB 0446310786
HONORS TO KILL A MOCKINGBIRD (376
ENGLISH9  PAGES) 60 HACHETTEB 0446310786
HONORS
ENGLISH9  TWELVE ANGRY MEN 06 PENG USA 0143104403
HONORS
ENGLISH9  ROMEO+JULIET 85 BARRON 0812035720
HONORS
ENGLISH9  ODYSSEY 96 PENG USA 0140268863
HONORS
ENGLISH9  OF MICE+MEN (RACKSIZE) 37 PENG USA 0140177396
HONORS
ENGLISH9  OLD MAN+THE SEA 52 S+S 0684801221
ENGLISH 10  INTO THE WILD 97 RANDOM 0385486804
ENGLISH 10  OTHELLO 02 BARRON 0764120581
ENGLISH10  CASE FOR FAITH 00 ZONDERVAN 0310234697
ENGLISH 10 THINGS FALL APART 59 RANDOM 0385474547
ENGLISH 10 NIGHT 06 MPS 0374500010
ENGLISH 10  SEPARATE PEACE 59 S+S 0743253973
ENGLISH 10 SIDDHARTHA 98 DOVER 0486406539
ENGLISH 10 CRY,THE BELOVED COUNTRY S+S 0684818949
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ENGLISH 11
ENGLISH 11

ENGLISH 11
ENGLISH 11

ENGLISH 11
ENGLISH 11

ENGLISH 11

ENGLISH 12 AP

RAISIN IN THE SUN

GREAT GATSBY
ADVENTURES OF
HUCKLEBERRY FINN
CRUCIBLE:TEXT+CRIT.
OUR TOWN:PLAY IN THREE
ACTS

ENRIQUE'S JOURNEY
NORTON ANTHOL.OF
AMER.LIT,SHORTER

IMPORTANCE OF BEING
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RANDOM
S+S

RANDOM
PENG USA

HARP PUB
RANDOM

NORTON

NORTON

0679755330
0743273567

0553210793
0140247726

0060512636
0812971787

0393930572

0393927539
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LANGUAGE EARNEST
ENGLISH 12 AP
LANGUAGE NINETEEN EIGHTY-FOUR 92 RANDOM 0679417397
ENGLISH 12 AP
LANGUAGE FRANKENSTEIN 96 NORTON 0393964582
ENGLISH 12 AP
LANGUAGE CANDIDE 2ND 91 NORTON 0393960587
ENGLISH 12 AP LANGUAGE OF COMPOSITION-
LANGUAGE TEXT 08 MPS 031245094X
ENGLISH 12 AP
LANGUAGE FREAKONOMICS 05 HARP PUB 006073132X
ATHLETIC MATERIALS AVAILABLE AT
TRAINING LATER DATE NONE MBS 0000000000
ATHLETIC FUND.OF ATHLETIC TRAINING-
TRAINING W/CD 2ND 05 HUMAN KIN 0736052585
ATHLETIC MATERIALS AVAILABLE AT
TRAINING I LATER DATE NONE MBS 0000000000
ATHLETIC ARNHEIM'S PRIN.OF ATHLETIC
TRAINING I TRAINING 12TH 06 MCG 0073138908
HONORS
SPEECH AND
DEBATE LOGICAL SELF-DEFENCE 06 BOOKS INTL 1932716181
THE WORLD
AND THE WORLD HISTORY:PATTERNS OF
WEST: T INTERACTION 07 HM HS 0618690085

AP EUROPEAN

HISTORY MODERN EUROPEAN HISTORY 90 MCG 0070674531
AP EUROPEAN WESTERN CIVILIZATION:FROM

HISTORY RENAISSANCE.. 7TH 08 MCG 0073513245
AP EUROPEAN HIST.OF WEST.SOC.:SINCE 1300

HISTORY (NASTA ED) 8TH 06 MPS 0312683707

AP UNITED
STATES AMERICAN PAGEANT-
HISTORY F/ADV.PLACEMENT ED. 13TH 06 CENGAGEL 0618479406
AP UNITED AMERICAN
STATES PAGEANT,COMPLETE-
HISTORY GDE.BOOK (HS) 13TH 06 CENGAGEL 0618574263
UNITED
STATES UNITED STATES
GOVERNMENT CONSTITUTION:WHAT IT SAYS 05 OXF 0195304438
ECONOMICS:PRINCIPLES+PRAC
ECONOMICS  TICES 05 MCG 0078606934
SECRETS OF ECONOMIC
ECONOMICS  INDICATORS 2ND 08 PEARSON 0132447290
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AP UNITED
STATES CONSTITUTION OF THE
GOVERNME U.S.,REV.+UPDATED 84 PENG USA 0451627245
AP UNITED
STATES
GOVERNME  AMER.GOVT. (HIGH SCHOOL) 9TH 04 HM HS 0618299823
ALGEBRA | ALGEBRA 1 07 HM HS 0618594027
HONORS
ALGEBRA | ALGEBRA 1 07 HM HS 0618594027
GEOMETRY GEOMETRY 07 HM HS 0618595406
HONORS
GEOMETRY GEOMETRY 07 HM HS 0618595406
ALGEBRAI/TRI
GONOMETRY  ALGEBRA 2 07 HM HS 0618595414
HONOS
ALGEBRA
I'TRIGONOM  ALGEBRA 2 07 HM HS 0618595414
COLLEGE
ALGEBRA Teacher will provide Text materials NONE MBS 0000000000
PROBABILITY ELEMENTARY STATISTICS-W/CD
AND STATISTIC (NASTA ED.) 4TH 09 PEARSON 0136007201
PRE
CALCULUS PRECALCULUS WITH LIMITS 07 CENGAGE L 0618660895
HONORS PRE
CALCULUS PRECALCULUS WITH LIMITS 07 CENGAGE L 0618660895
INTRO.TO STAT.+DATA
AP STATISTICS ANALYSIS 3RD 08 CENGAGE L 0495118737
LAST BREATH:LIMITS OF
BIOLOGY | ADVENTURE 01 RANDOM 0345441516
LABORATORY INVESTIG.IN
BIOLOGY | ANAT.+PHYS.,CAT 07 PEARSON 0805353224
HONORS
BIOLOGY | BIOLOGY 08 PHSCHOOL 0132013495
CHEMISTRY  HOLT CHEMISTRY 06 HRW SCHOOL 0030391075
HONORS
CHEMISTRY  HOLT CHEMISTRY 06 HRW SCHOOL 0030391075
ANATOMY AND
EXTREME LAST BREATH:LIMITS OF
PHYSI ADVENTURE 01 RANDOM 0345441516
ANATOMY AND
EXTREME LABORATORY INVESTIG.IN
PHYSI ANAT.+PHYS.,CAT 07 PEARSON 0805353224
ANATOMY AND ESSEN.OF
EXTREME ANATOMY+PHYSIOLOGY-
PHYSI STD.GDE. 4TH 07 PEARSON 0805375201
ANATOMY AND ESSEN.OF
EXTREME ANATOMY+PHYS.(NASTA ED.)-
PHYSI W/CD 4TH 07 PEARSON 013173296X
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ASTRONOMY  PERSPECTIVE-W/CD 4TH 07 PEARSON 0805393927
BIOLOGY -W/CD (AP EDITION)
AP BIOLOGY  (HS) 8TH 08 PEARSON 0131356917
AP BIOLOGY LAB MANUAL
AP BIOLOGY  F/STUDENTS REV 01 COLLEGEB 0000000000
AP BIOLOGY  BIOLOGY -STUD.STD.GDE. 8TH 08 PEARSON  032150156X
CHEMISTRY:CENT.SCIENCE,AP
AP CHEMISTRY ED.-EXAM WKBK 11TH 09 PEARSON 0136002846
AP CHEMISTRY CHEMISTRY:CENTRAL SCIENCE 11TH 09 PEARSON 0136006175
FRENCHI  DISC.FRENCH NOUVEAU!BLEU 1 07 HM HS 0618656510
DISC.FRENCH NOUV.!,BLEU 1-
FRENCH|  WKBK PKG. 04 HM HS 0618661786
DISC.FRENCH NOUV.!,BLANC 2-
FRENCHII  WKBK-PKG. 04 HM HS 0618661743
DISC.FRENCH NOUVEAU!BLANC
FRENCHII 2 07 HM HS 0618656529
DISC.FRENCH
FRENCH Il NOUVEAU!,ROUGE 3 07 HM HS 0618656537
DISC.FRENCH NOUV.!,ROUGE 3-
FRENCH Il WKBK PKG. 04 HM HS 0618661859
DISC.FRENCH
FRENCHIV ~ NOUVEAU!,ROUGE 3 07 HM HS 0618656537
DISC.FRENCH NOUV.,ROUGE 3-
FRENCHIV  PKG. 04 HM HS 0618661778
SPANISH| 501 SPANISH VERBS-W/CD 6TH 07 BARRON 0764179845
SPANISHI  POBRE ANANIVEL 1-LIBRO A 00 COMMAND P 092972447X
SPANISH|  PATRICIA VA A CALIFORNIA 01 COMMAND P 092972450X
SPANISHII 501 SPANISH VERBS-W/CD 6TH 07 BARRON 0764179845
SPANISHII  EL VIAJE DE SU VIDA 00 COMMAND P 0929724496
SPANISHII  POBRE ANA BAILO TANGO 05 COMMAND P 0929724453
SPANISH Il 501 SPANISH VERBS-W/CD 6TH 07 BARRON 0764179845
CONVERSACION Y
SPANISH Il  CONTROVERSIA 5TH 04 PEARSON 0131838210
AP SPANISH
LANGUAGE 501 SPANISH VERBS-W/CD 6TH 07 BARRON 0764179845
AP SPANISH AP SPANISH:PREP.FILANGUAGE
LANGUAGE __ EXAMINATION 3RD 07 PH SCHOOL 0131660942
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STEM High / Middle School

DCCHS Science
Course Text Title Publisher Author
BSCS: An Inquiry
Earth Space Life Approach Level 1 BSCS
Voyages through Time VTT
Principals of Bio and BSCS: An Inquiry
Chemistry Approach Level 2 BSCS
Physics Physics Holt Seway Faugin
Allison, DeGaetano,
Earth Science Earth Science Holt Pasachoff

Chemistry Glencoe Matter and Change
Biology Biology Miller and Levine
IB Bio Higher Level Bio 1B

IB Chem Higher Level Chem 18

AP Bio Senior Bio 1& 2 BioZone

DCCHS Math

Principals of Algebra and
Geometry

Integrated Math 1

MeDougal and Littell

intermediate Algebra and
Geometry

Integrated Math 2

McDougal and Littell

Advanced Algebra and
Geometry

integrated Math 3

McDougal and Littell

FST FST Chicago Math Project
Larson Hostetler and
Precalculus Precalc Edwards
Early Transcendental Larson Hostetler and
Calculus Functions Edwards
Statistics The Practice of Statistics Freeman

IB HL/SL Math

1B




STEM High / Middle Schoel

Colorado Student Assessment Program Data

The National Core Knowledge Coordinator of Colorado has compiled
test data from the Colorado Core Knowledge schools and their
performance on the Colorado Student Assessment Program (CSAP). This
data can help schools share information about best practices and
successful programs being used in schools around the state. Please note
that there is no one to one correlation between Core Knowledge
implementation and test scores, but in answering the question, "Why
should scores go up on standardized tests in Core Knowledge schools if
the tests aren't tied to the Core Knowledge curriculum," E. D. Hirsch
summarized the power of knowledge in creating general skills and
competence in students in three statements that scientists have
confirmed:

1. More knowledge makes you smarter,

2. More general knowledge makes you more generally competent in the
tasks of life.

3. Giving everybody more general knowledge makes everybody more
competent, and therefore creates 2 more just society.

For more information on this topic, please see the Core Knowledge
Foundation website. httn://www.ckcplorado.org/stats.asp




STEM High / Middle School

School Name 2002 |romts 71 [ 2003 | " | 2004 | 7
Academy Charter School 68% +17 66% +16 67% | +14
Academy of Charter Schools 41% -10 48% -2 58% +5
Alta Vista Charter School NA NA NA
Aurora Academy 31% -20 52% +2 44% -9
Belle Creek Charter Schaol 26% -27
Bromley East Charter School 39% -12 48% -2 51% -2
Cardinal Community Academy NA NA NA
Cesar Chavez Academy 48% -3 63% +13 96% | +43
Cherry Creek Academy 88% +37 63% +13 80% | +27

Cheyenne Min. Charter Academy 96% +45 90% +40 95% | +42

Collegiate Academy 65% +14 52% +2 74% | +21
Crown Pointe Charter School 64% +13 63% +13 63% | +10
Elbert County Charter School 56% +5 79% +29 76% | +23
Excel Academy NA 79% +29 69% | +16
Frontier Academy 53% +2 70% +20 70% | +17 .
Frontier Charter Academy NA NA NA
Hotchkiss K-8 55% +4 45% -5 45% -4
Indian Peaks Charter NA NA NA

James Irwin Charter Middle School 59% +6

Jefferson Academy 69% +18 64% +14 91% | +38




STEM High / Middle School

Knowledge Quest Academy NA 41% | -12
Liberty Common School 88% +37 B6% +36 96% | +43
Lincoin Academy 75% +24 74% +24 73% | +20
Littleton Academy 85% +34 %1% +41 98% | +45
Littleton Prep Academy 58% +7 49% -1 66% | +13
Moffat Middle School NA NA NA

Monument Academy 80% +29 82% +32 81% | +28
Maaore Elementary School 61% +10 46% -4 41% -12
g::onc‘)rlain View Core Knowledge 62% 11 69% +19 48, 5
Normandy Elementary 85% +34 80% +30 79% | +26
O'Dea Elementary 48% -3 65% +15 69% | +16
Parker Core Knowledge Charter School B6% +35 84% +34 73% | +20
Peak o Peak Charter School B5% +34 75% +25 76% | +23
Platte River Academy 79% +28 85% +35 78% | +2b
Ridgeview Classical Schools 73% +22 66% +16 83% | +30
Rocky Mountain Academy 72% +21 0% +40 86% | +33
zz:ZZTd Junior/Senior High 65% 14 65% 15 65% | +12
Sierra Grande School 29% -22 38% -12 26% | -27
Swallows Charter Academy 78% +27 88% +38 78% | +25
The Classical Academy 88% +37 77% +27 84% | +31
The Pinnacle 45% -6 42% -8 38% | -15
Traut Core Knowledge School 95% +44 93% +43 91% +38




STEM High / Middle Scheol

Twin Peaks Charter School 71% +20 64% +14 B9% | +36
Windsor Charter Academy 55% +4 50% 0 67% | +14
Woodrow Wilson Academy 48% -3 57% +7 68% | +15
Zach Elementary 67% +17 84% | +31
State Average 51% 50% 53%




STEM High / Middle School

APPENDIX AP - CORE KNOWLEDGE DATA, 6™ GRADE READING

School Name 2002 | ") | 2003 | " | 2004 | "¢
Academy Charter School 82% +17 85% +18 87% +20
Academy of Charter Schools 58% -7 76% +9 72% +5
Alta Vista Charter School NA NA NA
Aurora Academy 52% -13 64% -3 65% -2
Belle Creek Charter School 54% -13
Bromley East Charter School 73% +8 68% +1 71% +4
Cardinal Community Academy NA NA NA
Cesar Chavez Academy 74% +9 76% +9 93% +26
Cherry Creek Academy 94% +28 97% +30 88% +21

Cheyenne Mtn. Charter Academy | 100% +35 97% +30 98% +31

Collegiate Academy 74% +9 69% +2 91% +24
Crown Pointe Charter School 68% +3 75% +8 71% +4
Elbert County Charter School 71% +6 85% +18 84% +17
Excel Academy NA 89% +22 79% +12
Frontier Academy 64% -1 80% +13 86% +19
Frontier Charter Academy NA NA 53% -14
Hotchkiss K-8 80% +15 62% -5 63% -4
Indian Peaks Charter NA NA NA

;i::; Irwin Charter Middle 92% 25
Jefferson Academy 88% +23 85% +18 94% +27

240



STEM High / Middle School

Knowledge Quest Academy NA 76%

Liberty Common School 91% +26 96% +29 100% | +33
Lincoln Academy 86% +21 89% +22 90% +23
Littleton Academy 93% +28 91% +24 100% | +33
Littleton Prep Academy 77% +12 68% +1 86% +19
Moffat Middle School NA NA NA

Monument Academy 88% +23 94% +27 91% +24
Moore Elementary School 82% +17 58% -9 59% -8
Mountain View Core Knowledge School 92% +27 92% +25 76% +9
Normandy Elementary 81% +16 84% +17 89% +22
O'Dea Elementary 76% +11 91% +24 88% +21
Parker Core Knowledge Charter School 95% +30 98% +31 91% +24
Peak to Peak Charter School 92% +27 91% +24 91% +24
Platte River Academy 77% +12 98% +31 89% +22
Ridgeview Classical School 96% +31 93% +26 96% +29
Rocky Mountain Academy 83% +18 90% +23 90% +23
Sanford Junior/Senior High School 55% -10 69% +2 77% +10
Sierra Grande School 42% -23 63% -4 48% -19
Swallows Charter Academy 83% +18 76% +9 89% +22
The Classical Academy 91% +26 91% +24 94% +27
The Pinnacle 63% -2 61% -6 62% -5
Traut Core Knowledge School 96% +31 99% +32 99% +32

241




STEM High / Middle School

Twin Peaks Charter School 87% +22 77% +10 96% +29
Windsor Charter Academy 73% +8 77% +10 76% +9
Woodrow Wilson Academy 57% -8 74% +7 84% +17
Zach Elementary 90% +23 88% +21
State Average 65% 67 % 67 %
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APPENDIX AQ - CORE KNOWLEDGE DATA, 6™ GRADE WRITING

School Name 2002 | " [2003| )" |2004| ")
Academy Charter School 68% +18 71% +17 77% +21
Academy of Charter Schools 34% -16 57% +3 65% +9
Alta Vista Charter School NA NA NA
Aurora Academy 29% -21 55% +1 50% -6
Belle Creek Charter School 54% -2
Bromley East Charter School 52% +2 68% +14 71% +15
Cardinal Community Academy NA NA NA
Cesar Chavez Academy 52% +2 63% +9 78% +22
Cherry Creek Academy 85% +35 87% +33 82% +26
Cheyenne Mtn. Charter Academy 96% +46 | 100% | +46 95% +39
Collegiate Academy 63% +13 63% +9 81% +25
Crown Pointe Charter School 59% +9 75% +21 58% +2
Elbert County Charter School 74% +24 83% +29 70% +14
Excel Academy NA 79% +25 79% +23
Frontier Academy 48% -2 71% +17 74% +18
Frontier Charter Academy NA NA 35% -21
Hotchkiss K-8 65% +15 43% -11 46% -1
Indian Peaks Charter NA NA NA
James Irwin Charter Middle School 59% +3
Jefferson Academy 71% +21 83% +29 85% +29
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Knowledge Quest Academy NA 41% -15
Liberty Common School 82% +32 91% +37 96% +4
Lincoln Academy 68% +18 85% +31 71% +15
Littleton Academy 80% +30 91% +37 94% +38
Littleton Prep Academy 63% +13 56% +2 79% +23
Moffat Middle School NA NA NA
Monument Academy 88% +38 83% +29 86% +30
Moore Elementary School 53% +3 50% -4 50% -6
Mountain View Core Knowledge School 69% +19 81% +27 60% +4
Normandy Elementary 74% +24 84% +30 88% +32
O'Dea Elementary 56% +6 79% +25 92% +36
Parker Core Knowledge Charter School 77% +27 93% +37 73% +17
Peak to Peak Charter School 78% +28 82% +28 85% +29
Platte River Academy 60% +10 83% +29 76% +20
Ridgeview Classical Schools 81% +31 78% +24 83% +27
Rocky Mountain Academy 50% 0 80% +26 76% +20
Sanford Junior/Senior High School 35% -15 62% +8 65% +9
Sierra Grande School 25% -25 46% -8 52% -4
Swallows Charter Academy 94% +44 71% +17 83% +27
The Classical Academy 81% +31 79% +25 90% +34
The Pinnacle 44% -6 43% -11 46% -10
Traut Core Knowledge School 95% +45 96% +42 95% +39
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Twin Peaks Charter School 67% +17 66% +8 89% +33
Windsor Charter Academy 64% +14 82% +28 27% -29
Woodrow Wilson Academy 43% -7 70% +16 76% +20
Zach Elementary 73% +19 80% +24
State Average 50% 54% 56 %
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APPENDIX AR - CORE KNOWLEDGE DATA, 7™ GRADE MATH

Colorado Core Knowledge Schools-7th Grade CSAP Math Scores

(Percentage of students at Proficient or Advanced)
(Numbers to the right of CSAP scores are the difference in percentage points from the state average)

School Name 2002 roints 1/, 2003 Points 1/, 2004 Points 1/,
Academy Charter School 53% +14 65% +24 44% +3
Academy of Charter Schools 42% +4 27% -14 48% +7
Aurora Academy 40% +1 24% -17 43% +2

Belle Creek Charter School 24% -17

Brighton Charter 11% -28 9% -32 18% -23

Bromley East Charter School 26% -13 34% -7 35% -6
Cesar Chavez Academy 37% -2 33% -8 82% +41

Cherry Creek Academy 45% +6 65% +24 78% +37
Cheyenne Mtn. Charter Academy 83% +52 77% +36 90% +49
Collegiate Academy 31% -8 35% -6 31% -10

Crown Pointe Charter School 39% 0 35% -6 68% +27
Elbert County Charter School 36% -3 68% +27 65% +24
Frontier Academy 29% -10 43% +2 46% +5

Frontier Charter Academy NA NA NA

Hotchkiss K-8 49% +10 49% +8 36% -5

James Irwin Charter Middle School 54% +13

Jefferson Academy Junior High 69% +30 50% +9 64% +23
Knowledge Quest Academy NA na

Liberty Common School 77% +38 62% +21 80% +39
Littleton Academy 73% +34 82% +41 92% +b1

Littleton Prep Academy 43% +4 43% +2 30% -11

Colorado Core Knowledge Schools-7th Grade CSAP Math Scores

(Percentage of students at Proficient or Advanced)
(Numbers to the right of CSAP scores are the difference in percentage points from the state average)

Moffat Middle School NA NA NA

Monument Academy 64% +25 74% +33 78% +37

Mountain View Core Knowledge School 50% +11 48% +7 41% +0
Parker Core Knowledge Charter School 77% +38 82% +41 80% +39
Peak to Peak Charter School 55% +16 73% +32 70% +29
Platte River Academy 73% +34 60% +19 69% +28

Ridgeview Classical Schools 57% +18 60% +19 62% +21
Rocky Mountain Academy 50% +11 45% +4 NA

Sanford Junior/Senior High School 48% +9 29% -12 59% +18
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Sierra Grande School 32% -7 28% -13 28% -13
Swallows Charter Academy 50% +11 65% +24 NA

The Classical Academy 70% +31 67% +26 63% +22
The Pinnacle 23% -16 36% -5 42% +1

Twin Peaks Charter School 74% +35 77% +36 57% +16
Windsor Charter Academy NA 63% +22 56% +15
Woodrow Wilson Academy NA NA

State Average 39% 41% 41%
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APPENDIX AS - CORE KNOWLEDGE DATA, 7™ GRADE READING

School Name 2002 | "7 [ 2003 | ™" | 2004 | "
Academy Charter School 71% +12 80% +19 68% +7
Academy of Charter Schools 57% -2 43% -18 57% -4
Aurora Academy 68 +9 60% -1 50% -11
Belle Creek Charter School 34% -27
Brighton Charter School 31% -28 36% -25 29% -32
Bromley East Charter School 60% +1 76% -15 55% -6
Cesar Chavez Academy 63% +4 78% +17 85% +24
Cherry Creek Academy 68% +9 95% +34 93% +32

Cheyenne Mtn. Charter 96% +37 100% +39 95% +34

Academy
Collegiate Academy 63% +4 70% +9 46% -15
Crown Pointe Charter School 56% -3 65% +4 72% +11

Elbert County Charter School 73% +14 81% +20 77% +16

Frontier Academy 54% -5 58% -3 67% +6
Frontier Charter Academy NA NA NA
Hotchkiss K-8 71% +12 62% +1 62% +1

James Irwin Charter Middle

School 68% +7
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Jefferson Academy Junior 79% +20 7% 16 79% +18

High

Knowledge Quest Academy NA NA

Liberty Common School 95% +36 87% +26 89% +28
Littleton Academy 90% +31 96% +35 94% +33
Littleton Prep Academy 78% +19 77% +16 60% -1
Moffat Middle School NA NA NA
Monument Academy 85% +26 78% +17 88% +27
Mountain View CK School 78% +19 92% +31 81% +20

Parker Core Knowledge Charter

91% +32 95% +34 95% +34

School

Peak to Peak Charter School 81% +22 87% +26 89% +28
Platte River Academy 73% +14 77% +16 88% +27
Ridgeview Classical School 77% +18 80% +19 81% +20
Rocky Mountain Academy 85% +26 90% +29 NA

Sanford Jr./Sr. High School 55% -4 45% -16 63% +2
Sierra Grande School 68% +9 32% -29 58% -3
Swallows Charter Academy 88% +29 85% +24 NA

The Classical Academy 88% +29 85% +24 82% +21
The Pinnacle 45% -14 59% -2 70% +9
Twin Peaks Charter School 93% +34 92% +31 74% +13
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Windsor Charter Academy NA 92% +31 94% +33
Woodrow Wilson Academy NA NA
State Average 59% 61% 61%
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APPENDIX AT - CORE KNOWLEDGE DATA, 7™ GRADE WRITING

School Name 2002 | ") | 2003 | " | 2004 | )¢
Academy Charter School 64% +14 77% +24 60% +8
Academy of Charter Schools 47 % -3 34% -19 46% -6
Aurora Academy 48 -2 56% +3 59% +7
Belle Creek Charter School 22% -30
Brighton Charter School 20% -30 14% -39 29% -23
Bromley East Charter School 45% -5 65% +12 44% -8
Cesar Chavez Academy 53% +3 76% +23 76% +24
Cherry Creek Academy 65% +15 93% +40 89% +37

Cheyenne Mtn. Charter 96% 46 100% 47 95% +43

Academy

Collegiate Academy 61% +11 58% +5 40% -12
Crown Pointe Charter School 39% -1 43% -10 80% +28
Elbert County Charter School 68% +18 77% +24 77% +25
Frontier Academy 52% +2 54% +1 61% +9
Frontier Charter Academy NA NA NA
Hotchkiss K-8 56% +6 51% -2 49% -3
James Irwin Charter Middle School 64% +12

Jefferson Academy Junior High | 66% +16 61% +8 71% +19
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Knowledge Quest Academy NA NA

Liberty Common School 93% +43 67% +14 92% +40
Littleton Academy 85% +35 96% +43 94% +42
Littleton Prep Academy 67% +17 68% +15 51% -1
Moffat Middle School NA NA NA
Monument Academy 72% +22 72% +19 76% +24
Mountain View CK School 48% -2 80% +27 67% +15
Parker Core Knowledge Charter School | 86% +36 91% +38 91% +39
Peak to Peak Charter School 74% +24 87% +34 82% +30
Platte River Academy 86% +36 65% +12 77% +25
Ridgeview Classical School 67% +17 70% +17 76% +24
Rocky Mountain Academy 80% +30 60% +7 NA

Sanford Jr./Sr. High School 34% -16 38% -15 56% +4
Sierra 6rande School 53% +3 32% -21 42% -10
Swallows Charter Academy 94% +44 80% +27 NA

The Classical Academy 76% +26 69% +16 84% +32
The Pinnacle 43% -7 48% -5 64% +12
Twin Peaks Charter School 93% +43 81% +28 72% +20
Windsor Charter Academy 63% +10 69% +17
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Woodrow Wilson Academy 60% +10 NA NA

State Average 50% 53% 52%
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APPENDIX AU - CORE KNOWLEDGE DATA, 8™ GRADE MATH

School Name 2002 | 7" (2003 | " |2004| "
Academy Charter School 41% +2 53% +15 53% +12
Academy of Charter Schools 38% -1 44% +6 37% -4
Aurora Academy 59% +20 53% +15 17% -24
Belle Creek Charter School NA
Bromley East Charter School 28% -11 41% +3 39% -2
Brighton Charter School 11% -28 5% -33 11% -30
Cesar Chavez Academy 25% -14 38% 0 72% +31
Cherry Creek Academy 38% -1 45% +7 65% +24
Cheyenne Mtn. Charter Academy 92% +53 95% +57 86% +45
Collegiate Academy 65% +26 63% +25 24% -17
Crown Pointe Charter School 45% +6 71% +33 29% -12
Elbert County Charter School 24% -15 52% +14 55% +14
Frontier Academy 29% -10 30% -8 34% -7
Frontier Charter Academy NA NA NA
Hotchkiss K-8 22% -17 23% -15 34% -7
James Irwin Charter Middle School 49% +8
Jefferson Academy Junior High 60% +21 54% +16 54% +13
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Liberty Common School 83% +44 76% +38 69% +28
Littleton Academy 78% +39 77% +39 89% +48
Littleton Prep Academy 39% 0 26% -12 22% -19
Moffat Middle School NA NA NA

Monument Academy 63% +24 50% +12 50% +9
Mountain View CK School 48% +9 42% +4 58% +17
Parker Core Knowledge Charter School 75% +36 76% +38 73% +32
Peak to Peak Charter School 63% +24 44% +6 66% +25
Platte River Academy 71% +32 60% +22 64% +23
Ridgeview Classical School 59% +20 48% +10 64% +23
Rocky Mountain Academy 49% +11 62% +21
Sanford Junior/Senior High School 54% +15 52% +14 33% -8
Sierra Grande School 8% -31 38% 0 29% -12
Swallows Charter Academy NA NA NA

The Classical Academy 68% +29 61% +23 55% +14
The Pinnacle 26% -13 31% -7 34% -7
Twin Peaks Charter School 71% +32 67% +29 66% +25
Windsor Charter Academy 28% -10 58% +17
Woodrow Wilson Academy NA
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State Average ‘ 39% ‘ 38% ‘ 41%
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APPENDIX AV - CORE KNOWLEDGE DATA, 8TH GRADE READING

Points

Points

Points

School Name 2002 | ™" | 2003 | ™' | 2004 | "
Academy Charter School 83% +18 81% +15 78% +14
Academy of Charter Schools 53% -12 74% +8 48% -16
Aurora Academy 78% +13 75% +9 50% -14
Belle Creek Charter School NA
Brighton Charter School 48% -17 33% +33 11% -53
Bromley East Charter School 67% +2 70% +4 75% +11
Cesar Chavez Academy 81% +16 69% +3 91% +27
Cherry Creek Academy 74% +9 91% +25 91% +27
Cheyenne Mtn. Charter 100% 435 100% 34 100% 36
Academy
Collegiate Academy 82% +17 73% +7 62% -2
Crown Pointe Charter School 70% +5 94% +28 52% -12
Elbert County Charter School 76% +11 74% +8 76% +12
Frontier Academy 65% 0 70% +4 63% -1
Frontier Charter Academy NA NA NA
Hotchkiss K-8 72% +7 62% -4 74% +10
James Irwin Charter Middle 67% .3
School
Jefferson Academy Junior High | 78% +13 79% +13 79% +15
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Liberty Common School 96% +31 100% +34 90% +26
Littleton Academy 93% +28 93% +27 98% +34
Littleton Prep Academy 61% -4 71% +5 88% +24
Moffat Middle School NA NA NA

Monument Academy 85% +20 98% +32 83% +19
Mountain View CK School 96% +31 79% +13 92% +28

Parker Core Knowledge Charter School | 89% +24 95% +29 98% +34

Peak to Peak Charter School 90% +25 86% +20 87% +23
Platte River Academy 79% +14 85% +19 69% +b
Ridgeview Classical School 88% +23 91% +25 91% +27
Rocky Mountain Academy 83% +17 90% +26
zzr\Zsz Junior/Senior High 54°% 11 78% 12 48% _16
Sierra Grande School 58% -7 75% +9 57% -7
Swallows Charter Academy NA NA NA

The Classical Academy 90% +25 87% +21 81% +17
The Pinnacle 56% -9 50% -16 61% -3
Twin Peaks Charter School 92% +27 96% +30 89% +25
Windsor Charter Academy 67% +1 89% +25
Woodrow Wilson Academy NA
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State Average ‘ 65% ’ ‘ 66 % ’ ‘ 64% ‘

259



STEM High / Middle School

APPENDIX AW - CORE KNOWLEDGE DATA, 8™ GRADE SCIENCE

School Name 2002 | 7" |2003| " [2004 | "¢
Academy Charter School 54% +4 49% 0 67% +16
Academy of Charter Schools 36% -14 35% -14 41% -10
Aurora Academy 68 +18 40 -9 22% -29
Belle Creek Charter School NA
Brighton Charter School 28% 26% 16% -35
Bromley East Charter School 44% 62% 57% +6
Cesar Chavez Academy 63% +13 69% +20 94% +43
Cherry Creek Academy 69% +19 76% +27 74% +23
Cheyenne Mtn. Charter Academy 96% +46 89% +40 | 100% | +49
Collegiate Academy 53% +3 43% -6 43% -8
Crown Pointe Charter School 65% +15 88% +39 38% -13
Elbert County Charter School 24% -26 57% +8 48% -3
Frontier Academy 51% +1 58% +9 40% -11
Frontier Charter Academy NA NA NA
Hotchkiss K-8 50% 0 49% 0 40% -11
James Irwin Charter Middle School 61% +10
Jefferson Academy Junior High 64% +14 59% +10 66% +15
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Knowledge Quest NA

Liberty Common School 90% +40 88% +39 86% +35
Littleton Academy 83% +33 86% +37 89% +38
Littleton Prep Academy 50% 0 40% -9 59% +8
Moffat Middle School NA NA NA

Monument Academy 67% +17 88% +39 67% +16
Mountain View CK School 70% +20 68% +19 67% +16
Parker Core Knowledge Charter School 73% +23 84% +35 82% +31
Peak to Peak Charter School 80% +30 66% +17 80% +29
Platte River Academy 71% +21 70% +21 67% +16
Ridgeview Classical Schools 76% +26 73% +24 86% +35
Rocky Mountain Academy 72% +23 57% +6
Sanford Junior/Senior High School 49% -1 56 % +7 38% -13
Sierra 6rande School 25% -25 38% -11 29% -22
Swallows Charter Academy NA NA NA

The Classical Academy 70% +20 59% +10 66% +15
The Pinnacle 31% -19 30% -19 38% -13
Twin Peaks Charter School 75% +25 62% +13 74% +23
Windsor Charter Academy 39% -10 84% +33
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Woodrow Wilson Academy NA

State Average 50% 49% 51%
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APPENDIX AX - CORE KNOWLEDGE DATA, 8™ GRADE WRITING

School Name 2002 Points 1/ 2003 Points 1/
Academy Charter School 59% +9 70% +21
Academy of Charter Schools 30% -20 47 % -2
Aurora Academy 59% +9 50% +1
Boltz Junior High School 81% +31 70% +21
Cesar Chavez Academy 69% +19 50% +1
Cherry Creek Academy 69% +19 67% +18
Cheyenne Mtn. Charter Academy 100% +50 100% +51
Collegiate Academy 59% +9 49% 0
Crown Pointe Charter School 70% +20 71% +22
Elbert County Charter School 43% -7 74% +25
Frontier Academy 49% -1 58% +9
Frontier Charter Academy NA NA
Hotchkiss K-8 46% -4 49% 0
Indian Peaks Charter NA NA
Jefferson Academy Junior High 48% -2 68% +19
Liberty Common School 90% +40 90% +41
Littleton Academy 88% +38 82% +33
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Littleton Prep Academy 50% 0 63% +14
Moffat Middle School NA NA

Monument Academy 70% +20 75% +26
Mountain View CK School 83% +33 68% +19
Parker Core Knowledge Charter School 75% +25 89% +40
Peak to Peak Charter School 77% +27 69% +20
Platte River Academy 63% +13 70% +21
Ridgeview Classical School 59% +9 72% +23
Rocky Mountain Academy 78% +29
giaz:))rl"d Junior/Senior High 38% 12 379 12
Sierra 6rande School 33% -17 44% -5
Swallows Charter Academy NA NA

The Classical Academy 82% +32 72% +23
The Pinnacle 32% -18 27% -12
Twin Peaks Charter School 77% +27 93% +44
Windsor Charter Academy 39% -10
State Average 50% 49%
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APPENDIX AY - SAXON MATH OVERVIEW AND RESEARCH

Saxon Math Overview and Research

Saxon Math is unique because the entire program is based on introducing a topic to a student and
then allowing the student to build upon that concept as they learn new ones. Topics are never
dropped but are instead increased in complexity and practiced everyday, providing the time
required for concepts to become totally familiar. This incremental approach to math differs from
most traditional programs, which are "chapter-based." In these traditional texts, students are
presented with and expected to learn an entire mathematical concept in one day. The homework
for that day consists of twenty or thirty problems, all of which deal with that concept. The topic
is then only reviewed prior to a test, if at all. Saxon textbooks, however, divide concepts into
smaller, more easily grasped pieces called increments. A new increment is presented each day
and students work only a few problems involving the new material. The remaining homework
consists of practice problems involving concepts previously introduced. Thus, every assignment
(and every test) is a cumulative review of all material covered up to that point.

In support of Saxon Math practices, review the article titled, —Scientific Research Base for Saxon
Math K-12, Foundational Research and Program Efficacy Studies”. This article (too large to
attach) can be found at:

http://www.saxonpublishers.com/pdfi/research/saxon_math_research.pdf.
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APPENDIX AZ - ADDITIONAL STEM PROGRAMMING FINANCED

THROUGH STEM ACADEMY

Challenger Learning Center Aerospace Science Center and Field
Trip Destination for K-12 Students

’ STEM Academy will offer an award-winning Challenger Learning Center, in order

to provide space education programs for schools, corporations, scouts, community
('II.IIIHL‘.'.I‘I‘ groups and the general public. At the core of the Center is a state-of-the-art space

simulator, which include an orbiting space station, and a Mission Control center
modeled after NASA's Johnson Space Center. The program is part of the Challenger Center for
Space Science Education, an international not-for-profit education organization founded in April
1986 by the families of the astronauts tragically lost during the Challenger space shuttle mission.
The STEM Academy location is part of a growing network of more than 50 Challenger Learning
Centers located throughout the United States, Canada and the United Kingdom and would serve
groups throughout the Denver Metro Area.

STEM Career and Technical Education Classes (CTE)

STEM Academy is currently considering various programming options including the following
classes that would be offered to all students in the South Metro area using business and industry
partnerships, grant funding and students fees. Elective classes, such as web design, engineering
design class, robotics etc. will be offered. Certification classes will be offered in partnerships
with Colorado Community Colleges and Universities. The classes will be fee based and
supplemented by business and industry partnerships. :

Academy of Science

Aviation Technology — College Credit Available
e Flight Simulator Training
FAA Test Preparation
Fundamentals of Flight
Flight Operations
Aviation Weather
Performance and Navigation
Integration of Pilot Knowledge and Skills
Field Trips and Industry Guest Speakers Explore Careers in the Aviation and
Aerospace Industry

Health Sciences — Partnership with the medical community — College Credit Available
e Medical Terminology
e Biomedical Engineering, Anatomy and Physiology
e Legal and Ethical Issues
e CPR/First Aid Certification
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Student Leadership — HOSA

Certified Nursing Assistant Program (Includes Hospital Rotations)
Healthcare Career Internships

Field Trips and Guest Speakers

Academy of Engineering

Project Lead the Way Classes — College Credit Available through PLTW

High School Program: Pathway To Engineering™

Project Lead The Way (PLTW) offers a dynamic high school program that provides students
with real-world learning and hands-on experience. This course will be offered as part of the
optional Expanded Learning Time (ELT). Students interested in engineering, biomechanics,
aeronautics, and other applied math and science arenas will discover PLTW is an exciting portal
into these industries.

PLTW’s premier high school program, Pathway To Engineering™, is a four-year course of study
integrated into the students’ core curriculum. The combination of traditional math and science
courses with innovative Pathway To Engineering courses prepares students for college majors in
engineering and E/T fields and offers them the opportunity to earn college credit while still in
high school.

Pathway To Engineering™ courses engage high school students through a combination of
activities-based, project based, and problem-based (APPB) learning. APPB learning not only
creates an environment for applying engineering concepts to real problems, but also prepares
students to:

Solve problems

Participate as part of a team

Lead teams

Speak to a public audience

Conduct research

Understand real-world impacts

Analyze data

Learn outside the classroom

The Logic Skills behind the Three-Tiered Approach.
This is a logical thought processes are built through APPB learning experiences in the program’s
three-tiered approach to coursework.

Tier One: Foundation
¢ Introduction to Engineering Design™—uses a design development process while
enriching problem solving skills; students create and analyze models using
specialized computer software.
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Principles Of Engineering™—explores technology systems and manufacturing
processes; addresses the social and political consequences of technological
change.

Digital Electronics™—teaches applied logic through work with electronic
circuitry, which students also construct and test for functionality.

Tier Two: Specialization Courses

Aerospace Engineering™—expands horizons with Projects developed with
NASA-aerodynamics, astronautics, space-life sciences, and systems engineering.

Biotechnical Engineering™—hones more advanced skills in biology, physics,
technology, and mathematics and applies them to real-world biotech fields.

Civil Engineering and Architecture™—introduces students to the
interdependent fields of civil engineering and architecture; students learn project
planning, site planning, and building design.

Computer Integrated Manufacturing™—enhances computer modeling skills
by applying principles of robotics and automation to the creation of models of
three-dimensional designs.

Tier Three: Capstone Course

Academy of Technology and Math

Computer Certification Classes — College Credit Available

Cad Design

Information Technology

Oracle Program

Electronics Program: Prepares students for entry level professional positions as
well as preparation for industry certifications in RFID and DHTI.

A+ Certification

Net+

Security+

Media/Television Studio

Graphic Design Classes

One or two year program college credit available through ACC
Develop Drawing Skills

Learn, understand and utilize:

o Elements of art

o Principles of Design
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Use Industry Recognized Software:

Adobe

CS2,

[lustrator

Photoshop,

In Design

Color and Typography

Create Presentations and Proposals
Create a Professional Portfolio

Commercial Photography

Basic Commercial Photography

Digital Commercial Photography
Comprehensive Basic and Advanced Photography
Work with Professional Photographers
Darkroom/Laboratory Training

Black and White/Color Principles
Create a Professional Portfolio

Utilize 35mm and Digital Format
Utilize 4x5 Large Format Film Cameras
Utilize Professional Studio Lighting
Photograph Customers

Photograph on-location Assignments

O 0O O 0O O O O 0 O

Teacher Cadet Program with an Emphasis in STEM Education

Foundations of Education

Learn about Teacher Certification
Governance of Schools

History of Education

Field Experience in Classroom Settings
Lesson Planning and Implementation
Legal Issues in Education

Independent Classroom Observations
Create a Professional Portfolio

Students involved in this program will be offered opportunities to do their internships at STEM
High and Middle Schools and with the STEM Academy ELT.

Academy of Auto Technology

Auto Technology — 1 Year Program College Credit Available through Arapahoe
Community College

Electrical System
Brakes
Suspension and Steering
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e Four Wheel Alignment
e Engines
e Shop Safety

STEM Academy Expanded Learning After-school Classes and Activities

STEM Academy will offer a variety of STEM Education after-school classes and activities with
experienced providers to elementary and middle school children. These classes will be fee-
based. At STEM High an Expanded Learning Time, (ELT) a plethora of survey classes will be
offered separate from the regular school day. According to Farbman and Kaplan (2005), students
at the schools where ELT has been implemented in the Massachusetts 2020 Education
Opportunity Project, spend 15 to 60 percent more time, 6 to 20 more hours per week, in school
than their counterparts at schools in the surrounding or feeding districts. Schools take advantage
of the additional time by expanding five categories of school activities: 1.) instructional time
with APPB activities, 2.) enrichment and elective opportunities, 3.) planning and professional
development, and 4.) tutoring and 5.) sports. (Appendices T, U and V)

The Expanded Learning Time (ELT) will be managed by STEM Academy. A Program Manager
will oversee the ELT and will recruit additional volunteers, staff and form partnerships with
community organizations to supplement programming and further extend the day. Staff members
or community partner high tech volunteers, under the direction of highly qualified educators will
teach enrichment classes and activities. School staff may also receive extra pay for the ELT. In
some cases, community organizations may provide in-kind services thereby reducing the cost
burden of these enhanced offerings at STEM High.
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