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CHAPTER ONE

Mastery Learning and
Outcome-Based Education

Introduction

This casebook presents ten case
studies of instructional programs identi-
fied as "mastery learning" or "outcome-
based education." Our purpose is to de-
scribe how these instructional programs
came to be implemented and what these
programs look like in practice.

This has not been an easy task to
accomplish. We have attempted to take
relatively detailed snapshots of the
instructional programs, but instructional
programs are not amenable to easy
description. Many of the critical features
of mastery learning or outcome-based
programs are not tangible. Instructional
programs are loosely organized policies
that are interpreted, implemented, and
modified by teachers and administrators
as the program occurs. The intent of a
program can often be stated as a rule
which outlines formal policy and expected
teacher and student behavior. But the real
program is often closer to "Yes, some-
times we do that, but other times we do it
this way, and other times we do it another
way, it just depends." Compromises are
made, and local routines are developed to
handle special conditions. Local routines

are difficult to tease out during site visits
because local school personnel seldom
recognize these unique adaptations.

Still, we have been able to compile
relatively rich descriptions of instruc-
tional programs. While we have struc-
tured the majority of the case studies
around a fixed set of questions, we have
attempted to describe program operation
in the wor Js of the teachers and adminis-
trators involved in the program.

This chapter briefly outlines the con-
cepts of mastery learning and outcome-
oased education. Four instructional mod-

that provide a general framework for
organizing the case studies are presented.
We have included a bibliography at the
conclusion of the casebook for readers
interested in further study of the mastery
and outcome-based concepts. We do so
because despite a wealth of literature on
mastery and outcome-based ideas, some
educators continue to define these ideas
as simple "teach to objectives" instruc-
tion. As the case studies make clear, this
narrow interpretation is far from what
mastery and outcome-based ideas are in
practice.
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What Are Mastery Learning and
Outcome-Based Education?

Outcome-based education is rooted in
two systematic approaches to instruction
and assessment. One is known as mastery
learning (Block, 1971, 1974; Block and
Anderson, 1975; Block and Burns, 1977;
Bloom, 1968; Guskey, 1985; Levine,
1985), an approach to individualized in
struction in which students are allowed
the time necessary to master units of cur-
riculum before proceeding to the next
learning unit. The other is known as
competency-based education (Mitchell
and Spady, 1978; Spady, 1977, 1978;
Spady and Mitchell, 1977), a general term
applied to instructional and assessment
efforts aimed at defining and evaluating
student performance.

The fundamental feature

of mastery learning

if the recognition of time

as a variable in school learning.

While the roots of outcome-based
education lie in mastery learning and
competency-based education, the
organizational barriers to applying these
concepts at the school, district, and state
levels provided the impetus, in 1980, to
form the Network for Outcome-Based
Schools under the auspices of the Ameri-
can Association of School Administrators
(Spady, 1982). The network, composed
primarily of school practitioners, has fo-
cused on organizational as well as instruc-
tional issues surrounding mastery learn-
ing ideas.

Spady, Filby, and Burns (1986) have
recently outlined two fundamental princi-
ples shared by all outcome-based educa-
tion (OBE) programs. The first OBE
principle is that instructional practice is
designed around clearly defined out-
comes that all students must demon-
strate. Instructional decisions about what
a student is to learn next are based on
successful attainment of learning out-

comes. The second OBE principle is that
schoi;is must provide the opportunity for
all students to reach the learning out-
comes. This means that OBE programs
have organizational arrangements that
give teachers flexibility in making in-
structional decisions regarding use of
time, grouping arrangements, teaching
methods, and materials. These two prin-
ciples enable OBE programs to match
closely the student and curriculum.

To describe OBE programs, it is useful
to consider five dimensions or compo-
nents of an instructional program. The
five dimensions are philosophy, curricu-
lum structure, instructional practice,
assessment procedures, and organiza-
tional arrangements.

Philosophy
OBE programs have an optimistic

philosophy of education derived from
mastery learning theory. This philosophy
asserts that instruction can be organized
so that virtually all students can learn the
information, concepts, and skills em-
bodied in the curriculum. The philosophy
also asserts that teachers can teach in
such a way as to ensure that virtually all
students achieve high levels of leam!ng.
The bel'ef system generated by this
philosophy proviues a firm foundation for
the commitment that is required to
implement mastery learning and
outcome-based education.

Curriculum Structure
In OBE programs, the curriculum is

organized around Naming outcomes that
have been established at the district or
school levels. The outcomes determine
what should be taught and how the cur-
riculum should be structured into learning
units, courses, or programs of study that
will best achieve those outcomes. Typ-
ically, curriculum segments have (a) out-
comes defined in terms of goals and ob-
jectives, (b) standards of student per-
formance which directly er ibody the goals
and objectives, and (c) curricular materials

7



sequenced in a logical fashion to support
attainment of the outcome goals and ob.
jectives. The alignment of outcomes,
standards, and materials ensures that
what is taught is what is tested.

Instructional Practice
OBE programs use instructional prac-

tices based on mastery learning ideas.
Mastery prdoedures require that students
demonstrate high levels of learning before
advancing to the next learning unit. Be-
cause students have the necessary pre-
requisites for future learning, students and
curriculum are better matched, and stu-
dents are more likely to have successful
learning experiences. In addition, OBE
programs also draw upon the research on
teaching and instruction to organize
pedagogical practice into systematic
models of master) teaching and learning.

A fundamental feature of mastery
learning is the recognition of time as a
variable in school learning. Mastery learn-
ing, as initially developed by Bloom
(19(8) and Block (1971, 1c . 4), was based
on John Carroil's (1963) model of school
learning. A feature of Carroll's model was
the conceptualization of aptitude for
learning not as a fixed capacity determin-
ing the level to which students could
achieve but as the time students needed
to learn to some fixed level. The direct
recognition of student differences in time
needed for learning has led to more flex-
ible use of time in mastery and outcome-
based rrograms and ways to accomodate
such differences in students.

Assessment
Procedures

OBE programs use assessment proce-
dures that provide evidence of student
attainment or nonattainment of the
mastery standard established for the
curriculum segment beng learned. This
assessment evidence is the basis for mak-
ing instructional decisions based on out-
comes and not time. This evidence also
provides the basis for grading student per-
formance, which in mastery learning
models includes only marks for mastery or
nonrnastery. In addition, since time does
not define when learning is over, the grad-
ing of students is completed periodically.

Grades can be changed to reflect higher
performance.

Organizational
Arrangements

Since learning outcomes are the basis
for instructional decisions about what
students will learn next, student ad-
vancement in an OBE program may vary
according to when and how fast students
achieve the outcome. Consequently, OBE
programs use organizational arrange-
ments that provide the necessary support
teachers require to make such decisions.
The organizational arrangements vary
according to the type of OBE program
under consideration.

Based in part on our work on this
casebook, we have identified four general
classes of OBE instructional programs,
organized according to two dimensions.
One dimension is instructional pace.
which refers to whether the teacher or the
student paces instruction. The other
dimension is classroom configuration,
referring to whether single or multiple
teachers are required for the program.
Figure 1 presents the four different mod-
els, each of which is described below:

WHOLE-CLASS, MASTERY models
attempt to bring all learners in a class-
room up to high levels of learning be-
fore allowing the entire class to pro-
gress to the hext learning unit. Instruc-
tion is paced by the teacher. And while
whole-class mastery h most effective
when teachers cooperate in a systematic
school program, mastery learning can
be carried out by individual teachers in
self contained classrooms.
FLEXIBLE GROUPING models pro-
vide alternative curriculum segments
designed to fit identified student pre-
requisites. Periodically, usually every
three or four weeks, all students are
reassigned to a new class where they are
taught the learning unit best suited to
their prior learning. Instruction is paced
by the teacher, but timing of instruction
is important: regrouping must be
scheduled for several classes of students
at the same time. These models require
several teachers to teach the subject at
the same time as well as good coordina-
tion among teachers.

S
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Figure 1

Four OBE Instructional Organization Models

41"; 41417P4Vrtgl.'

FLEXIBLE GROUPING, CONTINU-
OUS PROGRESS models provide
alternative curriculum segments to fit
identified student prerequisites in a
student-paced fornat. Students prog-
ress at their own taarning rate through
the curriculum. All teachers in the pro-
gram must teach at the same time each
day, with each teacher responsible for
some small set of objectives. Individual
students are reassigned to new classes
periodically (every several days for fas-
ter students) following demonstrated
mastery on prerequiiite objectives. A
testing center, a computer-based man-
agement system, and well- specified
curriculum and assessment instruments
are required.
CONTINUOUS PROGRESS models
allow students to progress at their own
learning rate. Continuous progress
models can be implemented by single
teachers. Because students are spread
out in the curriculum, a computer-based
management system and a well-
specified curriculum are required.

The Organization of the Casebook

We have organized the ten case studies
of this casebook around these four models
(see Table 1). Chapter Two presents four
whole-class mastery learning examples
Johnson City Central Schools, Red Bank
Public Schools, Mariner High School,
and Johnson Elementary. Chapter Three
presents examples of three flexible
grouping modelsConrad Ball Junior
High, Explorer Elementary, and Bar-
celona School. Chapters Four and Five
each present a single site-- North Sanpete
School District has a flexible grouping,

continuous progress; program in mathe-
matics and George Dilworth Junior High
School has a continuous progress pro-
gram in mathematics. The final case study
presented in Chapter SixCooper
Mountaindoes not fit any of the four
models. It is an instructional management
program included because of the wide-
spread use of computer management sys-
tems in supporting and managing mastery
and outcome-based programs. The
casebook concludes in Chapter Seven
with a cross-site analysis.



Table

A Summary of the Ten Case Study Sites

Site Type of Program Subjects
Number of

Schools
Grade
Level Site Visit Date

1. Johnson City Whole-Class Mastery All Subjects 4 K-12 November 1986
Central Schools

2. Red Bank Public WholeClass Mastery All Subjects 2 K-8 October 1986
Schools

3. Mariner High WholeClass Mastery All Subjects 1 10-12 November 1985
School

4. Johnson Whole-Class Mastery All Suojects 1 K-6 November 1985
Elementary

5. Conrad Ball Flexible Grouping Mathematics 1 7-9 November 1985
Junior High

6. Explorer Elementary Flexible Grouping Mathematics 1 K-6 November 1985

7. Barcelona School Flexible Grouping Mathematics 1 K-8 November 1985
Language Arts

8. North Sanpete Flexible Grouping/ Mathematics 6 K-8 April 1986
School District Continuous Progress

9. George Dilworth Continuous Progress Mathematics 1 7 8 1984-1985
Junior High School

10. Cooper Mountaiii Instructional Mathematics 1 K-6 November 1985

Elementary Management Language Ms April 1986
.1



CHAPTER TWO

Whole-Class Mastery Approaches

This chapter presents four examples of whole-class mastery approaches. The for exam-
ples, Johnson City Central Schools, Red Bank Public Schools, Mariner High School, and
Johnson Elementary, provide interesting contrasts.

Mastery learning is both a philosophy about student learning anda set of instructional
techniques to implement that philosophy. These two aspects of mastery learning are empha-
sized differently in Johnson City and Red Bank. Johnson City places a strong emphasis on
institutionalization of the philosophy of mastery learning while Red Bank emphasizes the
mechanics of mastery learning techniques. While both districts are effective, they have gone
about the implementation of mastery learning in different ways and emphasize different
aspects of mastery learning. These two small districts are excellent contrasting examples of
mastery learning.

Mariner High School and Johnson Elementary contrast, to some extent, implementation
of mastery learning at the elementary and secondary levels. However, we have chosen to focus
on difficulties in staff development approaches to implementing mastery learning in the
Johnson Elementary case study. Because of this, the contrast between elementary and sec-
ondary level implementation is less explicit. The issues raised in the Johnson Elementary
case study apply to all the sites in this chapter and suggest potential threats to mastery
learning implementation at all levels of education.



Johnson City Central Schools:
Outcome-Based Education
as Long-Term School Improvement

Introduction

"Unlike the way things happen in fairy
tales," writes Larry Cuban in theHarvard
Educational. Review, "school reform re-
quires more than a kiss to convert a frog
into a stunning prince" (1984, p. 131). In
no place is that better understood than in
the Johnson City Central Schools,
Johnson City, New York. School reform
efforts in the district have been organized
around mastery learning and outcome-
based education since 1971. In June 1985,
Johnson City had the first comprehensive
approach to school improvement approved
by the Joint Dissemination Review Panel
of the National Diffusion Network. Four-
teen years of hard work were required to
turn the frog into a prince.

The foundation for school improve-
ment in Johnson City is its Outcomes-
Driven Developmental Model (ODDM), a
comprehensive, 20-component program
outlining board, district, school, and
classroom policies and prc-xdures for
improvement efforts (see Figure 1). In
the words of the current superintendent,
Dr. Albert Mamary, the model "gives
teachers and administrators the frame-
work to make decisions. All our decisions
and all our thinking are based on the
model. When we have a problem, we go
there. We don't have to look outside. The
answers and solutions and direction are
within the model."

Implementing a comprehensive
program such as ODDM requires an
extensive school improvement plan.
Accordingly, the district has developed a
three-stage training process. During the
preparatory stage, a district leadership
team must complete initial awareness and

planning activities. The implementation
stage requires thirteen days of teacher and
administrator training, five during the
first summer followed by eight training
days during the first implementation year.
The third and final self-direction stage re-
quires ten additional days of training, five
during the second summer and five during
the second implementation year. Such
extensive training demands a great deal of
commitment and effort on the part of ad-
ministrators and teachers. As Assistant
Superintendent Larry Rowe characterized
the purpose of ODDM, "What you are re-
ally doing is trying to change the norma-
tive structure of the school, and that takes
time."

This school improvement effort is
guided by four questions which together
produce 14.1at district administrators call
a "vision of education." The four ques-
tions are outlined below:

1. What Do You Know? The foundation
of any school improvement effort, accord-
ing to ODDM, should rest on existing
knowledge about what works in schools.
As Mamary desc.ribeti it, "In this district,
knowledge is power. We place a high
premium on knowledge, so teachers know
that knowledge is rewarded, and knowl-
edge can start with anybody."

Although the work of mastery learning
specialists like Benjamin Bloom, James
Block, and Lorin Anderson have been
emphasized in Johnson City, Mamary also
cited the work of William Glasser's reality
therapy on how to get children to take
responsibility for their learning, the work
of Madeline Hunter in the area of teaching

12
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skills, the work of Bernice McCarthy on
wholebrain activities, and the work of
Jere Brophy and Tom Good on teacher
expectations as contributing to the over-
all foundation of ODDM.

2. What Do You Want? ODDM suggests

that teachers and administrators must
articulate what it is that they want stu-
dents to know when they leave a class-
room, a school, or the district. In Johnson
City, Mamary and Rowe have identified
and defined five fundamental outcomes
for its students:

a. Self-esteem. All students should
feel good about themselves as
learners.

b. Cognitive Levels. All students
should learn at all cognitive levels,
irrespective of the student's rate of
learning.

c. Process Skills. All children should
develop problem-solving, commu-
nication, decision making,
acc untability, and group process
skills.

d. Self-directed Learner. All children
should develop skills that enable
them to learn on their own.

e. Concern For Others. All children
should develop social awareness
skills and concern for those around
them. These exit outcomes are what
teachers should strive to develop
during each lesson, learning unit,
and course.

3. What Do You Believe? Every s6 tool

system is grounded on a set of beliefs
about education. The Johnson City belief
system, a set of shared attitudes about
children and schooling, is pivotal for the
decision-making process. As one high
school teacher described ODDM, "It has a
philosophy of how things should be done,

so when you have a decision about some-
thing, you can go back to what do we
believe as a school district before making
that decision."

The fundamental attitude of Johnson
City faculty is that virtually all students
can learn the curriculum, and all teachers
can teach so that students learn. Adopting
this belief was perhaps the single most

important result of the staff development
work. The consensus of purpose evident
in the district comes from this outlook
and helps generate their success-oriented
system. One seventh grade English
teacher told us, "I go home at the end of
the day, and I know that I taught better
than I've ever taught before. I know that
my students have learned better than they

ever learned before, not because of me but

because we're in a system."
Several other attitudes characterize

the beliet system as well. In Johnson City,
staff believe that talent can and should be

developed by schools rather than identi-
fied and selected. One mission of educa-
tion, stated Dr. Frank Alessi, director of
gifted and compensatory education, is "io
discover and develop the unique gifts and

talents of every single child." The main
way teachers strive to realize this goal is

through the "bubble-up" process and
"investigations" activities, which are
described in a later section.

The fundamental attitude of

Johnson City faculty is that virtually

all students can learn the curriculum,

and all teachers can teach

so that students learn.

Another guiding belief is that schools
should be inclusive rather than exclusive.
"We didn't want to get into the business
of saying who's gifted and who's not be-
cause we don't think it's necessary and it's
pretty harmful," according to Alessi. The
attitude that no student should be
excluded from any part of the school pro-
gram extends beyond the classroom as
well. For example, if a child wants to play
in the hand, Johnson City staff are com-
mitted to finding some means for that
student to do so.

4. What Do You Do? The final question
follows directly from the previous three:
Given what you know, what you want, and
what you believe, what are you going to
do to bring about the necessary changes?

9
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ivlamary asFerts that responsibilities for
students, parents, teachers, adminis-
trators, and hoard members must he
clearly delineated and that ODDM pro-
vides the framework for orchestrating
these responsibilities.

Johnson City has attributed a number
oY ,e.nefits to this comprehensive and
structured model. First, the model pro-
vides a common framework and language
system for school im;;41vement. "it makes
it possible to talk about education itself,"
one high school teacher noted. New staff
development activities are undertaken
with the purpose of expanding the model,
not replacing it. Mamary noted that
teachers in the district may say "slow
down," but you would not hear them say
"here we go again." Furthermore, he con-
tinued, "I think just about everybody in
the organization can tell you what the
mission is, what our beliefs are, and where
this district is going." That mission and
belief system provides a common starting
point for developing consistent instruc
tional practice.

The model also assists the district in
long-term planning. Implementing large-
scale changes requires planning beyond
the impending school year. Larry Rowe
explained:

To set up a district requires one to
think three to seven years down the
road. For a leader to develop that
sense of mission for the long-term as
opposed to the short-term is a very
difficult thing to do. A lot of people
shy away from a total system model
because it takes a lot of hard work.
How do you transform intention
into reality and then sustain it?
That's really the question that we all
have to ask ourselves. And that's
what we're sailing with ODDM. If
you attend to and intentionally
manage these components, you can
sustain growth and development.

Not cnly does the model provide a guide-
line for planning, it is the impetus for
school improvement. "You bring up one
problem and then all of a sudden three
other problems emerge," said Rowe. But
in Johnson City, teachers and adminis-
trators do not treat these contradictions
disconcertingly. Rowe continues: "ODDM

creates that internal conflict among the
whole staff and the organization that gets
people to sift out what it is that we're
really all about and what it is that we're
willing to commit to." People are forced
to think through what it is they want their
schools to look like. The on-going change
process has become familar and less
threatening to the Johnson City staff,
noted the middle school principal.
"Change is one of those things staff in this
district now accept as the rule rather than
the exception."

Finally, the heart of the model, the
mastery-based instructional process, can
produce good results in student learning.
Table 1 presents grade-equivalent scores
on the reading and mathematics subtests
of the California Achievement Test from
1977 to 1986. While caution must be
exercised not to read more into grade-

equivalent scores than such scores allow,
the data generally show Johnson City stu-
dents score above grade level in grades
1 8.

Student achievement carries over into
high school. According to the guidance
coordinator, James Vaughn, "it's difficult
to be unsevcessful in Johnson City. What.
I have seen happen is ' hat mastery learn-
ing really says to kids in very subtle ways,
'We want you to be successful and we're
going to do a lot to make you successful.'
I think that's a powerful message to kids."
Apparently, teachers have effectively
communicated that message to their stu-
dents. According to Vaughn, the New
York average for obtaining the Regents
high school diploma, which has require-
ments beyond those of a general diploma,
is close to 45 percent; at Johnson Cit,, 77
percent of high school students obtained
the Regents diploma in 1986.

Johnson City faculty credit their suc-
cess to the application of ODDM.
Outcome-based education has "simply
put us all on the same path of good, sound
education," according to one teacher. Or
as Garnita Cole, a basic skills coordinator
at one of the elementary schools said, "I
think that in outcomes-based education,
we have at last taken time to consider
what we really wanted to teach and then
looked at the whole science and art of
teaching. And we have found that when
we systematically and consistently do
these things, our children teat n."
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Table 1

Grade-Equivalent Scores in Reading and Math
for 1977-1986

Subject Grade Norm 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

Reading 1 1.8 1.7 1.9 2.0 1.9 2.1 2.1 2.1 2.2 2,3 2.2

2 2.8 3.0 3.0 3.2 3.1 3.1 3.2 3.4 3.6 3.4 3.8

3 3.8 4.1 4.1 4.1 3.9 4.0 4.1 4.5 4.2 4.4 4.7

4 4.8 5.5 5.7 5.6 5.7 5.7 5.6 5.8 5.8 6.3 6.3

5 5.8 6.6 6.7 7.3 7,8 7.6 7.1 7.0 7.2 6.9 7.5

6 6.8 7.7 8.3 8.0 8.1 8.5 8.3 8.3 8.2 8.4 8.6

7 7.8 8.7 8.8 9.3 9.4 9.7 10.0 10.0 10.0 9.6 10.0

8 8.8 10.1 10.0 10.2 10.8 10.6 11.0 11.1 11.1 10.7 10.6

Math 1 1.8 1.8 2.1 2.2 2.0 2.1 2.2 2.3 2.4 2.6 2.5

2 2.8 3.2 3.3 3.5 3.3 3.3 3.2 3.3 3.4 3.4 3.5

3 3.8 4.1 4.3 4.4 4.3 4.4 4.3 4.6 4.4 4.6 4.7

4 4.8 5.3 5.6 5.8 5.7 5.5 5.4 5.5 5.9 5.9 6.2

5 5.8 7.0 6.8 7.4 7.5 5.5 5.4 5.5 5.9 7.2 7.5

6 6.8 7.5 8.2 8.0 8.1 8.4 8.2 8.1 8.1 8.3 8.7

7 7.8 8.5 9.0 9.3 9.2 10.0 10.0 9.8 10.0 9.4 9.9

8 8.8 10.7 10.0 11.1 12.5 11.9 12.5 12.5 12.5 11.6 11.1

Note: Scores are for the California Achievement Test.

program Implementation

Setting
Johnson City, a small village of 18,000

and a suburb of Binghamton, is located in
south central New York. Along with the
nearby village of Endicott, the tri-city
area was, until the 1970s, one of the larg-
est shoe nicnufacturing areas in the world.
With the decline in the shoe industry, the
village now depends on local businesses
and the light industry in the area.

Originally populated largely by East-
ern European immigrants who relied on
the shoe industry to provide jobs, the area
is now enjoying modest growth, in part
because of the reputation of the schools.
Johnson City has also received a recent
influx of Asian immigrants, attracted by
its affordable housing. Students come
from primarily middle-class and lower
middle-class families.

There are four schools in the district,
two K- 5 elementary schools (Harry L.

Johnson and Lincoln), a 6-8 middle
school (C. Fred Johnson), and a 9- 12
high school (Johnson City High School).
Despite the age of the red-bricked
elementary and middle schools (all are
over 50 years old), the buildings are
well-maintained and comfortable. The
sixteen-year-old high school, which also
houses the district offices, appears new.
The guidance counselor pointed out that
"the facilities are a testimony to the pro-
gram. We've never had any vandalism, we
don't have graffiti, and we don't have the
kinds of problems you see in other
schoolF."

There are 188 teachers in the district.
Approximately 1200 students are enrolled
at the two elementary schools, 670 in the
middle school, and 940 in the high p:hool.
Student turnover in the district has aver-
aged 13 to 15 percent for the past ten
years, although Lincoln School, in a
low,.1-income neighborhood, has experi-
enced turnover rates closer to 40 percent.
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About 23 percent of the 8 student
population are classified as Chapter I stu-
dents; the same percentage of students re-
ceive free or reduced-price lunches.

Implementation
History

Albert Mamary divides the fifteen-year
history of school improvement at Johnson
City into three five-year periods or genera-
tions of development.

The first generation began in 1971,
when Dr. Jack Champlin assumed the
superintendency. Champlin and Mamary
had worked together in another district,
where Champlin had been an assistant
superintendent and Mamary had been
a district mathematics coordinator.
When Champlin moved to Johnson City,
Mamary joined him as his assistant
superintendent.

It was Benjamin Bloom's 1968 article
"Learning for Mastery" that led the dis-
trict to implement a mastery learning
program. Six volunteer elementary teach-
ers spent the summer discussing mastery
learning and working on ways to apply the
ideas in the classroom. According to
Mamary, "When they redefined aptitude
not as capacity but as rate, that was the
major difference. It was a notion that
drove a belief system that everybody can
learn, some just need more time." Over
the next several years, more leachers be-
came involved with mastery learning.
Mamary characterized this period as the
"idea" stage.

The second generation of development
began around 1976, when the district
went from a conceptualization stage to a

"science of panning and teaching" stage.
Administrators and teachers spent several
years developims a consensus about a
mastery learnii-i,.; instructional process
model that organizes curriculum and in-
struction in a consistent manner. "I can't
tell you how important it is for schools to
agree on an instructional model." Mamary
said. "It provides a framework for all new
staff development work whereby new
work can build on old work rather than
attempt to replace it."

The third generation, which began
around 1980, is characterized by Mama!)
as the "complete outcomes-driven" stage.
1980 marked the founding of the Net-
work for Outcome-Based Schools, a na-
tional organization of teachers, adminis-
trators, and educat: whose purpose is
to promote work in mastery learning and
outcome-based education. Johnson City,
under Mamary's leadership, began host-
ing Network-sponsored conferences dur-
ing this period. These conferences helped
spawn the full-scale development of the
Outcomes-Driven Developmental Model.

The long-term school improvement
process behind the creation and refine-
ment of ODDM was articulated by John
Champlin in an article written for
The School Administrator:

While Mastery will eventually chal-
lenge and perhaps reshape almost
all the important aspects ofa dis-
trict's operations, these things will
not happen all at once but through
an evolutionary cause and effect
sequence. The full benefit of a Mas-
tery program can only result from
it.' holistic application to the total
instructional system.

Program Description

The ODDM is a comprehensive district
improvement model, encompassing ns:.ily
components of district operation. Here we
will f(icus pimarily on the instructional
component and how it operates in the four
schools. However, it should be noted that
instructional procedures vary hecause of
subject matter and school organizatkm
differences inherent among elementary,
middle, and high schools.

Philosophy
The educational philosophy at

Johnson City Central Schools is rooted in
mastery learning theory and pract ice.
Mastery learning assumes that virtually
alt students arc capable of teaming what
schools have to teach. ( )ver the years, this
genera I premise has been stated in a vari-
ety of ways by the administration and



faculty fn Johnson City. In the Winter
1983 issue of Outcomes, Mamary outlined
eight elements that underlie staff de-
velopment and program implementation
activities. In abbreviated form, these eight
elements are

1. Almost all students are capable of
achieving excellence ;gi learning.

2. The instructional process can he
changed to improve !curling.

3. An essential function of schooling is to
ensure that all students perform at
high levels of learning and experience
opportunities for individual success.

4. An effective instructional process var-
ies the time for learning according to
the needs of each student and the
complexity of the task.

5. Success influences self-concept.
self-concept influences learning and
behavior.

6. Staff and students share responsibility
for successful learning outcomes.

7. Assessment of learning is continuous
and directly determines instructional
placement.

8. Credit is awarded and recorded when
learning is assessed and validated.

This philosophy statement and others
like it are discussed with new teachers
during a mandated, week-long summer
workshop. However, it is the district mis-
sion statement that administrators believe
is most important for teachers to endorse.
That mission statement, "All students
will learn well what schools want them to
learn," along with the five exit behaviors
of the ODDM (self-esteem, cognitive out-
comes, process skills, self-directedness,
and concern for others), is what Johnson
City faculty adhere to during their instruc-
tional planning and decisionmaking.
Their importance was underscored by
Rowe's statement, "If I went to another
district, I'd start with those two things,
what are we going to commit to and what
are we going to produce that will make us
good."

These beliefs will not be internalized
by building level staff, however, unless
district administrators actively solicit
their participation in conceptualizing the
joint mission. "Districts make a big rri
take," z-xording to Mamary, "when they
write a philosophy statement and give it

to teachers. That's foolish. They say they
have their beliefs; they have it for the desk
but nobody has internalized them except
a handful of people." In addition, Rowe
emphasized that districts must educate
faculties first. "Some districts get people
together and say, 'Okay, now tell me what
you want.' Usually they have no under-
standing or background to answer that
question. So I think one of the things that
leadership has to do is to make sure that
people are ready to talk about what they
want. The way you ready people is
through a systematic way of providing
them with knowledge." Both Mamary and
Rowe were quick to point out, however,
the importance of formalizing philosophy
statements slowly.

11111111,

"Districts make a big mistake,"

according to Mamary,

"when they write a philosophy statement

and give it to teachers.

That's foolish."

Curriculum
What Curriculum Is Taught? In New

York, there are state-mandated curricu-
lum outlines for every subject and grade
level. These guidelines provide the start-
ing point for organizing curriculum in
Johnson City, as they do for all districts in
the state.

At the school level, curriculum is
based, for the most part, on standard text-
book series. For example, in the elemen-
tary schools, Holt is used in mathematics
and Scott-Foresman in reading and lan-
guage arts. Although elementary mathe-
matics is based on Holt, there are non-
textbook objectives specified and
criterion-referenced tests are available.
All students take the same summative
tests for each learning unit between grade
1 and grade 5. In elementary reading and
language arts, teachers use the objectives
and criterion-referenced tests of the read-
ing series.

How Is the Curriculum Structured?
Curriculum in Johnson City is packaged

9

13



14

in learning units. A district curriculum
unit guide, complete with model learning
units, has been developed to assist teach-
er., in organizing curriculum into learning
units. The nature of the units vary with
teacher and grade level; some might in-
clude an elaborate two-week unit on
Anglo-Saxon literature; others might
be time estimates for completion of
chanters in the high school textbook used
in mathematics.

A lesson guide and model lessons sup-
plement the curriculum guide. The guide
suggests a standard lesson structure that
closely parallels the outline for a unit
structure. Each lesson is organized into
four segments: cue setting/motivation,
best-;;hot teaching, guided practice, and
independent practice. The lesson guide
also recommends that formative assess-
ment, correctives, extensions, and closure
should be ongoing features of all lessons.
The instructional process model, to be
discussed shortly, is a combination of
both the curriculum unit guide and the
lesson guide.

Johnson City teachers have had con-
siderable experience writing learning un-
its. Consequently, the writing of a unit
takes only one to two days according to
Gamita Cole, one of the original six
teachers who started mastery learning
1971. "In our early unit writing, we truly
got carried away," recalled Mrs. Cole.
"The teachers were extremely creative.
They came up with fantastic ideas and
ways to teach and good materials. But you
can't spend a whole year teaching a unit
on sentences. So we had to put the whole
program in perspective."

How Are Students Placed in the Cur-
riculum? Student placement is
heterogeneous by grade level. At the
elementary and middle school levels, stu-
dents are assigned to a teaching team and
identified by the appropriate grade level
designation. At the high school, grade
level is determined by the usual number of
credits earned.

Instruction
How Are Students Organized for In-

struction? Teaming is a major feature of
instructional organization at the elemen-
tary and middle schools in Johnson City,
Art Chambers, one of the elementary

2 0

school principals, told us, "We feel in this
dist, ict that teamilig makes the difference
between success and nonsuccess in Tarry-
ing out the instructional process."

Teaming occurred in different
configurations in the three schools. For
example, one of the elementary schools
had the following teams: a kindergarten
team (3 teachers), a first-grade team (5
teachers), a 2-3-4 team (3 teachers; stu-
dents teed into a single self-contained
fifth grade classroom), a 2-3.4-5 team (4
teachers), a 2-2-3.3 team (4 teachers), and
a 4-4-5.5 team (4 teachers). Each team has
a common 40-minute planning period dur-
ing the day. This particular configuration
was determined by the faculty and set up
partly because of past collegial work. The
other elementary school was not as elab-
orate in its teaming structure.

Because of the teaming arrangements
at the elementary schools, teachers found
it easier to provide blocks of time for cor-
rective and enrichment activities. They
also found it easier to regroup students.
According to Chambers, "Vertical team-
ing gives you a more seamless curriculum
and more continuous progress, cumu-
lative learning. The groups are fluid and
flexible, ever changing as kids are chang-
ing." Teaming overcomes some of the iso-
lation and lack of power teachers some-
times feel in traditional self-contained
classrooms. Mrs. Cole noted that "one of
the best things we see happening is teach-
ers sharing ideas and materials. They are
thinking in terms of what can we do rather
than what can / do."

At the middle school, teaming is done
for academic subjects and is mainly hori-
zontal; there are two sixth grade teams, a
sixth-seventh grade team, a seventh grade
team, and two eighth grade teams. Out-
side of the sixth grade teams, which are
not departmentalized, each team has one
teacher each from mathematics, science,
social studies, and English. A correctives
and enrichment study hall can be used by
each team to increase time flexibility lost
by the scheduling of 45-minute periods.
As one teacher commented, "It's not in-
terdisciplinary teaching. The teaming
here is for time management, to be able to
get the kids that we need when we need
them."

The middle school principal, Joe
Meehan, noted that "the teaming structure



gives these kids something more than
academics. It gives them a feeling of
belonging to a certain core of people.
They get a feeling of team camraderie."
He felt this was important for students
making the difficult transition from the
child-centered approach of the elementary
school to the academic emphasis of the
high school.

How Are Students Taught? The core
of Johnson City's instructional program is
the instructional process that teachers fol-
low. This instructional process has been
formalized into the model presented in
Figure 2. The model represents one of
four slightly different versions obtained
during the site visit.

The model is divided into three phases,
beginning with planning and ending with
summative assessment. The instructional
process represented in the model provides
an outline for teachers. One teacher said
the model "organizes you and makes you
more deliberate." Another teacher de-
scribed how the model changed her teach-
ing: "My quickest way to explain what I
do that's different is that everything I do
between the time I get the idea of what I
want to teach and the time the unit is
completed, all of that, is in a straight
line," Still another teacher pointed out its
common sense approach, "There's noth-
ing magical about the instructional pro-
cess model. A lot of people do those kinds
of things, whether or not they are in mas-
tery learning. The thing is, I think we're
more intentional about it."

The Johnson City faculty have been
refining the corrective enrichment part of
the model. Their efforts to make enrich-
ment activities more than "work that
keeps students out of trouble" have pro-
duced what they call the "bubble up" pro-
cess. Students who demonstrate either
exceptional performance or motivation
are encouraged to pursue further learning
of a particular topic, either with guided
help or independently. For example, at
one of the elementary schools, a group of
students were doing a unit on local his-
tory. Eight of the students showed a par-
ticular inte:est in learning more about
Harry L. Johnson, the person whose name
their szhool bears. Initially some students
conducted what the staff calls "guided
investigations," exploring further the life
of Mr. Johnson. From that group, students

might "bubble up" even further to under-
take independent study projects or "full-
fledge(' investigations."

The investigations activities are a key
part of the self-directed learner compo-
nent of ODDM. A major purpose is to get
students to "take charge of their learning"
rather than to be dependent on teacher
direction. Elementary school students
find this a novel idea and are beginning to
see that "they can have some influence on
what they're learning," according to Mrs.
Cole. Because of the flexibility in time use
at the elementary level, the investigations
activities are more easily conducted at
this level than at the middle and high
school levels.

These enrichment activities usually
take place during two of the three types of
learning the have been ide ".tified by the
district. EssenLicd learning is the learning
that occurs during regular instruction.
Enriched and exceptional learning repre-
sent more advanced stages of learning. In
accordance with their belief that all chil-
dren are talented and gifted, the goal of
Johnson City schools is to Lave every
student participate at some time in
investigations.

Assessment
How Are Students Advanced? Instruc-

tion in Johnson City is group-based and
teacher-paced at all grade levels. Depend-
ing on the level, there are different ways
to provide students the necessary time for
mastery.

At the elementary level, the team
configurations allows for flexible group-
ing and the movement of students among
existing instructional groups. To ac-
cornodate differences in learning time
requirements, some students might be
given additional instruction during the
school day, in effect receiving a "double
dose" of instruction. Classwork can also
be done after school, as late buses run
three times a week.

At the middle school level, the correc-
tive and enrichment study hall allows stu-
dents time to complete make-up work on
learning units that have not been mastered.
It is the students' responsibility to arrange
make-up work with teachers to complete
learning units. As one teacher noted,
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"You have to keep everything on a sched-
ule, you have to have deadlines, and you
have to teach em what their respon-
sibilities are. It they pass a deadline,
there's a consequence."

There is more variability at the high
school level. depending on the academic
department and teacher. Time cannot be
used as flexibly as it can at the middle or
elementary levels, which makes it more
difficult to find the time necessary for
mastery. In many cases, it is up to the
teacher to find procedures for moving
students through the curriculum. One
department coordinator explained, "You
have philosophy here and the real world
here," holding his hands apart, "and we're
trying to close that gap. It's one of our
problems right now."

How Is Student Progress Monitored?
The curriculum organization does not re-
quire an elaborate system to monitor stu-
dent progress. A computer maintains re-
cords of objectives mastered in elemen-
tary mathematics, but teachers, for the
most part, have devised their own
record-keeping system to keep track of
student teaming. "Very often teachers use
sheets with grids on it, in which they just
nunrioer the objectives or put down a word
or two which describes what it is," accord-
ing to Mrs. Cole. "Each teacher has their
own system of either a check, a plus, a
specific number, or just an M for mastery.
At a glance, they can estab'ish who has
mastered the objective and who hasn't.
It's not terribly difficult."

Some students are beginning to mon-
itor their own learning, according one
high school teacher. "When students have
not mastered something, they're very
quick to come to you and say, 'What do I
have to do to correct that? What do I have
to do to get a mastery mark?' They are
starting to ask questions that teachers
may not normally deal with day to day.
They seem to be learning a process. As we
get kids who have been in the system
longer, these questions are more frequent.
They know that if they don't master
something, there's a corrective process.
They know that if they do master some-
thing, then they have an opportunity for
enrichment. They have developed a new
style of learning."

How Are Students Graded? It is dis-
trict policy that students do not receive
failing grades. Mastery is set at 80 percent;

if performance is below 80 percent, stu-
dents are issued an incomplete for that
unit or grading period. According to the
middle school principal, an incomplete
means "that a youngster has not com-
pleted something that needs to be com-
pleted and will not receive a grade until
that piece of work is completed." While it
varies from teacher to teacher, the policy
sculls to be that even one incomplete on a
!earning unit will be reason for an incom-
plete on the ten-week report card.

At the elementary level, report cards
reflect letter grades, not numerical grades.
Students receive a rating of either M for
mastery, NM for nonmastery, or I for
incomplete. There are also fifteen
academic qualifying statements teachers
can use to embellish the grades. Exam-
ples of these evaluative statements are
"Works well on owna self directed
learner," "Consistently attains high test
scores," "Often needs reteaching and re-
testing," "Chooses to do more challeng-
ing activities," and "Often does work
carelessly." At the middle and high school
level, all grades are numeric.

Organizational
Arrangements

ODDM requires, first and foremost, a
strong commitment on the part of a dis-
trict to support school improvement.
Thus, a major factor contributing to
Johnson City's success has been the lead-
ership provided first by Jack Champlin
and Albert Mamary from 1971 to 1982,
and then Albert Mamary and Larry Rowe
from 1982 to the present. The administra-
tion has been supportive of all work con-
sistent with ODDM. For example, staff
development is conducted on school time,
which improves staff morale. As Mrs. Cole
said, "It's saying that we are putting our
money where our mouth is, that we think
it important enough to provide time for
the training."

Moreover, the administration actively
encourages the faculty to experiment and
explore. As Larry Rowe noted, "An intel
ligent leader never allows people to get
together who are going to share ignor-
ance. It's the leader's responsibility to set
up the conditions for people to become
aware and develop the need to change."

Another organizational factor that has
contributed to the program's success has
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been the low teacher turnover in the dis-
trict. This has allowed for a consistency in
instructional process not available in
many other districts. It has also allowed
teachers to become proficient in areas
outside of mastery learning since the dis-
trict has not had to expend staff develop-
ment energy maintaining the mastery skill
level of its faculty. Consequently, a con-
sistent, collective knowledge has accumu-
lated in the district.

Still another factor has been the suc-
cess teachers have experienced because of
their mastery learning skills. Teachers
have been able to hone their mastery

I yarning skills to a point where they are
Experiencing a great deal of success. The
i Addle school principal summarized this
idea when he said, "I think outcomes
based education in this district has made
our teachers feel that not only what they
do is successful and works for kids, but
that they're good classroom teachers be-
cause of all their own learning." That sen-
timent was echoed by another teacher,
"It's a system that once you understand it
and see it working, you can't find one bet-
ter. There is no other approach I can
imagine that could achieve more in what
my goal is as a good teacher."

Summary: Long-Term School
Improvement

Johnson City Central Schools have
probably been involved with mastery
learning ideas as long or longer than any
other school district in the country. Be-
cause of their protracted success, Johnson
City has been host to literally thousands
of educators in the last ten years. They
have received about 300 visitors in the
past two years alone, not counting confer-
ence participants.

Yet despite their reputed reforms, their
instructional practice remains fairly tradi-
tional. A7art from the teaming arrange-
ments in be elementary and middle
schools, there are no elaborate curricular
or instructional management systems in
place. Instructional practice looks much
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Red Bank Public Schools:
Increasing Test Scores Through
Whole -Class Mastery Learning

Introduction

A great deal of attention has been de-
voted to mastery learning since Benjamin
Bloom wrote the first contemporary paper
on mastery learning in 1968. The popular-
ity of Bloom's "Learning for Mastery" ap-
proach has emanated, in large part, from
reports of mastery learning effectiveness
(for example, see Block and Burns, 1977;
Bloom, 1986; Burns, 1979; Guskey and
Gates, 1986). While the reports vary as to
just how effecf:-,e mastery learning is, all
agree that mastery learning instructional
models can improve student learning.

hi Red Bank, New Jersey, a mastery
learning program has been implemented
in the district's two schools. In a district
where many of the students come from
disadvantaged backgrounds, mastery
learning has been a major factor in
improving standardized test scores from
below grade level to above grade level.
Since the 1979-80 school year, when the
program was first implemented in read-
ing, language arts, and mathematics, test
scores on the Metropolitan Achievement
Test have risen slowly but steadily (see
Table 1).

Red Bank teachers follow a teach
formative test reteachextendmas-
tery instructional model using teacher-
paced, whole-class instruction. As a class,
students proceed through preplanned
learning units in each subject area. Once
the initial teaching is finished, the for-
mative test is administered. The for-
mative test does not count toward stu-
dents' grades; rather, the test provides
teachers with a standard way of ascertain-
ing whether students can demonstrate
success on the unit's objective. On the

Table 1

Average Total Grade-Equivalent Scores on the MAT
for 1980 and 1986

GRADE NORM

YEAR

1980 1986

1 1.8 1.7 2.4

2 2.8 2.8 3.9

3 3.8 4.0 4.5

4 4.8 5.0 6.4

5 5.8 6.1 6.7

6 6.8 7.2 7.8

7 7.8 8.1 8.5

8 8.8 8.8 10.2

Note: MAT = Metropol'tan Achievement Test

basis of the formative assessment,
enrichment activities are provided for
those who have mastered the material,
and corrective activities are prescribed for
those students not demonstrating mas-
tery. A mastery test is administered to all
students at the end of the unit in order to
certify learning. Special sessions with re-
medial teachers or additional work are
provided for those students not mastering
the material the second time.

In this mastery learning approach,
which closely follows that of Block and
Anderson (1975), instruction is indi-
vidualized only when necessary, fiuring
the corrective phase following formative

This case study was written by David
Squires and Robert Burns.
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testing. This corrective phase is the heart
of mastery learning. Instruction is indi-
vidualized by providing additional in-
structional time for nonmasters and
allowing faster students to complete
enrichment activities. During the initial
instruction, however, the typical whole-
group teaching techniques are used, even

in reading and mathematics.
Providing teacher:, with the skills nec-

essary to develop mastery learning class-
rooms and maintain mastery learning cur-
ricula requires considnable investment of
time. How the mastery learning program
is managed and maintained at Red Bank
is the subject of Lhis site report.

program
Implementation

Setting
Red Bank, New Jersey, a prekinder-

garten to eighth grade school district with
two schools, serves about 850 students
with 70 certified staff. A coastal com-
munity of 16,000 in central New Jersey,
Red Bank is about an hour and a half
commuting distance from New York City.
The primary school serves students who
are three years old through grade four in
self-contained classrooms. The middle
school has self-contained classrooms for
grades five and six, and a departmen-
talized structure for grades seven and
eight. Sixty-five percent of the students
are black, thirty percent white, and five
percent Hispanic or Asian. Forty-five per-
cent of the students are on free or reduced
lunch programs.

Implementation History
Red Bank's interest in mastery learning

began in 1978 after Superintendent Joan
D. Abrams heard a speech on mastery
learning by Benjamin Bloom. Dr. Abrams,
then superintendent in Red Bank for five
years, felt it was time to focus attention
on the task of raising student test scores,
which were averaging below grade level.
After site visits by school board members
and the superintendent to Denver and
Chicago, the board decided to adopt mas-
tery learning for the 1979-80 school
year. A mastery learning consultant was
hired to provide teachers with approxi-
mately 12 days of inservice during the
year with additional sessions for adminis-
trators. By the end of the 1979-80 school
year, all regular classroom teachers had
constructed and taught a learning unit in
either reading or math using the mastery
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learning model described previously. Dur-
ing the 1980-81 school year, teachers
were required to teach all objectives in
reading, language arts, and mathematics
using the mastery learning model. This
implementation schedule was too ambiti-
ous and created tension and animosity
among teachers, although some of the
feelings may also l ave been generated ly'-
cause district-wide objectives or a pr ..-
scribed instructional model had previ-
ously never been specified for any subject
or grade level. Indeed, an implicit but crit-
ical assumption of mastery learning is
that teachers are accountable for a defined
curriculum and a specific way of organiz-
ing instruction. Implementing mastery
learning procedures concurrently in three
subjects at all grade levels changed dis-
trict practices dramatically.

Prior to 1979, teachers taught whatever
they felt was appropriate. There was no
district-wide curriculum in any subject, no
one person responsible for curriculum
coordination or articulation, and no single
textbook series in any subject area. Put
simply, there was no structure to the
schools' curricula. Thus, for teachers to be
held to a specific set of objectives to be
taught during a set period of time using a
"new" approach to instruction signif-
icantly changed the norms of the
organization and, in hindsight, created a
predictable amount of teacher resistance.
The teachers' association filed a series of
grievances to block further implementa-
tion of mastery learning. The most impor-
tant case went to the Commissioner of
Education in New Jersey and dealt with
the right of the school board to determine
curriculum versus teachers' right to
academic freedom. The Commissioner
upheld the sLliool hoard's right to deter-



mine the curriculum for the district. Over
the past few years, most teachers in the
district have become comfortable with
the mastery learning program. Many fac-
tors led to this change of attitude: teach-
ers became more familiar with mastery
learning procedures; teachers became
more involved in planning and revising
the mastery learning units and the curric-
ulum; district practices that encompassed
mastery learning became part of the
everyday life of the organization; written

curriculum and evaluation documents
provided a focused direction; the school
board supported continued implementa-
tion despite initial problems; a curriculum
director was hired to monitor the pro-
gram; and early success with increasing
test scores provided tangible evidence
that the program was working. All these
factors helped win over initial resistance
by many Red Bank teachers to mastery
learning.

program Description

Philosophy
"All children can master the curricu-

lum of the school," summarizes the die-
trict's educational philosophy and mis-
sion. The pu pose of schools is not to sort
students buf. to foster their development.
Education 1s approached with the attitude
of "what makes schools work, how can we
make them work better, and how can we
get all children to learn well?"

This philosophy is put into practice by
attending to two fundamental variables,
instructional time and prerequisite skills.
By teachers making the best use of in-
structional time through the teach for-
mative test reteach --extend mastery
test model of instruction, students not
learning the first time get a second oppor-
tunity to leap- I. This helps teachers assure
students have the prerequisite skills for
future learning. Thus, not only do stu-
dents get a second chance to learn, but
teachers get a second chance to teach.

Curriculum
What Curriculum Is Taught? Mastery

learning unit objectives have been
developed in all subject areas across all
grade levels (see "A History of
Curriculum Development in Red Bank").
In Red Bank, unlike many school
distrkil, the curriculum is not determined
primarily through textbook adoptions.
Rather, the curriculum is summarized in
"Unit Objectives" for each subject area
and each grade level. The unit objectives
focus instruction over a several week

to*
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period, with textbooks, workbooks, and
other instructional activities and
materials supporting the unit objectives.
A seventh grade teacher, for example,
uses three different basal texts, one for

coverage of basic math concepts, one for
pre-algebra concepts, and the last one for
geometry.

In Red Bank,

unlike many school districts,

the curriculum is not determined primarily

through textbook adoptions.

How Is the Curriculum Structured?
The curriculum for reading, language arts,
mathematics, science, social studies, and
other subjects is organized in learning
units, a set of units forming a course of
study guided by a subject area rationale.
Each of these componentslearning
units, courses of study, and subject area
rationalesis discussed below.

The Learning Unit. The learning unit
is the building block of the curriculum. A
learning unit consists of a series of lessons
of 30-60 minutes in length covering two
to four weeks of material. A learning unit
generally has a topic title and is followed
by a unit objective stated in a sentence or
two (see "Some Learning Units in Third
Grade Reading"). Learning units can also
be thought of as a c hapters in a textbook
or what happens bCween major grades in
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a teacher's grade book. This unit defini-
tion is convenient as teachers already
think about and structure their instruction
in similar terms.

Teachers have developed a guide to
writing units called "Unit Specifications."
The guide defines each step in the in-
structional model to be described
shortly) and provides a suggested format
for recording instructional activities
appropriate for each step of the model.
Each unit, when written according to the
unit specifications, provides a teacher's
edition to guide instruction during the
unit.

One benefit of the learning unit
organization is that lesson planning is
simplified because instructional activities

A History of Curriculum
Development at Red Bank
1979 Initial teacher staff development in mastery learning.

1980 Implementation of learning units in reading, language
arts, and mathematics. Initial curriculum supervisor hired.

1981 New curriculum supervisor organizes st _xture for
curriculum development efforts. Refined classroom
observation fora

1982 Developed subject area rationales . reading, language
arts, and math. Developed science rationale and objectives.
Implemented student mastery management system.

1983 Developed social studies rationale and objectives. Wrote
unit specifications pamphlet. Developed art rationale and
objectives.

1984 Developed industrial arts and home economics rationale
and objectives. Developed physical education and health
rationale and objectives. Developed early childhood
rationale and objectives. Developed algebra objectives.
Developed library rationale and objectives.

1985 Developed Spanish rationale and objectives. Board
funded summer cui culum development work by 15
teachers. Developed English as a second language
rationale and objectives.

1986 Enlisted 40 teachers for second summer of curriculum
development. Revised early childhood report card. Revised
unit specifications booklet to include parent activities.

14.

are included in the unit guide. For exam
pie, teachers might write in their plan.
hook: "MondayMain Idea Unit, Guided
Practice Activities 2 and 3." The activ-
ities and copies of instructional materials
are included in the unit. Copies of each
unit are kept by the teacher using the unit,

a file copy maintained by the cur-
riculum director assures a complete
document, year to year.

Learning units are working documents
that are continually being refined. if there
are five subject areas per grade level, 15
units per subject area, and eight grade
levels, then the district curriculum con-
tains 600 mastery learning units. With
each unit update occurring every five
years, then 120 units need annual revision.
If one unit takes 20 hours to revise, the
district needs 2,400 hours to maintain the
curriculum in good repair.

This yearly updating keeps the units
fresh and flexible as the written curricu-
lum gradually reflects teachers' increased
awareness of subject matter structure, in-
structional techniques, their own intuitive
notion of mastery, and students' increased
competence in prerequisite skills. For
example, a first grade unit on shapes and
colors is no longer used as students are
new mastering this content in kindergar-
ten. As students' mastery of prerequisite
skills increases, units are modified or up-
graded yearly.

In the fall, teachers receive the unit ob-
jectives, meeting in grade level groups to
determine approximately when each unit
will be finished. This calendar is recorded
and kept on file in the central office. As
teachers finish a unit, student per-
formance information on formative and
mastery tests is recorded. In the spring,
grade level groups can revise, delete, or
define unit objectives in all subject areas,
providing changes are consistent with dis-
trict standards, provide for an appropriate
scope and sequence across grade levels,
and achieve consensus at that grade level.

The unit objectives have become
increasingly complex and difficult as stu-
dents enter each successive grade level
having mastered more prerequisite skills.
Over the last three years, for example,
seventh and eighth grade math courses
have been upgraded to include beginning
algeh a concepts in at least four units,
where there had been no units previously.
Standardized tests have also influenced



the yearly review of unit objectives. Test
results are scrutinized for patterns of stu-
dent achievement that may suggest the
need for unit revision. For example, if
third grade students don't score well in
geometry and measurement, then teachers
would review the appropriate units and
suggest changes. The curriculum director
provides the quality control function by
helping teachers discuss issues and reach

consensus before formally approving
changes. Once agreed upon, the revised
units guide instruction for the coming year.
During the summer, grade level recommen-
dations receive priority for unit revision.

Courses of Study. A course of study
encompasses the ten to twenty units and
their objectives for each ef the eight grade
levels. Teachers pay close attention to
when each unit is taught so all students
will complete the curriculum by the end
of the year. Teachers are required to re-
port, through the principal, to the central
office when each learning unit is com-
pleted. Completion of the curriculum en-
sures that all students have the prerequi-
site skills for the next grade level.

Courses of study can also be examined
across grade levels, to insure curriculum
continuity as students learn more com-
plex topics in a subject. For example,
Table 2 provides the learning unit sequ-
ence for the topic of main idea in reading.

Subject Rationales. Learning units and
their objectives need to be generated
according to publicly held standards. Ir
Red Bank, the subject rationales do
exactly this by answering the questions
"What do we teach?" "Why do we teach
it?" and "How much time do we spend
teaching it?" Subject rationales outline
t. major content areas appropriate for
the subject, justifying the choice of con-
tent with expert ach ice and supporting
the justifications with available research
(Squires, 1984).

Subject rationales represent an overlap
of content, concepts and skills in district
instructional materials (such as text-
books), standardized tests, content area
expert's structures and recommendations,
district at,essment measures, a child's
developmental level, and community
expectations (see Figure 1). Most impor-
tantly, district standards should approxi-
mate the best thinking from teachers exp-
laining their own intuitive notion of mas-
tery for particular subject areas.
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Some Learning Units in
Third Grade Reading

Unit I Recalling Sequence R3.01 We will use comprehension skills
when completing unfinished stories using sequence clues. We will
read stories and practice recalling.

Unit II Noting Important Details R3.02 We will practice com-
prehension when identifying and recalling the important details of
stories and nonfiction. We will compose a paragraph, including
examples of important details.

Unit III Main Idea R3.03 We will practice comprehension when
identifying the main idea of stories and nonfiction articles when
stated and inferred. We will summarize the main ideas in stories and
books orally and in writing.

Unit IV Reality and Fantasy R3.04 We will use comprehension
skills when distinguishing between real and make-believe when read-
ing stories. We will compose examples of each type.

Unit V Character Analysis R3.05 We will practice comprehension
skills by interpreting a character's emotion in stories and plays. We
will write a paragraph to illustrate the motives of a certain :haracter
from one of the stories we read.

Unit VI Cause and Effect R3.06 We will use comprehension skills
to determine cause and effect relationships when reading stories. We
will compose stories showing real or imagined cause and effect events.

Unit VII Interpreting Events and Drawing Conclusions R3.07 We
will use the clues given in stories to interpret and draw conclusions
about the unstated information in a story. We will complete un-
finished stories by using inference skills to interpret events and draw
conclusions.

Unit VIII The Play Form R3.08 We will recognize the play form
by reading plays orally with attention to stage directions. We will
practice role playing in order to compose and perform at a school
assembly.

Unit IX rography and Autobiography R3.09 We will recognize
biographical and autobiographical literature and distinguish between
the two. We will compose a biographical sketch of a famous person.

Unit X Nonfiction R3.10 We will recognize nonfiction literature as
being about real people and events, or as giving information, by read-
ing samples of nonfiction. We will write a paragraph about a real
event.

Unit XI Fairy Tales R3.11 We will recognize fairy tales by identify-
ing their qualities (faraway lands, indefinite time in the past, rescue
or challenge, magical creatures or events, happy endings) when read-
ing stories. We will write fairy tales.

Unit XII Poetry R3.12 We will recognize poetry as a form of litera-
ture which tells about one certain feeling or thing by reading poems.
We will distinguish between poetry and prose by noticing line ar-
rangement, rhythm and rhyme. We will write an original poem.

Unit XIII Labeling Types of Literature 83.13 We will recognize
and name plays, biography, autobiography, nonfiction articles, fairy
tales and poetry when presented without labels.



24

For example, in order to develop the
reading/language arts rationale, a curric-
ulum committee proposed seven content
areas which defined excellence in reading
and language arts: reading; literature;
writing; listening and speaking; rhetoric,
logic and thinking skills; media produc-
tion and analysis; and study skills. The
committee wrote a justification of each
area, citing research and experts' opinions
t illustrate the content's importance.
The subject rationales provide a way to
judge the balance within a particular cur-
riculum and to index objectives to see

Table 2
Main Idea Sequence of Learning Units Across Grade Levels

Grade Learning Unit

1 We will practice comprehension skills by recalling details
and identifying the main idea in a story.

2 We will identify the main idea expressed in a paragraph.

3 We will ,ractice comprehension when identifying the main
idea of stories and nonfiction articles when stated and
inferred. We will summarize the main ideas in stories and
books orally and in writing.

4 We will practice comprehension skil:, in identifying details
and main ideas in paragraphs, stories, articles, and the novel
The Wacky World of Alvin Fernald. We will practice
comprehension by applying skimming/scanning techniques,
reviewing sequencing skills and by writing summaries based
on the novel The Summer of the Swans.

5 We will recognize the main idea and supporting details in
stories and paragraphs, and construct and edit a paragraph
where the details support the main ideas.

6 We will analyze, select, and write the best summary of a
reading passage from the book, Island of the Blue
Dolphins justifying the choice from the passage's
supporting details. We will write and edit an expository
paragraph where the details support the main idea.

7 We will learn to skim and scan nonfiction articles using the
SQ3R approach to recognize the main idea and to read for
important details. We will produce written summaries.

8 We will analyze, summarize, and create the plot of a story.
We will explain the author's point of view in stories and
novels and create, write, and edit a classroom book of
stories from different points of view.

that all standards have be on actually ad-
dressed in instructional units. New Jersey,
for example, recently mandated a high
school proficiency test that required a
writing sample. Rather than create a new
composition program, teachers
reexamined the reading/language arts
rationale and learning units that included
writing and recommended changes in
learning units in several subject areas.

The subject rationales are expected to
have a lifespan of ten years. The overall
structure of subjects change slowly and
research results accumulate at a similarly
gradual pace. Individual learning units, on
the other hand, may change on a yearly
basis as long as they are aligned to the
subject area rationales.

How Are Students Placed in the Cur-
riculum? Students are assigned to grade
levels by age. Classes are intentionally
heterogeneous, based on the idea that
students 1, am best in mixed groups. Abil-
ity grouping, which tends to in-
stitutionalize low expectations for some
while not measurably helping the more
able, is avoided (Oakes, 1984

Instruction
How Are Students Organized for In-

struction? Students learn in self-
contained classrooms. Instruction is
teacher-paced, with a strong emphasis on
teacher-directed, whole-class lessons.
Thus, all students receive the same in-
struction as a class until the formative
test. After the formative test, instruction
is more individualized and students are
grouped according to whether they re-
quire additional instruction or are ready
for enrichment activities.

How Are Students Taught? All learn-
ing units are taught using the mastery
learning instructional model. An outline
of the model is provided in Figure 2. A
fundamental feature of this approach
instruction is that students are provider.
with two chances to understand the
unit's objectives.

The mastery learning model outlined in
the figure is for a fifteen-day unit. The
first two weeks are group instruction, with
characteristic lesson activities. The initial
group instruction culminates in a for-
mative assessment on day ten. Following
the formative assessment, grouping iA



required to provide students with addi-
tional instruction or enrichment activ-
ities. If students don't pass the formative
test, corrective activities using different
materials and techniques are provided.
Students who demonstrate understanding
on the formative assessment move on to
activities usually reserved for "g:fted"
students, Because groups are formed on
the basis of a formative assessment, the
groups remain flexible and based on need,
rather than on less precise, and more
global, measures of student achievement
or ability.

Reteaching and enrichment activities,
the individualized portion of the unit, lasts
four days, as shown in the figure. Follow-
ing this phase of instruction, all students
take the mastery test together. Results are
recorded and all students in the class move
on to the next unit of instruction. If some
students do not pass the mastery test, they
receive additional instruction from reme-
dial teachers on a pull-out or in-class basis.
(The remedial instructors are funded pri
marily through Chapter I or State Com-
pensatory Education programs.)

Overall, then, the instructional model
provides time and opportunity for all stu-
dents to master each unit of the curricu-
lum. Because students move through the
curriculum units as a class, they avoid the
disruption of constantly restructuring
groups and are provided with a stable
environment in which the teacher and
students know each other well.

What does mastery learning look like
when implemented in a classroom in Red
Bank? In each classroom there is a chart
listing the steps of the instructional
model. At the beginning of the year,
teachers review the chart with students.
As teachers use the vocabularyinput,
guided practice, formative teststudents
learn how to learn. For current units, ob-
jectives are also posted around the room
to remind students and teachers about the
focus of learning. Students can routinely
answer the question, "What are you
learning today?" by restating the dis-
played objective in their own words.
Teachers use the unit guide to help plan
and direct their instruction.

Whole class instruction characterizes
initial instruction, even in reading. Teach-
ers are at the front of the classrooms
directing discus3ionc, demonstrations,
and other activities. Grouping is evident

Figure 1

Influences on Curriculum

Texts

9iJSFi >*;

Tests Student Needs

Curriculum

Teacher
Knowledge

Communit),
Input

when the class has progressed past the
formative test. During instruction in read-
ing/language arts or math, the Chapter I
(remedial basic skills) teacher may be in
the classroom working with the students
needing correctives while the classroom
teacher directs the students participating
in extension activities.

Expert
Advice

Assessment
How Are Students Advanced in the

Program? Classroom teachers are the
first to use the results of the formative and
mastery tests to make decisions about
grouping and remediation. For example, if
few students passed the formative test,
teachers may decide to review instruction
used during input or the content or the
format of the formative te.:4 to determine
ways in which students can be more suc-
cessful. Teachers might also cht.--,k to see
that their assumptions about nef.essary
prerequisite skills were realized in previ-
ous units or grade levels.

Teachers also report their mastery test
results to the principal. The principal re-
views the results, checking to see that
teachers are not falling too far behind,
summarizing the results across subject
areas and teachers, and reporting the
findings to the central office in a regular
monthly report Principals are held
accountable by the superintendent for
teacher,' progress through the curriculum.

Student
Requirements
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Figure 2

Red Bank's Mastery Learning Instructional Model
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How Is Student Progress Monitored?
Formative and mastery tests are designed
by teachers and reviewed by other grade
level teachers before the tests are used.
The tests generally reflect teachers' intu-
itive notion of mastery, and are used to
confirm the teachers' judgment that stu-
dents have mastered unit objectives.

How Are Students Graded? Students
are graded on a combination of class
assignments, homework, reports, and
mastery tests (formative assessments are
not graded). Teachers assign letter grades
in each subject area based mainly on mas-
tery test results. Included with the report
card is a sheet that lists the unit titles for
reading, language arts, and mathematics
for the entire school year. Although
numerical scores had been included in the
report card for each unit in the past, this
was time consuming for teachers, and pa-
rents did not find the information of sig-
nificant value. Consequently, numerical
scores are no longer provided.

Organizational
Arrangements

Red Bank offers a model of a connected
curriculum in which unit objectives are
tied to tho time needed for mastery and to
district standards which assure curricu-
lum balance. This connected curriculum
works because of the support provided by
the organization.

Increased coordination requires more
organizational support. When mastery
learning began in 1979-80, the school
board created a new position, supervisor
of curriculum and staff development,
which was also responsible for funded
programs and affirmative action. In addi-
tion, there was one teacher from each
school who was released full time to assist
the principal in implementing and coor-
dinating the new program.

School schedules had to be arranged so
that all teachers on a grade level were
released for their planning period at the
same time. This allows grade level teach-
ers to meet and plan for upcoming in-
struction and reach consensus on instruc-
tional materials and strategies incor-
porated in the units.

Classroom observation forms have also
been revised to support mastery learning.
On one part of the observation form, the

principal records evidence of mastery
learningposted objectives, use of the
unit guide, and use of the vocabulary of
the instructional model with students.
Teacher evaluation procedures monitor
whether teachers turned in the calendar of
grade level objectives, assessed students
using formative and mastery tests, and
completed the grade level units by the end
of the year.

4111011111101.

27

School schedules had to be arranged so that

all teachers on a grade level

were released for their planning period

at the same time.

Job descriptions were revised to use the
terminology of mastery learning and
emphasize aspects of teacher and ad-
ministrators' positions that would im-
prove student achievement. The superin-
tendent implemented a management by
objectives system for administrators
which provided accountability for pro-
gram implementation. Each administrator
designed a series of goals to support
teachers in implementing mastery learn-
ing. A portion of administrative raises
was determined by accomplishing these
goals. The school board also held the
superintendent responsible for attaining
mutually agreed on goals for the school
system as a whole. The school board also
supported mastery learning by allocating
money for unit development and staff
development to produce units and up-
grade teaching skills. For example, during
1986, $14,000 was allocated for summer
unit development work, with over 40 out
of 70 staff members participating.

Teacher-school board agreements were
configured to support curriculum efforts.
For example, the teachers' association
and the school board agreed on an hourly
salary that teachers would receive for
writing units and performing other pro-
gram development functions. This was
accomplished without having to negotiate
a job description and a salary for each
individual task. Consequently, teachers
are heing remunerated for spending more
time on program development activities.
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program
Results

We suggested at the beginning of this
site report that mastery learning had been
one of the factors affecting rising test
scores in Red Bank. Here we will present
more detailed test score data over the past
eleven years for the subtest scores on the
Metropolitan Achievement Test in read-
ing and mathematics. Scores are pre-
sented in Table 3 for each of the eight
grade levels for five years prior to mastery
learning and the six years since the first
mastery learning work began (see "Inter-
preting Grade-Equivalent Scores").

Interpreting
Grade-Equivalent Scores

Grade-equivalent scores are often interpreted incorrectly.
Consequently, a word of caution is in order.

From a psychometric point of view, grade-equivalent scores
form a poor metric for reporting student achievement. Despite
their apparent simplicity, there are problems with these scores.
For example, they cannot be added or subtracted. While tempting
to do so, the results are not meaningful. To understand why this is
the case, we must describe what information grade-equivalent
scores contain.

A grade equivalent score for a student on some test is based on
how that score compares to other students' scores in some identi-
fied norm group who also took the test. A grade-equivalent score
of 4.2, for example, is assigned to all students who had the same
raw score on the test as the average student in the second month
of the fourth grade in the norm group. Since the differences be-
tween grade equivalent scores are arbitrary, being based simply on
how the norm group performed, it is not legitimate to add or
subtract them; the units between scores are not equal. This prob-
lem is compounded as we move between grade levels and different
tests and norm groups must be used.

Having said all this, it is still true that higher grade equivalent
scores do indicate better test score performance; we just do iv ,t
know how much better. We suggest that the scores in Table 3 be
interpreted only as indicators of how well Red Bank students
performed as a group, relative to the norm group for the test.

One comparison of interest is between
1979 and 1986, before and after the mas-
tery learning program started. In reading,
students were below grade level at all
grade levels except grade seven in 1979.
In 1986, they were above grade level in all
grade levels except grade three. In addi-
tion, all 1986 scores are above all 1979
scores. In mathematics, a similar pattern
is seen. It is clear that Red Bank scores
have improved virtually across the board,
in all eight grade levels and in reading and
mathematics. And it is quite likely that
the mastery learning program at Red
Bank contributed to the rising test scores.

What is less clear is the extent to
which the mastery learning contributed to
the increase in test score performance. It
is difficult to answer this question since
other factors, like the increased attention
education has received in recent years,
could have contributed to the higher test
scores. One important factor, however, for
which there are Red Bank data (seeTable
4), is the change in student composition
over the years. Influxes of economically
disadvantaged or advantaged students can
have dramatic effects on a school's test
scores since economic background is
moderately related to test score
performance.

In Red Bank, there has been about a ten
percent drop in the white population and
a ten percent increase in the Black popu-
lation. Since many Black students histor-
ically have come from more economically
disadvantaged backgrounds than whites
in Red Bank, the rising test scores appear
to have occurred despite charges in stu-
dent composition. If anything, the in-
crease in economically disadvantaged
students over the same period that test
scores have been increasing makes a good
case for the potency of mastery learning.

Thus, Red Bank students appear to have
benefited from the mastery learning pro-
gram. They are now demonstrating above
average test score performance where they
were demonstrating below average per-
formance prior to mastery learning.
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Table 3

Grade-Equivalent Scores in Reading and Math
Before and After Mastery Learning

Subject Grade Norm

Pre Mastery Learning Post-Mastery Learning

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

Reading 1 1.8 1.6 1.7 1.5 1.5 1.5 1.7 1.9 2.1 2.1 2.1 2.3 2.2

2 2.8 2.1 2.2 2.1 2.1 2.1 2.5 2.8 3.2 3.4 3.5 3.3 3.2

3 3.8 2.6 2.6 2.9 3.0 3.0 3.3 3.5 3.4 3.6 4.1 3.9 3.6

4 4.8 3.2 3.4 3.4 3.4 3.8 4.0 4.4 4.3 4.8 5.2 5.2 5.9

5 5.8 4.8 4.8 5.2 4.8 4.8 5.8 6.5 5.5 6.3 6.0 6.1 6.1

6 6.8 6.4 5.7 5.9 6.0 6.4 7.0 7.2 7.8 8.1 7.4 7.9 8.3

7 7.8 7.0 7.7 6.'7 7.4 8.0 7.5 8.6 8.1 8.5 8.2 8.6 8.2

8 8.8 8.3 8.0 8.8 8.0 8.3 8.9 9.4 9.6 10.0 10.3 10.2 10.2

Math 1 1.8 2.0 2.0 1.8 2.0 1.8 2.0 2.0 2.3 2.4 2.5 2.7 2.6

2 2.8 2.7 2.8 3.1 2.9 3.0 3.2 3.5 3.2 4.1 4.2 4.3 4.3

3 3.8 3.4 3.3 3.7 3.9 4.0 4.5 4.5 5.1 5.7 5.5 5.3 4.5

4 4.8 4.5 5.0 4.6 4.4 4.6 5.5 5.4 5.1 6.0 6.2 5.9 6.0

5 5.8 5.0 6.3 6.3 5.7 5.7 6.1 6.5 6.2 6.2 6.4 6.2 6.8

6 6.8 6.6 7.0 7.0 7.6 7.3 7.4 7.5 8.1 7.5 7.5 8.2 7.7

7 7.8 7.4 7.9 7.8 8.4 8.6 9.2 8.7 7.7 9.4 9.3 9.0 8.5

8 8.8 9.3 8.0 9.5 9.0 9.9 9.0 10.4 9.6 11.6 12.2 12.9 11.5

Note: 1975.1979 used 1970 Edition of MAT; 1980.1986 used 1978 Edition of MAT. Pre-1980 scores have been converted to 1978 norms.

Table 4

Student Composition in Red Bank
by Ethnic Group (in percentages)

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

White 39 39 35 36 35 33 Jc.,9,) 32 32 30 27

Black 51 52 57 58 57 59 59 58 57 - 60 62

Hispanic 8 7 6 5 a 5 6 7 7 9 9 9

Asian 2 2 1 1 2 2 2 2 2 2 2

Note: Percents may not add to 100 due to rounding.
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Summary: Mastery Learning
and Student Achievement

The Red Bank Public Schools
chose to emphasize the mechanics of
mastery learning in implementing its
program. As a result, their entire cur-
riculum is organized into masters' learn-
ing units that revolve around clearly ar-
ticulated district standards. Teachers are
required to teach to mastery in their class-
rooms, and all students are expected to
achieve mastery. Although this current
level of program development was not
easily attained, the extensive work
involved has been critical to Red
Bank's success in increasing student
achievement.

Red Bank's success can be attributed to
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Mariner High School:
Confronting the Difficulties of
Mastery Learning and
Outcome-Based Education

Introduction

School improvement efforts are dif-
ficult even under the best of conditions.
Crandall, Eiseman, and Louis (1986, pp.
21 22) suggest that schools "operate in a
context of confused priorities, buffeted by
political forces and community crosscur-
rents" which call into question an indi-
vidual school's capacity for reform.
School improvement efforts are "too often
aborted, falling victim to administrative
turnover, reassignment of trained
teachers, or shifting priorities responding
to the siren call of tomorrow's hot topic,"
they write. "The individual school can
perhaps be excused if it seems to adopt a
defensive posture."

School reform is especially difficult at
the secondary level. Larger and more
fragmented faculties, often with conflict-
ing goals, make consensus about educa-
tional priorities difficult to reach. To im-
plement an instructional program as de-
manding as mastery learning and
outcome-based education at the secon-
dary level requires aaministrators and
teachers to confront and overcome
numerous difficulties.

One high school that has done this is
Mariner 11:gh School h Mukilteo School
District No. 6, Everett, Washington.
Opening in 1968, Mariner High School
has had an 18-year history of innovative
practices beginning with its participation
in the Model Schools Project of the Na-
tional Association of Secondary School
Principals. Mariner High Sdiuol is
currently one of the few high schools

implementing mastery learning and
outcome-based education. "We've had a
lot of problems doing [mastery learning],"
according to Dr. Suzanne Simonson,
Mariner's principal, "but it's worth it. We
have a good school climate. ...1'd want to
go to school here, I'll tell you that."

School improvement efforts

are "too often aborted,

falling victim to administrative turnover,

reassignment of trained teachers,

or shifting priorities, responding to

the siren call of tomorrow's hot topic."

A major feature of the program is its
curriculum development. Objectives and
criterion-referenced tests are organized
into learning units for the majority of
courses. This in itself is a major undertak-
ing for a comprehensive high school
which offers the wealth of courses that
Mariner does.

Another feature of the program is its
emphasis on the mastery of those objec-
tives. Students are required to meet learn-
ing unit objectives before course credit is
awarded, and efforts are extended in a
variety of ways to ensure that the student
rate of success is high. This includes a

3 9
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learning support center, an advisor-
advisee program, an extended day pro
gram, and an unusual 15-15-6-week
school year organization with the final
6-week mini-term providing flexibility in
course scheduling.

A third feature of the program is the
diversity of instructional delivery models
at Mariner. Each of the three major con-
tent divisions of the schoolmathe-
matics and science, humanities, and
practical vocationaluse delivery sys-
tems suited to the structure of the subject
matter. For example, in some practical
vocational courses, student self-pacing
and continuous progress delivery models
are used. In the humanities, more group

discussion and teacher-directed instruc-
tion occurs. The principal described the
influence subject matter has on instruc-
tional delivery, "You can more easily in-
dividualize in math, and provide reteach-
ing activities. It is more difficult in
English and social studies. You want
more interaction between the teacher and
students."

Together, these features contribute to
a comprehensive high school program dif-
ferent from many other high schools. At
the cornerstone of this program are the
beliefs shared by the staff that shaped
their priorities for school improvement. In
the words of Charlotte Danielson, the dis,
trict curriculum coordinator, "The feel at

Mukilteo School District Policy No. 2113
Student learning objectives shall be the format for describ-
ing all curricular offerings. The development, approval, pub-
lication and revision of student learning objectives is the
responsibility of the District administration.

The student learning objectives are to be published
annually.

Inherent in and flowing from these student learning objec-
tives is a system of continuous progress, mastery learning
based on these stated learning outcomes with the following
components:

1. Publicly determined and stated learning outcomes for all
students.

2. Derived from these learning outcomes, a criterion-
referenced assessment system which documents, records,
reports, and awards credit for student attainment.

3. Derived from these learning outcomes, objectives-based
core and alternative curricula.

4, Derived from these learnin.', :)jectives, a systematic pro-
cess for planning and providing instruction appropriate
to each student and for engaging the student until learn-
ing outcomes are attained. This systematic process
includes:

a. assessing current student skills/learning for instruc-
tional assignment;

b. analyzing the content of each objective so that in-
structional strategies match assessment;

c. when appropriate, sequencing tasks into a hierarchy

d.

e.

f.

g.

h.

of learning skills to maximize the effectiveness of
instructional delivery;

orienting students to the objective(s) to be learned;

initial teaching to the objective(s) which provides var-
ied approaches, adequate practice thrie, and multiple
opportunities for learning and success;

assessing student mastery of the objective(s) to deter-
mine the need for movement to a new instructional
objective, extension/enrichment, or correctives;

for those who attain mastery, progressing to the next
objective or offering extension/enrichment; and

for those who do not attain mastery, providing correc
tives, using different teaching strategies, until out-
comes are attained.

5. A criterion-referenced information management sys-
tem at the classroom and building levels for coordinat-
ing timely instructional planning, student assessment
and placement, instructional delivery, and program
evaluation.

6. An evaluation/certification system which allows stu-
dents to demonstrate and receive credit for improved
levels of performance at any time.

7. A program evaluation component which guides instruc-
tional planning by comparing the learning outcomes of
program graduates with the performance demands of
postschool roles.

The district will seek to implement these components in its
development of curriculum and instruction.
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Mariner is quite different than in many
schools. It's that caring is a pervasive at-
titude. There is a commitment on every-
body's part and it's an assumption of re-
sponsibility that it's my job as a teacher to
help you learn."

This does not mean that the program
is a complete mastery learning or
outcome-based education. There is still
work to be done. According to Simonson,
the primary resource needed to maintain
and improve the program is time for
teachers to continue to make im-
provements in curriculum and instruction.
This release time is essential if teachers

are to continue developing the curriculum
and working together to solve problems.
The principal elaborated on the goals set
by her staff:

If we wanted to have the program
the way we Envision it, we'd have
the curriculum more fully devel-
oped. We'd have a test item bunk
which would allow for the develop-
ment of several forms of tests. We
also need to provide timely reteach-
ing and relearning opportunities for
students by using different materials
and methods.

Program Implementation

When Maiiner first opened in 1968,
individualized instruction was the innova-
tion of choice. Around the country,
continuous progress instructional pro-
grams received considerable attention,
and management systems that would
allow variable rates of learning were
popular. Allowing students as much rime
as they needed to learn was seen as a way
to accommodate diversity in learning
skills and abilities. Instruction at Mariner
was organizedon a continuous progress
model. According to the principal, what
this concept meant in practice was that,
"In all subject areas, teachers handed out
packets of materials and then taught
students individually."

As the years went by, teachers were
unable to adequately solve the problems
inherent in trying to coordinate the indi-
vidual efforts (or lack of effort) of some
1300 students. Eventually these problems
led to Mukilteo School District Board of
Directors calling for an extensive review
of instructional practice. According to the
superintendent, Dr. Rodney Hermes, the
review started with a survey by educators
from outside the district but familiar with
Mariner's philosophical base. Several citi-
zen and faculty study committees were
also formed. In 1981, as a result of these
efforts, the board adopted policies that
advocated the philosophy and operating
procedures of outcome-based education
(from the Network for Outconi:,-Based

Schools). Policies 2000 and 2113 (see
Mukilteo School District Policy No.
2113), which established an "outline for
excellence," led to the development of a
five-year district plan.

The five-year plan included three major
projects scheduled for the 1983-84
school year. The thrust of the revision was
to move away from instruction based on
individual packets to teacher-centered in-
struction. The three projects were (1) an
extensive revision of the K 12 mathe-
matics curriculum that would allow flexi-
ble grouping and continuous progress of
students; 2) a secondary humanities, lan-
guage arts, and social studies program
that would form instructional groups for
basic, core, and challenge students, and
(3) a district-wide, computer-based in-
structional management system to track
student progress. In addition, graduation
requirements at Mariner High School
were upgraded and advanced academic
endorsement opportunities were created
for students. This meant that advanced
study in all required subjects as well as
computer studies and fine acts were
available.

Initially, the implementation of the
projects caused a great deal of turmoil in
the district. A local newspaper, the Seat-
tle Times, outlined some of the problems
in a July 25, 1984 article. The newspaper
reported that "Wholesale changes in
philosophy and approach have rocked the
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Mukilteo School District and angered
parents, teachers and students. A totally
new lineup was introduced to the com-
munity at the start of the 1983-84 school
year. Included was a mastery learning
program, a computerized grading system,
stiffer graduation requirements and a new
student discipline system." The major
complaint was that the district was "mov-
ing too fast, too soonthat the programs
should be phased in gradually instead of
starting them all at once."

District and school personnel
suggested, in hindsight, that had there
been further staff development to demys-
tify mastery learning, more people would
have developed the philosophical com-
mitment to carry it out. Inservice ac-
tivities were seen as critical to building
the foundation for mastery learning.
"People have to have a belief system to
start with, and a lot of people don't be-
lieve that all students are capable of learn-
ing," commented one administrator.
Another stated, "Teachers must develop
ownership and a belief system that all kids
can learn and that they can teach all kids
to mastery."

Had there been further staff development

to demystify mastery learning,

more people would have developed

the philosophical commitment to carry it out.

Eventually, the turmoil died down. Dr.
Simonson met regularly with her teachers
to deal with their concerns about mastery
learning, outcome-based education, and
all the other changes that had been im-
plemented. "We came up with plans on
each of six areas of concern, some of
which ended up going to the school hoard
that following summer where we got
some things adopted to meet the teachers'
needs. It worked out well." The progress
guidelines for student work (which arc
discussed later), for example, was one area
where policy was set by the board that
helped teachers manage the program.

rogram
Description

Setting
Housed in a modern, spacious facility

complete with indoor swimming pool,
Mariner has an experienced teaching fac-
ulty of 55 full-time and nine part-time
teachers and a support staff (aides, clerks,
and secretaries) of 20. There are three
administrators (a principal and two assis-
tant principals), a part-time vocational di-
rector, three counselors, two learning
support faculty, and a librarian.

Currently the school enrolls approxi-
mately 1300 students in grades ten to 12.
The student population is predominantly
white (96%) with a sprinkling of Asian
(2.5%) and Black (1.5%) students. Eco-
nomically, student backgrounds are di-
verse; 40 percent come from professional
families, 40 percent from semi-skilled or
unskilled families, and close to 20 percent
from families on unemployment benefits.

The school faculty is organized into
four divisionssupport services, practical
vocational, mathematics and science, and
humanitieseach with a division chair-
person to coordinate and schedule the
program. The faculty teaches six out of
seven periods per day, beginning at 7:30
and ending at 2:10. Teachers also meet
twice a week with advisee groups.

The school year is organized into two
terms, each 15 weeks in length, and a
mini-term at the end of the year lasting
six weeks. Each course is divided into
units and credit is awarded based on the
number of units successfully completed.
In most classes, 20 units equals two cred-
its and is accomplished in two terms. Dur
ing mini-term, five units are completed for
0.5 credits,

Graduation is based on the acquisition
of 53 credits in standard subject areas like
English, social studies, mathematics, sci-
ence, and foreign language. The Mariner
diploma satisfies the requirements for
four or two-year colleges, vocational
school, or job entry. An advanced
academic endorsement is al6,, available
for students pursuing the more challeng-
ing curriculum.



Philosophy
Mariner High School is guided by the

Mukilteo School District's statement of
philosophy. Modified most recently in
1981, it adopts the philosophy statement
devaloped by the Network for Outcome-
bast:d Schools. The following statements
from Mukilteo School Board Policy No.
2000 form the framework within which
the instructional programs at Mariner
of ierate:

1) Almost all students are capable of
achieving excellence in learning the
essentials of formal schooling;

2 Success influences self-concept;
self-concept influences learning and
behavior.

3) The instructional process can be
changed to improve learning.

Schools can maximize the learning
conditions for all students by

a. establishing a school climate which
continually affirms the worth and
diversity of all students;

h. specifying expected learning out-
comes;

c. expecting that all students experi-
ence opportunities for personal
success;

d. ensuring that all students experi-
ence opportunities for personal
success;

e. varying the time for learning ac-
cording to the needs of each student
and the complexity of the task;

f. having staff and students both take
responsibility for successful learning
outcomes;

g, determining instructional assign-
ment directly through continuous
assessment of student learning; and

h. certifying educational progress
whenever demonstrated mastery is
assessed and validated.

Mastery learning, defined at Marirer as
"the belief that almost all students can
learn, and learn well, under the right con-
ditions," has been adopted by the staff as
its modus operandi. The essential ele-
ments of Mariner's program include estab-
lishing learning objectives or outcomes
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that are measurable for students in every
subject area; teaching to these objectives
using a variety of activities and resources;
reteaching where necessary using differ-
ent materials and methods; and testing to
indicate student mastery of the objectives.

Curriculum
What Curriculum Is Taught? Since

1968, teachers at Mariner have organized
the curriculum into objectives. This was
the initial step in developing individual-
ized learning packages which formed the
bases for instruction. Thus objectives are
in place for all subject areas, no small feat
when one considers that almost 200
courses are offered during the regular
two terms and almost 300 during the
mini-term.

In 1981, the school board formally
adopted Policy No. 2113, the policy
statement that made learning objectives
the basic unit for organizing curriculum.
This policy statement incorporated many
of the operating features of mastery learn-
ing and outcome-based education.

Thus objectives are in place

for all subject areas, no small feat when one considers

that almost 200 courses are offered

during the regular two terms and

almost 300 during the mini-term.

How Is the Curriculum Structured?
Most of the 200 or so courses at Mariner
are divided into 20 units, with each unit
containing specified objectives and ac-
tivities to attain the objectives. Course
credit is awarded to students on the basis
of 0.5 credits for completion of five units.
Each unit typically lasts approximately
one and a half weeks, and ten units is
equivalent to one 15-week semester.
Thus, satisfactory mastery of a typical
two-semester course would generate two
credits.

Within each of the divisions, courses
are organized in different ways. In math-
ematic, and science, for example, there
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are two performance groups. Each course
is divided into ten to tw.. units and
ranges in credit value ir, .1two to two and
one-half credits. Students are grouped on
prerequisite and learning rate needs. In
the humanities division, each course is di-
vided into three groupbasic, core, and
challengeeach with different activities
to meet established objectives.

Students with an identified need are
assigned to basic courses, where they re-
ceive more individual attention and time
to complete the work. For example, those
students who read below an eighth grade
level might be enrolled in a basic group.
Students cannot choose to be in the basic
group. The core course is where most
students enroll. The challenge course is
designed for those academically moti-
vated students who desire more depth and
challenge. Topics in the challenge group
are the same as those in the core group,
but are studied at a more advanced level
using different materials.

"I've found in four years that

at the high school level

strict sequencing and movement based on

the mastery of a specific sequence

is not applicable for all subjects."

Approximately 300 courses are offered
during the six-week mini-term at Mariner.
Only students who complete their two-
semester courses are eligible for new
course offerings in mini-term. Students
who have not completed their semester
courses continue with them during mini-
term. This unique segment of the school
year fulfills three functions: (1) reinforce-
ment, for students who have not com-
pleted 20 units in a required course during
the first two terms, they must continue
working on those units during mini-term;
(2) enrichment and continuation, for those
students who have completed the required
20 units in their courses and want to take
advanced courses in areas of special inter-
est. For example, students may enroll in a
class on the comparative history of China;
and (3) exploration, for those students
who have completed the required 20 units
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in their courses and want to study new
areas of the curriculum. Examples of such
courses are backpacking and introduction
to LOGO.

How Are Students Placed in the Cur-
riculum? Students are eligible for certain
courses based on their grade level de-
signation, the prerequisite courses they
have completed, and their progress to-
ward completing the graduation require-
ments. However, outside of standard
course sequences in math and science,
there are no rigid curriculum sequences
which makes student placement decisions
critical. In fact, the principal was quick to
point out that course sequences are not as
important in some subjects as for others:
"I've found in four years that at the high
school level strict sequencing and
movement based on the mastery of a spe-
cific sequence is not applicable for all sub-
jects. The pure master model is much
more appropriate at the elementary level
where students are exposed to basic skills
for the first time."

While not an explicit component of
placement, the advisor-advisee program at
Mariner provides additional support and
advice to students. Every member of the
full-time professional staff meets with his
or her advisees twice a week t conduct a
number of activities that would typically
be performed by homeroom teachers or
counselors in other schools, activities
such as orientation, course planning, and
monitoring of graduation requirements.

The program also strengthens the
opportunities for students to establish a
significant relationship with an adult.
Frequently students with a personal or
academic problem will consult their ad-
visor, and advisors often act as advocates
for students. Parents are also strong sup-
porters of the program.

The number in each group varies, with
no more than 27 students assigned to an
advisor. Student-completed question-
naires are used to match incoming tenth
graders to teacher advisors. Most students
remain with the same advisor throughout
their three years at Mariner, although
changes are made when requested.

Instruction
How Are Students Organized for In-

struction? As in most comprehensive high



schools, Mariner students can select from
a wide variety of 'purses. There are col-
lege and noncollege courses available,
each with their own requirements. How-
ever, the mini term, the learning support
center, and the extended day program (to
be discussed below), allow for more flexi-
bility in the use of instrictional time than
what occurs in most high schools.

How Are Students Taught? Instruc-
tion at Mariner has become more
teacher-directed rather than student-
centered over the years. Even so, "some of
the philosophical premises are the same,
like accomodating different learning
rates," noted the principal. "We try to
structure our school to accomodate indi-
vidual differences. It's just difficult to do."

Classroom instruction is mainly
whole-class and teacher-paced, although
teachers are free to use whatever approach
they think works best for them. Subject
matter also influences the techniques
used. For example, there may be more in-
dividualized instruction for those students
who progress at a faster rate in an ac-
counting class or a mathematics class,
whereas this strategy would rarely occur
in English.

Learning units are organized to follow
a teach-test-reteach cycle. Retesting is
done inside and outside of regular class
time. In addition, students are expected to
assume responsibility for their learning
and seek assistance (or reteaching) on
their own initiative.

The main source of additional instruc-
tion is the Learning Support Center
(LSC). Located in the center of the build
ing in the same area as the library and
counselors' offices, the LSC plays a pre-
dominant role in the success of Mariner's
program. According to one teacher, "We
couldn't run this system without the LSC"

Approximately 300 students use the
LSC daily, which operates before, during,
and after the normal school day. Students
who initially failed to master a unit receive
additional instruction there before taking
the retest (within five days). The LSC can
also be used by students who missed a
unit test because of illness and by some
students who are enrolled in study hall
and report regularly for assistance.

There is one teacher for humanities
and one teacher for math and science, and
two aides in the LSC. Both teachers work

closely with the teachers in their division.
The humanities teacher helps regular
classroom teachers by developing study
guides and working with students who
have been unsuccessful at mastering an
objective in the classroom following ini-
tial instruction and testing. Similarly, the
math teacher does short-term instruction
not only in ith students who failed to mas-
ter the first time through, but also with
advanced students who want to accelerate
their learning. Besides teacher assistance,
there are some peer tutors and a small
bank of computers and appropriate
software materials to help with reteaching
and retesting students.

The mini-term, the Learning Support Center,

and the Extended Day Program allow for

more flexibility in the use of

instructional time than what occurs

in most high schools.

The after school extended day program
also provides an additional opportunity
for students to make up credits or com-
plete their work. According to The Nat-
Wane, the student newspaper, an average
of 15 students attend the program from
2:20 to 4:20 in th afternoon. Late buses
are provided by the school.

In summary, there are a number of in
structional opportunities for students to
master their coursework. As one teacher
reminded us, "When we say 'you have to
learn,' then we need to provide some
backup like mini-term." Increasing in-
structional options has other benefits as
well. According to the principal, "There's
a much closer relationship between
teachers and students. I think that relates
to the mastery issues, trying to help kids
learn rather than giving information and
failing them. All the learning support lets
kids know they can get additional help,
even beyond their teachers."

Assessment
How Are Students Advanced in the

Program? Students are advanced from
one grade level to the next based on the
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Excerpts from
Progress Guidelines

for Grades 7-12
(Regulation File No. 2414b)
2. The unit grade will be a percentage grade in the range of 0-100

and will reflect the student's achievement of the objectives within
the unit.

3. A 5-unit block grade will be the average of each unit within the
block. In addition to a percentage grade, a letter grade will be
assigned on the following scale:

4.0 95 10C% A
3.7 90 94% A Honors Credit
3.3 87 89% B+
3.0 84-86%
2.7 80 83% B Merit Credit
2.3 77 79% C+
2.0 74-76% C
1.7 70 73% C Satisfactory Credit
1.3 69 % D+
1.0 68% D Passing

67% and below F No Credit

4. Class and homework assignments, quizzes, and class participation
may be part of the grade if defined in the course syllabus distributed
to students during the first week of the course. This will beno more
than 25% without specific approval.

7. Within each course, for a period of five school days following unit
assessment, and during times will be made available at teacher
discretion, a student scoring below 70% may demonstrate through
teacher-directed assigned study (i.e., homework, 0 or 8 period, LSC)
that he/she is prepared to retake the unit exam. The maximum
score on a retake will be 70% unless an alternative form of the exam
is available, in which case the student may receive the higher grade.

8. Students in high school English and social studies who do not
complete a five unit block of work to at least a 68% level, must redo
the entire block. In other courses, students who do not complete a
block of work at the 68% level may retake specific units t bring the
five unit block to passing level. This is considered reinforcement
work and will ordinarily be taken in mini-term or summer school.

11. Enrichment learning is encouraged through the independent com-
pletion of enrichment units or independent courses. Credit will he
granted for successful completion of such units or courses. Enrich-
ment units or courses will not he permitted to substitute for re-
quired course content or required courses.

"1111.0111101011*1111=M111111
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number of course credits earned. The typ-
ical sophomore, junior, and senior de-
signations are followed at Mariner. At the
course level, advancement is tied to corn-
iletion of learning units. Division
policies, established by the school hoard,
outline procedures to be taken when stu-
dents do not master learning units or
begin to fall behind the rest of the class.

How Is Student Progress Monitored?
Student progress was originally moni-
tored only by scores on the cri.erion-
referenced tests over learning units. Be-
cause there were no deadlines, students
could take unit tests whenever they
pleased and earned credit when they
passed the test. "In the individualized
model students would learn whenever
they were ready and could redo a unit of
instruction up to four years later to com-
plete credit," according to the principal.
"Well, that doesn't work for teachers."
Consequently, new guidelines were writ-
ten for the 1984-85 school year that re-
quired students to complete their work by
specific deadlines (see "Progress
Guidelines for Grades 7-12"). According
to one of the division chairpersons, the
progress guideline: have "really made a
difference. It's been a major improvement
in the program."

These guidelines have important im-
plications for student monitoring. One
implication has to do with how credit is
earned. For example, in humanities (see
guideline number 8), one-half credit
blocks of five units must be passed at 68
percent or better or the entire block must
be repeated. In mathematics, however, it
is possible to earn credit by passing indi-
vidual units. The only stipulation is that
two of the four required credits for gradu-
ation be earn, by completing one entire
two or two an oae-half credit course.

The progress guidelines also permit
teachers to use assignments other than
the criterion-referenced test results to
grade students. "In pure mastery, you just
teach and test. If they pass the test, they
get the credit. Well, teachers have a hard
time with that," stated the principal.
"High school teachers see discussions,
homework assignments, and other class-
room activities as important and believe
they should be figured into grades.
Teachers have found that if this is not
done, some students just won't do the
work. And they're right." At present, up



to 25 percent of a student's final mark in a
course may be based on items other than
test performance (see guideline 4). Thus,
most teachers include class discussion
and homework assignments in their de-
termination of student grades.

A thini implication of the progress
guidelines concerns procedures to follow
when students fail a unit test the first
time. Students who do not pass the unit
test (at least 68 percent) are encouraged
to come in for extra help or to use the
LSC within the five days allotted for study
before the test must be retaken (see
guideline 7). If a different form of the test
is available, the student receives the high-
est of the two grades. However, if an al-
ternative form is not available, the same
test is retaken but the student is limited
to 70 percent as the highest possible
score. Thus, most of the relearning and
retesting is accomplished outside of regu-
lar classroom time.

How Are Students Graded? Progrt ss
reports to parents are distributed five
times per year. The report card is unique,
reflecting the learning unit organization
of the curriculum (see Figure 1). The re-
porting system has also caused problems
with some parents and the LJmmunity be-
cause they do not understand the format.
Others, however, appreciate the speci-
ficity of the report card.

Numerical grades are provided for each
of the 20 learning units which have been
completed to date. Letter grades, the av-
erage of the five units making up each
quarter grade, and the credit earned are
also provided. In mathematics, the name
of each unit attempted is listed and the
numerical grade and number of credits
e7Il lied is given. Other information
provided include class absences, total
credits earned for the report period, and
the cumulative total credits earned while
at Mariner.

Before the 1985-86 sdool year, the
grading policy only allowed grades of A,
B, C, or X (no credit). The..e grades were
defined as 90-100 percent, 80-89 per-
cent, 70-79 percent, and below 70 per-
cent, respectively. New state administra-
tive codes, however, mandated that all
schools use a grading system which in-
cludes the D grade and the F grade. The
new grading system (see guideline 3) now
includes the more typical grading scale,
including the use of plusses and minuses,

'Phis change has made the reporting sys
tem at Mariner more traditional.

Organizational
Arrangements

The organizational arrangement at
Mariner that is obviously different from
most schools is the mini-term. The mini-
term provides an enormous amount of
flexibility into the scheduling of instruc-
tional time. Unfortunately, the continued
existence of the mini-term os recently
been threatened by new state liministra-
tive codes requiring more contact hours
than what students currently get in their
two 15-week semesters.
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Most of the relearnilig and retesting

is accomplished outside

of regular classroom time.

A second organizational requirement
is that the curriculum be arranged into
units and objectives of instruction. This
has allowed the grading system to reflect
unit performance, and has provided ad-
ministrative avenues for granting credit
during the mini-term. The curriculum or-
ganization at Mariner grew out of the
learning packages that had been devel-
oped earlier when the instructional pro-
gram was student-paced. This has
provided the teacher; at Mariner with a
significant head start on the curricular
work necessary to organize along learning
unit lines.

Although not an administrative re-
quirement, a third feature of Mariner that
has contributed to the overall program is
the organization of the school into divi-
sions rather than departments. Division
chairpersons are appointed by the princi-
pal, and while they are not formal ad-
ministrative positions requiring a degree,
they do provide release time for two
courses and include a stipend. The
original intent of the divisions, accord-
ing to one of the division chairpersons,
was to bring the staff closer together
and increase communication. While
problems still arise, the faculty groups
are less fragmented than with
departmentalization.

4 7
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Qummary: Closing the Gap
L..3 Between the Ideal and

the Practical
We suggested at the beginning of this

case study that educational reform was
difficult even under the hest of conditions.
To implement a difficult mastery learning
program and attempt to maintain its in-
tegrity while still making it work is even
more difficult. As the program at Mariner
High School has shown, however, the
problem is not insurmountable.

A fundamental requirement is the es-
tablishment of a long-term plan. "You
need to prioritize your efforts," stated Dr.
Simonson. "We tried to change every-
thing [at once] and this causedconfusion
and conflict with teachers. Is curriculum
the most important or is it just improving
instruction in the classroom? Or ischang-
ing the structure of the school most im-
portant? You can start in a million differ-
ent places."

A second requirement is to establish a
philosophical foundation by fostering a
mastery-oriented belief system. This does
not come about simply by writing a mis-
sion statement; rather, it is done by
teachers confronting theirown beliefs
about education, schooling, and students,
and making deliberate decisions about
themselves as educators. Inservice ac-
tivities that lead teachers and adminis-
trators to view education in different ways
are important. As described by Simonson,

References

You have to have a belief system in
place so you need inservice pro-
grams. Before that you have to have
the leader with the mission and a
vision. Then you have to have the
resources to support the people, and
you have to flexible, to know that
it doesn't have to be done in one
way. There are many ways to im-
plement or to even define outcome-
based education. That's not as im-
portant as having the people believe
what they're doing is making a
difference.

Well-conceived, long-term plans and
established belief systems are not always
sufficient, even under the best of condi-
tions. The ideal and the practical mastery
or outcome-based system may not be one
and the same. The vision of what "ought
to be" certainly can and should provide
the motivation for attempting to bring re-
ality more in line with what is possible.
"But it's that balance that is so difficult
to obtain," said Simonson, who distin-
guished between the "pure" mastery sys-
tem and what has been achieved so far at
Mariner. Closing the gap between the
ideal and the practical is what school im-
provement is all about.

Crandall, D., Eiseman, J., & Louis, K. (1986). Strategic planning issues that bear on the
success of school improvement efforts. Educational Administration Quarterly,
22, 21 51.
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Johnson Elementary:
A Staff Development Approach
to Mastery Learning

Introduction

Block and Anderson's (1975) hook out-
lining mastery learning philosophy and
practice has greatly contributed to the
adoption of mastery learning in schools.
Block and Anderson advocate a group-
based, teacher-paced approach to mastery
learning which requires teachers to reor-
ganize curriculum into learning units of
two or three weeks duration. These learn-
ing units define instructional objectives;
specify appropriate curriculum and sug-
gested teaching techniques; opera-
tionalize unit mastery by the construction
of nongraded, formative tests and stan-
dards; and oatline possible enrichment
activities for students demonstrating mas-
tery on the formative tests and corrective
activities for students not demonstrating
mastery.

The teacher implements the learning
unit by using the teacher's normal teach-
ing style and suggested activities outlined
in the learning unit. Once the learning
unit is finished, say after 11 or 12 days of
instruction, the formative test is admin-
istered. On the basis of the test results,
enrichment activities are provided for
those who mastered the material. Cor-
rective activities are prescribed for stu-
dents not demonstrating mastery. A sec-
ond form of the formative test is then
administered to certify mastery for those
not mastering the material in the initial
allotted time for instruction. In our exam-
ple, this enrichment and corrective phase
might take three or four additional days.
Special sessions or additional work are
indicated for students not mastering the
material the second time.

In this approach to mastery learning,

instruction is individualized only during
the corrective phase following formative
testing. This corrective phase is the
heart of mastery learning. Instruction is
individualized by providing additional
instructional time for non-masters and
allowing faster students to complete
enrichment activities. During the initial
instruction, however, the typical group-
based techniques are used.

In this approach to

mastery learning, instruction is individualized

only during the corrective phase

following formative testing.

This corrective phase is

the heart of mastery learning.

Providing teachers with the skills
necessary to develop a mastery learning
instructional program requires consider-
able staff development time. At Johnson
Elementary, the subject of this site report,
the principal provided weekly inservice
sessions to his teachers in mastery learn-
ing. The training was extensive enough
that Johnson Elementary has been known
as a mastery learning scht:)1 since 197E,
the year the staff development wqrk began.

From its inception, the staff develop-
ment program at Johnson, from all
appearances, was successful. A 1980 case
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study (see Little, 1981, 1982) character-
ized the school as being extremely suc-
cessful in implementing mastery learning.
Little (1981) wrote in the introduction to
her case study:

Mastery learning has taken hold at
Johnson. There is simply no escap-
ing its presence; it pervades the lan-
guage of teachers when they talk to
each other about improving the per-
formance of non-English-speaking
children ("We could do a mastery
learning unit . . .'). It pervades the
talk of teachers to strangers seeking
to understand th school: "We apply
mastery learning here." It is the
basis of the school's recognition in a
broader community: during the
time of our observations, the school
was celebrated in a local television
broadcast, was visited by a team of
teachers from another state, and the
project was mentioned in a New
York Times article on mastery
learning. Teachers think about and
talk about Johnson as a "mastery
learning school." (p. 2)

The emphasis was on staff development

in mastery learning, not implementing

a mastery learning instructional program

through staff development.

While the principal, teachers, and stu-
dents undoubtedly profited from the staff
development program, it is important to
distinguish between the staff development
program and the instructional program
implemented as a result of the staff devel-
opment efforts. They are not necessarily
isomorphic. In fact, as we will see in this
case study, there are many threats to get-
ting a mastery learning instructional pro-
gram implemented and operating as in-
tended through staff development work.

Although teachers at Johnson Elemen-
tary were required to develop mastery
learning units, the focus during staff
development was more on developing
teacher skills than developing an instruc-

r.)

tional program per se. The teachers ap-
peared to view the process of developing a
learning unit not a means to an end but as
the end itself. As a result, the emphasis
was on staff development in mastery
learning, not implementing a mastery
Teaming instructional program through
staff development.

We did not find at Johnson Elemen-
tary a sequential series of mastery learn-
ing units, each with a formal feedback and
correction phase. What we did finu were
teachers following a Madeline Hunter les-
son structure. Although the emphasis on
the daily lesson structure provided a use-
ful framework for teachers to organize in-
structional delivery, it may have also al-
lowed them to place less emphasis on of
altogether eliminate the formal feedback
and corrective phase of mastery learning.
And while the instruction we observed
was good instruction, the mastery team-
ing program looked very much like most
elementary school programs whose cur-
riculum is based on standard textbook
series and whose students are organized
into grade levels for instruction.

Because teacher/staff development is
one of two major vehicles for implement-
ing mastery learning (the other is materi-
als/curriculum development, see Guskey,
1980,1985), it is important to understand
the factors that influence the implementa-
tion of mastery teaming. Consequently, in
this case study, we are deviating from the
outline and format of the other case
studies to examine some of these factors.
In so doing, we have focused on some of
the difficulties experienced at Johnson
rather than on their achievements.

We want to be clear, therefore, that
this case study should not be viewed in
any way as a negative statement about the
principal, teachers, or instructional pro-
grams at Johnson Elementary. On the
contrary, our overall impression of the
school and staff was one of professional-
ism and excellence. We spoke to many
dedicated teachers and observed excellent
instruction during our visit to the school.
A similarly positive statement could be
made about the work of those involved in
the staff development program. Our pur-
pose is simply to shed some light on per
tential difficulties involved in implement-
ing mastery learning programs through
staff development.
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Program Implementation

Setting
Johnsun Elementary, a K-6 school, is

located in a quiet, lower middle-class
neighborhood of Denver, Colorado, a city
of half a million people. Situated midway
between downtown and the more affluent
suburbs, the neighborhood surrounding
Johnson is made up of small, clapboard
houses constructed during the 1950s. The
school building itself was erected in 1952.
Its L-shaped construction facilitated a
physical arrangement designating the
primary and intermediate grade levels.
Grades K 3 meet in the single story wing
while grades 4-6 use the double story
wing. The library, cafeteria, auditorium,
and gym are all accessible from inside the
building. Thanks in large part to the ef-
forts of the head custodian, the interior is
clean and well-maintained. Ile told us
several times that "providing an orderly
and clean environment" was his con-
tribution a, part of the Johnson team.

The school had a traditional grade
level organization except for a single
fifth-sixth grade split. There were 17 reg-
ular teachers and seven special education
teachers. Johnson had three special edu-
cation programs. One was a district mag-
net school program serving 17 autistic
children. A second district magnet school
program drew 30 blind and visually-
handicapped mainstreamed children, the
only one in the district. And the third was
a pull-out program for students with per-
ceptual or communicative problems.

Stability has marked the past decade at
Johnson. Because the neighborhood sur-
rounding the school met desegregation
giiidel Ines, it was one of the few schools
in the district that did not have to
undergo court-ordered busing. There was
busing for the special education pro-
grams, but most students lived within
walking distance of Johnson. Con-
sequently, the school has been srmied
much of the disruption and turmoil that
often accompanies student busing. In ad-
dition, the principal, Mr. Gray, with
twenty years experience as a principal, has
spent the past fourteen years at Johnson,
as have seven of his teachers.

%LA

The Denver Public Schools had 80
elementary and 27 junior and senior high
schools. There were close to 70,000 stu-
dents and approximately 3500 certified
personnel within the district. Based on
1984 figures supplied by the district, the
ethnic composition of the elementary
school population was American Indian
(1.2%), Black (21.1%), Asian (3.4%),
Spanish-surnamed (36.8%), and Anglo and
others (37.5%). The corresponding figures
for Johnson Elementary were American
Indian (0.6%), Black (2.9%), Asian (6.8),
Spanish-surnamed (32.4%), and Anglo-
other (57.3%). Twenty-seven percent of
the Johnson students qualified for Aid for
Dependent Children.

The purpose of

the staff development program was

to institutionalize the philosophy

and practice of mastery learning

in the school.

Implementation
History

Johnson Elementary became involved
with mastery learning in 1976, the first
year of a district-supported staff develop-
ment program in mastery learning. The
program began as an ESEA Title IV-C
project with a project director and a small
budget (approximately $60,000 each year)
and continued for three years. The district
provided financial support for the next
four years until January 1983, when the
program was eliminated in a budget cut.

The purpose of the staff development
program was to institutionalize the
philosophy and practice of mastery learn-
ing in the school. Mastey learning tech-
niques were to be used in all classes and
in all instructional programs. As one
Johnson teacher put it when asked what it
meant that Johnson was a mastery learning

tP
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school, "That all subjects are taught
'9 mastery."

Two staff development models were
Jeveloped in the oject. The first model
was a teacher inservice project in which
substitute teachers were provided by the
district and teams of teachers from a
school attended a week-long mastery
learning training session sponsored by
what was called the District Staff
Academy. The second model trained
principals to train their teachers in mas-
tery learning. It was through this second
model that Mr. Gray and the teachers at
Johnson Elementary were introduced to
the theory and practice of mastery learn-
ing. Four other schools also participated.

The plan was to have teachers

at each of the five schools

write a single mastery learning unit

each year for three years.

The mastery learning work was time
consuming from the start, involving
weekly inservice sessions the first year
and biweekly sessions the second and
third years. The plan was to have teachers
at each of the five schools write a single
mastery learning unit each year for three
years, with the project collecting the units
and providing them to other teachers
when requested. By developing a learning
unit hank and sharing work, teachers
would not have to write new units for each
new instructional objective. The teaches
were to begin in one subject matter and
move to a second subject area, the work
eventually resulting in mastery learning
units representing the complete scope and
sequence of curriculum in language arts
and mathematics.

Mr. Gray and his staff began writing
units in mathematics because they be-
lieved it would he easier to identity
appropriate objectives in mathematics.
Each teacher decided upon a grade level
objective and then developed a mastery
learning unit to teach :-hat objective,
However, pressure from the district forced
them to revise this plan and focus on af-
fective education during the second year.

But as noted in the second year evaluation
report prepared by the project director,
teachers were reluctant to write affective
units:

It was found by project staffduring
building visitations that teachers are
still reluctant to develop lessons to
teach these skills. A large portion of
teachers still feel these skills are the
responsibility of parent% and really
do not think of "teachiiy"personal-
social skills during cla.,:s times. (p. 25)

The writing of extension activities
was emphasized during the third year. In
fact, a team of Johnson teachers devel-
oped and conducted workshops on exten-
sion activities for other district teachers.

The staff development program was
based directly on the Bloom "Learning for
Mastery" approach as developed by Block
(1971, 1974) and Block and Anderson
(1975). The mastery teaching and clinical
supervision work of Madeline Hunter was
also included. The five-page district bro-
chure describing the staff development
program, dated March 1984, begins by
stating: "Mastery learning is a philosophy
about teaching which proposes that under
appropriate instructional conditions, vir-
tually all students can and will learn well
most of what is taught."

The actual program consisted of an
',i4oduction to mastery learning and
three components requiring approxi-
mately 30 hours of inservice. The three
components were Planning for Mastery,
Teaching for Mastery, and Classroom
Management. Each component had a set
of mini-unit workshops, most about one
hour in duration. Each workshop had
accompanying worksheets, activities, and
overhead transparencies.

The workshops were organized and
taught according to an eight-step lesson
plan format based on Madeline Hunter's
work. Each workshop modeled the lesson
plan structure advocated in the program.
In addition, as teachers completed the
workshops they were expected to design a
unit of instruction and implement them in
their classrooms. Principals were also
trained in clinical supervision techniques
to assist teachers implementing mastery
learning. Teacher observation and con-
ferencing procedures were used.



Vactors Influencing Program
1' Implementation

Three features of the staff development
program contributed significantly to the
instructional practices eventually im-
plemented at Johnson. First, the version
of mastery learning outlined in the staff
development program was different from
the Block and Anderson (1975) version.
Second, the lesson structure modeled by
each workshop and advocated as the les-
son structure of choice focused attention
on daily lessons rather than on sequences
of learning units. Third, teachers tended
to modify features of mastery learning
which made it easier to implement in the
classroom. Each feature warrants further
attention.

The Johnson Version
of Mastery Learning

The staff development program out-
lined a four-step procedure for designing
two-to-four week mastery learning units.
The four steps were (1) write overall in-
structional objective for unit; (2) use task
analysis to identify component skills of
the instructional objective; (3) develop
mini-unit objectives from component
skills, develop a unit final examination,
and set mastery standard based on mini-
unit objectives; and (4) plan the mini-unit
instruction following a particular lesson
plan format and including diagnostic-
progress tests, corre,:fi and extensions.

There is a subtle difference between
this version of mastery learning and the
Block and Anderson version. The Block
and Anderson version suggests that a
course or semester be divided into learn-
ing units, that formative tests be admin-
istered at the end of each learning unit,
and that a final examination be 4sed at

the end of the course or semester to grade
student learning. The Johnson version
suggests that a learning unit be divided
into mini-units, that formative tests be
administered after each mini-unit, and
that a final examination be used at the
end of the learning unit to grade student
learning. Figure 1 provides a graphic rep-
resentation of the structural difference be-
tween the two models.

The structural units of the Block and
Anderson version are course and learning
units, covering respectively, months and
weeks. On the other hand, the structural
units of the Johnson version are the learn-
ing unit and mini-unit, coveting weeks
and days. The shortened time frame of the
Johnson version can be most readily ob-
served in the placement of the formative
testing component at the end of every
couple of lessons rather than at the end of
the learning unit. It seems, then, that the
Johnson program focused on shorter
periods of time, days rather than weeks,
and stressed daily lessons rather than
sequences of learning units. The Madeline
Hunter lesson structure advocated by the
staff development program reinforced this
emphasis on daily lessons.

The Madeline Hunter
Lesson Structure

The lesson plan structure highlighted
by the Johnson program included eight
features; (1) mental set, (2) rationale, (3)
objective, (4) input, (5) model, (6) guided
practice, (7) independent practice, and (8)
diagnostic-practice test. This lesson
model used activities that fit the typical
recitation and seatwork lesson structure
found in most classrooms. Mastery learn-
ing became, as one teacher defined it,
steps to follow in a lesson:

But I ihink of it in daily planning as
just teaching a given lesson accord-
ing to the steps of mastery learning.
Even if I don't write them down, I
have them in the back of my mind
so that I do have a goal for each
lesson I teach.

This view of mastery learning as a les-
son structure was further supported by the
workshop format of the staff development
program. Each workshop presentation
modeled how the teachers were to design
their lessons. In effect, each inservice
activity that teachers participated in pro-
moted this interpretation of mastery
learning. As Mr. Gray recalled:
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We used Madeline Hunter's eight
steps for lesson planning. All the
units that we usedthat I used and
the project manager used in train-
ing mewere done in the same les-
son phi!, format that we expected
the teachers to plan their lessons for
presenting to their classrooms.

So far we have suggested that the staff
development program used at Johnson
advocated a slightly different version of
mastery learning than the one suggested
by Block and Anderson. The staff devel-
opment program also advocated and
modeled a lesson structure based on the
work of Madeline Hunter. This modifica-
tion of mastery learning and the Madeline
Hunter lesson structure combined to
focus teachers' attention more on daily
lessons and less on the learning unit
structure of a mastery learning instruc-
tional program. A final influence on what
mastery learning looked like in practice
was the way in which teachers used mas-
tery learning ideas in the classroom.

Teacher Modifications
to Mastery Learning

How teachers translated mastery learn-
ing ideas into actual practice was an addi-
tional factor influencing implementation.
At Johnson, teachers appeared to modify
mastery learning to fit the realities of
their classrooms. The modifications in-
cluded dropping components of mastery
learning, focusing on some components of
mastery learning to the exclusion of oth-
ers, and redefining existing teaching prac-
tice in mastery learning terms. In effect,
teachers "domesticated" mastery learn-
ing. Three modifications, based on
teacher descriptions of mastery learning
practice, are described here.

Drop Mastery Learning Components.
One modification was not to use all com-
ponents of mastery learning. For example,
one teacher described his approach to
mastery learning:

I keep [mastery learning ideas) in
my head all the time when I teach
like this is what I want to get done
today, this is the objective and it
should build from one day to the

next. But to be a very strict mastery
learning person, no, because to do
all the pretests, the posttests, and
the diagnostit, progress tests and all
that is time-consuming. I've kind of
done away with that,. I do the prac-
tice part with the class which is bas-
ically their seatwork and that sort of
thing. From that I determine if
they've mastered the objective.

The component teachers commonly
dropped was the learning unit itself. New
learning units were not written because
teachers felt that, having already devel-
oped several units, they had internalized
the mastery learning ideas. Virtually every
teacher mentioned some version of this
modification, as the following comments
illustrate:

Teacher 1:
It's hard to say exactly, but I think
when you've gone through this three
times it becomes part of you.

Teacher 2:
I just do it all the time without
thinking I'm doing mastery
learning.

Teacher 3:
I think it's made me a better
teacher, much more aware, given a
good guideline ... though, to be
objective about it, it's very time
consuming. What I've done is not
written a bunch of units like you
could do, you could write units but
you're talking a lot of work when it
comes to that sort thing. What I've
done is I use the book that covers
all the different objectives that you
need for sixth grade. Then what I do
is I go through there and I pick out
how I want to sequence them and
how I want to teach them.

Teacher 5:
I don't think [writing out masiery
learning units) is absolutely neces
sary. I think when it's new to a per-
son it helps, but when you've used it
as long as we have here, it becomes
habit and an automatic focus on
teaching.

Teacher 6:
When we first began [mastery
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learning] we had to write down every-
thing, see, but once you do it fre-
quently enough, it becomes a part of
you and it's just a technique or
strategy you use all the time.

Teacher 7:
I think you can transfer the informa-
tion and get used to using the tech-
niques and the mastery learning um
its. I feel that once you've done it
for a year or two, it just becomes
part of the way you teach.

Teacher 9:
I think it's a good way to tea,:h. I
think it's the right way to teach, and
1 think the concepts are excellent. I
don't think you have to do a unit or
make a unit. I think you just have to
remember those steps as you teach.

Fool's on a Single Component. A sec-
ond strategy teachers used was to focus
attention primarily on a single component
of mastery learning. A component of mas-
tery learning that many teachers em-
braced was the use of objectives. In effect,
some teachers redefined mastery learning
as "teaching to objectives," as the follow-
ing remarks suggest:

Teacher 5:
I think the main thing (about mas-
tery learning] would he always
being conscious of teaching to my
objective. I try to set the scene, de-
velop a mental set, as I let the kids
in on the objective. And I try to al-
ways make sure that they have
guided practice before they do their
work. I found that to he very helpful.
I think I neglected that before I had
mastery learning training.

Teacher 7:
The main thing that I think a lot of
people gained from it was identify-
ing an objective and relating it to
the child. That was one of the big
things that I felt I gained about it.
In previous years we had an objec-
tive, but we didn't actually put it on
the hoard. With little children, if
you put it on the hoard and go
through "the learner will" everyday,
it helps them zero in on the objec-
tive was.
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Teacher 9:
Kids need to feel a purpose for what
they're doing. If they don't have any
purpose then they don't feel like
doing it. I think that's the most im-
portant thingyou state an objec-
tive, the kids know what the objec-
tive is, and at the end of the day
they see what they've done with that
objective.

The second-year evaluation report pre-
pared by the project director discussed
this same issue. The report stated that the
techniques of mastery learning could be
implemented without writing new mas-
tery Icarning units. In addition, it de-
scribed the fundamental component of
mastery learning as objectives:

Subjective data gained by project
staff during building visitations re-
ports that once teachers have plan-
ned and taught a unit following the
specific mastery learning strategy,
that process becomes a part of theb
teaching behaviors. There is not
time, nor are teachers expected to
develop mastery units for every sub-
ject; however, teachers report that
once they are familiar with the
technique, it cc be implemented
with ease in 'he classroom. The
components which need to be avail-
able and familiar to the teacher are
the objectives and tools to evaluate
mastery of the objectives. The lesson
plans, diagnostic tools, correctives
and extension activities can all be
developed or accumulated as the
unit is being taught. (p. 29)

Thus, the staff development program may
have encouraged the tendency of Johnson
teachers to perceive mastery learning
practice as "teaching to objectives."

Redefine Existing Practice as Mas-
tery Learning. A third modification was
to embrace the language system of mas-
tery learning and redefine existing in-
structional practice in mastery learning
terms. By doing so, teachers did not have
to change their existing practice. The fol-
lowing description of mastery learning by
a mathematics teacher illustrates well
how existing practice can he described
using mastery learning language:



...and ideally every class pert 'W giving
them some kind of feedback on how
they did that day and letting them
know whether or not they't+e mas-
tered the objective .-or the day. And
usually the criteria we use are things
like, on their practice sheets, if they
get 80 percent then I figure they've
mastered the objective for that day.
Then if they get finishedbecause
you always get kids that finish at
different timesI let them work on
their extension activities which, in a
lot of instances, that's their home-
work.

In this teacher's approach to mastery
learning, formative testing was accom-
plished by using daily worksheets. And
extension activities, completed by early
finishers, were homework or extra credit
worksheets. This teacher expanded on the
formative testing later in the interview:

The idea would he to give the diag-
nostic test after each objective. What

I've done is I just go around to every
kid and make sure that they know
what they're doing.

Summary
The staff development efforts used to

implement the mastery learning instruc-
tional program tended to focus attention
on how mastery learning could be im-
plemented in daily instruction rather than
as a series of learning units. This may
have made mastery learning more palat-
able for teachers. Descriptions of mastery
learning practice by Johnson Elementary
teachers offer some clues about how mas-
tery learning was implemented in the
classroom. Teachers appeared to use the
language system more than the tech-
niques of mastery learning. In the next
section, we will look M additional
influences on the mastery learning pro-
gram which interacted with and influ-

enced the actual practice of mastery learn-
ing at Johnson Elementary.

Influences on Program Maintenance

There were three additional factors
that influenced the mastery learning in-
structional program at Johnson: the lack
of a complete scope and sequence of
learning units, the negative impact of
teacher mobility, and the implementation
of a new district-mandated testing pro-
gram. Each is described below.

An Incomplete Scope
and Sequence

The development of mastery learning;
units by teachers at Johnson and the four
other schools involved in the project cre-
ated a large number of mastery learning
units. A 1981 Staff Academy brochure
from the district listed 233 mastery learn-
ing units available for teachers to check
out and use. A perusal of the topics cov-
ered by the mastery learning units sug-
gests that, while impressive in their vari-
ey and breadth, the topics fall short of

representing even a single grade level cur-
riculum, let alone a scope and sequence
for an entire subject.

A lack of a complete scope and se-
quence is only part of the story, however.
There is evidence that teachers may not
have used the mastery learning units as a
sequenced curriculum even if it had been
available to them. The second year evalu-
ation report prepared by the project direc-
tor noted that the mastery learning hank

was used more as a resource for ideas than

as a curriculum:

However, we found tea: hers still did
not use th ? duplicated units to a
great degree. When asking teachers
why, we found that most teachers
responded the units did not cover
the specific objective they wanted to
teach, and it was often easier to de
velop their own unit. Units were
used mainly as resources to teach-
ers, not as a teachers' guide. (p. 27)
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Teacher Mobility
Another factor influencing the main-

tenance of the mastery learning program
at Johnson was teacher mobility. When
the project was supported by the district,
Mr. Gray was able to require new teachers.
to have training in mastery learning or to
attend a week-long Staff Academy work-
shop on mastery learning. However, after
the district dropped the program and a
re"ised teacher union policy made it more
di jicult to require specific training for
new teackas, new staff development in
mastery learning became the principal's
responsibility. Inservice activities had to
he completed on a voluntary basis before
and after school. This schedule was diffi-
cult to maintain.

As many of the Johnson teachers saw it,

the testing program and

mastery learning were at odds

with each other philosophically.

The severe toll that teacher mobility
can have on a program is reflected in the
tact that, at tte time of our site visit in
November 1 :85, only ten of the 24 cur-
rent teachers were trained in mastery
learning. Of the ten mastery learning
teachers, six were grade level teachers,
two were special education teacher one
was a music teacher and one was a phys-
ical education teacher. As one teacher de-
scribed the program, "It's not as mastery
learning as it was when we first started if
because of the difference in staff."

The New Testing
Program

A third factor that has interfered with
the maintenance of the mastery learning
program involved a fundamental conflict
between mastery learning and a new dis-
trict testing prograni. The new testing
program, implemented about the time
district support for the mastery learning
program was eliminated, consisted of
grade level objectives and criterion-
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referenced tests for grades one througl,
six in reading, language/composition, and
mathematics. The tests included pretests,
posttests, and interval tests to be admin-
istered at specified times during the
school year. The tests were computer-
scored in the district office, and provided
the teacher with student and class profiles
of achievement on each of the objectives.

The objectives of the testing program
became the objectives for Johnson, as
they did for all the elementary schools in
the district. But that was not the problem.
As many of the Johnson teachers saw it,
the testing program and mastery learning
were at odds with each other philosophi-
cally. Because testing was required at
regular intervals during the school year,
some teachers felt pressure to have stu-
dents cover curriculum rather than mas-
ter it. As one teacher described the effect
of the testing program:

I have heard Jollier teachers1saying
that they can't always make sure
kids have mastered because they
have to go on to the next thing to gel
it done before the I next I test. To me,
this defeats the whole purpose of
mastery learning. The pressure to
cover the curriculum tested on each
of the interval tests may have
caused some teachers to drop the
mastery learring orientation of
allowing students enough time to
reach mastery. In one teacher's
view, "When we brought in I the test-
ing program then I think mastery
learning decreased."

Summary
The Johnson Elementary faculty spent

Three years developing a large number of
mastery learning units. However, they did
ne' complete an entire scope and se-
quence of mastery learning units for any
subject. In addition, five years following
the completion of the staff development
program only ten teachers who had been
trained in mastery learning remained at
the school. And a district-mandated test-
ing program requiring tests to he admin-
istered on regular intervals may have
interfered with the basic mastery learning
principle of allowing students enough
time to master the curriculum.
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Summary

This case study has described staff
development efforts to implement an in-
structional program in mastery learning
and some of the difficulties experienced
by the staff at Johnson Elementary. We
described six factors that contributed to
only a partial implementation of a mas-
tery learning learning program.

The reason mastery learning was not
fully implemented was not because of
teacher resistance to mastery learning, al-
though there was some teacher resistance
in the early years. Many of the teachers at
Johnson thought mastery learning was
one of the best approaches to teaching
and strongly recommended mastery learn-
ing practices. As one teacher put it,
"We've had many, many programs come
and go. I know several times I've heard
different people say that of all the things
we've done, mastery learning is the best."

Rather, we found it necessary to draw
a sharp distinction between the staff
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CHAPTER THREE

Flexible Grouping Approaches
This chapter presents three examples of flexible grouping approachesConrad Ball

Junior High, Explorer Elementary, and Barcelona School. As one might expect with flexible
grouping organizational models, each site differs in the mechanics of how students are
regrouped for instruction.

At Conrad Ball, the curriculum structure plays an important role in regrouping. The
curriculum is organized into a set of sequenced, three-week modules and students are re-
grouped for instruction in the next module based on their mastery or nonmastery of the
previous one. The regrouping process is relatively automatic. At Explorer Elementary, re-
grouping is less automatic and depends on teacher decisions about individual students. The
regrouping at Barcelona is accomplished in a laboratory setting, with the laboratory directordeciding whir'l students are to learn what curriculum next. While there are pros and cons to
each of these approaches, all share the same goal of attempting to better match students and
curriculum.

.4
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Conrad Ball Junior High School:
A Modular System for
Teaching Mathematics

Introduction

Most teachers will tell you that a fun-
damental goal of teaching is to meet the
instruction:A needs of all students. They
will also tell you that one way this goal
can be achieved is to teach curriculum at
an appropriate level of difficulty and chal-
lenge. The problem, of course, is that
schools usually organize curriculum into
grade level instructional programs and as-
sign students to classes organized by
grade level. Because students vary widely
in their prerequisite skills to learn the cur-
riculum, some students are well prepared
for learning, others less so, and some stu-
dents have few of the necessary prerequi-
sites for successsful learning. How instruc-
tion can be organized to accomodate this
student diversity poses a basic problem.

A typical response to this problem,
especially in junior high school mathe-
matics, is to make classes more
homogeneous by assigning students to
classes based on ability. Instructional
programs using ability grouping typically
form remedial, regular, and accelerated
grade level classes. Students are either
provided different curriculum or the same
curriculum covered at different rates.

Ability grouping presents at least two
difficulties. One is that once students are
assigned to classes, they remain in those
classes for the entire school year. A sec-
ond difficulty is that the curriculum is
rarely differentiated beyond that for the
two or three different ability groups. Con-
sequently, the instructional program lacks
flexibility both in terms of how it assigns
students to groups and how it differen-
tiates curriculum beyond that based on
ability.

One way to think about the graded
school organization is that it is a grouping
strategy, with students being asssigned
to classroom groups once a year and
provided with grade level curriculum.
Merely assigning students to classes on
the basis of ability does not fundamentally
change this grouping strategy. A program
that can effectively accomodate differ-
ences in students' learning needs must
both design its curriculum so that it
closely matches those needs anis arrange
for students to be frequently reassigned to
instructional groups. This requires an or-
ganizational arrangement that facilitates
the movement of students between in-
structional groups and a curriculum dif-
ferentiated enough to make use of the
frequent regrouping. Indeed, without a
differentiated curriculum, the frequent
reassignment of students would be
meaningless.

The Math Mod Program at Conrad
Ball Junior High School fulfills both re-
quirements. The curriculum of this math-
ematics progre, is organized into short,
fc,:used modules. And students are reas-
signed to new modules every three weeks
based on the learning outcomes over the
previous module. Thus, the program is
structured to address the instructional
needs of its students more effectively than
that found in the typical graded school.
This organizational structure has be,:1 a
key ingredient to the success of the Math
Mod Program. As the department chair
reported, "1 cannot imagine teaching the
way I used to with a self-contained class-

room and a wide range of ability levels

versus this program."
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The success of the Math Mod has far
exceeded teachers' expectations. "They're
blowing the top off the test," reported the
department chair. "Our kids coming out
of the eighth grade are better prepared for
Algebra I than any kids have ever been in
this district." Furthermore, "1 think we're
turning more kids onto mathematics,"
said the department chair. As evidence, he
pointed to the fact that the number of
advance math sections at the high school
"have almost doubled over a two or three
year period." Another teacher added:
"This program gives them a lot of suc-
cess.... When they have success like that
they tend to be more interested in it and
continue to go on with the program."

The program has also reduced disci-
pline problems. One of the originators
explained why: "In self-contained class-
rooms, if students and teachers developed
a personality conflict, they were stuck
with that teacher-student combination for
the whole year.... This way, discipline
problems seem to be reduced. A child al-
ways feels like he could get along with a
teacher for three weeks, and teachers feel
like they could get along with the most
troublesome child for three weeks."

Finally, the program has also devel-
oped a sense of teacher professionalism

and collegiality at Conrad Ball Junior
High School, When the N1ath Mod Pro-
gram began, the teachers believed they
were merely reorganizing the schedule
and curricula to better meet the instruc-
tional needs of their students. The new
organizational structure promotes and
even requi..es professional cooperation
and ;:ollalloration. The teachers must

.K together to make the program work,
"We're always in constant discussion. It
opened up the lines of communication
within the department remarkably. It's the
best thing that ever happened in my 19
years of teaching," reported the depart-
ment chair. Another teacher said, "I had
never felt such support and togetherness
in a group in any school I've ever taught in
before. There has never been such cohe-
siveness."

What kind of school is Conrad Ball
Junior High School? How did the program
get started? And more importantly, what
does this program look like in practice? In
the following pages, we take a closer look
at this mathematics program. The first
section presents the school setting and
implementation history. Then we describe
the structural features of the program. A
summary and analysis of the program
concludes the case study.

program Implementation

Setting
Conrad Ball Junior High School is one

of four junior high schools in the school
district of a western town of 34,000 res-
idents, Conrad Ball serves 775 se'enth,
eighth and ninth graders. About 85 per-
cent of their parents hold professional or
semiprofessional jobs. As one might ex-
pect in a school where the majority of the
students come from upper middle-class
families, only 15 percent of the student
body participate in the free or reduced-
price lunch program. Indeed, Conrad Ball
lost its Chapter I remedial language pro-
gram last year because there were not
enough economically disadavantaged stu-
dents in attendance.

The instructional staff includes 46
teachers (41% are male, 59% female) and a
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full-time librarian. Some of the teachers
are itinerant and must travel between
Conrad Ball and one or more other
schools in the district. A large portion of
the staff are veteran teachers with 46 per-
cent having taught for ten years or more.
Nearly 18 percent have been teaching be-
tween one and three years. Additionally,
46 percent of the staff hold master's
degrees.

The teaching staff is divided into stan-
dard academic departments. The mathe-
matics department consists of five full-
time teachers and two other teachers who
teach in the Math Mod Program one or
two periods during the day. A typical
teaching load is six periods, with about 20
periods of Math Mod being offered each
quarter. Each teacher usually has three
preparations: Math Mod, and two different



ninth grade courses from four offered
general math, survey algebra (the equiv-
alent of one year of algebra taught over
two years), algebra I, or geometry. One
teacher is designated the department
chairman and coordinates the day - today
activities of the department and the Math
Mod Program.

The school building itself is a sprawl-
ing 13-year-old brick and cinder block
structure divided into two wings with the
cafeteria in the middle. Besides its con-
ventional use, the cafeteria serves as an
auditorium, study hall, and meeting area.
One wing houses the academic classes
(science, math, language arts, social
studies, foreign language, and special
education) and the media-library center. A
small computer lab with eight microcom-
puters is adjacent to the library. The other
wing includes the music and art rooms,
industrial shops, gymnasium, and home
economics classrooms. Three portable
buildings have been added to the main
building. Language arts and foreign lan-
guage classes meet in two of the porta-
bles, and the remaining one was converted
into a weight room for physical education.

The school day officially begins at 7:50
a.m. and ends at 2:51 p.m. There are eight
class periods, each lasting 44 minutes. All
students take courses in mathematics, so-
cial studies, science, language arts, phys-
ical education as well as electives. Stu-
dents also take one period of supervised
study hall,

Implementation
History

The Math Mod Program began in 1973
at Bill Reed Junior High School. another
junior high school in the district. Follow-
ing five years of successful operation at
Reed, the teachers at Conrad Ball im-
plemented the same program in 1978.
Today, the Math Mod Program is used in
all four of the district's junior high
schools. All seventh and eighth grade stu-
dents participate in the program except
for advanced students placed in algebra
and some special education students
served solely by special education
teachers.

Twelve years ago, the math teachers at
Bill Reed Junior High School were con-
cerned about the low performance of their
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students on standardized achievement
tests in mathematics. In addition, many of
their students could not handle the Alge-
bra 1 curriculum in the ninth grade and
had to be placed in general mathematics
instead. They decided to explore other
mathematics programs and see what
might be done to change the existing pro-
gram. "We were just fooling around with
some ideas to try and make math a more
teachable subject," explained one of the

teachers.
The teachers at Reed eventually de-

cided on a program that regrouped stu-
dents every three weeks. While the prin-
cipal enthusiastically supported the over-
all concept, "the real barrier was convinc-
ing the assistant principal that we could
move students without losing them. The
Math Mod Program received the approval
of the school board and was implemented
at Reed in the fall of 1973. The teachers
in the mathematics department at Conrad
Ball were asked to participate as a control
group for a first year evaluation.

The teachers at Reed

eventually decided on a program that

regrouped students every three weeks.

While the principal enthusiastically supported

the overall concept, "the real barrier was

convincing the assistant principal that

we could move students without losing them."

From the outset, there was great con-
cern about the switching of students every
three weeks. Not only were procedures
created to ensure that the administration
would know where each student was at all
times, but the other teachers in the build-
ing had to be alerted to the new ways of
doing things in the mathematics depart-
ment. "We spent time explaining it to the
staff in the first week of teacher prepar--
tion that this was going to he happening,"
recalled one of the teachers, "and that
they could expect to see some mass
changes in the halls I during regrouping
ivriods but that we would try to keep the
noise to a minimum."
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The Math Mod Program was st ccess-
ful at Reed from the start. "There was this
great excitement about the kids doing
well and feeling good about math,"
remembered one of the teachers. "You
could sense it within the department al-
most right away." The teachers' impres-
sions were verified when standardized
achievement scores in math improved.
One teacher recalled that the "central of-
fice was afraid to show us the test scores
over the first year because they thought
we had cheated."

In 1978, five years after the program
was launched at Reed, the mathematics
teachers at Conrad Ball chose to adopt it.
The department chair cited three reasons
behind the staff decision. First, an instruc-
tional goal of the school was to increase
achievement scores. Second, teachers
wanted a program where "the kids with
higher abilities could move faster and the
kids with lower abilities could take more
time." Rather than a completely indi-
vidualized program, the staff preferred the
semi-individualized approach that the
Math Mod Program offered. Finally,

teachers were having difficulty "picking a
textbook that wou' neet the needs of all
the students." Since the Math Mod Pro-
gram did not use a textbook, this problem
became moot.

Following a week-long workshop con-
ducted by the Reed teachers, the program
was implemented at Conrad Ball in the
fall of 1978. Once the program began, the
teachers from both schools met frequently
to share materials, ideas, and concerns.

Today, all four schools are using the
Math Mod Program as standard district
policy. Math teachers from each school
meet at least four times a year to ex-
change ideas and materials. This group
also roves any recommended changesatln

he curriculum (which mods are taught)
or tests. In all four schools, similar mod-
ules are taught at the same time so that
students transferring within the district
can easily adjust. Thus, if a student trans-
fers from Conrad Ball to another junior
high in the district, the student will step
into the same module that was being
taught before he or she changed schools.

program
Description

The Math Mod Program is for seventh
and eighth grade students. All seventh
grade students and most eighth grade
students were placed in the program. The
exceptions were several advanced stu-
dents ta;;Lig algenra (three seventh grad-
ers and 36 eighth graders) and some stu
dents identified as learning handicapped
who were unable to handle the mod clas-
ses and received instead their mathemat-
ics instruction from a special education
teacher. However, the Math Mod Program
does provide an opportunity for main-
streaming the mildly handicapped. "It's a
chance for them to move in and have a
group of kids in the classroom that are
also having trouble in the same things so
that they're not the only student below
average or having trouble," said the
department chair.

Philosophy
The Math Mod Program began as a way

to improve instruction in mathematics.

Although there was not an emphasis on a
stated philosophy, some attention was
given to mastery learning ideas. Work-
shop materials developed by Reed teach-
ers include a short description of how
Benjamin Bloom's work on mastery learn-
ing applies to the program. Five mastery
learning variables are outlined: aptitude,
quality of instruction, ability to under-
stand instruction, perseverence, and time
allowed for instruction. The outline
states, for example, "if a student fails a
topic in a three-week period, he is asked
to repeat it. We try to allow one repeat
and their give him a new topic. Time is
the toughest part of the program."

Curriculum.
What Curriculum Is Taught? The

Math Mod Program contains 30 three-
week modules covering standard seventh
and eighth grade mathematics and pre-
algebra curriculum. Topics range from
basic mathematics operations using
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Figure 1

Some Possible Math Module Schedules for
Low-, Middle- and High-Ability Classes

Class 1:

Class 2:

Class 3:

Class 4:

Class 5:

Low

Middle

High

Optional

Optional

Quarter I

T1 T2 T3

A C D
E H N
B 0 H

Quarter II Quarter III Quarter IV

T1 T2 T3

J K L
K L I

M I

T1 T2 T3

Q V
S V

H U V

Flexible Mod Use As Needed .....

T1 T2 T3

X Y AA
XY AA BB

XY AA BB

Q1 MODULES:

A. Basic Facts
C. Whole Number ( +/ )
D. Whole Number ( xi+)

Q2 MODULES:

J. Basic Fractions
K. Fractions I
L. Fractions II

Q3 MODULES:

P. Decimals I
Q. Decimals II

Q4 MODULES:

X. Ratio, Proportion
Y. Percent

R. Decimal Review W. Calculators

E. Whole l'itunber Review M. Fraction Review H. Integers XY. Ratio, Proportion, Percent

B. Numeration I. Number Theory S. Rationals AA. Graphing

N. Measurement F. Number Properties U. Solving Sentences I3B. Computer Literacy

0. Geometry
r. Integers

Z. Geometry II
T. Probability

V. Perimeter, Area,
Volume

C C. Logic
DD. Modular Arithmetic

whole numbers, fractions, and decimals to
modules in geometry, computer literacy,
and pre-algebra. Seventh grade students
who complete most or all of the pre-
algebra modules are tested at the end of
the school year. If they score well, they
may be placed, with teacher recommenda-
tion and parental approval, in algebra as
eighth graders, one year ahead of the
normal math sequence.

How Is the Curriculum Structured?
The school year is divided into four
nine-week quarters. Each quarter is fur-
ther divided into three three-week time
periods during which math modules are
offered (T1, T2, and T3 in Figure 1).
According to a brochure aescribing the
program, the math modules are "se-
quenced according to prerequisite needs,
with approximately eight nine mods
offered each quarter." Only certain
modules are offered each quarter, the
general sequence through the school year
being whole numbers (first quarter),
fractions (second quarter), decimals (third
quarter), and ratios and percents (fourth
quarter). However, more advanced

modules are available each quarter as
well. Figure 1 presents the structure of
the Math Mod Program.

Each three-week module includes a
pretest, posttest, objectives, and accumu-
lated materials for teaching the module.
The pretest provides the teacher with
information about student strengths and
weaknesses while the posttest is used to
decide student mastery of the module and
whether the student is ready to proceed to
the next module.

There is no absolute sequence of mod-
ules for students to follow through the
year. Instead, sequence depends on previ-

ous modular perflrmance, quarterly pre-
test performance (described later under
placement), and teachers available to
teach mods. Occasionally, a group of stu-
dents will be capable of completing an
assigned module faster than the allotted
three weeks. Teachers have the option to
cover the original module objective as
well as additional activities which explore
the topic in more depth during what they
called a "beef mod." And even though all
motlules are planned for fifteen days of

te
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instn. :tion, they have been designed to
handle interruptions and loss of instruc-
tional days. As one teacher described the
mods, "they could probably all be taught
in ten days, even though they are designed
for fifteen. That gives you time for review,
time for quizzes, and time for slowing
down."

The teachers make a concerted effort
to "spiral hack" frequently sc. that the
modules will become more unified and
continuous. "I think that probably the
weakest area and the hardest part ... is
keeping kids from learning one segment
at a time and never tying it together,"
explained one teacher. "So we work really
hard on spiraling hack."

How Are Students Placed in the Cur-
riculum? At the beginning of the school
year, students are randomly assigned to a
mathematics teacher by a computerized
scheduling program. After a few days of
basic review, students are given two days
of pretests to assess their mathematics
knowledge and mastery of skills covered
in the math modules offered the first quar-
ter of the year. The pretests were designed
by the math teachers and consist of about
ten questions for each skill area.

The teachers make a concerted effort

to "spiral back" frequently so that

the modules will become more unified

and continuous.

Student pretest performance allows
teachers to place students in one of the
mods offered first quarter. If a student
masters a module on the pretest, the score
is entered on a grade card. Oncea student
is placed at the beginning of the quarter,
the next two modules for the quarter are
set. This overall assessment procedure is
repeated on the last day of the remaining
three quarters, Pretesting occurs four
times a year.

Instruction
How Are Students Organized for In-

struction? Because there are five teachers
in the department, up to five different

t; 9

modules may be offered every three
weeks. It many students need a particular
skill, however, two teachers may teach the
same module, thereby reducing the
number of different modules. The class
size for a module depends on the number
of students who place into the module
or who have completed the previous mod
in the sequence. Most classes have 20 to
27 students; every attempt is made to
keep the lower level modules below 15
studen is.

At meetings held on the last Friday
afternoon of the module, teachers decide
how students will be organized, which
modules will he taught, and who will
teach them. Teachers assign students
to modules based on their scores from
the posttest administered the previous
day along with the quarterly pretest
assessment.

To regroup students, all that is re-
quired from each teacher is the number of
students who passed their module and
number of students who failed. With this
information pooled across all teachers and
placed on the blackboant, the number of
students needing certain modules is
apparent. One teacher described how re-
grouping occurs;

We total all the students that need
mod J, all the students that need
mod K, all the students that need
mod L, all those that need mod I,
all those that heed mod M, and
thenwe have five teachersthat's
got to he broken down mathemati-
cally into five groups. Sometimes it:s
very frustrating because we have a
total of 39 [students]in one column.
Thirty-nine is too big for one class so
we have to divide that into two
teachers. Then we have another
class that has 40, that has to he di-
vided into two teachers. That leaves
the last class with 36 that has to be a
size 36 class. So there are times
when the numbers just do not break
up evenly.

Having determined the size of each
group and the module to he taught, teach-
ers then decide who will teach each mod-
ule. The high ability mods and the small
class size modes, which many teachers
prefer, arc rotated among the staff,



Teachers draw up new roster lists and ex-
change math cards (a type of main cumu-
lative record for each student). The entire
procedure usually takes less than an hour.

One consequence of this regrouping
procedure is that the effectiveness of each
teacher is made public. Students who
have failed the previous module become,
in effect, the responsibility of all the
teachers. The resulting pressure on teach-
ers to have all their students pass the
module does not go unnoticed. As one
teaiier described it, "You feel terrible
when you put your numbers up an(' out of
25 kids, you've lost 6 of them while your
colleague who's taught the other section
has 25 kids who have all succeeded."

The revised schedules take effect on
the following Monday. On "switch day,"
st odents report to the classroom they
were in the previous Friday. After taking
roll, the teacher announces the new mod-
ule assignments for the next three weeks.
About 15 minutes into the period, all stu-
dents in the math department switch
classrooms to begin the new module.

Students may or may not have the
same teacher for two modules in a row.
Over the course of the school year, stu-
dents will most likely come in contact
with all of the math teachers. The con-
stant regrouping may pose a problem for
some students who find it difficult

"adjusting to changing teachers and
changing classes all the time." Also, some
teachers feel that the regrouping discour-
ages them from developing close relation-

ships with their students. One teacher
who initially opposed regrouping for this
very reason, conceded that the sense of

togetherness is lost but quickly added
"not having the continual discipline prob-
lem or personality conflict with you, land I
being able to move those kids, is a better
tradeoff."

How Are Students Taught? Teachers
in the Math Mod Program do not use a
standard textbook. Instead, they have de-
signed most of the materials and work-
sheets themselves. Commercial materials
usually consist of extra practice work-
sheets. Each teacher and the department
itself maintain a large file 9f previously
used practice sheets and cross-referenced
commercial materials and texts. "We tore
I the textbooks I up actually and put the
individual sheets in mod folders,"

t .
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explained the department head. Teachers
throughout the district also share materi-
als and lesson plans.

The teacher-made worksheets ulti-
mately form the student's "textbook."
Each worksheet includes a brief explana-
tion and examples of the skill or proce-
dure, practice problems on the new skill,

and review problems on a previously
learned skill. Teachers also assign work-
sheets for homework almost every night
to reinforce objectives presented in class.

Although the district curriculum guide
defines the objectives to be taught and
provides ti'.. pretests and posttests to be
used, the tvachers have discretion as to
the pacing, content, formative testing,
teaching strategies, and grading proce-
dures for each module. Consequently,
while teachers are required to participate
!n the program, they have flexibility to use
different approaches. For example, a new
teacher reported: "I have never had any-
thing so well organized to work from. I do
not feel like any creativity or anything is

taken away. I can do anything, I feel ;Ike I
can teach it any way that I want."

Teachers in the Math Mod Program

do not use a standardized textbook.

Instead, they have designed

most of the materials

and worksheets themselves.

Assessment
How Are Students Advanced in the

Program? Following instruction on the
first module, a posttest is given to ascer-
tain .flastery. Students scoring 70 percent
or better on the posttest are assigned to
the next module in the sequence. Stu-
dents not demonstrating mastery are re-
quired to repeat the module during the
next three weeks or at a later date when
that particular module is offered again.
However, a mod is only repeated if there
are enough students to warrant forming a
class. In the case where some students
require remediation but there arc too few

70
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students to form a separate class, their
new teacher is alerted and special work is
prepared to be completed along with the
regular work of the new module.

In rare cases, a student will not attain
mastery even after repeating a module
several times. This has happened with
about ten to 15 students each year. In
these situations, the student is placed in a
different, but comparable, module with
individualized tutoring provided by the
teacher during class time or during the
student's study hall. Repeated failures by
a student are also a signal that a handi-
capping condition might be present. Such
students are often referred to the special
education teacher for evaluation.

.4111111111!

Rather than being isolated

in self-contained classrooms,

the teachers at Conrad Ball

were required to interact with each other

to make the Math Mod Program work.

How Is Student Progress Monitored?
Student progress is easily monitored for
each student using a "math cumulative
card." Space is provided on the card for
students' pretest and posttest scores,
modules completed, and grades received.
This card follows the student throughout
the seventh and eighth g,ades from mod-
ule teacher to module teacher. It is .1so
sent as part of the records should the stu-
dent transfer to another junior high in the
district.

How Are Students Graded? Report
cards are issued every nine weeks. The
grades from each of the three modules
completed during the quarter are aver-
aged to establish a quarter grade in math-
ematics. The particular modules com-
pleted by a student does not affect a stu-
dent's grade. Thus, a student who masters
three basic modules will receive the same
grade as a student mastering three ad-
vanced modules. Teachers determine
their own grading procedures. Since stu-
dents have completed different modules,
semester tests are not given. As the

department chair mentioned, "The kids
that have been in the higher mods are
going to do much better on those semes-
ter exams."

Organizational
Arrangements

Scheduling is a primary administrative
concern. The regrouping procedure re-
quires that the majority of the mathemat-
ics faculty teach at the same time. At
Conrad Ball, all five teachers taught their
modules during the same class periods,
repeating their modules four times a day.
An extra section was available one period
with the addition ofa sixth teacher. A
common planning period for teachers
could be scheduled during the regular
.:hoot day. The entire math department
stressed the importance of this feature to
the success of the program. Figure 2 gives
an example of a class schedule.

The number of teachers in the math
department is also crucial to the success-
ful implementation of the Math Mod Pro-
gram. A school with only two or three
math teachers would find it difficult to
adopt the program as it operates at Con-
rad Ball Junior High. Not enough differ-
ent modules could he offered to accom-
modate the typical skill needs of seventh
and eighth grade students. However, Con-
rad Ball teachers were quick to point out
that with modifications, the program
could be implemented in a small school
Because it provides a thorough and
sequential presentation of mathematics
skills at the junior high level, the Math
Mod Program would be beneficial to even
the self-contained classroom teacher.

Rather than being isolated in self-
contained classrooms, the teachers at
Conrad Ball were required to interact with
each other to make the Math Mod Pro-
gram work. "What you are asking them to
do is not necessarily change their) teach-
ing style, but change 'their) relationship
with people in the math department" said
the department chair. He cautioned, how-
ever, "If you had a group of math teachers
that didn't get along with each other, then
this program just wouldn't cut it." Conse-
quently, it is important that the social
climate is such that teachers would be
willing to interact on a team basis.
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Summary: Increasing Instructional
Flexibility

We opened this report with a brief
discussion of the problem student
heterogeneity poses for teachers when
students are organizes; by age for instruc-
tion. A common response to student di-

versity in graded sdools is to group flu-
dents by ability within grade levels. Abil-

ity grouping pi' vides more homogeneous
classes, making it easier for teachers to
design instruction. We suggested, how-
ever, that ability grouping does not ade-
quately match student and curriculum.

The Math Mod Program described in
this report was characterized as having
two features that could address the diffi-

culties of ability grouping. First, students
were regrouped on a more frequent basis,

every three weeks rather than every year.

Second, the curriculum was organized
into three-week modules which students
could be assigned to based on their previ-
ous learning. These two features provide
more flexibility in responding to the in-
structional needs of students. We need to
ask whether the Math Mod Program ful-
filled this expectation.

The answer is a qualified yes. There is

no doubt that the program greatly in-

creases instructional options for students
and provides teachers with the organiza-
tional support to carry out these options.
Teachers are better able to match curricu-
lum and students. Still the program has
limits to the extent to which it can pro-
vide for individual differences. Thee lim-
its should not he overlooked.

The primary limitation is the number
of modules that can be offered at one
time. With five teachers, there are a
maximum of five different modules that
can be offered at one time unless teachers
double up on their math module prepara-
tions. This has been done from time to
time but is not general practice. The
teachers also have ninth grade classes to
teach and have established a rule that they

would all have three preparations: a math
module and two different ninth grade
classes. Teachers have two ninth grade
classes because they would "rather have
more preps than be stuck with all lower-

ability ninth graders."
One consequence of only having five

modules is that the modules must cover

Figure 2

An Example of a Class Schedule

Period 1 2 3

Teacher

4 5 6 7

1 Gen Math-9 Study Hall Survey-9 Study Hall Algebra-9 --

2 Math Mod.J Math Mod-J Math Mod-M Math Mod-MI Math Mod-L

3 Plan Plan Plan Plan Plan

4 Math Mod-J Math Mod-K Math Mod-M Math Mod-M1 Math Mod-L

5 Algebra-9 Algebra-8 Geometry-9 Survey-9 Survey-9

6 Math Mod-J Math Mod-K Study Hall Matti Mod-MI Math Mod-L Math Mod-K

7

8

Study Hall

Math Mod-J

Survey-9

Algebra-9

Geometry-9

Math Mod-M

Algebra-9

Math Mod-MI

Study Hall

Math Mod-L Meth Mod-M Math Mod-K
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the range in student readiness for instruc-
tion. This is not always jx)ssible, as one
teacher pointed out:

SL netimes there is a small, very,
very small group of students that is
so low that when they come into
even the lowest mod we could offer
given the number of teachers we
have, they still have a lot of trouble
catching up. . . . And then there is
also a small group of students on the
top that are not quite making it to
algebra but pretty much have
learned a lot of the things in the
mod math program already.

Thus, as in all group instructional set-
tings, the students at the extremes in
readiness are the ones most difficult to
accomodate. At Conrad Ball, the problem
would be more severe if there were no

algebra and geometry classes to handle
exceptional seventh and eighth grade stu-
dents. Even with the more advanced
courses, there are a few students who have
learned much of the math mod curriculum
being offered during a given quarter but
are not quite ready for algehra.

We conclude, therefore, that the Math
Mod Program at Conrad Ball Junior
High School does indeed increase in-
structional flexibility. It still has some
difficulty handling the small number of
student outliers, because there is a limit
to the number of modules that can be of-
fered at the same time. However, this
limitation should not cloud the fact that
the program is quite successful in provid-
ing instruction to the majority of stu-
dents. Moreover, it has increased the
ability of teachers to provide instruction
at an appropriate level of difficulty and
challenge.



Explorer Elementary:
Flexible Grouping of
Students in Mathematics

Introduction
The graded school organization iso-

lates teachers from their peers. Seldom
arc there opportunities for teachers to
share effective solutions to problems or
find support for innovative ideas and
teaching practices. Forced to be solitary
innovators, teachers must rely on their in-
dividual commitment and sense of ac-
complishment to sustain the high energy
level required for innovation. Under these
conditions, there is a tendency for
teachers to use more routinized forms of

instruction when they become mired in
the day-to-day exigencies of their
class3rooms. Ultimately, innovation and
experimentation can take a back seat to
less fatiguing forms of instruction.

At one elementary school, teachers
have created an innovative mathematics
program that improves classroom instruc-

tion and promotes collegial interaction.
Teachers decide cooperatively about what
students will learn next based on how well

students have completed their current
learning. The organizational structure of

the program has helped to overcome
teacher isolation, or as one teacher de-

scribed the program, "It eliminates the
isolation. Before, you were able to go into

your classroom, close the door, and no-

body knew what went on there."
The mathematics program at Explorer

Elementary is based on a district-
developed curriculum of 140 K-8 objec-
tives. This curriculum has a hierarchical,
branching structure organized into 24
branches or courses. Students progress
through the learning hierarchy as they
master the prerequisite objectives. Peri-
odically, teachers regroup students into
new classes and provide them with in-
struction matched to their current learn-
ing requirements.

During the first year of implementa-
tion, it became evident that the computer
technology thought necessary to manage
the regrouping of students was not going
to be available. The staff at Explorer
Elementary and three other schools chose
to continue the program despite the lack
of computer technology. Efforts to over-
come this deficiency produced two posi-

tive outcomes; teachers developed a sense
of ownership in the math program and
strengthened their collegial ties.

Because no computer software was
available, teachers had to regroup stu-
dents themselves. This task required
teachers to develop a system that ar-
ranged for them to meet and share ideas
about students and instruction. Such ex-
changes occur all too seldom whet
teachers remain in self-contained class-
rooms with their own students. One
teacher described her colleagues as being

like a "little mini-family of sharing all
these materials and ideas. If somebody
gets bogged down, someone will offer,
'Come on, I'll help you regroup your kids'

and that kind of thing."
Teachers enthusiastically praise the

program's success. "I think this is so
much better for the kids," said one
teacher. "They don't get to anything until

they're ready for it." Commented another
teacher, "I think there's more of an oppor-
tunity for the children to have success.
And I think I've become a better teacher
because I'm focusing more." Still another
teacher stated, "I like the grouping, I like
the change, I like getting to know all the
kids, I like zeroing in on one little thing."
Teachers approve of assigning students to
groups based on their mastery of pre-
requisite skills since they are able to focus

on a particular skill or set of skills.
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program Implementation

Setting
Explorer Elementary, a K-6 school, is

located in a small coastal town in the
Pacific Northwest. A recent decline in the
forestry industry, the source of most jobs
in the area, has resulted in a high rate of
both unemployment and transiency. The
current growth of high technology indus-
tries has somewhat alleviated the unem-
ployment problem and has contributed to
an increase in the town's population.

Explorer is one of seven elementary
schools in a district that also includes two
junior high schools and one high school.
Approximately 500 students are enrolled
at Explorer, although enrollment fluc-
tuates greatly given the high rental den-
sity of the surrounding community. While
approximately half of Explorer's student
population remains stable, between 500
and 600 students transfer to and from Ex-
plorer every year.

The student body is predominately
white, comprising 78 percent of the stu-
dent population. Asians (16%), Blacks
(3%), Hispanics (2%), and Native Ameri-
cans (1%) mak:: up the remaining student
population. Six-seven percent of the stu-
dents participate in the free or reduced-
price lunch program, and about 60 per-
cent of the students come from single
parent homes. Many of the student; live in
government subsidized housing located
about two miles from the school.

There are approximately 70 students
per grade level, with a range from 96 in
the first grade to 55 in the sixth grade,
according to 1985 enrollments. There is
also one self-contained class of 12 special
education students. In addition, a pre-
school of 47 handicapped youngsters from
throughout the district is housed in an
adjacent building on the Explorer cam-
pus. The elementary school principal
supervises the teachers and students in
this program.

The instructional faculty includes 19
teachers, nearly three-quarters of whom
have more than ten years experience. The
median number of years of teacher experi-
ence is 15.3 years. Explorer also employs
a librarian, counselor/psychologist, a
learning support center teacher, and two

part-time teachersone in music and
another in physical education. Providing
support for the teaching staff are 13 aides;
seven are instructional aides in the learn-
ing support center and the others perform
a variety of clerical and teacher-assistance
tasks.

The school building itself is a concrete
one-story structure built in 1973. Class-
rooms frame the entire perimeter of the
square-shaped building with the library
and some offices located in the center.
The school was originally designed as an
open area building, so the temporary
classroom walls could easily accomodate
different class sizes and activities. Part of
one side of the school is blocked off for
classroom use by Explorer Junior High
School, which shares the campus.

Implementation
History

Planning for the mathematics program
began in 1982 as part of the district's rou-
tine curricuhm review process. The
Mathematics Curriculum Review Com-
mittee reviewed various curricula, includ
ing one designed by Dr. Stephen Rubin it
the New Canaan School District, New Ca-
naan, Connecticut. His K 8 curriculum
package included objectives organized
into an extensive learning hierarchy. Stu-
dents in the Rubin program progress indi-
vidually tnrotigh the hierarchy, learning
new objectives based on mastery of the
prerequisite objectives. A computerized
information management system
simplifies student record keeping and
program coordination.

Impressed with the Rubin hierarchy,
the Mathematics Curriculum Review
Committee adopted those materials as
well as the Heath textbook series. During
the school year. the committee revised ex-
tensively the Rubin materials. The seven
elementary schools were to choose either
Rubin or the Heath series and then
develop a building level plan for imple-
menting the following year.

The Explorer staff elected to imple-
ment the Rubin curriculum. The teachers
spent four months developing a plan to
implement the hierarchy, an effort



assisted by the fact that three of Explor-
er's teachers had been members of the dis-

trict Curriculum Review Committee. The
entire staff, according to one Explorer
teacher, "spent an entire inservice just re-
viewing and brainstorming similarities
and differences in our opinions of
outcome-based education as opposed to
mastery learning as opposed to continu-
ous progress. We had to define what it
was we as a staff were talking about."

The planning was made more difficult
because it was unclear if the computer
software to support the Rubin hierarchy
would be made available by the district.
The staff recommendation to postpone
implementation for a year while the
software was made functional was turned
down by the district committee. Explorer
teachers then altered their plans to ac-
court for the lack of computer technol-
ogy. Grouping arrangements, use of a

learning support center, and intergrade
teaching teams were particularly impor-
tant concerns. The one-page plan they
originally submitted to the district stated
that teachers would

1. Maintain original skills grouping until
prescription capability is available on
system (approximately in November).

2. Student movement by individual con-
sideration, not requiring total regroup-
ing until skills grouping is available.

3. Each teacher is responsible for approx-
imately three skill groups.

Teachers also suggested inter-grade sys-
tems such as "grades 1-2, 3 4, 5 6 or
grades 1-2, 3-4, 4--5, 5-6." They
noted that the former arrangement would
not allow them a common planning time,
but that the latter would.

The modified Rubin program began in
the fall of 1983 at Explorer. Several or-
ganizational changes assisted implemen-
tation. The school psychologist assumed
responsibility for assigning students,
based on t'meir performance on the place-
ment test to their appropriate groups.
An instructional aide was added to the
faculty to assist in maintaining student
records. In addition, all regular teachers,
the special education teacher, and several
instructional aides provided additional
teaching time so that the student ratio in
classrooms could be lowered.

However, these changes proved to he

inadequate. The staff found managing the

program in its initial stages imposed more

demands than they expected. The Rubin
program called for students to progress
through the curriculum at their own learn-

ing rates. The record keeping soon be-

came overwhelming, however, and the toll

on teachers was tremendous. As the prin-
cipal recalled, "At our building we had

some conflicts in terms of burnout. It be-

came real obvious .. . that in hying to
hand-schedule kids and move them, and

move them, and move them, virtually all

of the energy of the staff was being taken

by the math program, not leaving a great

deal of time for anything else."..1 .14111
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t.
. we decided that it was

going to be a teacher-paced program,

not tudent-paced . ."

An equally critical consequence was
that instructional decision making suf-
fered. According to the prir.cipal, "For a
few weeks, we allowed ourselves to get
into a situation where, I think. the student
learning rates were the only thing running
the program, not necessarily our profes-
sional judgment in terms of what would
be good for that child .... That's when we

decided that it was going to be a teacher-
paced program, not student-paced, be-
cause otherwise we would he using all 128
skill levels at the ;ame time, and that's
not practical"

To rectify the situation, the Explorer
teachers decided in those first several
months to slow down and return to their
original plan. The staff opted for three
teaching teams of grades 1-2, 3-4, and

5-6, each team being responsible for only

those students within its designated grade
levels. Instruction would be teacher-
paced, with up to three within-class in-

sti uctional groups, some student pacing
where workable, and some regrouping of

students between teachers.
The revisions improved the program

considerably. TI program, in its third

year at the time of our site visit, is operat-
ing smoothly. And the teachers enjoy the
program. As one teacher told us, "It is
hard work, but even with it being hard
w At, there isn't anyone in our team who
would go back to teaching the old way."
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program Description
All grade level students participate in

the program, including 12 special educa-
tion students. Instruction occurs daily for
45 minutes. The students, for purposes of
the math program, are grouped into three
grade teams: grades 1-2, grades 3-4,
and grades 5-6. Kindergarten students
do not typically participate, although :-

casionally some kindergarten students
work in the first grade math groups.

Philosophy
The school district in which Explorer

is located has had a long history of in-
novative educational practices. These
practices have, according to the principal
of Explorer, been based on clearly articu-
lated goals. The current district philos-
phy of education, adopted by the School
Board in 1979 and amended in 1981, states
in part that "Almost all students are
capable of achieving excellence in learning
the essentials of formal schooling."

The advantages of this

curriculum structure are flexibility in

organizing instruction and increased options

for student progression.

The mathematics program has been
the program most fully implemented in
accordance with the district philosophy.
A brochure describing the program to
parents, for example, states that "our goal
is for students to learn at their optimal
rate through appropriate placement and
group instruction As soon as the
teacher is confident that a group of stu-
dents has learned the content of a unit,
they take the end-of-unit test. Those who
master the unit move on to another in-
structional unit. Students who do not at-
tain mastery receive additional instruc-
tion and demonstrate mastery prior to
moving to the next unit."

Curriculum
What Curriculum is Taught? The final

Rubin package, following revision by the
Curriculum Review Committee in 1983,
consists of 140 K-8 units organized into
a large learning hierarchy. Each of the
units focuses on single topics covering
standard elementary and junior high
school mathematics curriculum. The top-
ics range from basic number facts at the
kindergarten level to seventh and eighth
grade topics in measurement, geometry,
and integers.

The principal textbook series is Heath
Mathematics, although mat ty teachers
also use activities from the Mathematics
Their Way series. Instruction is driven by
the hierarchy, however, not by the text-
iipok. Textbooks are used as resources
rather than as primary guides to
instruction. To assist teachers in using
the textbook, a chart was developed
linking Heath textbook chapters and
materials to each of the 140 units.

How is the Curriculum Structured?
The 140 units are organized into the
extensive learning hierarchy shown in
Figure 1. As the figure indicates, the
hierarchy :is a complex maze of inter-
twining units. The Explorer staffaffec-
tionately refer to it as "Charlotte's Web,"
after the first name of the district cur-
riculum coordinator who spearheaded
the revision efforts.

The learning hierarchy provides a cur-
ricular road map for teachers. Unlike the
linear sequencing of topics common to
many mathematics program, the hierarchy
offers branching possibilities. Once stu-
dents have mastered a unit, several new
"eligibilities" are open to them. For
example, following mastery of Division 5,
students are eligib e to enter Word Prob-
lems 1, Number Theory 2, or Division 6.
The advantages of this curriculum struc-
ture are flexibility in organizing instruc-
tion and increased options for student
progression.

The hierarchy is divided into 24
courses, each course consisting of two to



HIERARCHY OF BASIC
MATHEMATICAL OBJECTIVES

Strands:
A Addition of Greater Numbers
AS Addition and Subtraction of Greater Numbers
B Adding and Subtracting 0-10
C Counting
D Division
F Fractions
G Classification
GE Geometry
GR Graphing
1 Integers
K Comparing and Ordering
L Decimals
M Multiplication
ME Measurement
MO Money
N Number Theory
P Place Value
PR Probability
R Ratio and Percent
S Subtraction of Greater Numbers
'I' Teen Numbers and Facts
TM Time
WP Word ProblemsMixed Operations
Y Pattern
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twelve units. Each unit lists the prerequi-
site skills required to learn the unit and
specific objectives to be covered in the
unit. For example, Course A (Addition of
Greater Numbers) is divided into four
learning units, Al (Adding 2-Digit
Numbers), A2 (Adding 3-Digit Numbers),
A3 (Adding Numbers Up To 7 Digits),
and A4 (Adding Multidigit Numbers).
The Al Unit is further divided into eight
specific objectives (e.g., Student adds two
numbers up to 2-digits each, no regroup-
ing, using objects), the A2 Unit into six
objectives, A3 into six objectives, and A4
into three objectives.

The courses, units, and objectives are
all outlined in a curriculum guide. Exam-
ples of the specific objectives for each unit
and a list of mathematical symbols and
vocabulary for each course are also in-
cluded. In addition, criterion-referenced
tests are available for each unit. One
weakness of the hierarchy is a lack of ver-
tical enrichment activities, or "reinforce-
ments," as the Explorer staff referred to
them. This has posed a problem for some
teachers because some higher ability stu-
dents, working independently, were mov-
ing through the hierarchy too quickly.

The foundation of

the mathematics program at Explorer
was a commitment to group students

according to prerequisite, skills.

111.=11

How Are Students Placed in the Cur-
riculum? A diagnostic test is used to
place new students in the curriculum. The
test, developed by the Curriculum Review
Committee, takes about five 45-minute
periods to administer. Because Explorer
has a highly transient student population,
this diagnostic test is critical to the accu-
rate placement of students. According to
the principal, "working with this particu-
lar hierarchy has allowed us to plug chil-
dren in very close to their needs This
has allowed us to pinpoint skills and lack
of skills, that quite often, in a traditional
program, would be ignored."

Instruction
How Are Students Organized for In-

struction? The foundation of the mathe-
matics program at Explorer was a com-
mitment to group students according to
prerequisite skills. Although student-
pacing was abandoned early that first year
when it became too difficult to manage
without computer support, the teachers
remained committed to grouping students
accordiag to skill. When the staff moved
to team teaching, however, each team
developed its own approach to skill
grouping.

Each grade level team is responsible
for organizing their students for instruc-
tion. There are six teachers in each of the
1-2 and 3-4 grade level teams and five
teachers in the 5-6 grade level team.
Teams are primarily concernedwith their
own students, or, as one teacher put it,
"We developed a kind of territoriality...
that says we should take care of our own."
And each team operates differently.

At the first and second grade levels,
there is within-class skill grouping but lit-
tle cross-class grouping. The team meets
regularly to discuss how students are
progressing and which units need to be
taught, but there is little sharing of stu-
dents between classrooms. The regroup-
ing that does occur is delayed until the
middle of the school year because
teachers feel younger students need to
first establish a relationship with one
teacher.

The 3-4 grade level team does the
most cross-class grouping of students at
Explorer, regrouping studentsevery three
weeks. The team of six teachers is able to
offer six different units at any one time for
approximately 120 third and fourth grade
students. In any one class, therefore, there
is a mixture of third and fourth grade stu-
dents. Teachers meet weekly to coordi-
nate instruction in the six classes.

Every three weeks, the team decides
which units are to be taught. Teachers
look at what units students have already
mastered and the prere 'uisite skills they
have for new units. Teachers then assign
students to classes and decide who will
teach each unit. The regrouping process,
according to one of the teachers, is "very
informal, it's what you feel comfortable



teaching or really want to teach." Another
teacher described the procedure as
follows:

The first thing that we do is look at
these [progress sheets land the
hierarchy. This student has accom-
plished all of the addition, all of the
subtraction, and is into division and
multiplication. The next thing on
Charlotte's Web says she can go to
fractions, and she needs geometry,
too. [We go through that] for each
child, and as a team we get together
and say what skills we are going to
teach. . . . Then we look through
[the progress records [and find out
which students need those skills and
we place them into those skills
groups.

At the fifth and sixth grade levels,
teachers also meet regularly to determine
which units are to be taught and how stu-
dents are to be grouped. But student re-
grouping occurs at intervals longer than
three weeks. Because regrouping takes
place less frequently at this level, there is
more student variation within classes.
Consequently, we observed more inde-
pendent work by stu 'ents than at the ear-
lier grade levels.

The teaching teams do not place stu-
dents in a group or class with students
more than one grade level below them.
The reason, according to the principal, is
that "we felt that we did not want to put
an upper grade student, particularly a fifth

or sixth grader, into a situation where
they were studying a math skill that a first
or second grader might be working with.
We felt there would be some rather severe
ego implications." Thus, students well
below grade level are provided instruction
in the learning support center at the
school. This center provides academic
services to students in Chapter I,hand-
icapped, transitional bilingual, or reme-

dial assistance programs.
How Are Students Taught? While the

district curriculum guide defines the ob-
jective:; to be taught, teachers decide on
teaching strategies and materials. More
importantly for instruction, however, is
the grouping pattern used by the teaching
team. Because the grouping arrangements

vary from class to class and team to team,
the form of instruction also varies. During
our site visit, we observed teachers using

a variety of instructional forms, from
whole-class instruction to a combination
of small group and individual, indepen-
dent work.

In a first grade class, for example, no
whole class instruction was observed. The
teacher had three groups of students, and
she instructed each group for approxi-
mately 12 minutes while the other two
groups worked on worksheets. Each
group had a different worksheet. In other
classes, whole-class presentations and un-
differentiated work characterized instruc-
tion. In one 3-4 math class weobserved,
students who had mastered the prerequi-
site skills in Geometry 1 were meeting for

the first time in Geometry 2. The teacher
had written the first objective for the unit
on the chalkboard, and she presented the
concept using recitation and gt'ided prac-
tice with the whole class for about 15
minutes; independent practice with all
students working on the same assignment
lasted for approximately 20 minutes; for
the last ten minutes, a whole-class recita-
tion reinforced the concept.
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Because the grouping arrangements vary

from class to (...ass and team to team,

the form of instruction also varies.

Instruction apparently becomes more
differentiated at the higher grades. In a
5-6 class nearing the end of a course, for
example, a mixture of instructional forms
was observed: two o, three students were
working independently on objectives at
the eig'ith grade level; one student was
working in the library on a seventh grade
objective; and the 20 remaining students
were working with the teacher on an
enrich lent activity associated with the
decimal unit on which they had been
working. Here, students who are capable
of moving quickly through the curriculum
are encouraged to do so. The higher abil-
ity students, according to the teacher,
"are not bored because they have to wait
for the rest of the class to catch up."
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Assessment
How Are Students Advanced in the

Program? When teachers determine that
students are ready for a unit test, they give
the criterion-referenced test for that unit.
The teachers did their own testing rather
than use instructional aides, because as
one teacher said, "It gives us more infor-
mation that way... Most of us correct all
of our tests." Another teacher said she
preferred to do the work herself, "because
I can use the results to indicate where
reteaching is necessary."

Students who master the test

at 80 percent or better are grouped together

and taught the next unit,

either by the same teacher or a new teacher.

Students who master the test at 80
percent or better are grouped together
and taught the next unit, either by the
same teacher or a new teacher. Students
who do not master the test receive addi-
tional instruction by the same teacher or
another teacher before moving to the next
unit. Some teachers found the latter pos-
sibility an attractive strategy, "They don't
have to come back to you. They can go to
another teacher to be taught, another
teacher who has a different technique, a
different style. Maybe that is all that it is
needed, rather than a kid having to sit in a
classroom the whole year long suffering
through the same thing."

While the regrouping of .students is
certainly the cornerstone of the program
at Explorer, it is a difficult process which
does not always work exactly as planned.
For example, students are not always re-
grouped for corrective instruction, even
when test performance indicates that it
may be necessary. One teacher described
such a situation thus:

If! gave the Geometry 1 test and
had four who did not pass, I might
just confirm e on as if they had

passed because I will he using the
same terms, same figures. 1 mean
the figures aren't going to change
while I'm doing Geometry 2 instruc-
tion. Then, after a period of days I
might decide these kids must have
learned it now, and I'll give them
the test [for Geometry 2].

How Is Student Progress Monitored?
Every student has a cumulative record
which documents criterion-referenced test
dates and the test scores for all 140 units.
If a student receives a score of less than
80 percent on a unit test, an NM for no
mastery is entered on the record. When
mastery is finally achieved, the mastery
score updates the previously obtained
NM score.

This cumulative record of student
progress, which follows the student from
teacher to teacher, is the primary source
of information for grouping decisions. In
fact, at least one teacher keeps track of
nothing but unit performance, "I don't do
as much record keeping because the only
thing I have to be accountable for really is
whether they passed the test or not. So I
don't even keep track of the daily work."
Teachers review these records at team
meetings to determine which students
need which skills. As one teacher com-
mented, "We can see exactly where this
little child is. Never in the past in all my
years of teachir g have I been able to do
that for individeal kids."

Of course, must teachers also rely on
the guided and independent practice seg-
ments of each lesson to monitor student
progress and to guide their instruction.
Daily assignments are used to monitor in-
struction and adjust teaching accordingly.
One teacher remarked that "there aren't
many problems with students not doing
assignments, because students have been
placed in a level which is appropriate for
them." As in most classrooms, formative
assessment also includes teacher ques-
tions, checking progress during indepen-
dent seatwork, and administering short
quizzes.

How Are Students Graded? Report
cards are sent home to parents four times
per year. The report card is a typical prog-
ress report on which all subjects and



broad skill areas are listed. The mathe-
matics section is not completed, however.
Instead, a computer-printed student mas-
tery report for mathematics only is sent to
the parents. This report indicates which
units a student has completed and the
mastery level achieved. Mastery level is
reported as a percentage if 80 percent or
higher, or as NM if the unit has been at-
tempted but not yet mastered. The infor-
mation on the student mastery report is
updated regularly as students master the
units.

Organizational
Arrangements

No administrative changes were
needed to ir6plement the program. What
was required, however, was that the cur-
riculum be organized into a learning
hierarchy with branching possibilities.
Teachers had the option to choose from
several posbible units for their students to
attempt next. This provided the flexibility
necessary to address differences in stu-

dent learning rate.
The teaching teams facilitated the

periodic regrouping of students. Having
small groups of teachers manage the pro-

cess effectively compensated for the lack
of computer assistance. Each group's par-
ticular blend of teacher styles resulted in
students being regrouped in different
ways.

It was important that the teams be
allowed to work out their own operating
procedures. Allowing the teachers to
develop their own regrouping strategies
fostered teacher ownership in the pro-
gram. Indeed, the principal statal em-
phatically, "Easily the most important
element to make this program work
would be the type of ownership the staff
has in it .... At our building, they feel
very strongly that it is theirs. They're
going to find a way to make it work even
if it isn't working initially .... If it's their
program, they'll find a way to make it
work because they've invested their own
integrity, their own prestige, their hearts
into it."

Of course, for this program to work,
teachers must be willing to work together,
or as one teacher put it, "to be successful
with this, you have to like the people
you're working with .... There are places
I could go where you wouldn't want to get
involved in [this program just because
of the people you have to work with."

Qummary: The Routinization of
LI Classroom Practice

Certainly a major strength of the math-
ematics program at Explorer is the em-
phasis placed on making instructional de-
cisions about what students are to learn
next. The lack of computer technology re-
sulted in teachers having to meet in teams
to make decisions about which units to
teach and where to plan' students. The
teaching teams helped to eliminate feel-
ings of isolation among teachers, and al-
lowed teachers to break out of the routine
of "a regular program, a regular class-
room, in a regular book, and just going
from page to page from day one." Teach-
ers m, st be willing, however, "to let go
of their nice little cozy homeroom bunch."

It is interesting to speculate how the
program would have evolved had the
computer software been available for re-
grouping purposes. The computer may he
a more efficient way of making regrouping
decisions, and it takes the onus for such
decisions away from teachers. However,
with a computer, the frequent meetings
which generate the sharing of ideas and
materials aqd assist teachers in dealing
with the frequent regroupings of students
would not occur. Furthermore, teacher
decisions are likely to be more informed
than computer-assisted decisions. It is
easy to see how a computer-based program
could lead to routinized inst:uctional
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decisionmaking and a return to classroom
isolation.

There are several reasons why the
mathematics program at Explorer has
been somewhat insulated from routiniza-
tion. The first reason is that teachers work
together to make instructional decisions
and share the burden of regrouping stu-
dents. As one teacher described, "I like
being with people because they challenge
you. Then you start doing new things and
sharing ideas."

A second reason is that teachers are
working with different groups of students.
As one third grade teacher mentioned, "I
get an opportunity to work w;th different
children, different levels, and it's nice.
You don't get burned out on it." Another
teacher voiced the same opinion, "I like
the grouping, I like the change, I like get-
ting to know all the kids." In effect, each
teacher is able to start afresh following
each regrouping, each new grc ap providing

new challenges.
A third reason the program at Explorer

may resist routinization of instruction is
that the 'nsistence upon mastery for each
student "puts additional pressure on the
teacher to develop new ways of presenting
old material in the second cycle, when the
child hasn't learned everything you've
been Lying to teach and has to be recy-
cled," Teachers are also accountable for
their instruction since they share students
and the results of their instruction are
made public. Several teachers mentioned
the peer pressure to provide excellent
instruction.

Even so, the press for routinization is
powerful. Collegiality, regrouping ofstu-
dents, and public accountability may not
sufficiently insulate the program over an
extended period of time. As one teacher
remarked, "I remember at the beginning, I
thought there was a lot of work. It's just
become a routine now."



Barcelona School:
Using Learning Laboratories
to Increase Instructional Options

Introduction
What curriculum students should learn

next is a decision teachers continually
make during the school year. This deci-
sion becomes especially problematic to
teachers when the immediate learning of
students has been less than adequate.
Should teachers progress anyway, hoping
that learning will somehow click for those
students who initially failed to demon-
strate mastery? Or should teachers slow
down the pace and reteach the material,
giving the slower students a chance to
pick it up and be handicapped when
reaching the harder material? If teachers
do slow down, they must then do some-
thing about the faster students who are
likely to become bored by the slower pace
in material they have already mastered.

For teachers working in self-contained
classrooms, the options available to an-
swer these questions are .usually limited.
Teachers must somehow deal with the
learning of slower students while not
holding back the faster ones. But teachers
faced with the tasks of managing and in-
structing 20-40 students varying in their
readiness to learn are not in a position to
be elaborate in their instructional plans.
And the immediate options available to
them provide no ready solutions, only
compromises.

One option is to group students for in-
struction. By grouping students, teachers
can differentiate curriculum and better
match the curriculum to the learning
needs of each group. In fact, this is the
way many teachers handle reading and
mathematics instruction. However, group-
ing leaves the majority of students on
their own for large periods of time while

the teacher works with each small group.
And grouping requires teacher energy.
We suspect the reason many elementary
teachers group for reading but not for
mathematics is that to group for both sub-
jects would be too taxing.

Another option is to allow students to
learn at their own pace. Presumably each
student can then be provided with the cur-
riculum matched with his or her learning
needs. But making each student a group
of one extends the burden on teachers
from managing three to five small groups
to managing as many groups as there are
students. The difficulties of instructional
management associated with monitoring
each student's location in the curriculum
also drains teachers' energy.

Thus, it is no wonder why many
teachers faced with limited options and a
room full of students accept the textbook

as the foundation for instruction. The
textbook provides a minimal compromise
position, since teaching from a text allows
teachers to manage the learning of the
majority of students. With the majority of
students under control, teachers can di-
rect attention to the outliers in the group,
both the blower and more advanced stu-
dents. This may not be a desirable solu-
tion, but it is workable for many teachers.

For instruction to be more resnonsive
to the range in student readiness, options
must be available to the teacher. Extraor-
dinary effort on the part of teachers can
sometimes increase options, but the toll it
extracts in terms of energy and motiva-
tion can be high. Organizational changes

can also increase options by enhancing
teachers' ability to group students for
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instruction and varyinv` time to accomo-
date the slower learners.

This case study focuses on a unique
program for teaching reading and mathe-
matics that was developed at Barcelona
School, a large K 8 school. The instruc-
tionai programs at the school combined
flexible gri.r .ding with a learning labora-
tory where students learned individually
at their own pace. This organiziitional ar-
rangement helped teachers decide how
students should be grouped for instruc-
tion. And although decisions about what
to learn next were more limited because
the curriculum was highly structured,
slower students could spend more time on
the same curriculum without impeding
other students.

The foundation of these reading and
mathematics programs was a well-
structured curriculum and a computerized
instructional management system which
tracked students' progress through the
curriculum. One benefit of this program is
that student progress was easily moni-
tored by teachers and administrators
alike. According to the principal of Bar-
celona School, "I can't imagine how any-
body does this job without this kind of
system. I mean, we have the information
at our fingertips, literally. If there's a par-
ent waiting out in the office right now, in

three minutes 1 could tell her exactly what
her child's doing in math and reading."

Another advantage of the program is
the specific information available about
what students have learned and what they
need to learn to progress at a satisfactory
pace. "You feel so much like a profes-
sional, like you know what is going on,"
continued the principal. "You know what
is being taught in the school, you know
what kids are learning, you know whether
the job's getting done or not. So from
those two perspectives, I can't imagine
how people are still in the dark ages and
why they don't change." A sixth grade
teacher voiced a similar opinion, "If I look
at it selfishly, I think I like traditional
methods because I teach one subject. But
when you look at it for the real reason why
we're hereto benefit the kidsI think
the present situation is ideal because you
do not penalize the student. You have a
diagnostic, prescriptive type program."

We first describe the school setting
and how the program came about at Bar-
celona School. We then take a close look
at the structural and operational features
of the program. Our case study concludes
with a brief analysis of whether this pro-
gram increased instructional options for
teachers.

Program Implementation

Setting
Located in a suburb of a large, sprawl

ing southwestern city, Barcelona School
rested on approximately ten acres of land
in a largely residential area. Barcelona is
one of eight elementary schools in a dis-
trict serving approximately 6500 stu-
dents. Despite being 26 years old, the
school buildings were in excellent condi-
tion. The south end of the campus housed
classrooms for grades K 4, the suspen-
sion room, a reading lab, a computer
room, an auxiliary office and nurse's sta-
tion, and the school cafeteria. The north
end of campus housed classrooms for
grades 5 -8 and included two reading and
two math laboratories, the lihrar', the
physical education buildings, and the

main school offices. Large play areas sur-
rounded the school. A certificated staff of
56 directed the instructional programs for
1037 predominantly white (85%) and
Mexican-American (11%) students.

Implementation
History

The reading and mathematics program
had their beginnings in 1968, primarily
through the efforts of Chuck Adams, a
literature teacher at Catalina School,
another school in the district. Frustrated
by the Rior reading skills of his students,
Adams decided that a more systematic
approach to instruction was needed. in-
fluenced by the individualized instruction



climate of the late 1960s, Adams spent
the 1968-69 school year outlining and
sequencing a set of basic reading sl ills for

grades K 8. Instructional materials, pre-
pared in the form of workbooks and
audiotapes, were keyed directly to the
skill. and designed to be used by stu-
dents working individually in a laboratory

setting.
Adams was able to convince the school

hoard to print the workbook material,
produce the audiotapes, and purchase the
necessary equipment. In the fall of 1969,

the first basic skills laboratory in the dis-
trict was established at Catalina School
for grades seven and eight. During that
year, three additional teachers worked

with Adams in developing the program.
By the end of the second year, the pro-

gram was operating for all students in

grades three through eight.
One of the problems faced early in the

development of the program was the iso-
lation of the laboratory staff from the rest
of the faculty. Initially all the instruction
was done by Adams and a few faculty
members. Teachers not associated with
the basic skills program did not knuiv how
it operated, the program existing as "an
island within the school." Many of the
faculty felt little ownership in the gro-
gram and considered the laboratory a
"district program"and a favored one at
that, due to the amount of funds allocated
by the school board. As we will see later,
the autonomy of the laboratory staff
may have set the tone for future teacher

interactions.
The program was successful and

quickly expanded throughout. the district.
The current program director, one of the
teachers initially enlisted by Adams in
1970, recalled how the program expanded:

"It just gradually became a district-wide
program because the I test results were
starling to show up.... The results
were such that the I school hoard I de-

cided that they would go ahead and
spread the program across the district."
By the 1972-73 school year, the reading
program was being used in all the district
schools with support from a newly created
basic skills departimmt in the central of-
fice. Today, all district schools have fully
equipped reading laboratories for students

in grades three through eight.
As the first basic skills director, Adams

started a mathematics program in 1979
based on the same principles as the read-
ing program. By the end of 1982, all
schools in the district were operating
mathematics laboratories for students in
grades five through eight. In addition, two
schools had mathematics laboratories for
third and fourth grade students. Thus. the
reading and mathematics programs had
been well disseminated throughout the
district. As the principal responded when
asked how the program operated in other
district schools, "You would see the same
objectives, the same program, the same

worksheet materials."
The basic plan behii I the laboratory

approach of Adams was a sewential cur-
riculum and a method for monitoring stu-
dent learning of that curriculum. Students
would conic to the laboratory for reading
and mathematics instruction. Their regu-
lar teachers would then be available for
small group instruction. Students would
spend part of their time in the laboratory
and part of their time with a teacher in
small group instruction. This plan has
evolved into an unique program com-
bining individualized and small group

formai s.

Program Description

The reading and math curriculum was
outlined for all K -8 grade levels. How-
ever, the scheduling of students into the

reading and mathematics laboratories var-
ied by grade level. Students in grades
K 2 remained with their homeroom
teacher for their mathematics and reading
instruction and did not participate in the

laboratory program. Students in grades
3-8 participated in one of three reading
laboratories organized into grade level
pairs of 3-4, 5-6, and 7-8. And stu-
dents in grades 5 8 participated in one of
two mathematics laboratories in grade
level pairs of 5-6 and 7-8.
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Philosophy
Current district policy adheres to a con-

tinuous progress philosophy. As stated by
the Governing Board:

Continuous progress program rec-
ognizes the great variability in the
learning rates of children. The fact
that one child learns more slowly
than another should not preclude the
slower student the opportunity to
successfully complete the work as-
signments. Extending this thought
over a period of years makes it obvi-
ous that the slower student may need
an additional year in the elementary
grades to be prepared to be a success
in high school.

One of the major controlling fac-
tors in learning is the amount of time
a student spends on the learning
tasks. Based upon this knowledge it
is unrealistic to expect that a hetero-
geneous group of children would
learn a given amount of content when
they have all been given the same
amount of time each day and the
same number of days in the school
year.

Retention at grade level is one of
the few options the Board has to
provide for the student needing addi-
tional time on task. Unfortunately, in
the past giving students more time at
a grade level, or retaining a student,
was equated with failure and with
punishing a "had" student. This
Board, however, is committed to the
concept that retention at grade level
will provide additional ' ime and help
from a teaching staff dedicated to
helping all children achieve.

Promotion is based upon student
mastery of the objectives contained in
the Board-adopted curriculum guide.
Mastery is defined as the student hav-
ing learned the skill sufficiently at
each grade level to insure success at
the next grade level.

The scho it hoard's policy to make stu-
dent promotion contingent upon
achievemeit of basic skills was clearly re.
fleeted in he district's instructional pro
grams. lmt roving test scores in reading

8"

and mathematics were major goals for the
year set oy the Barceloaa School Com-
munity Council. According to the princi-
pal, "Three years ago, the school board
said our priority is math and reading. We
were aiming to he number one in the state
in a five year period. At first, this caused a
lot of consternation, but now it's just the
way it is." A teacher put it more bluntly,
"Reading and math have always been very
emphasized in this district, and that's it."

Curriculum
What Curriculum Is Taught? The cur-

riculum for the reading and mathematics
basic skills programs was outlined in
grade level objectives for grades K 8. In
reading, there were 336 objectives, rang-
ing from 32 at the kindergarten level to 27
at the ninth glade level (note that the
reading objectives extend to the ninth
grade level). In mathematics, there were
283 objectives, ranging from 21 at the
kindergarten level to 38 objectives at the
eighth grade level.

The reading objectives used at Bar-
celona were essentially the same onl;s
developed by program originator Adams
fifteen years earlier. The reading objec-
tives were organized into five broad areas
in the district scope and sequence cur.
riculum guide: perceptual skills, word
analysis skills, vocabulary skills, com-
prehension skills, and study skills. These
were further divided into 18 sub-
categories, ranging from visual and spatial
perception skills at the primary grade
levels to inferential and evaluative com-
prehension skills at the upper grade
levels. Examples of each objective were
given in the curriculum guide.

The mathematics objectives, on the
other hand, had been reworked several
times during the past six years, mainly as
a result of teacher suggestion. Like read-
ing, the mathematics objectives were
categorized into three major areas in the
district scope and sequence curriculum
guide: perceptual skills, concepts and
numeration, and concepts and applica-
tions. Within these broad areas, 15 differ-
ent subcategories of typical mathematics
topics were identified. Examples include
whole numbers, decimals, fractions, money,
ratio and proportion, measurement, and



probability and statistics.
How Is the Curriculum Structured?

The objectives for both reading and math-
ematics were organized into levels corre-
sponding to the K 8 grade levels. The
one exception was the addition of a level
nine in the reading program. Students
were expected to master all objectives
within each level sequentially. The cur-
riculum was set up so that "an average
child is expected to master a level in a
year."

Each reading and mathematics level
was divided into separate instructional
parts. Each part conta:hed approximately
seven to 15 sequential lessons with sev-
eral lessons per objective, each lesson re-
quiring from one to several days to com-
plete. The district developed books that
contained the student worksheets and
activities.

How Are Students Placed in the Cur-
riculum? Students new to Barcelona took
the California Achievement Test (CAT)
for placement testing. The CAT scores
were the major criterion for grade level
placement and also guided teachers in de-
termining the appropriate level of the
basic skills mathematics and reading
placement tests to administer. The
placement tests corresponded to each of
the instructional parts of a grade level.

Instruction
How Are Students Organized for In-

struction? Students in the laboratory pro-
grams divided their time between the lab-
oratory teacher and the small group
teachers. The district suggested that the
time be evenly split, with students
enrolled for two quarters in each setting.
In fact, students' schedules varied accord-
ing to grade level, subject matter, the par-
ticular style of the laboratory teachers,
how well students were learning the ob-
jectives, and, sometimes, student prefer-
ence for the laboratory or small groups.
For example, some students may only
spend one quarter in the laboratory. Other
students, especially those below grade
level, may spend three or four quarters in
the laboratory. In addition, students
below grade level may be assigned to an
additional remedial period during the day
in the laboratory. Additional laboratory

time, however, was not restricted to re-
medial purposes, As one laboratory
teacher described the instruction, "We
have materials here that will take care of
the lowest as well as the highest students,
so they're all individually pragrammed."

The laboratory teachers were responsi-
ble foi seeing that students pass the grade
level objectives. Consequently, for reading
in grades 3-8, and for mathematics in
grades 5 8, the laboratory teachers de-
cided which students remained in the lab-
oratory and which students were assigned
small group instruction with their regu-
larly scheduled teacher. They directed the
instruction of the regular teacher, or as
one laboratory teacher put it, "I tell them
what to teach and who to teach." How to
teach is left to the discretion of the small
group teacher. In mathematics, for exam-
ple, one laboratory teacher examined the
printout of the test scores every Monday.
"I've noticed that these people have not
passed their tests, have not passed these
particular skills. So, for last week and this
week, I sent these students to a particular
teacher, a small group teacher, and I told
that teacher to concentrate only on these
skills."

Students in the laboratory programs

divided their time

between the laboratory teacher

and the small group teachers.

Student assignment to small groups
was based primarily on common learning
needs, although laboratory teachers often
considered the teaching styles and per-
sonalities of the regular teachers in mak-
ing their decisions. These groups, as was
true for the laboratory classes, may have
consisted of students from the same grade
level or from two adjacent grade levels.
The latter grouping apparently occur
less frequently, as suggested by this dis
trict administrator's statement: "This is
probably one of the hardest things for me
to get across even to the lab teachers, that
the level is not what has to be common,
the skill needs have to be common."
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Each laboratory accomodated about :35
students in one period. The small group
teachers had approximately 15 to 20 per
class. These figures varied, however, as
the grouping arrangements were flexible
and frequently reassessed.

How A Students Taught? Teachers
in the lab:gator}, programs must share a

commitment to individualized instruc-
tion, according to the basic skills director,
"because it does mean more time invested
than... teaching down the middle or hav-
ing the high group." The strategies
teachers used to individualize instruction
varied, depending primarilyon whether
students were in the laboratory or in the
small groups. To a lesser extent, subject
matter and grade level also detem;ned
the choice of teaching techniques.

Teachers in the laboratory programs must

share a commitment to individualized instruction,

according to the basic skills director,

"because it does mean more time invested

than . . . teaching down the middle

or having the high group."

Instruction observed in the laboratory
settings for both readinc and math was
almost entirely individualized and
student-paced. Students sat in study car-
rels, worked from basic skills textbooks,
and had their work corrected by the in-
structional aide. During instructional
time, the primary responsibility of the
laboratory teacher was to monitor student
attention and providc tutorial help to stu-
dents during the course of the 50-minute
period. However, if several students re-
quired instruction on the same or similar
skills, the laboratory teacher could elect
to conduct small group lessons rather
than delegate that task to the regular
teacher.

Instruction in thesmallN..,i,ps varied
more by content area. In thereading
classes, called literature classes by the
teachers, instruction was generally
whole-class, teacher-paced discussions or

sustained reading. However, small group
teachers often supported basic skills
rather than directly taught them. This
practice started when the program was
first getting off the ground and will be
discussed in more detail later in the sec-
tion on "Organizational Arrangements."

In mathematics, small group instruc-
tion was almost entirely studentpaced
with the use of student folders. The
small groups 1 re essentially satellite
laboratories, with little difference in stu-
dent activities, materials, or instructional
methods than what existed in the labora-
tory. One Leacher described provided this
description of classroom instruction:

This folder tells students what pages
in the book to read o gd to work at
They do the problems, and they cor-
rect their own work. Then they
come to me and say, "Okay, Pve
done this and I've tested so many."
If they miss a lot, Igo hack and cor-
rect their mistakes. If they miss one
or two, we hop on with it. . . When
they have completed [ the skills1I
give them a review sheet. If they
have done well on the review sheet
and they feel comfortable, then I
send them to the tab and the lab
does all the testing.

While direct instruction with the whole
class was desired, the classroom man-
agement concerns raised by student par-
ing interfered:

/try to have a lesson at least three
times a week but sometimes I don't
get that in. I know that people
would like it everyday, but I get
working with students like this and
they've 1.4 their folders and they
need help on one specific thing. I
hate a number system. They take
the numbers, and, sometimes, all
the numbers are gone- before roll is
taken. Thar,: not the day I'm ring
to do anything because there are so
many questions.

Another teacher remarked that he liked to
provide group instruction at least once
a week for at least thirty minutes."



Assessment
When Are Students Advanced in the

Program? There were two levels of pro-
gram advancement: the movement of stu-
dents through the curriculum and the
promotion of students from one grade
level to the next.

Program Advancement. Students ad-
vanced within the program based on test
performance at three levels. First, indi-
vidual skill mastery was assessed by tests
following lessons over the skill. Non-
mastery required further work. Second,
following instruction over each part of the
curriculum (every five to eight skills),
another test, broader in scope, assessed
student achievement of the five to eight
skills. Corrective work was assigned for
individual skills not retained. Third, when
the student had completed all skills at a
grade level, the student was again tested
over all grade level skills and corrective
work assigned when necessary.

Grade Level Promotion. The promo-
tion policy establithed by the school
board was a key feature of the reading and
mathematics programs. Grade level pro-
motion was directly linked to mastery of
grate level objectives. According to the
principal, the boar; "put teeth in ( the
program ] when 'they ] said 'students
will not be promoted (unless they pass ].
That's when everything changed."

Promotion required that students
achieve 100 percent of all grade level ob-
jectives in reading and mathematics. Re-
tention was recommended for students
who had not achieved at least 80 percent
of the objectives by the end of the school
year. However, a loophole in the board
policy provided principals with some
flexibility. A principal could "condition-
ally retain" or "conditionally promote"
students.

A conditional retention could he
granted to a student who has passed at
least 80 percent of the objectives (hut less
than 100 percent). This meant that the
student would be temporarily assigned to
the same grade level in the fall. If the
student demonstrated mastery of the re-
maining objectives by the end of the first
quarter, the student would be promoted to
the next grade level. However, if the stu-
dent did not complete the objectives, he

or she would he retained at the grade level
for the remainder of the school year.

If parents balked at their child's reten-
tion, the principal could conditionally pro-
mote the student. However, if the student
failed to achieve the remaining objectives
by the end of the first quarter, the princi-
pal reassigned that student to the previ-
ous grade.

How Is Student Progress Monitored?
Laboratory teachers indicated mastery of
objectives on student record cards which
were stored in a laboratory notebook. In-

cluded on this card were enrollment in-
formation, placement test results, dates of
assignment to specific skill levels, test
scores, and dates of completion of skill
levels. A laboratory aide kept track of this
information and forwarded it to the office
daily, where a computer clerk entered the
data on the district office mainframe
computer.

An instructional management system
in the district office generated reports on
which skills had been mastered and which
ones remained. The Barcelona School
computer clerk used these reports to
provide weekly printouts to all the
homeroom teachers specifying which
skills their students Lad or had not
learned. In addition, any teacher, coun-
selor, psyLliologist, or administrator could
call up data from the computer to get cur-
rent information regarding the student's
academic achievement.

One advantage of the information
system was that records were easily
transerred from one school to another
when students moved within the district.
According to the basic skills director, "A
lot of our children transfer from school to
school. The beauty with this program and
the consistency of the record keeping and
the testing is, if a child leaves Barcelona
School, they send us the records. If that
child checks into another school, they call
us, often the same day, so that the next
day we... put these records in the mail to
the teacher and that child is working in
two days on the same material."

A second advantage was the ability to
monitor student progress through the
curriculum. One of the laboratory coor-
dinators stated this well: "I like the pro-
gram because I really know what the kids
are doing. Nobody gets away with less.
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There's none of this sneaking-by-the-
system business. One of the keys is that 1
know what the child can and can't do.
Nobody gets lost."

How Are Students Graded? All Bar-
celona students receive quarterly report
cards. A copy of the grade level objectives
in reading and mathematics for the stu-
dent was attached. Grades were not as-
signed in these subjects. Rather, progress
was reported as objectives achieved and
objectives yet to be mastered. In accord-
ance with board policy, parents were
notified when their child fell below the
expected mastery rate at the end of the
second and third quarters. They were also
informed that retention would be consid-
ered if all objectives are not mastered by
the end of the school year.

Board policy also required that the
principal request a parental conference for
students not mastering all grade level ob-
jectives. As the school year drew to a
close, there was more pressure on
teachers to bring students up to grade
level. For teachers, especially those in the
mathematics laboratory, seeing that some
of their students avoided retention was
primary over reviewing curriculum. As
one laboratory coordinator argued, "Ifyou
are a year ahead or at grade level, there's
no pressure on rise, there's no pressure on
them, and so we have plenty of time to
review.... For a child who's a year be-
hind, I don't have time to review. He
needs to get down the road." The princi-
pal reported that some students in the
junior high are taken out of all classes
except for the readingor mathematics
laboratory to allow sufficient time to
master objectives for promotion or
graduation.

Organizational
Arrangements

The major administrative change was
the arrangement Mween the laboratory
teacher:: and the small group teachers.
There needs to he good coordination and
communication between the two faculty
groups. To understand why this is so, it is
necessary to examine in more detail the
implementation history of the laboratory
program.

Early in the development of the reading
program, laboratory teachers held full re-
sponsibility for teaching the basic skills
objectives. Consequently, the small group
teachers had developed literature lessons
that were not tied to the reading objec-
tives. "They were doing a reading pro-
gram with the use of library paperbacks
and just written book reports," recalled
the basic skills director. "So to break that
habit we purchased actual literature
books, correlated them to the objectives,
provided them with worksheets, all this
stuff that designated a portion of those
objectives as partly their responsibility."
However, teachers have not totally
dropped that habit, according to the
principal:

Frankly, what goes on a lot in read-
ing is the literature concept. And
that was because it originally
started out as that. The literature,
the small group reading, was going
to be fun. We were going to leech
enjoyment and appreciation and
that kind of thing. And so the small
group teachers are doing that. There
are some fascinating things going
on there, but they are basically un-
related to the mastery of skills that
the lab is working on.

The problem that arose in the small
group reading classes, where teachers did
not directly link their instrution to the
basic skills instruction taught in the labo-
ratory, also surfaced in the small group
mathematics classes. Recalled the basic
skills director:

When they first started the math
labs, they weren't expected to teach
specific objectives to groups. If they
wanted to do the "fun things" with
math, they could do that as long as
they were instructing. Well, that
too, turned out to be less than ap-
propriate, taken advantage of
grossly by some, not at all by some.
A specific guideline became, "You
will, in fact, teach skills; you are as
accountable as the lab teacher."

The lack of complete communication
and coordination between the curriculum



and instruction across the two instruc-
tional settings stemmed from the assign-
ment of full responsibility for basic skills
to the laboratory teachers and perhaps
from the hierarchical relationship be-
tween the two faculty groups. "As soon as
you try to get the small group teacher to
help, then you've got two labs, and we've
not overcome that problem," the basic
skills director said. "One of my biggest
pleas in the last three years has been,
'Look folks, you're on the same campus,

90 percent of the time you're within two
doors of each other. Will you sit down and
talk? Look at that computerized list, and
say to the small group teacher, 'What do
you teach best?' " Similarly, the principal
said, "One of the problems is that the reg-
ular classroom teachers can't accept any
responsibilities for the teaching of reading
or math. It's all the lab's problem now.
And that's a mistake. There's not a buy-in
by the regular teachers."

Summary: Increased Instructional
Options?

We opened this site report by suggest.
ing that the program at Barcelona School
was capable of increasing instructional
flexibility by providing options to
teachers not available in self contained
classrooms. The question we address here
is whether instructional flexibility was in
fact increased at Barcelona School.

The answer is a qualified yes. TI.? af-
firmative comes from re fact that the
laboratory arrangement provides for flexi-
ble skill grouping, additional learning
time when needed, close monitoring of
student achievement, and the availability
of teachers for tutorial instruction when
necessary. The qualification comes from
the fact that Bak elona may not be taking
full advantage of these opportunities for

Why do we believe that opportunities
have been missed at Barcelona? What im-
pedes teachers from making use of an or-
ganizational arrangemert designed to
provide them wIth options for instruction?
Is it the system or the people nsing the
system? As one district administrator of-
ferei, "I don't know if it's from ttie way
our system evolved or if that is just part of

the teacher syndrome."
We suggest that a critical feature of a

flexible grouping system is communica-
tion between teachers. If communication
breaks down or is impeded, the informa-

tion exchange that flexible grouping re-
quires is no longer there. Consequently,
the benefits of such a system start to
erode. A lack of dialogue can limit both
the generation of ideas and the sense of
commitment on the part of the teachers.

We found some evidence at Barcelona
that communication betwee labora-
tory teachers and the regular teachers was
limited. For example, we asked one of the
laboratory teachers whether there was a
need to meet with his small group
teathers on a formal basis. His response
was, "What are we going to talk about?"
Without the commitment that comes
with a sense of ownership, there is always
the danger that the system will regress to
the least common denominator. In the
case of skill-based programs, that may he
simply an accountability system which, in
the words of the principal, "breaks knowl-
edge into little bitty components that
are all meaningless. It never gets back

together."
In summary, the laboratory program at

Barcelona has increased the instructional
options for teachers. At the same time,
the teachers may not have taken full ad-
vai rage of the options. This does not
mean that the program is not a good pro-
gram, but rather that there is room fur

improvement.
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CHAPTER FOUR

Flexible Grouping,
Continuous Progress Approaches

This chapter presents a single case of a flexible grouping, continuous progress approach.
This approach was developed by Dr. Stephen Rubin of New Canaan, Connecticut. The model
developed by Dr. Rubin has been expanded and embellished by the sites that have purchased
and implemented theprogram. Dr. Brent Thorne, Assistant Superintendent of North Sanpete
School District, has contributed much to the development of the program.

This approach represents the most sophisticated model of instructional organization
presented in this casebook. The model provides for both the regrouping and continuous
progress of students through the curriculum. Because students are moving between classes
and the testing center frequently, one "sees" this program in action more easily than any of
the other programs when one visits a school.

Ironically, while the program is organizationally sophisticated, it is one of the easier
programs to implement. This is because the curriculum is purchased and no curriculum
development work is necessary. Although most sites have added their own curricular touches,
this is not necessary. Adding curriculum to the existing curriculum, however, does require
the computer software to be adapted. This requires new programming to be completed.



North Sanpete School District:
Combining Continuous Progress
and Direct Instruction in Mathematics

Introduction
Students differ in their rate of learning.

Because of these differences, it is often
hard to provide whole-class instruction at
the appropriate level of difficulty. The
pace is often too fast for some students
while too slow for others. One way to
overcome this problem is to allow stu-
dents to progress at their own rate of
learning through the curriculum.

Inclividualizing the instructional pace
for students is certainly not new. A
number of administrative plans were
developed about the turn of the century
providing for different learning rates
through the graded school system (see
"Some Early Administrative Plans for
Student Promotion"). These administra-
tive plans, like the Pueblo Plan, the Cam-
bridge Plan, and the Batavia Plan, ac-
commodated differences in student learn-
ing rate either by having more able stu-
dents do more work in the same amount
of time (enrichment) or the same amount
of work in less time (acceleration). Unfor-
tunately, while such plans overcome some
problems of whole-class in.;truction, they
create other problems of their own.

One problem of student paced instruc-
tion is monitoring and managing the
learning of students. Teachers must make
assignments, administer and correct tests,
and maintain records of student learning.
In addition, they must identify poor learn-
ing and prescribe corrective instruction
when necessary. Attempting te, do this for
each student rather than a single class is
time comsuming and draining for a
teacher. In fact, instructional manage-
ment problems were a major reason for
the loss of interest in individualized

instruction in the early 1970s.
A second problem with student-paced

instruction is providing direct instruction.
Teachers must make judgments about
where instruction should be targeted
when students are spread out in the cur-
riculum. This problem is often intract-
able. Even if teachers can identify small
groups of students who might profit from

direct instruction, they must still attend
to the rest of the students in the class. It is
difficult to provide anything other than
instructional packets or folder instruction
for students.

What is needed is an instructional program

that provides student-paced instruction,

can be reasonably managed, and

can also accommodate direct instruction.

In short, whole-class instruction does
not adequately deal with differences in
students' learning rates. Yet simply allow-
ing students to learn at their own rate is
not always a feasible alternative. What is
needed is an instructional program that
provides student-paced instruction, can be
reasonably managed, and can also ac-
comodate direct instruction. Such a pro-
gram would retain the benefits of
teacher-directed learning while allowing
students to progress at a pace commensu-
rate with their own abilities, skills, and
interests.
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Some Early Administrative Plans
for Student Promotion

By 1870, the graded school organization, with courses
of study and defined time allotments for curricular areas,
was well entrenched in American education. Not long
thereafter, educators began to devise ways to overcome
some of the shortcomings of the graded school.

The primary problem, as perceived at the turn of the
century, was the large number of "retarded" students not
promoted at hie end of the school year and who were
required to repeat a grade. Child labor legislation and
compulsory attendance laws, passed early in this century,
exacerbated the problem. But promotion was not the
only difficulty. Students were b sing dropped from the
educational system because of social and motivational
problems associated with being grade level repeaters.

One of the first large surveys of the promotion prob-
lem was reported in 1909 by Leonard Ayres in Laggards
in Our Schools. Based on his survey of a number of large
city school districts, Ayres estimated that 33 percent of
all students were retarded in grade level, and that only
one-half of all students finished the eighth grade, and
only one in ten finished high school. Ayres ended his
book with the following conclusion: "We have seen that
a large part of MI the children in our public schools fail to
make normal progress. They fail repeatedly. They are
thoroughly trained in failure. The effect of such training
should be carefully considered, for the problem it pre-
sents is a grave one." (p. 220)

In response to this promotion problem, a large
number of administsative plans were developed and im-
plemented about the turn of the century. The plans var-
ied widely. The first comprehensive plan to introduce
flexibility into the graded school was developed by W. T.
Harris, Superintendent of the St. Louis schools from
1867 to 1880. The so-called St. Louis Plan was a quar-
terly pYomotion plan in which courses of study were di-
vided into four ten-week units with promotion:, possible
every ten weeks. However, individuals were promoted,
not classes. Thus, classes were heterogeneous, the plan
simply making it possible for abler students to progress
at a rate faster than others.

Preston Search is generally acknowledged as the first
to advocate continuous progress for students. As super-
intendent of the Pueblo, Colorado, schools from 1888 to
1894, he developed his "Pueblo Plan" which allowed
students to follow individualized programs at their own
pace. This program is described in his bookAn Ideal
School published in 1901.

Another administrative plan was the nine-year

elementary course of Cambridge, Massachusetts, also
known as the Double-Track Plan. The first three grades
were completed by all students; several months into the
fourth year, however, students were divided into one of
two tracks for the final six years, One track could be
finished in six years, students being classified by typical
grade levels. The second track could be finished by abler
students in four years, and students were classified into
four grades, A, B, C, and D. Students could also be
moved between the two tracks to complete the course of
study in five years, either from regular to fast (i.e., grades
4, 5, 6, C, D in five years) or from fast to regular (i.e.,
grades A, B, 7, 8, 9 in five years).

The Batavia Plan was developed by John Kennedy,
Superintendent of Public Schools in Batavia, New York.
The plan was developed largely by accident. An addi-
tional teacher was hired due to an increase in students.
However, all the classrooms were occupied. Because
many of the classrooms were constructed to hold 60 to
70 students, Kennedy proposed placing the extra teacher
in one of the larger classrooms and filling the classroom
with students. One teacher could provide direct instruc-
tion while a second teacher could provide individual as-
sistance to students who could not keep up with the rest
of the class. This "class-individual" system was viewed as
an appropriate compromise between class instruction
and individual instruction.

The Santa Barbara Concentric Plan was developed
during Frederic Burk's one year as Superintendent of the
Santa Barbara City Schools. Burk's wife Caroline, also an
educator, lescribed the plan tested during the
1898 -1899 school year in an article entitled "Promotion
of Bright and Slow Children." The plan divided each
grade into three "concentric" sections, A, B, and C, with
abler students progressing from C section to B section to
A section Fast students could be promoted to the C
section of the next grade level. A pupil doir'g the
minimum amount of work stayed in the C Sections of
each grade each year. The work in each grade lev -ec-
lion was similar in content, but B and A sections were
more difficult and provides' more

The Platoon Plan, or work-study-play schools as they
were known at the time, was developed by W. A. Wirt,
first in Bluffton, Indiana, and then later in the schools of
Gary, Indiana. Platoon schools divided students into two
platoons which altInated between work on fundamental
subjects in homerooms for half the school day and zctiv-
ity subjects in special classes for the other half-nay.
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An instructional program in mathe-
matics that appears to do this is the one
developed by Dr. Stephen Rubin at the
Center School in New Canaan School Dis-
trict, New Canaan, Connecticut. Major
features of the program include (1) stu-
dent self-pacing with frequent reassign-
ments of students to new instructional
groups, (2) a centralized computer man-
agement system that assigns students to
new groups and maintains records of stu
dent learning, ar.'l (3) direct instruction
from the teacher responsible for the par-
ticular objectives being taught in the
group.

The mathematics program at Center
School (no longer in existence) produced
very positive results in the academic
achievement of its students. For example,
data collected over a six-year period indi-
cated that no more than one or two stu-
dents per year in the entire school failed
to reach grade level on standardized
mathematics tests. In addition to dra-
matic learning gains, the Rubin math pro-
gram, as it is now known, was credited
with three then beneficial outcomes.

Rubin and Dr. William Spady outlined
these points in an article pubished in
Educational Leadership (see Rubin and

Spady, 1984).
First, teachers have greater freedom to

teach. "Because the task needs of stii-
dents in their class at any one time are
Quite narrow, teachers are relieved of the

multiple pressures of task diversity, time
and classroom management, and indi-
vidualization that characterize most
classrooms." Teachers are able to concen-
trate on collecting and using the best ma-
terials and techniques available for the set
of objectives they are responsible for

teaching.
A second outcome is shared accounta-

bility. The flexible grouping arrangement
and frequent student reassignments mean
that teachers will work with most of the
students in the school at one time or
another. Consequently, no one teacher is

held exclusively accountable for a stu-
dent's achievement. "Because everyone

contributes to the success of the student
body," reported Rubin and Spady, "every-
one shapes in its successes."

The third outcome attributed to the
program is increased staff morale and
cohesion. "Because the vast majority of

students learn so well under this system,
their succff.i; reinforces the teachers'
sense of success and efficacy. The result is

a positive team feeling and renewed staff

vitality."
The Rubin math model has now been

implemented in five school districts be-
sides New C. .aan (see "Schools and Dis-
tricts Using the Rubin Math Model").
North Sanpete School District, located in
rural central Utah, has perhaps done the

most to revise and develop the program.
Educators in North Sanpete first

learned of the Rubin math model in
March 1984 during a conference on
Outcome-Based Education sponsored by

the Utah State Office of Education. After
making site visits to other districts fol-
lowing outcomebased principles, the
Board of Education decided to adopt the
Rubin math model. Using funds made
available by the state legislature, North
Sanpete purchased the objectives, the
criterion-referenced tests, the computer
software, and the training. Dr. Rubin and
his stz ff trained 35 administrators and
trainers in the operation of the program.

Because the computer software was in-
adequate for its needs, North Sanpete
began to examine other management sys-
tems. A mathematics progran developed
by Gary Guymanat Whitehorse High
School in Utah was adapted for use in
North Sanpete with Brent Barlow doing
the computer programming for the Rubin
hierarchy.

The program in North Sanpete was
piloted in 1984 85 in two elementary
schools and one middle school. North
Sanpete educators made various modifi-
cations in the program, including the ad-
dition of new curricular topics and the
development of a new computer software
management system. In 1.986-87, the re-
maining three elementary schools in the
district implemented the program after
receiving training from their colleagues
(see "Some Key ImplemPntation Events
at North Sanpete").

The five elementary schools and one
middle school in North Sanpete School
District are relatively small. The smallest
elementary school has 120 students and
five teachers while the largest elementary
school enrolls MO students with 18
teachers. The middle school has 470 stu-
dents and 24 teachers.
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Program Description

All second through eighth grade
students in the district's six elementary
schools participate in the Rubin math
program, including special education and
academically talented students. Except
for the first grade students at one school,
the kindergarten and first grade students
do not participate in the program.

Philosophy
The philosophy for the Rubin math

program is based directly on mastery
learning theory and practice. As the dis-
trict describes the philosophy, "Under
appropriate instructional conditions,

Schools and Districts
Using the Rubin Math Model

Santa Barbara Unified High School District
Sonya Yates, Assistant Superintendent of Elementary Schools
723 East Cota Street
Santa Barbara, CA 93103

School District Number 9
Daniel Ginther, Director of Instruction
P.O. Box 548
Eagle Point, Oregon 97524

Davis School District
Forest 13: ricer, Principal
Adams Elementary School
2500 North 2200 East
Layton, Utah 84041

North Sanpete School District
Brent Thorne, Assistant Superintendent of Schools
41 West Main Street
Mt. Pleasant, Utah 84647

New Canaan Public Schools
Steve Rubin, Assistant Superintendent of Schools
156 South Avenue
New Canaan, Connecticut 00840

Ouachita Parish School District
Jim White, Assistant Director of Special Programs
701 St. John St.
Monroe, Louisiana 71201
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virtually all students can and will learn
well what schools want them to learn
when given sufficient time for mastery."

Curriculum
What Curriculum Is Taught? The cur-

riculum for the mathematics program is
organized around 281 K-8 objectives, or
terminals, as they are called in the Rubin
program. The terminals are organized
into 34 content clusters, beginning with
clusters like counting and addition with
sums to ten, progressing to content clus-
ters like factoring, quadratic equations,
and simultaneous equations. Teachers
maintain curriculum files for each termi-
nal which are used for planning and deliv-
ering instruction. Textbooks are used
only as adjuncts to instruction.

How Is the Curriculum Structured?
An important characteristic of the cur-
riculum is that all 281 terminals are orga
nized into a large learning hierarchy, with
terminals linked to each other according
to the prerequisite skills necessary to
learn each terminal. The learning hierar-
chy, or the "spider web" as it is called,
specifies explicitly the order in which the
terminals are to be learned. Figure 1
provides a graphic representation of the
learning hierarchy as well as a list of the
34 content clusters in the hierarchy.

By articulating the sequence of termi-
nals to be learned across the nine grade
levels from kindergai Len to eighth grade,
two important results are achieved. First,
grade level barriers between terminals are
broken down, setting the stage for con-
tinuous progress in a nongraded organiza-
tion. Second, and more importantly, stu-
dents are grouped for instruction based on
their mastery of prerequisite terminals or
skills. Thus, students are learning new
terminals at a difficulty level presumably
better matched to their current skill level.
As a consequence, the likelihood for suc-
cessful learning is greatly enhanced.

It is important to note that the sequ-
ence of terminals is not linear, with a
fixed order of terminals to be learned.
Rather, the hierarchy is more tree-like,
usually with multiple links between



terminals. This permits a student to learn
one of several new terminals following the
mastery of any given terminal. Students
are not confined to just the next one in the
sequence. This feature allows flexibility in
assigning students to the next terminal
since there are usually options available.
Without this flexibility, a "logjam" of
students could form at particular terminals.

Instruction
How Are Students Organized For In-

struction? Student grouping is a unique
feature of the program. Mathematics is
taught at the same time each day, allow-
ing the entire faculty to participate in the
program. In the elementary schools, this
works well since all teachers would nor-
mally teach mathematics. Because of the
subject matter specialization of some
teachers at the middle school, however,
not all teachers participate in the pro-
gram. Consequently, it was necessary to
teach mathematics for two consecutive
periods each day. This required some dif-
ficult, but not insurmountable, scheduling
decisions.

Each teacher works with an instruc-
tional group on a set of closely related
terminals. One teacher might have re-
sponsibility for only three terminals while
another teacher might have responsibility
for teaching 11 or 12 terminals. The
number of terminals assigned to a particu-
lar teacher is determined by heed, teacher
preference, and practical knowledge that
has been acquired about "what works."

The number of instructional groups at
a school and the terminals offered at any
given time depend on the number of
teachers and instructional aides available
to form groups. In North Sanpete schools,
these range from seven to 18 instructional
groups, with about 60-80 terminals
bring taught at any given time. Between
120-130 terminals are taught each year.

The fundamental feature of the Rubin
math progrm is the flexible grouping of
students. Students are assigned to a par-
ticular instructional group because they
need to learn the terminal being taught in
that group and have the prerequisite skills
for that terminal. Approximately 20-30
percent of the students are tested each
day, meaning that students are reassigned

Some Key Implementation
Events at North Sanpete

March 1984

April 1984

August 1984

August 1984

December 1984

February 1985

June-August 1985

July 1985

August 1985

September 1985

March-April 1986

April 1986

June 1986

June-July 1986

August 1986

Initial exposure to Outcome-Based
Education in conference

Site visits to Johnson City Central
School District, New York; Mukliteo
School District, Washington; and New
Canaan School District, Connecticut

Trained 35 staff in Rubin math model
and prepared pilot materials

Begin pilot testing of Rubin math in 3
schools

4 district trainers certified in Carol
Barber mastery learning model

All instructional staff begin training in
Carol Barber mastery learning model

Revise Rubin math program

Establish learning support center
(LSC) at Middle School; Late buses
initiated for LSC students three days a
week

Continue pilot testing of Rubin math
in 3 schools

Establish comprehessive staff library
for correctives and extt.lsions

Provide training in Rubin math for 3
additional schools

All staff complete training in mastery
learning

District coordinator meets with repre-
sentatives of districts from Oregon,
Utah, and California to coordinate re-
vision efforts in Rubin model

Provide 4-week summer school for con
recti t instruction; trained 25 staff in
John Champlin's Outcomes-Driven
Developmental Model; make addi-
tional revisions in Rubin materials

Begin third year of Rubin math in 3
schools; implement first year of Rubin
math in 3 other elementary schools
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TERMINALS

C
B
T
A
S
AS
M
1)
MD
N
P
L
F
MM
MLV
MT
MTD
ML
MW
R
2
1

0
W
X
E
Q

AF
SE
GR
QE

Figure 1

A HIERARCHY
OF MATHEMATICAL

OBJECTIVES
A data-based learning management system

Georneti;/
Counting Numbers 1.9 and zero
Adding h'ad Subtracting 010
Teen Facts
Addition of Greater Numbers
Subtracting Greater Numbers
Addition and Subtraction of Greater Numbers
Multiplication
Division
Multiplication/Division, reciprocals
Number Theory
Pla,e Value
Decimals
Fract ions
Measurement Money
Measurement Liquid Volume
Measurement Time
Measurement Temperature Degrees
Measurement Length
Measurement Weight
Ratio and Properties
Percent
Integers
Order of Operations
Open Phrases and Sentences
Operations with Monomials
Operations with Polynomials
:qual ions and Problem Solving
Inequalities
Factoring
Algebraic Fractions
Simultaneous Equations
Graphing Equations
Quadratic Equations

MS, 1,8, N5, P20, P114

arc duplicated on the hierarchy.

<>, G, A, ,

0 Word Problems
AS')

,CMWD

A52

C6

MN 5

(Le11D

System Design and Program Development by: Dr. Stephen E.
Rubin Copyright 1982, 1984, 1967, 1982 revised New
Canaan, Connecticut edited by: Bak Myers, Mary Grace
Carpenter, Jim Fenwick and Gabe Jeantheau, Elaine Dormer,
Suzanne Fenwick, Barham Haigh. Graphic Design: Eric
Sizensky, 1985 revised North Sanpete School District.
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to new teachers as often as once a week or
sooner.

When students demonstrate to the
teacher that they have learned a particular
terminal, they are sent to a central testing
center to take a criterion-referenced test
(CRT) over that terminal. A CRT is a test
that has test items measuring one specific
objective or skill; they are used to assess
whether a student has or has not learned
the terminal.

Students who attain at least 80 percent
on the CRT progress to a new terminal
and are reassigned to the approriate class
working on that terminal. This may be
with the same teacher the student just had
or with another teacher. If the CRT is not
passed at 80 percent, the student returns
to the class for further instruction. Stu-
dents can also be assigned to the learning
support center for special assistance at
the discretion of a teacher.

The central testing center is a critical
component of the Rubin math program. In
North Sanpete, the testing center is lo-
cated apart from the regular classrooms.
For example, in one school it is located in
the cafeteria. In another, it is set up on the
stage of the auditorium. In the testing
center, the CRT is completed by students,
given to a faculty member operating the
instructional management computer pro-
gram, and scored immediately electroni-
cally. If the student passes the CRT, the
score is automatically recorded in the
student's file, and a class enrollment
menu appears on th, computer screen.
This menu allows the faculty member to
enroll the student immediately in a new
instructional group. If the student does
not pass the CRT, a list of the items
missed by the student is generated and
returned with the student to the student's
teacher for corrective instruction.

The computer program provides in-
formation on what terminals the student
has already mastered, what new terminals
the student is eligible to take, what in-
structional groups are teaching the new
terminals, and the current enrollment in
those classes. Other information is also
provided about the terminals, such as
whether the terminal is assessed on the
standardized achievement test used in the
district.

The faculty member operating the

computer program and making the stu-
dent assignments following testing works
closely with the teachers. Because there
are usually multiple options for new ter-
minal enrollments following mastery, the
assignment policy can be modified to ad-
just class size, teacher preference, and
student need. For example, suppose a
teacher felt it was more appropriate to
teach a set of five terminals with small
class sizes. It may be possible to accom-
modate this preference if another teacher
was available who could accommodate
larger class sizes.

Because of the frequent regrouping of
students, teachers get to see many if not
all the students. How many different
teachers a given student would see de-
pends, of course, on how the teachers de-
cide t3 split up the curriculum. Some may
tend to be generalists, opting to teach
many of the objectives over the year.
Others may opt to be specialists, setting
up their rooms to focus on only certain
topics all year long.

Because there are usually multiple options

for new terminal enrollments following mastery,

the assignment policy can be

modified to adjust class size,

teacher preference, and student need.

Figure 2 provides a representation of
how the Rubin math program is struc-
tured. In this figure, 12 instructional
groups covering 67 terminals are shown.
The central testing center and learning
support center are also indicated. Stu-
dents move from the instructional groups
to the testing center, where mastery or
nonmastery of a terminal is determined.
Based on the assessment, students are
either enrolled in a group for instruction
over a new terminal for which they are
eligible or returned to the students'
former instructional group for corrective
instruction. Since the terminals are se-
quenced and articulated across grade
level, students can progress at their own
pace,
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Figure 2

Flexible Grouping in the Rubin Mathematics Program

Instructional Instructional Instructional InsbuctIonal Instructional Instructional

GroupGroup 1 Group 2 Group 3 Group 4 Group 5 Group 6

(A3A7) (St .S5) (M1 -M4) (P3-P9) (D7D17) (G5G9)A n A A

(
V V

Instructional Instructional
Group 7 Group 8

(MLVINILV5) (AS6AS11)

V V V
Instructional Instructional

Group 9 Group 10

(Al2A17) 11.3101

Instructional
Group 11

(INIW3)

Instructional
Group 12

(11.12)

CENTRAL TESTING
CENTER

Mastery:
Reassign to New Group

Non - Mastery:
Reteach in Old Group

Special Problems:
Assign to Learning
Support Center

LEARNING SUPPORT
CENTER

Review

Special Assistance
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How Are Students Taught? Each
teacher has responsibility for a small
numbeiof terminals. For example, the
teacher who has instructional group five
in Figure 2 is responsible for 11 terminals,
D7 D17:

D7; Single-digit divisor into 2-digit
dividend with remainder

1)8: Single-digit divisor into 3- and
4-digit dividend with remainder

D9: Single-digit divisor into 5-digit
dividend

D10; One-step word problems with
single-digit divisor into 3- and
4-digit dividend with remainder

D11.; Two-digit divisor into dividend with
multi zeros and no remainders

D12: Two-digit divisor with zero into S-
and 4-digit dividend with
remainder; also checking

D13; Two-digit divisor into 3- and 4-digit
dividend with remainder

1)14: One-step word problems with
2-digit divisor and 3- or 4-digit
dividend using money

1)15; Three-digit divisor (last two digits
are zero) into 3-, 4-, and 5-digit
dividend with man; zeros and no
remainders.

D16; Three-digit divisors with zeros into
multi-digit dividends with
remainders.

1)17; Three-digit divisors into multi-
digit dividends with remainders.

At any given time, the teacher might have
new students coming into the class for
instruction in one of the eleven terminals
with others finishing instruction on one or
more of the terminals. The teacher de-
cides how students will be grouped within
the class and what materials will be used
to teach the terminals.

The teacher must also decide how to
integrate the new students who enter the
class after instruction has begun. Even
though the students in a group might be
more homogeneous in their prerequisite
skills, they do not all enter the instruc-
tional group at the same time. Thus; at
any given time, students are spread out
among the set of objectives the teachers is
responsible for teaching. This poses an in-
teresting problem to teachers, who must
find creative ways for handling the move-
ment of students in and out of their

fM

instructional groups. Learning centers, for
example, might be set up in different cor-
ners of the classroom with students pro-
gressing through the different centers.

Although students might be learning
different terminals in the same instruc-
tional group, direct instruction is still
emphasized. This is possible because,
even though the students are spread out
among the terminals, the terminals' topics
are still very close. The idea is that direct
instruction is a preview for some students,
on-target for others, and a review for those
students who have already mastered the
terminal being taught. This might also
help to broaden students' understanding
of mathematics beyond simply viewing it
as one isolated skill after another.

Pretests for each terminal are also
available to teachers. These pretests are
administered when a student is enrolled
for a new terminal. The pretest allows the
teacher to determine whether the pre-
requisites for the terminal have been re-
tained by the student. In addition,
cumulative review tests are administered
periodically to assure students are not just
learning isolated skills. If students do not
demonstrate mastery of the prerequisite
for the terminal or perform poorly on the
cumulative review test, teachers have the
ontion of sending students to a learning
support center for direct assistance in the
prerequisite skills or review of previously
learned skills. The learning support center
is also available for students needing spe-
cial assistance. Since late buses are
scheduled three days a week, this work
might very well occur after school.

The learning support center is used for
another purpose. If an instructional group
reaches a point at which only five or six
students remain in the group and no new
students are enrolled, the group is as-
signed to the learning support center. The
students complete their work in the cen-
ter and are then reassigned to new classes
when ready. This frees a teacher to open a
new instructional group.

Assessment
How Are Students Placed in the

Curriculum? Placement tests have been
developed for locating new students in the
curriculum. These tests are used to place
new students at the appropriate location
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in the learning hierarchy, regardless of
grade level designation.

How Is Student Progress Monitored?
The computerized instructional manage-
ment program maintains student files.
These files constantly update a record of
student terminal performance, student lo-
cation in the curriculum, and the current
teacher. The computer-managed system
developed by North Sanpete also makes
available instructional group rosters, the
length of time students have been work-
ing on a current terminal, the number of
students who have mastered the pre-
requisite skills and are eligible for a given
terminal, and progress reports. The
software system requires an Apple He
computer for operation and a hard disk is
highly recomended.

How Are Students Graded? At the
elementary schools, students do not re-
ceive grades in mathematics. Instead, a
computer-generated record of all the ter-
minals mastered by the student is sent
home to the parent. This report also in-
cludes the number of terminals passed
during the current reporting period and an
estimate of the number of terminals to be
completed by the end of the school year.
At the middle school, parents also receive
the report of terminals mastered. In addi-
tion, students receive grades of either A,
B, or Incomplete.

Organizational
Arrangements

There are at least two sets of funda-
mental administrative requirements for
the Rubin math model. First, there are a
set of technical requirements the objec-
tives, the criterion-referenced tests, and
the computer program which manages the
entire system. Although these only
provide the skeleton of the program and
must be enhanced with curriculum mate-
rials, without them the program is inoper-
able. Second, there are a set of adminis-
trative requirements. Mathematics must
be scheduled to be taught at the same
time each day and teachers must be will-
ing to participate in the program. Some
teachers do not like giving up "their"
homeroom children, preferring to main-
tain a tighter control over what and how
their class is learning. This has also posed
a minor problem when parents ask
teachers about their child's work in math-
ematics. Since students receive instruc-
tion from many teachers, homeroom
teachers sometimes find it more difficult
to answer parent questions in mathemat-
ics. Of course, there is a wealth of infor-
mation on what each student has learned.
Teachers need to examine the progress
reports before meeting with parents.

Summary: Combining Continuous
Progress and Direct Instruction

The Rubin math program combines
student self-pacing with direct instruc-
tion. In so doing, the program takes ad-
vantage of one of the positive features of
student self-pacingallowing each stu-
dent to learn at his or her own rate, irre-
spective of other students in the class. It
also takes advantage of one of the positive
features of whole-class instruction that is
often lost with student self-pacing
direct instruction by the teacher.

Self-pacing allow students to progress
at their own pace without being held hack
by slower students or pressured to prog-
ress by faster ones. This can and does
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have a positive effect on student motiva-
tion, but must be carefully monitored.
One of the best motivators for children
and adults alike is perceived progress. In
the Rubin program, students perceive
they are making a great deal of progress,
since they progress through the cur-
riculum in small, successful steps which
act to spur future work. For some stu-
dents, however, there is a tendency to
develop a "horse race" attitude, where
passing tests becomes more important
than understanding mathematics. Alter-
natively, there may be some students who
may tend to procrastinate and progress



Through the curriculum at a rate perhaps
even slower than under whole-class in-
struction. Consequently, one important
teacher role is to monitor student prog-
ress carefully and learn from these new
learning rate cues.

It is because the curriculum is orga-
nized around a set of objectives that stu-
dents can pace themselves through the
curriculum. This raises the possibility
that the curriculum has been over-
simplified and that too much emphasis is
placed on student test performance.
Learning a set of isolated skills well does
rot mean that the student will develop a
good understanding of mathematics. It is

References
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important, therefore, that teachers em-
phasize the concepts and principles that
underlie mathematics.

It appears that the Rubin math model
has thi! positive features of both self-
pacing and whole-class instruction: con-
tinuous progress and direct instruction.
Nom ver, there is a price for this
opportunitydirect instruction is more
difficult, and there is a danger in the pro-
gram taking on characteristics of a horse-
race, with students and teachers alike
focusing on speed as the sole criterion for
learning. With proper monitoring, this
danger can be held in check.

Rubin, S., and Spady, W. (1984). Achieving excellence through outcome-based instructional

delivery. Educational Leadership, 42, 37-44.
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CHAPTER FIVE

Continuous Progress Approaches

Chapter Five presents a single case of a continuous progress program at George Dilworth
Middle School. This program was developed by a teacher for use in his mathematics classes.
Insofar as the program is only used in his mathematicsclasses, this program represents the
"smallest" one in the casebook. This does not mean that the program can only be used at the
classroom level, however.

This student-paced, mastery learning program, as the case study explains, has solved many
of the classroom management problems that the so-called individualized instruction move-
ment ran into during the 1960s and 1970s. It has taken a computer-rich environment to do so.
The microcomputer-based program works because the computer is able to monitor and track
student progress through the curriculum. Without the computers, the program would likely
be too difficult to manage for any length of time.

This program provides a nice contrast to the whole-class mastery approaches presented in
Chapter Two. At the classroom level, the major difference between this program and those in
Chapter Two is whether the teacher paces instruction and the whole class moves as a group
or whether students move at their own pace. The case study pointsout some of the important
implications surrounding this difference in instructional pacing.



George Dilworth Junior High School:
A Continuous Progress Program
That Works

Introduction

Grade level instruction to students
grouped only by age is often not an effec-
tive match of curriculum and students.
Student diversity is often too great to
target instruction well. As one teacher
stated, "The first day of teaching you
realize that group explanations don't al-
ways explain everything to everybody."

The problem is certainly not new.
Classroom teachers have experienced the
difficulties of group instruction ever since
graded schools became widespread in
American education around the mid-19th
century. Emerson White (1874), for
example, Superintendent of the Colum-
bus, Ohio, schools delivered a paper to the
National Educational Association in 1874
titled, "Several Problems in Graded-
School Management." White concluded
that if the class as a whole is to attain a
high level of learning, then "it is necessary
that the lowest members of it reach a
good standard, and this results in the
holding back of the bright and industr'ous
pupils until by iteration and reiteration
the dull and indolent may be brought to
the required standard. The am- unt of
time and talent thus wasted in some
graded schools is very great.'

Preston Search (1895), in a similar
paper presented twenty years later before
the same National Educational Associa-
tion, wrote, "The public schools are
places where pebbles are polished but
diamonds are dimmed." Search was the
Superintendent of the Pueblo, Colorado,
schools from 1888 to 1894, and has been
generally credited with developing the
first continuous nrogress program. Search's
solution to the pl )blem of individual

differences was to allow students to
pace themselves through the curriculum.

Other similar prc grams were also
developed during the first two decades of
this century (see "Some Early Attempts
at Individualized Instruction"). Unfortu-
nately, these self-paced programs lost
their appeal during the 1930s. It was not
until the 1960s that self-pacing was redis-
covered as a solution to the problem of
instructing groups of heterogeneous stu-
dents. The so-called individualized h
struction movement generated a large
number of packaged, "teacher-proof "
programs. But these programs, despite
their attractive packaging and use of the
latest in criterion-referenced assessment
technology, still had not solved the in-
structional management problems as-
swiat id with students spread throughout
the curriculum. Memories of some of the
disasters of the the 1960s and 1970s are
still with educators today.

Our study of the computer-based
mathematics program at George Dilworth
Junior High School, Sparks, Nevada,
shows this need not be the case. Not only
has the program overcome some of the
difficulties associated with student pacing
and instructional management, but the
program has improved student learning as
well. The program effectively organizes
mathematics instruction at the junior high
school level. According to the prim 'pal of
the school, Mr. JWood Raw, "It's been a
lot of hard struggle, but after I see what
we have, where we're going, and what
we're doing, I'd do it again."

The program itself does not teach stu-
dents; it manages student progress
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Some Early Attempts at Individualized Instruction
During the early part of this century, a number of

experiments in "individual education" were attempted with
much success. Three of the most publicized programs were
developed by Frederic Burk (1913), Helen Parkhurst (1922),
and Carleton Washbume (1920).

Frederic Burk. Frederic Burk became the first President
of the recently founded San Francisco State Normal School
in 1899 (the Normal School became San Francisco State
Teachers College in 1921). He remained President there
until his death '.11924. Normal czbools were teacher train-
ing institutions Ciere high school graduates were trained
for two years to become elementary teachers. Students typi-
cally took academic courses in education and pedagogy and
completed student teaching assignments with regular
teachers in training schools, much like today.

It was Mary Ward, an ari,ametic supervisor, who appar-
ently should be credited with putting together the first
working instructional program of individual instruction
(Washburne and Mar land, 1963). She carried out the initial
mini-experiments on student-pacing from 1909 to 1912 and
constructed the first set of self-instructional exercise mate-
rials. She found student pacing to be quite workable, report-
ing a drastic decrease in discipline problems and inctease in
student interest and effort. It ,s interesting to note in pass-
ing that it is probably no accident that individual education
began in mathematics, perhaps the most drill oriented of all
subjects.

Dr. Burk, upon hearing of the new procedures Ward
developed for arithmetic, requested all subject supervi.;ors
to begin working on "self-instruction bulletins." A large
number of these bulletins were developed and eventually
published ft:h. distribution by the state printing office be-
tween 1913 and 1917. According to Burk (1924), he faculty
at the Normal School wrote and published over 100,000
copies of instructional iooklets in 26 different topics. Be-
ginning in 1913, individual education operated in reading,
arithmetic, language, geography, writing, spelling, language,
and composition.

Between 1913 and 1915, Burk published two small pam-
phlets which received considerable attention in the educa-
tional community. The first pamphlet, called "Monograph
A: Lock-Step Schooling and a Remedy," attacked the
graded school and the "fundamental evils and handicaps of
class instruction," attributing the high rate of grade level
retardation (retention) and drop-out to the inappropriate-
ness of the "lockstep." It also outlined the individual edu-
cation program begun at the Normal School and which al-
lowed varying rates of progress by students.

Burk described the principles on which the exercise
books were developed, three of which sound quite familar:
no abstract explanations, one new "difficulty" at a time, and
automatic reviews. The fourth principle, lesson elasticity,
meant that duplicate exercises were available for each

lesson and could be assigned for students needing more
work, thus adjusting lessen length as needed. The grade
standard in the training scnool was established as the rate at
which the slowest, diligent student progressed through the
exercise books.

In 1915, Burk published "Monograph C," using the un-
usually long title: "In Re Everychild, a Minor vs. Lock-step
Schooling: A Suit in Equity. Data of Results, Methods and
Costs of Operating Schools by Individual Instruction." This
monograph reported the results of variability in student
learning rates, instructional time expenditures and savings,
and school costs of the first two years from 1913 to 1915.

The period from 1913 dp tc 1917 was the most active
time for the development of the program at the Normal
School. In 1917, however, the California Attorney General
ruled that the Normal School could not use the California
State Printing Office to produce the booklets. There was
some speculation that the textbook publisher for the State
of California may have been involved in bringing the Normal
School to the attention of the attorney general. In any case,
the attorney general's ruling, coupled with the faculty turn-
over due to World War I and the difficulty of retraining
faculty, sharply interfered with continued experimentation,
deve;opment, and dissemination of the work at the Normal
School.

Carleton Washbume. Recommended by his mentor,
Frederic Burk, Carleton Washbume became Superintendent
of the Winnetka Public Schools in May 1919. The small
school district of Winnetka consisted of three elementary
schools and one junior high school. Although small, the
Winnetka Public Schools embarked on a reform initiative
that continued well into the 1960s (see Washbume and
Marland, 1963; Washbume, Vogel, and Gray, 1926).

Washbume had been on the faculty of Burk's Normal
School for five years prior to 1919, first as an assistant to
Mary Ward and then as the science supervisor and instruc-
tor in educational psychology. When he moved to Win-
netka, he brought much of the Normal School program with
him. There were modifications, however.

The program at Winnetka was imp:ementad slowly
(Washburne, 1920). The foundation of the program was a
philosophy that "each child has the right to the fullest pos-
sible development, both as an individual and as an integral
part of mankind" (Washburne, 1924, p. 11). He continued,
"The child must be given a mastery of those skills and
knowledges which are commonly used; he must be given an
opportunity to express his own individualityto do creative
work; and he must be made to realize that he is a part of the
social organism. '

The curriculum in the Winnetka schools was divided
into two parts: the "common essentials" and the "group and
creative activities." The common essentials were the oasic
subjectsarithmetic, reading, language, writing, history
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and geographyused by everyone and which everyone must

master. The group and creative activities, on the other hand,

were not viewed as having common knowledge and skills

which should De mastered by everyone. These subjectsart,
music and literature appreciation, playground activities, and

"color material and background" to history and geogra-
phy were viewed as areas where student learning could be

expected to differ legitimately.
The common rissentials were taught using the individual

instruction of Ward and Burk. Students were allowed to

progress at their own rate. "Instead of quality varying, time

varies: a child may take as much time as he needs to master

a unit of work, but master it he must" (Washbume, 1925, p.
79). Instruction was carried out for the most part, by self-

correcting practice books which led students gradually
through a series of lessons, each step being mastered before
the student progresses to the next. However, the teacher,
with no recitations to hear, was available to help and
encourage students at most any time.

Student progress was monitored with the use of goal
cards. The goal card had each unit of achievement written
on it, and, as each student mastered a unit, the date of
completion was indicated next to the unit. Every six weeks,

students connected the complet'on dates for all units com-
pleted. Students could work at two different grade levels in

different subjects, but if work in the most advanced subject
was more than a grade level above the least advanced, the
student was required to drop the advanced subject and
spend more time on the less advanced one.

The group and creative activities, which occupy about
half of every morning and afternoon, were handled differ-
ently. In the words of Washburne, Vogel, and Gray (1926, p.

20) "here time is the relatively constant factor, while
achievement varies from child to child." There were no
tests, and much of the work emanated from student interest

and their work in history and geography. Activities included

discussions, selfgovernment of the school, drama, projects,
assemblies, handwork, art and music, and physical education.

Helen Parkhurst. Helen Parkhurst developed an in-
struction plan different from that of Burk and Washbume.
Her plan for reorganizing the school was based on three
principles: student freedom, student interaction, and student
time management. The student focus of these three princi-
ples illustrate her emphasis on the student relative to the
teacher. As she stated in her book: "I contend that the real
problem of education is not a teacher's but a pupil's prob-
lem. All the difficulties that harass the teacher are created
by the unsolved difficulties of the pupils" (Parkhurst, 1922,
p. 23).

Parkhurst spent several years developing her ideas about
reorganizing schooling around a "laboratory method." In
1918, she was asked to make suggestions for improvement
of the Berkshire Cripple Scha 1 by the chair of the school's
education committee, Mrs. W. Murray Crane. Taken with
her ideas about education, Mrs. Crane was instrumental
in getting the laboratory plan implemented at the school

in 1919.
The success of the program at the Berkshire Cripple

School prompted Mrs. Crane to :,upp;,rt the implementation
of the laboratory plan in the high school of her home town of

I)aiton, Massachusetts, in 1920. In Dalton, Parkhurst was
visited by Miss Belle Rennie of London, who soon after
wrote a short description of the Dalton Laboratory Plan for
the Education Supplement of the London Times. The plan

generated a great dea! of attention in England, and soon
after developed a worldwide following.

The Dalton Plan can be used to reorganize any school
from the fourth grade up. Younger students, according to
Parkhurst, did not yet have the "tool subjects" to work
independently. The foundation of the plan was the division
of the curriculum into jobs ind units (see Parkhurst, 1922,
1924). Each subject was divided into work of about 20
school days or one month. The work of all subjects for a
month formed a job. A job was quantified into units of work,

each unit roughly equivalent to a daily recitation. With six
subjects, for example, there would be six times 20, or 120
units of work per job. Teachers were encouraged to make
the topics in each subject of a job interrelate, mutually sup-
porting each other. The jobs were written out in the form of
assignment contracts which explained the tasks to be ac-
complished. Students were then responsible for budgeting
their time so as to complete all the tasks of a job.

Classes were arranged so that each subject had its own
ungraded laboratory with a specialist teacher available. Stu-
dents went from laboratory to laboratory as they saw fit in
order to complete their assignments. Since there were no
bells, students could work in a given laboratory for as long
as necessary before moving to the next one. Students took
on the next job as soon as they completed the previous one.
The only requirement was that all units of work in a given
job had to be completed before progressing. Thus, students
could not ignore subjects with which they had difficulty.

Materials that students could use to complete their as-
signments were collected in each subject laboratory. It was
their responsibility to search out resources that would allow
them to complete their assignments. Although students
worked at their own pace, they were also encouraged to work
cooperatively in small groups if there were other students
working on similar assignments. Three types of progress
charts were maintained by the teacher and students to moni-

tor individual and group progress and provide incentive.
The actual schedule of a Dalton school could be modified

as necessary. Parkhurst described a typical morning as being
organized into three periods. The first was an organization
period (15-30 minutes), where a teacher advisor monitored
pr )gress, heard students' daily plans, and helped reconcile
any unit shortages that might exist. The second was the
laboratory period (2-3 hours) where students completed
their jobs. The third was a conference period (30-40 min-
utes) where students could complete group work, alternat-
ing among the different subjects according to a fixed
schedule.
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through the curriculum. Microcomputers
are used to correct student assignments
and administer quizzes. By allowing stu-
dents to advance through the curriculum
at th.1ir own pace, the program gives stu-
dents major responsibility for learning. In
describing how students changed during
the mathematics program, the program's
originator stated, "They kept waiting all
the time to be told what to do, and that
feeling is pretty well worn out now. They
are just on their own. The structure is all
gone."

The lack of structure is, in fact, the
primary reason students like the program
"You do your own work without the
teacher telling you what to do," com-
mented one student. Another student
suggested, "It's fun to be able to work out
problems on your own or with the help of
a friend." Still another student, ''You can
go at your own pace and don't have to
wait or have people wait for you." "I can
do the work on my own and the teacher
doesn't get up in front of the class to lec-
ture," commented a fourth one.

program
Implementation

Setting
George Dilworth Junior High School

of Washoe County School District in
Sparks, Nevada, serves about 680 students
enrolled in the seventh and eighth grades.
The community surrounding the school
is mostly low middle to middle class.
There are 29 classroom teachers, a special
education teacher, two counselors, and a
librarian.

NNIIIOMM11111111-

"You can go at your own pace

and don't have to wait

or have people wait for you."

The unique scheduling of classes at
Dilworth deserves attention. There are
two short homeroom periods, one in the
morning and one following lunch. Seven
instructional periods range from 34 to 45
minutes in length. The first class each day
does not change its schedule. The other
six classes, however, rotate through a six
day cycle of modules, each class meeting
one period earlier each day. If social
studies met third period today, for exam-
ple, it would meet second period tomor-
row. Thus, excluding first period, each
class meets at a different time each day
and no one class is stuck with the less
desirable time periods during the day.
Bells are not used to indicate period
changes. Yet, students and teachers have
no problem keeping track of the schedule.
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Implementation
History

Dilworth's principal, Mr. Raw, has been
the key figure in getting computers into
the school. "I think compUers are this
generation's way of life," explained Raw.
"In another five years, 85 percent of the
work force will somehow be tied in with
computers. So it isn't a fad. It's here and
it's going to stay, and it's something kids
ought to know ...bout at the middle school
level. I think I'd be lacking if I didn't
provide it for them."

Providing computers for his school is
something Principal Raw has been stead-
ily working on over the past six years. At
first it was not easy. "The district was
dragging its feet," Raw recalled. "They
thought computers should be in the high
school, not the middle school." But start-
ing with two computers purchased out of
the school budget in 1980, Dilworth now
boasts a spacious computer laboratory
housing, at present count, 109 micro-
comr uters.

Helped by an incentive grant from the
district, Raw was able to get 24 more
computers in 1981. Once ;-, critical mass
of computers had been assembled, Raw
began working on the development of
formal courses. He worked with a teacher
to develop two computer literacy courses.
One, all seventh graders are required to
take. The other is an elective course fo-
cused on programming. He also set his
sights on having a mathematics program



that could take advantage of the com-
puter's information management capacity.
The goal, he said, was to offer "a math
program for all students, not just a
higher-level program or a remedial pro-
gram. We wanted a program that would
upgrade and support our math and still be
within the bounds of the district man-
dated, criterion-referenced testing."

Another reason Mr. Raw wanted a
computer-based mathematics program
was dissatisfaction with an out-of-state
testing service Dilworth mathematics
teachers had been using since 1980. This
service provided a beginning-of-the-year
assessment of mathematics skills in the
form of individual student reports indicat-
ing which skills had been mastered, which
needed review, and which needed instruc-
tion. One problem with the program was
the time lag between the testing and the

student reports. The turnaround time was
two to three weeks. This, according to the
principal, "put the teachers in a bad spot.
You can only review so much." Another
problem was the expense of the testing
service, which had risen considerably over
the four years.

In 1982, a local mathematics teacher,
having heard about the computer program
at Dilworth, arranged for a visit. Mr. MP:

Myrehn had been working for several
years on a computer-based program for

organizing mathematics instruction. Mr.
Raw saw the opportunity to bring in a new
mathematics program and drop the ex-
pensive testing service. As Raw recalled,
"the two just happened to fall together,
and Myrehn transferred in 1983." The
mathematics program has been in opera-
tion since the 1983-84 school year.

program Description

The literacy and mathematics classes
are held in the computer laboratory. The
laboratory was made by constructing
large doorways in adjoining walls of the
center classroom of three adjacent rooms.
The literacy classes and the mathematics
classes are held in the side classrooms.
The center room is used as needed.

The computer mathematics program
at Dilworth is used by a single teacher for
all his eighth grade mathematics students,
including those in the remedial mathe-
matics class. "I haven't found anybody
that can't do the work if they want to,"
according to Mr. Myrehn.' In addition, an
academically talented seventh grade class
also uses the eighth grade program. "They
are flying through the program. Those
types of kids need very little outside help
from me. It's almost a self-run class."

The computer math program centers
on the completion of textbook assign-
ments. The student completes the as-
signment either at home or in class and
then enters the answers into one of the
classroom microcomputers. If the as-
signment is scored at 80 percent or better
(calculated by the resident computer pro-
gram), the student is allowed to save the
grade in his computer file and take the

five-item quiz over the assignment. If the
student does not pass the assignment,
then the student must redo the assign-
ment until mastery is reached. If the quiz
is not passed at 80 percent, the student
must redo a different, computer generated
quiz before the next assignment can be
attempted. Students must follow the pre-
scribed sequence of lessons.

Curriculum
What Curriculum Is Taught? The cur-

riculum is standard eighth grade mathe-
matics, derived, for the most part, from
Addison-Wesley'sMathematics in Our
World textbook. Topics include addition,
subtraction, multiplication, and division
of whole numbers, decimals, and frac-
tions; percents; measurement; and posi-
tive and negative numbers. Two geometry
units are also included.

How Is the Curriculum Structured?
The curriculum is organized into three
cycles, each cyt le moving students
through the textbook and successively
presenting them with more difficult prob-
lems. "Cycle 1 is review, Cycle 2 is com-
puttion, and Cycle 3 is using all the dif-
ferent concepts." Each cycle is divided
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1. Unless otherwise indicated, all
remaining quotes are from the
teacher and originator of the
program, Mr. Mark Myrehn.
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into a number of learning units. A learn-
ing unit contains text assignments, five-
item computer generated quizzes over
each assignment, and a unit test. At the
end of each cycle there is also a cumula-
tive test. Table 1 outlines the three cycles
and 18 units of the curriculum.

How Are Students Placed in the Cur-
riculum? Students typically start the
school year at the beginning with Cycle 1.
New students are assessed using pn end-
of-year seventh grade textbook test and
placed in the curriculum sequence accord-
ing to teacher judgment. Typically, new
students entering in mid year start at the
beginning of Cycle 2. In addition, the

Table 1
Curriculum Structure of the Computer Math Program

Cycle
Unit

Number
Number of

Assignments Curriculum Topic

1 1 14 Whole Numbers
2 8 Decimals

3 13 Fractional Numbers
4 6 Percents
5 6 Measurement

Geometry: Construction
Si'ECIAL UNITS

and Measurement

2 6 15 Whole Numbers
7 15 Decimals

8 13 Fractional Numbers
9 11 Percents

10 7 Measurement
11 5 Metrics
12 10 Positive and Negative

Numbers

Geometry: Congruent
SPECIAL UNITS

and Similar Triangles

3 13 9 Whole Numbers
14 6 Decimals

15 8 Fractional Numbers
16 9 Percents
17 8 Measurement and

Metric Concepts

18 19 Positive and Negative
Numbers

1 1 2

teacher has the option to place students
hack in the curriculum if he feels the stu-
dent needs more work on a particular
topic or set of topics.

Instruction
How Are Students Organized for In-

struction? Instruction occurs in the com-
puter laboratory. Students are responsible
for completing the textbook assignments,
correcting the work, and taking the as-
signment quizzes. When students enter
the classroom, they are expected to take
out their work and begin without teacher
intervention. If students are ready to
check an assignment or take a quiz, they
go to a microcomputer. If not, they are
expected to work quietly on the current
assignment.

At the beginning of the school year,
students are eased into the system. Al-
though it only takes a few minutes to
learn how to use the system, students
need several weeks to develop the routine
of being responsible for their own work:
"We're starting now where they just come
in, and they're on their own. So I think it
takes about two weeks really. I gradually
allow them more and n ore freedom from
a normal class and ease them into what
we're doing now." For the students "not
used to not having structure," the respon-
sibility of learning on their own is "kind of
a learning experience for them."

Once students complete an assign-
ment, they move on to the next one in the
sequence. This stops students from com-
plaining "there's never nothing to da,"
when they have finished an assignment
and less academic time is lost due to tran-
sitions from one activity to another. Also,
the teaching adjustments in group in-
struction caused by student absences are
eliminated. Myrehn does not have to
re-explain concepts or hold back the other
students; instead, students returning to
the classroom simply resume work on
whatever assignment they need to
complete.

How Are Students Taught? Instruc-
tion is almost entirely done by the text-
book. The activity format used in the class-
nx)m is seatwork, with students working
at tables or at one of the computers in
the laboratory or adjacent classroom. Stu-
dents progress through the assignments,



alternating between working on the as-
signment and entering problem answers
and taking quizzes on one of the mic-
rocomputers in the laboratory. The
teacher provides virtually no whole-class
instruction; as he put it, "I gave up chalk
five years ago." However, practically all
classroom time is available to the teacher
for tutoring when necessary.

It was advantageous to break out of the
standard whole-class approach to teach-
ing mathematics because "In the whole-
class structure, you take roll part of the
period and then you spend, I'd say, half of
the period correcting yesterday's assign-
ment and getting it turned in or whatever.
Then about another fourth of the period is
spent on explaining the new day's con-
cept, and then the last ten minutes or so
they would work on it.... And, in here, I'd
say it's totally reversed. All that is done
by the machine so most my time is just
teaching the kids that need help."

"I think self-pacing is important for the
fast students because it allows them to
progress. And it is important for the
slower students because it allows them
time to learn. Or, if they get stuck on a
certain concept, instead of just one as-
signment that night to do, they can work
on it for a few daysmaster it before they
go on."

Myrehn attributes an increase in stu-
dent self-esteem to the computer math
program. Students work on their own and
have successful learning experiences:
"What's good about this is, instead of try-
ing to compete with a class, they get to
compete with themselves or one or two
other kids that are working with them....
And so they start competing with them-
selves and working together. They don't
care if the high kids are 40 pages ahead.
They're working with someone at their
own equal level."

The self-pacing has also had a positive
impact on classroom management. Disci-
pline problems have decreased, "A lot of
that is gone, plus they don't have to sit
here for 45 minutes and listen to me talk
while they sit still. I think the getting up
and getting down and constantly going
from the computer back to the book elim-
inates a lot of the problems. Plus I can
monitor everybody. Just basically, I know
pretty well what everybody's doing at any
one time."

Assessment
How Are Students Advanced in the

Program? Students advance through the
curriculum based on quiz and learning
unit test performance. Students must at-
tain 80 percent on the five-item quizzes
before moving to the next assignment.
They must also pass the unit tests at 70
percent for advancement. If the unit tests
are not passed, then students must redo
the assignments they did not pass. Ad-
vancement is tied directly to test perfor-
mance, or, as Myrehn stated, "The com-
puter doesn't accept remedial work, it
only accepts 80 percent and that's it."

Very little cheating takes place. Even
if a student copied another student's as-
signment answers, the student would still
have to pass the computer-generated five-
item quiz. Students have found that "it's
easier to learn it than to just try to fake it
through because they keep getting re-
tested and retested."

How is Student Progress Monitored?
The teacher maintains biweekly records
of student progress on the computer.
"The machines basically monitor what
they do instead of myself." He may obtain
a computer printout of prior work for any

student at any time. The teacher de-
scribed the advantage of being able to
closely monitor student learning:

The students turn in papers and by
the time they get them back they've
already turned in some more that
are wrong. So they get all these pa-
pers back with all these marks on
them, and they've forgotten the
whole concept in the first place. So
in this system, when the paper gets
turned in, it's been corrected and the
quiz has been done. They have to do
it right before going on. . . . I think
that's the most important thing. It's
neat to be able to see what you get
wrong immediately and do it again.
I think you learn more that way.

How Are Students Graded? Students
are graded on the number of assignments
completed for each two-week period. A
posted grading scale is used which com-
pensates for varying number of days
within the two week period (e.g., there are
sliding grading scales depending on
whethtt the block was a five-day block,

1 1 :3
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six-day block, etc.). Since students do lot
receive credit for completing more than
35 assignments in a two-week period, they
are discouraged from racing through the
program too quickly. However, "they start
seeing the fact that the more work the
do, the more they get out of it."

Organizational
Arrangements

There are no organizational arrange-
ments required to implement the com-
puter math program. However, the
software program written by the teacher is
required, as is a classroom with enough
computers that students do not have to
wait. The program could work well with a
ratio of one computer for every three

students, but there might he times where
students would have to wait to use the
computers.

Another requirement is that the cur-
riculum be well-specified and :outlined in
detail. Without a fixed curriculum, it is
too difficult to manage and monitor stu-
dent learning.

Mr. Myrehn summarized the benefit of
the program by comparing it to group in-
struction: "The first couple of days when
you have to go back to use the board, it's
just unbelievable how much time you
waste. Their attention span is zero, and
the attention span in here is basically 100
percent.... So all I get to do in class, now
is teach. All the rest of it, the 90 percent
of wasted time in class, is all gone now.
They get a lot more chne."

Table 2
Reactions from Whole-Class and Individualized Instruction Teachers

Teacher Task Whole-Class Instruction Individualized Instruction

1. Prepare students for
new work.

2. Assign work and
monitor completion.

3. Check work
performance.

The pain [with individualization] is that
it's 28 people in one class all at different
places. At least half of them have ques-
tions at the same time. And you can't in-
struct them together. So there's a lot of
frustration on my part and on theirs be
cause they're ready to do some work. and
they don't know how.

I dislike individualization. It's very dif-
ficult for one person to keep track of 30
people at 30 places and make sure they
understand what they're doing and give
them the time they need. As I tell all my
classes, I cannot answer all your; questions
individually because there isn't time,
there're 30 of you and 45 minutes. So
that's why I ask students to ask me ques-
tions up here because it saves time for
everyone,

[In self-pacing] there's a problem getting it
graded, and getting it back to them so that
they know what they did. I mean even one
person, each period, grading papers would
not completeall the papers wouldn't he
graded.

I Letting the class grade the papers] takes
away a lot of time, I think, from the class.
It isn't that productive, but I can't grade
and I'm not going to grade all those papers.

4-

In group teaching you explain a concept
and then those that know how to do it go
on and those who don't kind of try to ask
for help. And when there's fifteen of them
asking, basically fifteen of the same types
of questions, you end up explaining the
same thing fifteen different times to tne
whole class. And the way it works out in
here is you are really working with just one
individual at a time.

Well, I've done [self-pacing] just for a
week unit, where you give out some as-
signments and they work at their own
pace. It works well for a couple of days,
but the paperwork and the tracking and
the review of the students is just unbeliev-
able. And so what the machines do is like
having 30 aides thereit's what they're
designed to do, aid. No teaching is done,
just aiding.

It's almost impossible to immediately test
after each page, which our computers can
do, and review after each pagewith 150
different review tasks in one day it's al-
most impossible for some person to make
up. To do it right as far as actually keeping
track and correcting each of the student's
papers, I think it would be impossible
I without computers I.
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Summary: Trade-Offs Between
Whole-Class and

Individual Instruction
The central issue this site report raises

is the trade-off between whole-class or
large-group instruction and individualized
instruction. Groups of students usually
vary in readiness and motivation for learn
ing, and the instructional pace can often
be too fast for some students and too slow
for others. Nevk...tlieless, many teachers
use whole-class instruction because it's
easier for classroom management.
Moreover, allowing students to learn at
their own rate usually requires a fixed cur-
riculum for students to complete and can
engender instructional managenient prob-
lems. The advantage, however, is that
students are not held back or forced to
move faster than their interest or capabil-
ity will allow. Table 2 provides teacher
comments about the advantages and
disadvantages of the two approaches to
instruction.

Individualized instruction has received
relatively little attention in recent years.
Student self-pacing suffered a major blow
when several major studies, in comparing
self-paced instruction to "traditional"
instruction at both the elementary level
(Schoen, 1975; Miller, 1976) and the
secondary level (Bangert, Kulik, and
Kulik, 1983; Hirsch, 1976; Miller, 1976),
concluded that self-paced programs did
not significantly improve student
learning. These findings, which indicated
that student learning did not benefit from
this instructional strategy, were used to
support the position of teachers and
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A Study of Program Effectiveness
The Study. During the 1984-85 school year, Far West

Laboratory for Educational Research and Development
conducted a yearlong study of the computer math program.
Student scores in the five eighth grade math classes using
the computer math program were compared to student
scores in four classes of another eighth grade mathematics
teacher at the same school who used the same textbook but
followed the more usual whole-class approach to teaching
mathemat;' 5.

The resign. Students were pre- and posttested using two
cognitive tests. The first cognitive test was a 50-item com-
putation test. This test measured skills common to the
eighth grade curriculum: addition, subtraction, multiplica-
tion, and division of whole numbers, decimals, and fractions;
percents; area; positive and negative numbers; and algebraic
equations. The second cognitive test was a 25-item word
problem test measuring the same skills as the computation
test but in word problem form. The pretests were adminis-
tered in September and the posttests in May.

The trmber of problems for each formal assignment
made during Vie school year was also counted, each problem

being classified as either a computation problem or a word
probkr.-'3umputa..tAa problems were defined as problems
where the mathematical operation was obvious from the
directions to the problem set or from the problems them
selves. Word problems were defined as problems where the
mathematical operation or operations necessary to solve
the problem had to be inferred from reading the problem
statement.

In this type of research design, the major comparisons of
interest are the ones between mean scores on the posttests
for the two programs. To make sensible comparisons be-
tween the two math programs, however, it is important to
determine if students in the two programs scored about the
same on the pretests.

If the two groups scored about the same on the pretest,
then we would have evidence that any difference observed
on the posttest could be attributed to the instructional pro-
gram. I lowever, if the students in each (if the two programs
did not score about the same on the pretest, then it would be
more difficult to attribute any observed differences on the
posttest to the instructional programs. A competing and
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Table 3

Pretest and Posttest Mean Scores

Instrument

Program Level of
SignificanceRegular Math Computer Math

Pretest

Computation 22.86 23.51 NS

Word Problems 5.67 5.62 NS

Posttest

Computation 26.56 34.61 .001

Word Problems 7.27 7.95 NS

Note: NS = Not Statistical y Significant

Table 4

Number of Mathematics Problems Completed
During the School Year

Problem Type

Regular Math Computer Math

Normal Remedial Combined

Computation

Word Problems

1034

124

1272

69

2046

117

Note: No distinction was made between normal and remedial classes in computer math.

equally plausible explanation is that the students in the two
programs were different at the beginning of the school year,
and these initial differences produced the differences on the
posttest. Thus, it is important to examine the comparability
of the two groups on the pretest scores.

Even this is not enough, however, because there are two
differences between the groupsthe program and the
teachers. If there are differences between the groups on the
posttest, we still do not know whether they are a result of
the programs, the teachers, or both. The best we can do is
look at the scores and find ev;dence, not proof, of program
effectiveness.

The Results. Table 3 presents the pretest and posttest
scores for the two cognitive measures. There were no statis-
tically significant differences on the two pretests. On the
posttests, there was a Aatistically significant difference on
the computation test in favor of the computer math program
but no difference on the word problem test. The mean score
difference on the computation test is a a sizable and impor-
tant positive effect for the computer math program.

Another way to quantify differences between the two
groups is to examine the number of problems that students
had an opportunity to complete. Table 4 presents the num-
ber of problems completed by students in regular math and

coriputer math. The average completion point for students
in computer math was the end of Cycle 2. Using this point
for computer math students, the average number of compu-
tation problems worked was estimated to be 2046 and the
average number of word problem., was 117. For the three
normal classes of regular math, the number of computation
problems assigned was 1034 and the number of word prob-
lems was 124. For the remedial class of regular math, the
number of computation problems was 1272 and the number
of word problems was 69. Thus, the differences between the
two groups was primarily in computation problems, not
word problems.

The Conclusions. The results of this study suggest that
the students doing the computer math program achieved
more in the area of computation skills but did not achieve
more in the area of word problem performance. It appears
likely that the difference in computation skills in favor of
the computer math program could be attributed to some
students in the self paced program receiving additional
practice and review. It also appears that the lack of differ-
ence between the two programs in word oroblem perfor-
mance at the end of the school year was because students in
both programs completed about the same number of word
problems during the school year.
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CHAPTER SIX

Instructional Management Approaches

Chapter Six presents the final case study of this casebook, the instructional management
program of Beaverton School District as described through its use at Cooper Mountain
Elementary.

This case study is not a model of instructional organization and therefore does not fit any
of our four models. Cooper Mountain has been included in this casebook as an example of a
district-wide, computer-based assessment system. Instructional management programs like
the one in Beaverton School District support curriculum articulation across grade levels and
between schools, create a common vocabulary and focus for teachers, and outline teaching
and testing requirements.

Instructional management systems are often used to provide assessment information
about a set of objectives that students are expected to learn. Contraryto what is often
claimed, however, there is no guarantee that teachers will use the information provided by an
assessment system for instructional purposes. While Cooper Mountain's program provides
teachers with assessment information about the specific objectives that students have or have
not mastered, it stops short of moving into the instructional domain. Teachers may or may
not make use of the information provided. While these programs, in principle, can be more
closely linked to instructional decisionmaking, making this final step is difficult, as this case
study points out.
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Cooper Mountain Elementary:
An Instructional Management
Approach to Accountability or
Adaptive Instruction?

Introduction
Adaptive instruction is a basic feature

of outcome-based education. A program
that uses adaptive instruction outlines its
curriculum goals and objectives, targets
instruction to those goals and objectives,
and periodically uses criterion-referenced
assessment instruments to determine how
well students have learned the goals and
objectives. When assessment data iden-
tifies specific learning deficiencies in in-
dividual students or groups of students,
corrective action is then indicated. For
adaptive instruction to be successful, the
objectives, instruction, and assessment
must be directly linked to each other.

Adaptive instruction has three
essential components. First, a criterion-
referenced assessment system is needed.
Tests are constructed to provide specific
information about well-defined objectives.
The objectives may or may not be the
same as the objectives used by a school or
district. Still, teachers and administrators
can use the results to find out how well
students have learned the objectives. On
its own, however, this information has
limited instructional use.

Second, the assessment system is
aligned to the curricular goals and objec-
tives developed by the school or district.
This means that not only do the tests
measure specific objectives, but there is a
direct tie between the instruction teachers
give to students and the assessment mea-
sures they use to determine student learn-
ing. Without that connection, the tests
would be ineffective tools for providing
teachers feedback on how well they are

teaching students. Curriculum alignment
yields an accountability program.

Finally, adaptive instruction requires a
close connection between instruction and
assessment. Assessment must occur soon
after instruction so that future instruction
can be targeted to whatever learning de-
ficiencies have been identified. Teachers
depend on immediate access to assess-
ment data if they are to use that informa-
tion for instructional decisions. They can-
not wait several weeks for test scores if
they are to make prescriptions for future
instruction based on current learning.

For adaptive instruction to be successful,

the objectives, instruction, and assessment

must be directly linked to each other.

Instructional management systems are
receiving considerable attention as a via-
ble means of providing adaptive instruc-
tion. Most management systems feature
computer software capable of storing
large numbers of objectives and their
tests; scoring student performance on
those tests through optical scanners; and
generating and storing a variety of per-
formance profiles on students, classes,
and schools. Peripheral software is usually
available to inventory instructional re-
sources and materials, which are keyed to
the objedives, and to maintain student
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1. As part of an evaluation of the
MRBO and MAI30 programs com.
pleted by the Northwest Regional
Educational Laboratory (Savard,
1984), a faculty rating of the pro-
grams was obtained at each of the
26 schools in the district. The pro-
grams' most positive rating came
from the Cooper Mountain Elemen-
tary faculty.

attendance records and other student in-
formation. The advantage of such a sys-
tem is that it can easily handle the heavy
amount of information flow required by
adaptive instruction.

One of the best developed instruc-
tional management systems we have seen
is the one in the Beaverton School Dis-
trict. Since 1976, the district has invested
substantial time, energy, and money in its
elementary math and reading programs.
Initially piloted in a single school, the two
programs, Managing Reading By Objec-
tives (MRBO) and Managing Arithmetic
By Objectives (MABO), are now used in
all 26 elementary schools. [MRBO and
MABO consist of objective:, tests, and
procedures for administering, scoring, and
using the test information.] Both pro-
grams generate and manage substantial
quantities of assessment data regarding
student performance on objectives. This
information is managed centrally on a
mainframe computer by district person-
nel. Coordination is handled at the build-
ing level.

Beaverton School District is located
30 miles from a major metropolitan area
in the Pacific Northwest. While its overall
setting is rural, the surrounding area is
growing rapidly, takingon many typically
suburban characteristics. New housing
tracts and shopping malls are under con-
struction, and the school is expanding
classroom facilities in anticipation of con-
tinued enrollment growth.

The school district itself has 26
elementary schools, six intermediate
schools, and three high schools. Total
student enrollment in the district was
about 20,000 students. The district em-
ployed over 1200 teachers, many attracted
by Beaverton's reputation. According to
one teacher, the "reputation of the Bea-
verton School District is statewide, you
know, one of the best in the state. They
pay you the best wage, have the best ma-
terials, and provide the best services."

Cooper Mountain Elementary, the
school we selected to visit, enrolled ap-
proximately 400 students in grades kin-
dergarten through six. The instructional
staff was comprised of 14 teachers and a
certified support staff consisting of a
learning disabilities teacher, a half-time
Chapter I teacher, a part-time school
psychologist, and a speech/language
teacher.

We initially visited Cooper Mountain
Elementary' in the fall of 1985 to study
their reading and mathematics programs.
The intention of MRBO and MABO was
to provide some organization and consis-
tency to the reading and mathematics cur-
riculum. Teachers were expected to use
the assessment data to organize their in-
struction in these areas. Our field records
raised several questions about how and to
what extent teachers use MRBO and
MABO data.

We made a return visit to Cooper
Mountain in the spring of 1986 to ascer-
tain what role the MRBO and MABO
data actually played in teachers' instruc-
tional decisions. We learned that al-
though MRBO and MABO are well
developed accountability programs,
teachers in general do not use the data to
make the types of decisions required for
adaptive instruction. As one principal
stated, "It's not an instructional program.
Its pure management."

The emphasis on the managerial use of
the system started during its early devel-
opment. According to Dr. Steven Lynch,
Director of Elementary Schools, the
teacher union had prevented the district
from linking the system to the instruc-
tional model used for inservice at that
time. Consequently, teachers found it dif-
ficult to use the information provided by
the system for adaptive instruction.

Teachers used MRBO and MABO
primarily for two purposes. First, MRBO
and MABO provided teachers with a gen-
eral starting point for instruction at the
beginning of the school year. Second,
teachers used MRBO and MABO infor-
mation to determine which objectives had
not yet mastered. Students were then
pulled from instruction for special work
on these objectives in order to complete,
as best as possible, the student skills
profile.

However, teachers did not generally
use MRBO and MABO to make decisions
about corrective instructional action at
the time students were having learning
difficulties. At Cooper Mountain, as in
most schools, instructional decisions
about what students were to learn next
were based primarily on the textbook.
Why instructional decisions were only
loosely connected to the MRBO MABO
assessment information is one of the
questions addressed in this case study.



program
Description

Purpose of the
Program

The primary purpose of MRBO,
according to a district brochure, is as a
"management system designed to help
the teacher keep track of each child's
progress in learning to read. By enabling
the teacher to accurately track each
student's progress, it ensures that your
child will be making the most efficient
use of his or her learning time, without
unnecessary overlaps or omissions of
information."

Another district document, titled
"Benefits of a District Instructional
Management System," lists five benefits
for teachers:

Can determine when a student has
mastered a skill

Can pinpoint where students need
instruction and identify the kind and
variety of different materials needed

Can talk to students and/or parents
about what needs to be learned and
progress made

Can ensure students have mastered the
basics before they move into more
challenging materials

Can focus on teaching toward an
instructional objective

Curriculum Features
of MRBO and MABO

MRBO consists of 196 first through
sixth grade reading objectives divided
into four areas of instruction: (1) vocabu-
lary; (2) comprehension; (3) structural
analysis; and, (4) study skills. Phonics
skills are also part of the program, but are
separated from the above four areas.

The objectives ate organized into 12
levels: Pre-Primer (PP), Primer (P), 1, 2.1,
2.2, 2.0, 3.1, 3.2, 3.0, 4, 5, and 6. The
objectives are also categorized, within
levels, into basic and standard strands.
The basic strand includes below grade
level objectives which are generally com-

pleted before students move into grade
level or standard strand objectives. An
additional challenge strand is available for
students working ,above grade level.

Figure 1, a district document, provides
a graphic representation of the curriculum
structure for MRBO. This document also
suggests the general outline of testing
recommended to teachers.

MABO operated much like MRBO,
with two exceptions: there is no challenge
strand in MABO, and there is no differ-
entiation between basic and standard
strands. There are 175 objectives orga-
nized into six grade levels, one through
six. The objectives are divided into eight
general topics: (1) number concepts; (2)
communicating ideas; (3) estimation and
approximation; (4) computation; (5) prob-
lem solving; (6) geometry; (7) measure-
ment; and (8) charts and graphs.

Assessment Features
of MRBO and MABO

Three types of assessment instruments
are used in MRBO and MABO: placement
tests, survey tests, and individual objec-
tive tests.

Placement Tests. The MRBO and
MABO placement tests are designed to
identify at what grade level to begin test-
ing new students in the MRBO and MABO
systems. These tests are not linked
to specific MRBO or MABO objectives.
MRBO has eight placement tests, and
MABO has six placement tests.

Survey Tests. The survey tests are de-
signed to assess more than one MRBO or
MABO objective. These tests are usually
given early in the year to find skill de-
ficiencies. Survey tests have three to five
test items per objective, and the criterion
for mastery is set at 100 percent. Com-
puter printouts designate obectives as
either "pass" (all items correct for the ob-
jective) or "instruct" (not all items correct
for the objective). Those objectives desig-
nated as "instruct" require the teacher to
move to the next assessment phasethe
individual objective tests. The survey
tests are used for placing students into
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instructional groups, making a skill pro-
file, or projecting a long-term instruc-
tional plan.

Individual Objective Tests. Individual
objective tests are designed to determine
mastery of single objectives. Objective
tests are usually five to ten items in
length, with the mastery criterion set at
80 percent.

MRBO and MABO
Reports

All teachers for grades three through
six used answer sheets which were
computer-scored at the district office and
returned to the school, usually within
three days. First and second grade tests
were consumable, which meant that
teachers had to complete the answer
sheets for students. This was not, under-
standably, the most positive feature of the
program for primary teachers. One first-
grade teacher commented, "When I get
all this [test] information, then I have to
sit down and do all the computer sheets
and all that stuff. And it's just not my
favorite thing."

A variety of computer reports were
available to teachers and administrators;

Survey and Individual Objective Test
Reports. The survey and individual objec-
tive test results can be reported for each
student either as simple pass/fail sum-
maries or in more detail, giving the ac-
tual percentage of items correct for each
objective.

Group Status Reports. There are four
group status reports available. At the re-
quest of a teacher, these reports can
provide the cumulative or current year
testing history for a group of students.
The four reports are (1) detail report,
which indicates whether an objective was
passed and what year the test was at-
tempted for all objectives, (2) tests
taken/passed report, which provides the
number of tests possible and number
passed for each content area within each
level (e.g., in MRBO, comprehension, vo-
cabulary, structural analysis, and study
ski!ls objectives within each of the 12
levels), (3) percentage report, which lists
the number of tests possible, number
passed, and percentage passed within
each level, and (4) completion range,
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which gives a listing of students orga-
nized into ranges of percentage of objec-
tives completed for a given level (e.g., two
students completed 0-24 percent of level
4 objectives, ten students completed
25-49 percent of level 4 objectives, etc.).

Individual Skills Profile Reports. This
profile is a one-page summary which lists
all objectives and indicates when each ob-
jective was passed by a student. The skids
profiles, one each for MRBO and MABO,
accompany the report card sent to par-
ents. According to the principal, a teacher
can order the skills profile "to show only
the ones he has passed, so it's totally posi-
tive, or you can order the printout on a kid
that shows the ones he's passed and the
ones he has attempted and not passed."

All teachers for grades three through six

used answer sheets which were computer-scored

at the district office and returned

to the school, usually within three days.

Objective Summary Reports. This re-
port gi" -'s the number of students tested,
number of students passing and failing,
and percentage of students failing for each
objective. According to district informa-
tion, "The summary for a grade level [at
the school level] can provide information
useful in selection of instructional mate-
rials and teacher inservice needs."

The district also supplies a hand-
completed form to teachers called the
"class matrix." According to district in-
formation, the matrix is designed "to help
teachers identify instructional groups in
their classes." The matrix is a series of
single pages with the objectives listed
across the top and space for student
names down the side. For each student, a
teacher enters a plus or minus in the ob-
jective column, depending on whether the
student passes the objective or not. These
matrix sheets also have individual objec-
tive and survey test numbers on them, as
well as shading that indicates whether an
objective is a basic or standard strand ob-
jective. The matrix, the most popular re-
cord keeping device for many teachers,
records the same information as the indi-
vidual skills profiles. Many of the more
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detailed reports are not used nor were
they intended to be used by the teachers.

MRBO and MABO
Operating Procedures

The description to this point has fo-
cused on the strurtiiral features of the two
programs. This section discusses how the
program is expected to work.

A learning disabilities (LD) teacher at
each school is assigned responsibility for
site level coordination of the MRBO and
MABO programs. Tasks include coor-
dinating staff development/training, or-
dering test materials, specifying proce-
dures and timelines, and answering
teacher questions. A half-time instruc-
tional aide asists the LD teacher.

At the beginning of the school year,
teachers have the individual skills profile
and standardized achievement test results
from the previous year for returning stu-
dents. These scores, as well as any infor-
mal work samples the teacher may have
collected, are used to form reading
groups. New students are given MRBO-
MABO placement and survey tests.
Teachers are also expected to test skills
that have not been passed at last year's
grade level.

While MRBO and MABO objectives
provide the foundation for the overall
curricular plan at each school site,
teachers are encouraged and expected to
expand the total scope of the reading and
math programs according to their own

interests, talents and available resources.
According to the 1,1) teacher, "I we use
MR130 and MABO for I just double
checking ourselves to make sure we're
teaching everything.... It is the hare
bones that we're checking on, and then
they go from there."

At Cooper Mountain, the principal put
together a calendar that assists teachers
in planning and scheduling for assess-
ment. This timeline has four cutoff dates
for testing. These dates correspond to the
nine-week report card period so that stu-
dents' testing histories can he brought
up-to-date. The dates also serve as check
points for the number of objectives a stu-
dent has been tested on to date. In addl.
Hon, the timeline outlines what needs to
he completed each month and helps
teachers pace their testing. A lack of
diligence in testing can produce negative
consequences, as explained by the
principal:

What happens is you get around in
May, if you haven't been watching
it, and you'll find a couple of those
[teachers] who haven't been doing
any testing yet. Then all of a sud-
den, they're testing their kids four or
five days a week, the kids are com-
plaining, their mothers are com-
plaining, and the teacher Ls com-
plaining because they can't teach
any reading because they have to do
these tests. So you have to monitor
it.

The Use of MRBO and MABO
by Teachers

At Cooper Mountain Elementary, as in
all Beaverton School District schools,
MRBO-MABO was a fact of life in the
district, a "condition of employment."
Our concern was not whether teachers
used MRBO-MABO, but how they used
it. As one central office administrator
said, "It's one thing to say that all the
teachers are using the instructional man-
agement system in the building, but it's
another thing to say how well they're
using it." Likewise, another district ad-
ministrator said, "People have thought of

lots of good ways to send good information
out there, and now we just have to make
sure that they use all that information."

To understand how teachers use
MRBO and MABO, we must distinguish
which tests are being used and at what
time during the school year. Depending
on the time of year teachers administered
tests, they used the assessment informa-
tion for different purposes. Consequently,
we have organized the following discus-
sion around three time periods during the
school year.



Testing at the
Beginning of the
School Year

At the beginning of the school year,
teachers used the survey tests to provide a
general assessment of student compe-
tence, or as one teacher put it, "to just get
a feel for where they are." The individual
tests were administered after instruction
had begun. Two teachers described the
typical procedure for using survey tests:

So I would give the survey tests at
the beginning of the year and find
out, more like a pretest, find out
where they need extra instructional
aid versus the regular program. And
then retest with the individual test-
ing later.

The way I've used it is that at the
beginning of the year, I give the sur-
vey tests to the kids, to kind of find
out where their strengths and
weaknesses were. And then I've
gone from there, taking those results
and trying to zero in my teaching
to where the kids need the most
emphasis.

The survey tests, however, were not
used with students below grade level. As
one teacher explained, "I have the low
math. So in that, there is no survey given
because it would be absolutely frustrating
for them, and it would be a waste of my
time and paper because there's no way
that these children are going to be able
to take a survey test and pass it."

Teachers also used the survey tests as
a device to locate the "holes" in the stu-
dent's learning history. These holes then
become the focus for the instruction, as
described by one fourth grade teacher:

I have 28 in the top reading group,
which is wonderful. I mean that's
marvelous! So I had 28 kids whom I
put into a survey skill test for
MRBO, to see where the holes were.
And then I used those holes as my
objectives for the children. Because
they were the top readers, I ran give
the survey test. If they're not my top
readers, you can't give the survey
test.

Several teachers noted that they did not
use the survey tests very much because
they required 100 percent correct to pass
while individual tests only required 80
percent.

Testing During the
School Year

Once the school year was under way,
teachers administered the individual ob-
jective tests to measure skills taught dur-
ing instruction. Teachers used these tests
in an interesting way. They waited from
one to three weeks after instruction before
admin'stering the tests. Virtually every
teacher niantioned this strategy:

I wait a couple of weeks before I test
[a) skill, because it isn't just a teach-
test immediately type thing. You see
if it sticks.

I'm not sure what the rule is, but, I
think, usually one to two weeks and
then you go back and retest.

I would wait a week or so. . . . But
there is a wait time that I really like
to have. I do not test the next day; it
shows nothing when you do that.

You have to wait awhile. Wait a
couple weeks fiat to make suretwo
to three weeks is what I wait with a
short review in between there.

I give them the unit test out of the
book. And then a couple of weeks
later, I'll come back with the MRBO
or the MABO tests and test to see if
they have retained that lesson or
that skill.

Consequently, teachers did not make
use of the assessment information for
immediate instructional decisions. Al-
though most teachers expressed their in-
tent to reteach objectives not passed by
students, and in fact many did so, it was
reteaching well after the original instruc-
tion. Due to the delay between the end of
instruction and assessment, reteaching
was accomplished primarily by teachers
pulling students periodically from instruc-
tion to "replug the holes":

Then you go back, and I look and I

IZ 6
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see where the holes are for these par-
ticular children. And then I pull
groups of children who need a par-
ticular

I would pull small groups of kids
that needed specific skills and give
them specific instruction in skill
areas they were weak in.

I'll he very frank with you. Right
now, the way I'm getting a lot of it
done is that I have an intern. She is
teaching right now and I'm pulling
kids. See, you have three or four ab-
sent or this or that and so you're
constantly going back and pulling
these kids.

So that's how I plan on picking up
the skills that the kids don't have,
pulling in small groups of kids and
doing specific skills with them.

Thus, while the assessment informa-
tion was used by many teachers to reteach
students who did not pass tests the first
time, the assessment information had lit-
tle direct bearing on the next unit of in-
struction for students. This strategy may
have been affected by the emphasis dis-
trict training procedures placed on
MRBO-MABO as a "tes' -teach-test"
model rather than the tei :h- test reteach
model of adaptive ins' ruc ion. For exam-
ple, one set of teacher dir, ct ions for test-
ing suggested that once skill deficits have
been determined, "continue with the
test-teach-test strategy using individual
skill tests."

Thus, assessment information was
used not so much to correct learning as it
was to document what learning had or had
not occurred. One teacher commented, "I
tested them because I knew I would be
required to have that information turned
in at some point." Others noted that the
testing simply confirmed for them that
students had indeed learned the material
taught during instruction. For example,
one teacher said, "It's just a check to see
which kids are retaining the things that
we are doing."

In addition to the two to three week
rule, some teachers used other strategies
which delayed receiving assessment
information even more. One teacher, for
example, described how the site of the
answer sheet influenced the testing
strategy:

t.. I

You have this answer sheet with six
spaces on it, right? Now after I give
one test am I going to send those
answer sheets to the computer and
have them check that one little box
and then get that hack in three days
and cycle back? No. No. I'm going to
fill out the answer sheet, and when
they're all filled, they go into the
computer and then maybe in
another month or so, we'll cycle
hack and hit it again if we need to,

Because each answer sheet contained
enough space to test six objectives, this
teacher waited until students had been
tested on six objectives before submitting
them for scoring.

Testing at the End of
the School Year

At the end of the school year, teachers
ware concerned about completing their
testing and filling out the skill profiles of
their students. Testing depended on how
diligently teachers had tested during the
school year. One teacher described the
process as follows:

At the very end of the year. . . I've
got my matrix and I've got skills up
herepass, pass, puss, oh, here's
somebody who didn't, pass, pass,
pass, here's somebody else who
didn'tI'll pull however many kids
didn't pass that test and I order
those forms, those tests again. . . . I
will give that test twice and that :s it.

Another teacher explained why she de-
layed testing until the end of the school
year:

I've worked with the program seven
or eight years at least, and it seems
that if I retest right away, chances
are, they still haven't had that much
more experience with the concept
yet. But if I wait until the end of the
year; more than likely they'll pass it.

Excessive testing was discouraged by dis-
trict administrators because "if a teacher
gets real hung up with nitpicking and
going back and wanting to fill in all the
hlanks with plusses, then it can really be a
nemesis for a high student."



Summary: Accountability or
Adaptive Instruction?

We began this case study by outlining
three requirements for adaptive instruc-
tion: a criterion-referenced assessment
system, curriculum alignment, and a close
connection betweeen instruction and as-
sessment. One way to provide adaptive in-
struction that is receiving considerable at-
tention is by implementing a com-
puterized instructional management
system.

We examined one well-developed in-
structional mangement system that ap-
peared to have the necessary features for
adaptive instruction in place. However,
our conclusion is that the program, known
as MRBO and MABO, did not go beyond
providing accountability information. As-
sessment was too "distant" from the ac-
tual instruction; in fact, most teachers we
spoke to considered MRBO and MABO
to be an assessment program independent
of instruction. One teacher remarked, "I
would rather spend my time instructing
than testing."

What factors impeded teachers from
using the assessment information to di-
rectly affect inst -uction? We found several
reasons why Cooper Mountain teachers
perceived MRBO and MABO as almost
interruptive of their instruction and used
them perfunctorily.

First, some teachers questioned the va-
lidity of the individual student profile re-
ports because there was inconsistency in
how these reports were used across grade
levels. Said one teacher:

To me, MRBO is not a good indi-
cator, and I'll tell you why. Becaus0
not every person uses them the same
way. You may have two different
teachers in the grade level in front of
you. One teacher feels that itS very
important for every kid to pass the
tests. No matter what, every kid is
going to pass the tests. Another one
may not have that philosophy.

Second, the textbook series is the
foundation of the instructional program,
not the MRBO or MABO objectives.
Teachers found it more convenient to use

the assessment instruments readily avail-
able from the textbook or their own cur-
riculum files. They also found the tests
derived from the textbooks and other
teacher-designed assessments more mean-

ingful sources of information because they
closely reflect the classroom instruction.
As one teacher said, "I don't look at
MRBO that much. I don't use it for plan-
ning my instruction. I know what I need
to cover for my first grade students."
Another teacher commented, "I use the
initial assessments that go with that pro-
gram. I don't use MRBO-MABO." Thus,
mainly as a result of the misalignment be-
tween assessment, curriculum, and objec-
tives, teachers view MRBO and MABO as
more of an administrative template placed
on top of the existing instructional program.

Third, teachers did not receive the as-
sessment information on a timely basis.
This lack of timeliness was not because
the district was tardy in delivering test
results to the teachers. On the contrary,
according to several teachers, the district
usually returned test scores within three
days. Rather, the delay was caused by
teachers postponing the MRBO and
MABO testing for several weeks fc,low-
ing instruction. By following such a
schedule, assessment information could
be used to determine the retesting of stu-
dents, but not necessarily the immediate
remediation of students.

In conclusion, the MRBO-MABO pro-
gram was, for most teachers, a mandated
framework overlaid on existing instruc-
tional practice. While the results of the
assessment information were undoubtedly
used and were in general helpful, they
were not likely to affect teacher plant ing
of instruction in any major way ()the' than
pointing out holes to be filled by pull-out
instruction. The assessment information
was too distant from the actual instruc-
tion for it to be used by teachers on a
timely basis.

Our analysis confirms that made by a
Northwest Regional Educational Labor:r
tory evaluation of MRBO -MAI30 made
in 1984 by Savard (1984). One of the
conclusions of that report was:

14"
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Many teachers are not using the
MRBO-MABO system in the way it
was intended. The major problem is
that testing is not taking place on a
regular basis nor is it proceeding
apace with instruction. Therefore it
is reasonable to conclude that it is
not being used to manage instruc-
tion as fully as it could. (p. 102)

Given the propensity of MRBO-MABO
to be linked more closely to accountabil-
ity than to instruction, it is not surprising
that MRBO-MABO played a significant
role in reporting student progress to par-
ents. As the principal stated, "Public
relations-wise, it's been a marvelous thing
because for the first time, in my experi-
ence, the teacher can sit down with the
parent and show them the specific skills
that the child has mastered since the last
time the teacher and parents talked. Par-
ents like that." MRBO-MABO provided
the common language for such dialog to
take place.

In addition, for many teachers and
administrators it was the first time they
were actually able to specify with confi-
dence the skills they had been teaching.
As the principal of Cooper Mountain
stated, "It's the first time in some 26
years... that I've felt like, as an adminis-
trator, I had some idea of what was hap-
pening in the reading program in grades 4,

5, and 6, particularly 5 and 6 you
never knew whether they really needed to
he teaching what they were teaching or
not, and they didn't either."

Perhaps this has been the real benefit
of MRI3O-MAI3O to Beaverton School
District. It has provided a means of talk-
ing about instruction in a way that every-
one could understand. And it provided
something concrete which everyone could
direct attention to during instruction. An
interesting perspective on MRBO-MABO
was provided by a ten-year veteran work-
ing his first year at Cooper Mountain and
Beaverton School District. Having been
exposed to MRBO-MABO for about two
months, he offered this comment on
MRBO-MABO:

Personally, I think this is the way to
go because I think that it gives a
teacher the chance to really zero in
on where kids have their weak-
nesses. . . . I like the idea that I can
test right now and find out where
these kids are at so that I can put
my energies into areas where they
need more help rather than going
through a basal reader and just
doing the skills as we go along hop-
ing that at the end of the year, when
we take their achievement tests,
they've picked up everything.



CHAPTER SEVEN

Implementing Models of
Instructional Organization

Introduction

This casebook has presented case
studies of ten programs defined as mas-
tery learning or outcomebased education.
The programs have been organized in the
casebook according to four models of in-
structional organization. The four models
are whole-class mastery, flexible group-
ing, flexible grouping/continuous prog-
ress, and continuous progress. We have
also included a case study of an instruc-
tional management program.

None of the programs in this casebook,
in our view, comply fully with the mastery
learning or outcome-based programs de-
scribed in educational literature. This
should come as no surprise. The transla-
tion of outcome-based ideas within a
time-based school organizational struc-
ture is bound to yield imprecise results
and compromises. This fact was under-
scored by the reform experiences of edu-
cators in our ten case studies. One should
not conclude, however, that the ideas are
not worth pursuing or that no reform oc-
curred. Schools and school systems are
difficult organizations to change and re-
form, especially for long-term programs

like mastery learning and outcome-based
education. Many of the efforts in this
casebook represent extensive reform even
though the programs may have been less
than fully implemented.

In this chapter, we take a broad view of
the ten sites and outline some program
implementation and maintenance issues.
In the first section, we discuss seven ob-
stacles to implementation and program
maintenance. In the second and final sec-
tion, we present a general design for im-
plementing any of the instructional or-
ganization models. We suggest a
mastery-oriented belief system is critical
for the implementation of any of the in-
structional models and that this belief
system is best developed and fostered in
schools with established norms of cooper-
ation and collegiality among teachers and
between teachers and administrators. We
also suggest a general building-level
model for program implementation. This
model outlines important building and
district-support components for all four
instructional organization models.
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program Implementation and
Maintenance Issues

A fundamental concern about any in-
novation or program revision is the fidel-
ity with which the innovation or revision
is implemented. Discrepancies between
the program as described on paper and
program as implemented call into ques-
tion the quality of the innovation or revi-
sion. But program implementation is only
half the battle. Once an innovation or re-
vision has been implemented partially or
fully, it is necessary to maintain the new
program. The issue becomes the extent of
time that program practices are being
used.

Most OBE programs are implemented
gradually. Consequently, it is difficult to
distinguish when a program is imple-
mented and when it becomes institutiona-
lized. At any given time, some compo-
nents are in place and need to be main-
tained while other components are just
being implemented. Thus, implementa-
tion and maintenance concerns often
occur simultaneously. Even so, the issues
each raise are different. In this section, we
first present obstacles to program im-
plementation and then we discuss threats
to program maintenance. Although these
issues apply to most educational programs,
they are discussed here in the context of
mastery and outcome-based programs.

Obstacles to Program
Implementation

Four obstacles to program implemen-
tation are (1) lack of reform preconditions,
(2) poor understanding of program fea-
tures, (3) teacher resistance, and (4)
teacher domestication.

Lack of Reform Preconditions. Edu-
cational reform is difficult even under the
best of circumstances. Yet it becomes
even more arduous if certain precondi-
tions are not present. Five prerequisites
have shown up singly or in some combina-
tion in the sites studied.

First, implementing mastery learning
or outcome-based education requires an
extensive amount of work by adminis-
trators and teachers alike. Implementa-

.

t ion is accomplished over years rather
than months, weeks, or inservice sessions.
Second, user commitment is critical to
implementation success. Without the
commitment, energy for organization
change is low or nonexistent. Third, it is
critical that implementation efforts he
well-planned and organized. Without
adequate planning, implementation can
be disjointed and the pieces never fully
assembled into a program. Fourth, a clear
goal of the direction of the implementa-
tion efforts is required. Without a consen-
sual destination in :hind, it lA difficult to
keep the reform efforts on track and lead-
ing in the right direction.

The final precondition is leadership
and organizational support. Decisions
made by whomever administers the re-
form efforts must maintain and support
the implementation rather than sidetrack
or impede it. Without leadership and or-
ganizational support, all the restthe
goal setting, planning, commitment, and
workwill be jeopardized. It is also true
that school hoard support will likely make
such leadership easier to exercise.

Poor Understanding of Program Fea-
tures. Flow accurately a program as de-
scribed on paper is translated into prac-
tice hinges on the interpreter's under-
standing of the program. This may not be
a problem with small or less extensive re-
forms. However, given the complexity of
reform that mastery and outcome-based
models entail, poor understanding can be
a problem. Some districts and schools do
not receive adequate consultation or re-
ceive training that is not consistent with
the intent of mastery or outcome- based
practice. Other districts or schools receive
adequate initial consultation and training
but are then left on their own devices to
complete implementation. In either case,
inadequate implementation is almost
certain.

Teacher Resistance. Initial efforts
to implement mastery learning and
outcome-based programs often meet
resistance from teachers and adminis-
trators. We found many reasons for this
opposition.



First, mastery learning and outcome-
based programs require extensive time
commitments from teachers. The staff
development efforts to train teachers in
mastery learning theory and practice typi-
cally require hours of inservice and often
extensive curriculum revision. Many
teachers face time constraints already,
and to revamp everything on top of exist-
ing job requirements is too much work.
Furthermore, embracing major change is
an implicit admission that the teachers'
current classroom practices are in need of
an overhaul.

Not only are the time commitments
demanding, but the philosophy of mastery
learning challenges prevailing teacher be-
liefs about students. Teachers have first-
hand experience with the extent of stu-
dent differences and how those differences
influence motivation and learning. To
suggest that all students can and will
learn if only taught properly raises a red
flag for some teachers. Many teachers
have heard similar claims in the past, but
dispute these claims based on their own
experiences.

A third reason many teachers resist
mastery learning and outcome-based edu-
cation is that they do not initially under-
stand the concepts. This might be be-
cause the trainer does not present the
concepts correctly or clearly or because
they are not learned correctly. For what-
ever reason, teachers' knowledge and
opinions about mastery and outcome-
based practices are sometimes based on
an incorrect understanding.

A complaint that is often voiced about
mastery learning, for example, is that it is
mechanistic and fosters uniformity. One
teacher just beginning mastery learning
inservice activities (not at one of the
schools in the case studies) told us, "I
have a real dislike for the concept of mas-
tery learning because everybody has to say
the same thing and everybody does the
same thing at the same time." Another
teacher at the school saki, "everything is
spelled out" and mastery learning "takes
away all your innovative ideas." These
perceptions are not well founded, and it is
a good bet that these teachers adopted
few mastery practices.

These and other reasons can lead
teachers to resist mastery and outcome-
based inservice activities. Resistance can
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take many forms, from disgruntlement
during training sessions ("It won't work
with my kids") to noncompliance ("You
do what you want behind closed doors").
A common strategy for teachers is to not
pay too much heed to the inservice ac-
tivities, based on their assumption that
the program will likely follow past
scenarios of "here today, gone tomorrow."
One teacher, for example, told us, "It's
this program's turn now but it will fade
away soon and another will come."

Not only are the time commitments

demanding, but the philosophy of

mastery learning challenges

prevailing teacher beliefs about students.

In the face of resistance, it is tempting
to make mastery learning and outcome-
based education more palatable to teach-
ers. This can be done in a variety of
ways. One way is to water down the full
implications of mastery learning ("It's
only a philosophy"). Another way is to tell
teachers that they are already doing mas-
tery learning and that only minor modifi-
cations in their teaching are needed ("It's
just good teaching," or "Most teachers are
doing it already"). Still a third way is to
suggest that an initial outlay of effort is
all that is needed ("You just do it once
and it becomes part of you"). Trainers, in
an effort to present mastery learning in
an acceptable form, sometimes do so at
the case of diluting the mastery and
outcome-based concepts and thereby
decreasing the fidelity of program
implementation.

Teacher Domestication, Even under
favorable conditions, where adequate pre-
conditions for change are present and
there is lit le teacher resistance, im-
plementation fidelity can still he jeopar-
dized by teacher modifications to a pro-
gram. Teachers often alter a program to
fit more closely the constraints of class-
room instruction. In so doing, the original
intent of the program can he diluted or
lost altogether. This is what is meant by
teacher domestication.

There are numerous ways in which
domestication can occur. Teachers may

132



122

'1111111111!

selectively focus, for example, on one
component of mastery learning practice
to the exclusion of others. Thus, some
teachers emphasize the teaching to objec-
tives component of mastery learning
rather than the feedback/correction com-
ponent because, we suspect, it is easier to
implement objectives-based instruction
than to implement correction/feedback
instruction.

Threats to Program
Maintenance

Three threats to program maintenance
are (1) staff mobility, (2) press toward
routinization, and (3) new curriculum or
testing programs.

It takes a considerable amount of time

to learn mastery practices

and even longer to become proficient.

Staff Mobility. Staff mobility refers to
the extent of teacher and administrator
turnover in a district or school. We have
found mobility to be an extremely formid-
able threat and one that has no direct
remedies. While working conditions in-
fluence the desirability of maintaining
employment in a particular school or dis-
trict, there are many factors outside the
control of the educational system that af-
fect work force stability.

Staff mobility is a critical threat to
program maintenance primarily because
much of mastery and outcome-based prac-
tice resides in specialized teacher knowl-
edge and skill. This knowledge and skill is
not typically part of a teacher's repertoire
unless the teacher has completed special-
ized training in mastery and outcome-
based techniques. Mobility would not
normally be a problem except that it takes
a considerable amount of time to learn
mastery practices and even longer to be-
come proficient. Consequently, when
skilled teachers leave a school or district,
part of the program leaves with them.

It is useful to think of a district or
school as possessing a "collective knowl-
edge," the collective knowledge being the
expertise of inuividual teachers and ad-
ministrators. Staff development efforts
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attempt to contribute to the collective
knowledge of a school or district. Staff
mobility can erode the collective knowl-
edge. In the case of mastery and outcome-
based practices, the consequences can be
severe. Other things being equal, the half-
life of a district or school program is a
direct function of the turnover rate of the
faculty. The collective knowledge
potentially threatened for the life o, e

program and staff development resources
must be allocated simply to maintain the
program at its original implementation
level.

Press Toward Routinization. Mastery
and outcome-based programs increase the
instructional burdens on teachers. At the
classroom level, these programs require
that instructional decisions be based on
the learning outcomes of students. This
means that teachers must first collect in-
formation about learning outcomes, and
second, that they use that information to
provide immediate instruction appropri-
ate to the learning needs of students. This
fundamental requirement of outcome-
based education greatly increases the in-
structional and managerial burden on
teachers in an environment where a strong
press to routinize classroom activity al-
ready exists. This press toward routiniza-
tion will exist throughout the life of the
program and represents a major ongoing
threat to mastery and outcome-based
programs.

New Curricular or Testing Programs.
New curricular or testing programs pose a
potential threat to mastery and outcome-
based programs. Curricular materials in
mastery and outcome-based programs are
based on and organized around learning
outcomes. Such outcomes are specified
prior to instruction, and criterion-
referenced and mastery tests are adminis-
tered to indicate the extent to which stu-
dents have reached these outcomes.
Teaches use this information to organize
students for instruction matched to theii
current level of learning and to provide
corrective instruction to students not yet
demonstrating mastery. Thus, any large-
scale change in either the curriculum or
the tests threatens the existing program.
Revisions in curriculum and assessment
can occur, but provision must be built
into the system for maintaining cc, igru-
ence between the curriculum and testing
programs.



eneral Designs for an
LT Implementation Plan

How can these obstacles and threats to
implementation fidelity and use be over-
come? How can educators increase their
chances for better congruence between
the theory of mastery learning and
outcome-based education and the actual
practice of instructional programs based
on these ideas? We suggest two funda-
mental activities. First, devote consider-
able effort to establishing a mastery-
oriented belief system. Second, develop a
comprehensive, building-level plan for
program implementation and support.
Each of these activities are discussed
below.

Mastery-Oriented
Belief Systems

We have been most impressed with the
positive and self-reinforcing effect of a
mastery-oriented belief system on
teachers and students alike. Believing
that all students can learn contributes in
many positive ways to how teachers ap-
proach teaching. Most importantly,
teachers hold high expectations for suc-
cess. Students come to expect success as
the outcome of instruction and some even
begin to insist upon it.

The importance of the belief system
cannot be underestimated. Apart from its
affective consequences for teachers and
students, a mastery belief system can help
establish and sustain the motivation for
change, can help reform efforts stay on
track by providing an overarching goal to
guide actions, and can help remind
teachers what fully implemented mastery
or outcome-based practices look like. By
playing such a role, the belief system can
maintain fidelity of implementation.

Belief systems are best established in
schools and districts that foster teacher
cooperation and collegiality. The pro-
grams that we saw experiencing success
were programs where teacher cooperation
occurred, either because the program re-
quired it or because the teachers learned
that it made their teaching easier.
Teacher cooperation also contributed to
instructional flexibility, since teachers

could work out procedures by which stu-
dents, based on their instructional need,
might be shared among teachers.

Establishing a belief system is not an
easy task. Belief systems and collegiality
cannot be mandated; they need to be
created and fostered through a variety of
activities supported and rewarded by dis-
trict administration. Dissemination of
knowledge, leadership teams, staff devel-
opment activities, recognition of ac-
complishments, and teaming arrange-
ments can all contribute. The bottom line,
however, is commitment.

Building-Level Plans
The full implementation of mastery

and outcome-based programs becomes a
complex, long-term process involving
local school boards, district administra-
tion, principals and teachers in an exam-
ination and redesign of the instructional
system and the district policies that sup-
port that instructional system. Certain
changes in school and district policies can
help insulate the program from threats to
program maintenance. We have organized
these school and district policies into a
five-component model of district-
supported mastery and outcome-based
education. This model uses many of the
same components of mastery learning and
outcome-based education identified in
Chapter One but organizes them in a
manner consistent with existing practice.

The model of district-supported mas-
tery and outcome-based education is pre-
sented in Figure 1. The five components
are instructional organization, aligned
curriculum, instructional delivery, infor-
mation management, and administration.
Each component has district- and
building-level factors. Each of the five
components are briefly discussed below,
with primary emphasis given to the
building-level factors.

Instructional Organization. This
casebook has described four ways in
which students are organized for instruc-
tion in a program or a school. What mod-
el of instructional organization a district
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or school chooses to implement has direct
implications for how students will be
placed and advanced in the program.

Coordination between the district of-
fice and the building staff is a critical fac-
tor in how smoothly that instructional
system is managed. Obviously one would
always strive for good coordination, irre-
spective of whether it was done within an
outcome-based framework. I lowever,
there is added significance in a outcome-
based district, when conceivably, schools
could be using up to four different models
of instructional organization, each with
its own support requirements from the
central office. Consequently, coordination
becomes even more important with differ-
ent building plans.

Aligned Curriculum. In an aligned cur-
riculum, where what is tested is what is
taught, there is close coordination be-
tween the testing program of the district
and the curriculum of the school. This
does not mean, however, that tests should
determine the curriculum taught or that
the curriculum should only cover topics
tested. Teachers and curriculum experts
should determine the curriculum, and
tests should be developed or selected that
match that curriculum.

Figure 1 identifies two levels of speci-
ficity for defining learning outcomes. At a
general level, an aligned curriculum starts
with exit outcomes, the learning out-
comes a district (or state) desires for all
its students. Exit outcomes express the
broad educational goals toward which the
schools can design their course of study
outcomes. Exit outcomes can be orga-
nized to correspond to the district's
school organizationsfor example,
elementary, middle, and secondary.

Course of study outcomes are the
learning outcomes for a particular subject.
Each subjectmathematics, reading,
language arts, science, or social studies,
for examplehas its own set of out-
comes. Collectively, these outcomes are
written such that their attainment provide
the basis for students to obtain the
broader exit outcomes. Course of study
outcomes are written at a level between
instructional objectives, useful for daily
lesson design but too numerous for pro,
gram organization, and exit :iutcomes,
typically too broad for adequate descrip-
tion. Guiding the establishment of course
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of study outcomes are rationale state-
ments, descriptions of purpose and justifi-
cation of the outcomes in the curriculum.

Because the course of study outcomes
cannot be taught at the same time, they
need to be organized into manageable
blocks of currici!lum. The learning unit,
two to four weeks worth of instruction
covering one or course of study out-
comes, is a useful division of curriculum.
It is not so small as to fragmentize the
curriculum nor so large as to interfere
with mastery testing and correction/
feedback procedures.

Instructional Delivery. Once students
are organized for instruction over some
Fegment of curriculum, they need to be
taught. Instructional delivery refers to ac-
tual teaching techniques and how the cur-
riculum is presented to students. Two
fundamental aspects of teaching involve
specific teaching skills and within-class
grouping arrangements.

New staff development efforts need

to supplement and reinforce

existing practice, not replace it.

There has never been a shortage of new
staff development programs fur classroom
teaching and grouping techniques. Each
year brings a new batch of programs for
teacher: and administrators, promoters
using the latest jargon to explain why it is
better or more comprehensive than its
predecessors. Many of these programs
offer useful information to teachers and
administrators, and should be part of a
comprehensive plan for school improve-
ment. What is necessary, howeve, is to
build upon the knowledge that has been
gained from past staff development ef-
forts. New staff development efforts need
to supplement and reinforce existing
practice, not replace it. A comprehensive
plan acts as a framework to slot new work
into the existing framework. Without it, it
is certainly understandable why many
teachers adopt the standard "here today,
gone tomorrow" attitude that particularly
underlies their resistance to new programs.

Information Management. Inform7i-
tion management is exactly what the
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name impliesmanaging the information
generated by the mastery or outcome-
based program. The amount of informa-
tion management required depends on the
instructional organization model and the
size of the program and the number of
such programs in a district. For programs
generating sizable amounts of informa-
tion, computer-managed assistance is
usually required. Storage of resource in-
formation (e.g., course of study out-
comes), item banks for mastery and
criterion-referenced tests, computer-
generated tests for specific. outcomes, and
report production are pot :ntial areas in
need of management.

Administration. A building-level plan
for mastery and outcome-based program
implementation requires administrative
support, both at the building level as well
as the district level. Figure 1 outlines a
number of policy areas which will require
attention. However, some of these areas
do not require immediate attention. In
fact, it is likely a mistake to attempt too
many changes at once. The specific pat-
tern of administrative support will
depend on the particular instruction
organization model chosen from imple-
mentation. The prudent administrator

will plan policy change so that it un-
folds over time and matches the required
mechanics of the instructional model
implemented.

onclusion

The four models of instructional or-
ganization outlined in this casebook are
difficult programs to implement. The
practices of the ten schools described in
the case studies are indeed commendable.
Yet we do not offer these ten case studies
as "exemplary schools" deserving emula-
tion. Rather they describe educators who
have attempted to go beyond current cur-
ricular, instructional, or organizational
arrangements found in the majority of
schools today. They have accepted the
challenge of translating a difficult set of
ideas into actual practice. And while they
may not have always been completely
successful, their experiences have
provided us with ideas about how to begin
moving closer to the ideal of successful
learning for all students.
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Appendix A:
Case Study Methodology

Background to the
Case Studies

The ten case studies were written over a period of roughly
six months. The organization of the case studies was the
product of many hours of discussion dui ing the previous year
with various project members. Moreover, the substance of
each case study reflects thinking that occurred as a result of
work on all ten case studies as a group.

Because the ten case studies in this casebook come from
different projects, the site selection procedures and case study
methodology vary somewhat from site to site. A brief history
of the three projects will help organize the description of site
selection procedures and methodology used to produce these
case studies.

The Computer Math Project

The first project was a year long case study of a student-
paced, mastery learning mathematics program developed by
Mark Myrehn, an eighth grade mathematics teacher at
George Dilworth Junior High School in Sparks, Nevada. This
project was part of the work conducted under the Secondary
Science and Mathematics Improvement Program at Far West
Laboratory during 1984 and 1985. The purpose of the study
was to examine differences in the amount of work completed
in student-paced and teacher-paced classroom environments.
Martha Harrington visited the school every few weeks, col-
lecting daily assignment and work data and interviewing the
principal and the two mathematics teachers involved. Over 20
rite visits were made during the school year.

The Excellence Project

The second project, Excellence in Instructional Delivery
Systems, was funded by a one-year grant to Dr. Robert Bums
and Dr. Brian Rowan from the U.S. Secretary of Education's
Discretionary Grant Program. This project, which extended
longer than the original 1985 duration due to funding
changes, completed two activities; (1) a national phone survey
of OBE programs and (2) site visits to five of the ten case

study sites in this casebook; Johnson Elementary, Barcelona
School, Cooper Mountain Elementary, Conrad Ball Junior
High, and Explorer Elementary.

The national survey that identified these five sites used a
snowball sampling technique. The procedure involved asking
a group of informants knowledgeable about OBE to nominate
schools with OBE programs and other individuals knowlede-
able about OBE. This procedure is useful in studies that
examine relatively rare events and leads to a process of chain
referral that allows one to sample widely throughout the
country.

Over 130 people in 34 states were interviewed by tele-
phone during March and April, 1985. These individuals iden-
tified 89 schools; we screened this list to 29. Structured
phone interviews were conducted with the principals of 25 of
the 29 schools during May and June, 1985. The average inter-
view length was 45 minutes. All interviews were tape re-
corded and transcribed (see Jones, Rowan, and Bums, 1986,
for the results of this survey).

The five sites of the Excellence Project selected for visita-
tion represented different organizational arrangements for the
delivery of instruction. Data were collected according to pro
cedures outlined in the next section and initial site reports
were written. These initial site reports, considered the raw
data of the project and typically between 30 and 50 pages in
length, included relatively detailed documentation. The ini-
tial site reports provided the basis for the final case studies.

Penny Jones carried out the phone survey work and was
site visitor for Explorer Elementary. Brenda LeTendre (Con-
rad Ball), Larry Robertson (Cooper Mountain), and Bob Polk-
inghor n (Bare' ona) were site visitors and also wrote the ini-
tial draft of one of the case studies. Until April 1986, Dr.
Brian Rowan was involved in all phases of the work including
conceptualizing the project and methodology, reviewing ini-
tial drafts of the case studies, and completing the analysis of
the phone survey of outcome-based education programs.

The Support Project

The third project, Support for Outcome-Based Education,
was funded by the Department of Education's Office for
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Educational Research and Improvement under contract to Far
West Laboratory. One of the activities of the project for 1986,
under the direction of Dr. Niko la Filby and Dr. Robert Bums,
was the writing of four additional cases studiesMariner
High School, Johnson City Central Schools, Red Bank Public
Schools, and North Sanpete School Districtand the revi-
sion of a fifth case studyGeorge Dilworth Junior Higha
product of the first computer math project.

The first three of these sites were identified from the
phone survey of the Excellence Project (Mariner, Johnson
City, and Red Bank). The Mariner and Johnson City site visits
were carried out using the same methodology that was de-
scribed above for the five Excelience Project sites. An initial
case study draft of Mariner was prepared by Penny Jones. Bob
Polkinghom completed initial phone interview work with
Johnson City. Bob Polkinghom also made a second site visit
to one of the Excellence schools (Cooper Mountain) to obtain
additional information for the writing of the final case study.
For the third site, Dr. David Squires, Supervisor of Cur-
riculum and Staff Development at Red Bank Public Schools,
under contract to Far West Laboratory, wrote the initial draft
of the Red Bank case study and worked closely with Dr.
Robert Burns on several successive versions of the case study.

The remaining two sites were identified through project
activities other than the phone survey. The fourth site, North
Sanpete School District, was visited for only a single day in
April 1986, although visits to similar programs at two other
sites were made. The final case study, that of Dilworth Junior
High, was revised extensively from work completed during
the first computer math project.

Case Study Methods
Data collection and report writing involved three steps: (1)

principal phone interviews prior to the site visit, (2) a site
visit where answers to a set of questions were obtained using
the methods of principal tours, cruises, teacher and student
interviews, and classroom observation, and (3) the writing of
an initial site visit report. Descriptions of each of these steps,
abbreviated from the manual used to train site visitors, are
presented below.

PreSite Visit Phone Interviews

Data collection began by conducting a series of phone
interviews with the principal prior to the site visit. The inter-
views helped us be proactive, informed visitors who knew
a great deal beforehand about the type of programs being
visited.

The purpose of the first phone conversation was to estab-
lish rapport and a good working relationship with the princi-
pal, and to describe the kinds of activitieswe wanted to
observe during our site visit. The second phone contact con-
firmed with the principal the logistics of the site visit. We
also conducted a program description interview, which
extended our understanding of the site and program charac-
teristics (see Appendix B). The purpose of the third phone

conversation was to verify final arrangements of the site visit
and to interview the principal about the history of the pro-
gram (see Appendix B).

Site Visit Procedures

The primary task of site visitors was to obtain answers to a
set of questions covering the school and the instructional
program. These questions are outlined in Appendix B. We
also used a set of specific methods to collect information on
these questions. The exact order of activities to follow was
left to each researcher's judgment and discretion. The four
methods were school tour, school cruises, structured inter-
views with teachers and students, and classroom observa-
tions. These methods were influenced by, and in some cases,
borrowed from the work of the Instructional Management
Program at the Far West Laboratory for Educational Re-
search and Development (see Dwyer, Lee, Bamett, Filby, and
Rowan, 1985). The methods are described below.

School Tour. During the first day at the school, we
arranged an initial meeting with the principal to discuss and
schedule activities, identify a work space, and to request
several documents including a staff roster of all personnel at
the school (including grade level for teachers), a map of the
school, and a time schedule of the school day. We also
arranged a school tour. The tour, conducted by the principal
or a key informer designated by the principal, acquainted us
with the environment in which the instructional program was
embedded. Visiting the classrooms, lunchrooms, libraries,
and play yards and observing what went on in different parts
of the school provided us with a broader context for
describing and analyzing the particular program or programs
of interest.

School Cruises. Our understanding of the school context
was expanded further by periodically walking the school
grounds on our own. These school cruises, conducted with
permission of the principal, encompassed the entire school.
We visited classrooms, the front office before school started,
teacher lounges, and observed recess or breaks between
classes during these cruises. Field notes from the cruise activ-
ity usually noted specific comments and topics of conversa-
tion, lesson formats in classrooms, interesting activities, and
the nature of interactions between students, teachers, and
between the teachers and students.

Interviews. There were two structured interviews, one for
students and one for teachers (see Appendix B). Other staff
members might also be interviewed. All these interviews
were tape-recorded, with permission from the interviewee.

Classroom Observations. Classroom observation of les-
sons was a critical part of our site visits. In order to have
some basis for describing typical teacher and student experi-
ences over time, our aim was to watch complete lessons of
the same teacher for three consecutive days.

We were most interested in anything related to mastery
learning and the grouping management strategy. Particular
attention was paid to distinguishing between the lesson
grouping arrangement a teacher might use for a given lesson
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and the program grouping arrangement dictated directly by
the grouping management strategy of the program. We also
noted when and how staff members used any mastery learning
words (e.g., correctives, formative evaluation, learning units,
mastery testing, mastery criterion. Below are examples of
specific activities we looked for:

Orienting: Does the teacher orient students to what is
going to be learned during the lesson? Does the teacher
relate the new work of the lesson to previous work? Does
the teacher make an explicit statement of the lesson
purpose?

Assignments: What assignments are the students working
on (get a copy of any handouts from the teacher after the
lesson? What textbook are the students working from? Are
all students working on the same assignment or different
assignments?

Procedural and management concerns: Are there logistic
issues that result from any unusual movement of students
(e.g., long transitions between lesson activities, down time
while students leave or arrive from other places, classroom
management problems with students?

Task orientation: What is the task orientation in the
classroom? Are students getting down to work? Are there
problems because students do not know what to do? Do
teachers control the learning of the students or is there
some sense of student responsibility for learning? Are stu-
dents held accountable for their work?

Diagnosis/feedback/correction: Does the teacher use spe-
cific diagnosis or feedback/correction activities? Is there
evidence that the daily work of students is checked and
monitored on a relatively careful basis?

Mastery testing/grading: Is there any mastery testing oc-
curring? Are students given any nontraditonal forms of
grades?

Special grouping for nonmasters: Is there evidence of
special groups within the classroom based on their
nonmastery of earlier work? Are there special activities for
nonmasters? Are students acting as tutors for other
students?
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Appendix B:
Instruments

Program Description Interview
First Part of Interview

Begin by describing briefly the major dimensions of the
program as you understand them. Ask the principal to con-
firm your description or make corrections when necessary.
Think in terms of the major dimensions that have been iden-
tified: (1) general program characteristics, (2) philosophy, (3)
curriculum, (4) instruction, (5) assessment, (6) grouping man-
agement, and (7) information management. Be sure to find
out basic descriptive information (can be approximate now):

Number of teachers in program by grade level

Number of students in program by grade level

Number of support staff necessary to run program

Second Part of Interview

The key dimension to focus on after confirming your gen-
eral uncle, standing of the program is grouping manage-
ment. Crowing management refers to how studentsare or-
ganized for instruction in the program. There are three gen-
eral forms of grouping: whole-class, flexible grouping, and
continuous progress. This dimension is probably the most
difficult to explain succinctly, so it is important to probe the
principal if necessary.

1. How are students assigned to class at the beginning of
the school year? How are students organized for instruc-
tion in the program?

2. Is the grouping arrangement the same at each grade
level?

3. Is instruction teacher-paced or student-paced?

4. Who coordinates the program? What does the coor-
dinator do? Who keeps track of where each student is in
the curriculum?

5. Do students stay in their classrooms or do they move to
other classrooms, laboratory, testing center, etc.?

6. Is there grouping of students across grade level?

7. What is the grade level promotion policy?

8. How is grade level to grade level articulation done? How
is information shared from one grade level to the next
(about the curriculum and about students)?

9. What happens to students who do not pass the formative
tests?

10. Are special education students includal in the program?
Are special arrangements made for these students?

Program History Interview
Introduction

1. How long has the program been in operation? What was
the first year? Who have been the key persons in the
program since conception?

Phases of Program History:

SAY "We want to find out about the various phases of the
program history. We have found it useful to consider three
phases: planning, implementation. and maintenance. So, we
would like 'I talk about each of these phases. Let's start with
the planning phase."

a) Planning Phase:

2. Why was the program originally started? What did you
want to accomplish?

3. What were the initial goals of the program?

4. What decisions had to he made first? What conflicts had
to be resolved? How were they resolved?
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5. What advice about planning a program would you give
someone just starting to think about a program like
yours?

b) Implementation Phase:

6. What kinds of administrative support was required to
implement the program?

i. school board
ii. district superintendent
iii. district curriculum specialists
iv. principals

7. Were parents involved? If so, how?

8. We want to find out about other types of support re-
quired to implement your program. What about:

financial support
ii. staffing support
iii. consulting support
iv. materials and equipment support
v. inservice training support

(For whom? By whom? When?
What? How frequently? How long?)

NOTE: For each type, find out what was needed and how it
was obtained. Inservice training support requires additional
elaboration.

9. What were the major problems of implementation? How
were they solved?

10. What was the most important type of support for getting
the program started?

11. What advice would you give someone implementing a
program like yours?

c) Program Maintenance:

12. Has the program been altered from the originally
envisioned program? If so, how? Why?

13. What resources are required for the ongoing operation of
the program? How are these obtained?

14. How is the program monitored (e.g., test scores, teacher
satisfaction)? What is the purpose of the monitoring?

15. What advice would you give about program
maintenance?

General Impressions

16. What are the strengths of the program? What are the
weaknesses of the program?

A 4
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17. What unintended consequences of the program have you
noticed?

18. If you had to implement the program again, would you
proceed in the same way? Why or why not?

Site Visit Topics and Questions
General School

1. What does the neighborhood of the school look like?
(Drive around the neighborhood for a few minutes.)

2. What does the school look like? What is the overall condi-
tion of the building and the growl:lc:7

3. Has there been any significant changes in the school in the
past five years (e.g., additional teachers, change in demog-
raphics, major increase or decline in enrollment)?

4. What other instructional programs are there at the school
(e.g., special education, accelerated programs)?

5. How are students grouped for instruction (age graded,
cross-age graded)? How are students assigned to classes at
the beginning of the school year (ability grouped,
heterogeneous)?

6. What kind of teacher and principal evaluation system is in
place? Are there legal or administrative constraints (e.g.,
state requirements, collective bargaining regulations and
laws, district contractual obligations)? What is the pur-
pose of the evaluation (e.g., improvement, promotion, ter-
mination)? What type of evaluation is used? How frequent
is the evaluation? What is evaluated?

General Program

1. What additional costs does the program incur beyond
normal operating costs? Have there been any trade-offs in
budget amounts so that this program can continue to exist?

2. What additional materials, equipment, and personnel are
required by the program?

3. What special committees we. . are required for plan-
ning the overall program each year?

4. What are the majo. role changes for principals, teachers,
and specialists at the school as a result of this program?
Are there any job descriptions available for principals,
teachers, specialists?

5. How is coordination of the program obtained? Who is the
primary coordinator:* How difficult is coordination? What
are the major problems in coordination?
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6. How important is the principal as a leader in program
development and maintenance? How much commitment is
required by the school staff?

7. Are there any students excluded from the program? If so,
why? What is provided instead?

8. What happens during the first two weeks of the school
year?

9. How do students know what to do each day?

Philosophy

1. Are there written district, school, or program philosophy
statements? (Get copies.)

2. What persons or theories are the primary sources of the
belief system that underlies the program? What outside
experts have spent the most time or have been the most
influential at the school?

Curriculum

1. What objectives are available by grade level? What kind of
objectives are they (minimum competency, target/grade
level, enrichment)? Are the objectives just basic skills or
do they include higher level objectives as well?

2. Are mastery learning or OBE objectives different from
other objectives? Is there anything special or different
about the program objectives? Are there objectives for the
other instructional programs (e.g., science, social studies)?

3. How are the objectives organized? Are there units or mod-
ules of instruction? Are the objectives in a linear sequence
or can branching occur? If branching occurs, how?

4. How were the objectives derived? Are they thesame or
different from district objectives? How do they match up
with district objectives?

5. What textbook series are used? What are the other pri-
mary sources of the curriculum?

Instruction

1. Is there a clear model of instruction for all program
teachers to follow or can they teach any way they want?
What the model? How do most teachers teach?

2. Two major features of mastery learning are learning units
and formal procedures for providing "feedback and correc-
tion" to students not mastering the material in the learn-
ing unit. Describe these two components, if they exist. Is
there a formal teach-test-reteach sequence? How much

emphasis is placed on correction and feedkick? What type
of correction and feedback activities exist?

3. How do you know when a student has maste' ed a skill or
unit of instruction? What happen: to the student who does
not master the skill or unit? What are the other students
doing while the nonmasters are correcting their learning?

4. Who paces instruction, the teacher or the student? What
happens to the students who are capable of moving very
fast through the curriculum?

5. How is student progress monitored? How is informa-
tion on the location of the student in the curriculum
maintained?

6. What are the teacher's instructional roles? Is there more
emphasis placed on teaching than record keeping?

7. How are decisions made about daily instruction? For
example, who decides how much time will be devoted to
the teaching of a particular unit? How are resources allo-
cated to the teaching of a particular unit? How are deci-
sions made as to what materials, activities, and teaching
techniques will be used to teach a particular unit? When
does the planning occur? Who does the planning? How
often does it occur during the school year?

8. What cumulative record information, if any, is used in the
planning of the units and grouping of the students?

9. How are student absences handled? How are students han-
dled who move in at midyear?

Student Assessment

1. Does pretesting occur in the program? If so, how are the
test scores used (e.g., diagnosis, placement)? What kind of
test is used (e.g., diagnostic or placement test)? Where did
the test come from? How frequently are the tests used?

2. Does formative testing occur in the program? If so, how
are the test scores used (e.g., nongraded feedback)? What
kind of test is used (e.g., criterion-referenced test)? Where
did the test come from? How frequently are the tests used?

3. Does summative testing occur? If so, how are the test
scores used (e.g., grading)? What kind of test is used
(e.g., norm-referenced test)? Where did the test come
from? How frequently are the tests used?

4. How is mastery defined? What test evidence will be ac-
cepted that mastery has occurred for the learning unit? For
the semester or course? For the school year?

5. How well are the objectives, instructional materials, and
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assessment instruments aligned? Are objectives linked
directly to assessment instruments? Describe breadth of
linkage.

Grouping Management

1. How are students organized for instruction in the pro-
gram? Describe the formal procedures for how grouping
occurs. For example, how are skill groups formed and how
are students advised? Who does the coordination?

2. Does cross-grade grouping of students occur? If yes, de-
scribe how this occurs? Are special provisions made for
higher-grade students being placed with lowergrade
students?

3. Is a student's progress in the program restricted by grade
level? Can a student progress beyond grade level in a given
year? If yes, how far ahead can the student get? What
about other subjects?

4. Is grade promotion tied to some type of criterion? If yes,
what is the criterion? What provision is made for students
not meeting criterion? Do they repeat the same grade?
What percentage of students are not promoted at each
grade level?

Information Management

1. What kind of report card is used? Get a report card for
necessary grade levels.

2. What kind of student record-keeping system is used? How
often are the records updated? What information is re-
corded? Who keeps the information? What is the informa-
tion used for? Is the system centralized? Is it linked for-
mally to the objectives of the program?

3. What information about the student is carried from one
year to the next? What grade level articulation occurs? Do
teachers talk to each other across grade level? Are formal
mechanisms in place? How are skills and deficit., of a
particular student communicated to next year's teacher?

Typical Experiences

1. STUDENT: Can you describe the typical experience of a
"generalized" student in the program? Use the necessary
unit of analysisday, week, learning unitfor your par-
ticular program. The appropriate unit is the one that con-
tains all the program features and which simply gets
repeated in the next unit. If I was a student, what would I
be doing the first day of the unit? As the unit progresses?
At the end of the unit? How is the learning pace of the
student taking into account?

a. If I am a student and the formative test shows that I do

not understand the material, then what happens?

b. If I am a student and I am having trouble with a particu-
lar exercise, what do I do to get help?

c. If I am a student who has trouble with pencil and paper
tests, how do I do my formative evaluations?

d. How much homework do I do?

e. What happens to the students who finish early?

f. What happens to the student who does not meet criter-
ion on the summative test?

g. How are grades assigned?

2. TEACHER: Can you describe the typical experience of a
"generalized" teacher in the program? What specific roles
are required? Are there any additional skills required of
teachers to perform adequately in the program?

3. PRINCIPAL: How involved is the principal in the pro-
gram? Is the principal required to do any additional work
because of the program? Are there any additional skills
required of the principal for the program?

Inservice Program

1. Is there inservice available at the school or district specific
to the prcgram itself? If yes, describe the inservice
program. What is the content? Who participates? Who
does the training? When does it occur? Where does it
occur? Who gets to participate? Are the teachers
compensated?

Program History

1. Do you know the key actors in the history of the program?
Can you write a relatively complete description of program
implementation and maintenance?

2. Do you know what the main problem areas were in the
program? Do you know how the problems were resolved?

3. What advice about program implementation and opera-
tion is available? Could you write down four or five major
tips for implementing and operating this kind of program?

4. Is there a prior history of significant change projects in
this district or school? Are there district or school level
incentives for innovative behavior on the part of the prin-
cipal or teachers?

5. Has there been any significant faculty turnover, factions,
or tensions?
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Student and Teacher Interviews
Student Interview

Ask all students the following four questions:

1. Why are you doing this assignment?

2. What are you supposed to be learning by doing this
assignment?

3. What will you do with the assignment when you finish?

4. What happens then?

Other questions to ask as you see fit:

5. How do you know if your work is correct?

6. What do you do if you need help?

7. Is the work in this class easy, hard, or just right?

8. Does all your work count in this class?

9. Do you have to wait for other students before moving to
the next topic?

10. Does the program move too fast or too slow for you, or
does it move just about right?

11. Do you like math? Reading? Language arts? Why or why
not?

Teacher Interview

1. What is your personal philosophy about teaching? What
do you want the students to retain most from having been
taught by you?

2. What special skills are needed to teach in this program?
How are these skills acquired?

3, How much autonomy do you have in choosing the teach-
ing materials and strategies in this program?

4. Tell me a little about the inservice program in the school.
Topics? Who decides the topics? How frequently? When
does it occur? Are teachers compensated?

5. What are the most rewarding aspects of working in this
program? What are the least attractive aspects about
working in this program?

6. Do you plan the program with the other teachers in this
school very much?

7. Who makes the decisions about curriculum and instruc-
tion? Who makes the decisions about the program pol-
icy? What role did you play?

8. What is different about teaching in this program (com-
pared with teaching in a regular program)? Is it easier or
harder? Why?

9. How much extra work is involved with teaching in this
program? What kind of extra work?

10. What are the strengths of the program?

11. What in the program needs improvement?

12. If you left this school for another district, would you want
this program to go with you? Why or why not?

13. If you were to give advice to someone who was con-
templating going to teach in a school with a similar
program, what advice would you give?

Site Visit Report Outline
I. Introduction: Development of the Theme (1 3 pages)

II, rrogram Setting (4-7 pages)

A. Brief description of community and school neigh-
borhood (1-2 paragraphs)

B. Description of district context and physical plant of
school (3-6 pages, also include Table 1 of descrip-
tive data)

C. Brief description of the program (grade level, sub-
ject matter, structural features) (1 2 paragraphs)

III. Description of Program History (8-12 pages)

A. Initial motivation for program (1-2 pages)
B. Initial conditions (2 3 pages)
C. Program planning (2 3 pages)
D. Program implementation (3-4 pages)

IV. Structural Features of the Program (9 15 pages)

147

A. Description of Program Features (6-10 pages)

1. Philosophy
2. Objectives
3. Instructional Practices
4. Assessment Procedures
5. Grouping Management
6. Information Management



B. General Program (3-5 pages)

1. Staff ing
2. Cost
3. Materials/Equipment
4. Role Changes
5. Coordination/Commitment
6. Inservice Requirements

V. Program Considerations (8-12 pages)

A. Implementation Strategy (2 pages)
B. Operation and Maintenance (2 pages)
C. Role Requirements (2 pages)
D. Outcomes (Test Data) (2-4 pages)
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