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Philosophy of Effective School Practices

1. Teachers are responsible for student learning.

9. The curriculum is a critical variable for instructional effectiveness.

3. Effective teaching practices are identified by instructional research

that compares the results of a new practice with the results of a

viable alternative.

4. Experiments should not be conducted using an entire generation of

Americans. The initial experimentation with a new practice should

be small in scale and carefully controlled so that negative outcomes

are minimized.

5. A powerful technology for teaching exists that is not being utilized

in most American schools.
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From the Field: Letters

Dear Reader,

An earlier issue (OBE and World Class Standards, Vol. 13, No. 3) was generally critical of top-down reform for its one-size-
fits-all mentality. In this issue we feature reference materials and guides that we hope will help schools establish reliable bottom-
up reform, particularly in the selection of the teaching methods and tools (textbooks, technology, media, software, and so on).

The first article by Russell Worrall and Doug Carnine describes in some depth the problem that we hope the rest of the issue

~will help solve: the irrationality of educational decision-making.” Here the irrationality of education is contrasted with the
rational decision-making processes in medicine and engineering. After reading this article, your confidence in decisions made
by the educational bureaucracy should be thoroughly shaken. ' ’

Individual school communities that wish to use a more rational process will need to build that process themselves at the local
level. The Handbook for Site Councils provides a rond map for doing'so. Your school may currently have a site council, or school
improvement team of some sort, that either makes decisions of little import or makes important decisions without adequate
information. This Handbook is a guide for changing that. S . R

The brief overview of the Mattawan, Michigan school system decision-making process provides a working model for
monitoring the implementation of the site council’s decisions in a cooperative relationship between the school personnel and
the school board / community. - .

The key to school improvement is selecting interventions that are likely to improve learning. This selection process requires
that site councils obtain reliable information about what works, that is, site councils should select praven practices and tools.
Reliable information is usually available in the form of research studies. Because research is ofien misused and abused, we have
included a short guide for reading the kind of research that is most relevant for selecting teaching methods and tools, Such
research reports the effects of the use of new tools on student learning. ‘ . . _

As an example of the type of research that evaluates the ¢ffects of using various teaching procedures and tools and is, therefore,

. highly relevant to school decision-makers, we include a research report by Sara Tarver and Jane Jung. Readers may practice
their research reading skills in reading this research report that compares the effects of two mathematics curricula on student
learning. '

Bonnie Grossen, Editor

To the editor:

Two years ago, the school district in my community implemented a whole-language reading program.
Teachers were forced to use only a literature-based approach which had almost no phonics. There was no
grouping of children to account for difference in needs. We are a district where disadvantaged children

" represent the majority. The program was too difficult for most of these children. Results were quite
disastrous. Because children were having difficulty learning to read, the district attempted to “solve” its.
problem by classifying these children as handicapped. The present prevalence rate is very high (17%).
Even before implementation of the new reading program, however, disadvantaged children wereinap pro-
priately classified. Inaddition, at one school, 62% of exiting kindergarten children did not meet criterion
ona reading readiness test. The same reading readiness test was given to exiting grade 1 children whohad
received a year of reading instruction. Although the criterion was raised somewhat, 66% did not meet
criterion. ' . '

There is some interest and great need to return to a more phonics-based approach. lam very interested
in receiving information regarding your program. . '

From New York

Dear New York Reader:

Your district seems to be using irrational decision-making methods, as many school districts are. This
handbook may be helpful for you. Your problems started with the selection of an unproven tool for
teaching reading-whaole language. As you search foranew tool, I would suggest looking for evidence that
the new tool works well before you adopt it. Two schools might interest you-Wesley Elementary School
in Houston, Texas, and Kreole Elementary in Moss Point, Mississippi. Both schools' serve minority -
populations, but both schools achieve remarkable results in reading (Kreole recently made headline news
for scoring second highest in the state). [ would suggest visiting one of these schools, if you have the
oppeortunity.
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Lack of Professional Support and Contro

Undermines Education:

A Contrasting Perspective from i
Health and Engineering

Russell S. Worrall, O.D.
University of California, Berkeley
Doug Carnine, Ph.D,
University of Oregon

‘Confusion and conflict over academic and social

. goals for public education make it difficult for edu-

cators to move in concert toward any particular
goal. In this frustrating context, teachers are ex-
pected to take responsibility for a rapidly expanding
range of student performance levels to meet more
demanding world-class standards. The growing
diversity in America’s student population further
increases the complexity of the challenges educators
face: 1 out of 10 children has a disability; over 1 out
of 10 live in poverty; 1 out of 7 children over the age
of 5 grows up speaking a language other than En-
glish. :

However, a variety of dramatic educational suc-
cesses with America’s neediest students—Jamie
Escalante in California, Marva Collins in Illinois,
Thaddeus Lott in Texas—affirms the potency of
education as a profession (Watkins, 1988). More-
over, America’s advantaged students continue to
perform at relatively high levels. A 1988 study of
mathematics achievement of 13-year-olds (OECD,
1993) reported the highest performers to be from
Taiwan, Iowa, North Dakota, Korea, Minnesota, the
Soviet Union, Switzerland, Maine, New Hampshire,
and Hungary. In a 1994 international mathematics
competition for high-school students, the American
students not only won but also received a perfect
score, the only time this has happened in the 35-year
history of the competition. '

While these achievements of American students
are encouraging, many teachers face students who
experience serious learning problems. These teach-
ers are expected to develop or to “fix” their own
educational tools, such as textbooks and activity
guides, so they will better meet the needs of students

with learning problems. More recently, with the -

advent of decentralization, teachers are being asked

to completely redesign their schools and participate
in administering new programs, usually in their
“spare” time. This expectation isunreasonable given
professional training that teachers themselves rate
asrelatively ineffectual in comparison to the ratings
other professionals give their own training.

Teachersare being asked to completely
redesign their schools and participate
inadministering new programs, usually
in their “spare” time. Teachers are led
to believe that responding to these
demands demonstrates their creativity
and dedication. |

Teachers are led to believe that responding to.
these demands demonstrates their creativity and

dedication. Teachers are expected to be rugged
individuals, able to surmount all obstacles. Why is
it that no other profession places such a burden on
itsmembers? In health and engineering, profession-

als take on demanding responsibilities, but within a -

limited focus and only with extensive support and
control from inside the profession, from the govern-
ment, and from outside groups. In other profes-

sions, operating without such support and control

would not be seen as creativity and dedication but
malpractice. .

The purpose of this essay is to contrast the profes-
sional support and control for teachers with that for
other professionals and to illystrate the near impos-
sibility of widespread educational reform without
genuine professional support. Professional support
includes: '
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® construction and acceptance of a common,

accepted body of scientific knowledge about |

procedures and approaches that work, with
recommendations for how those procedures
and approaches can be implemented.

o pre-service education with a clear mission to
teach prospective teachers when and how to
select and implement validated procedures
and approaches.

¢ educational materials, whlch 1f used as di-
rected, have been demonstrated to be suc-

cessful in teaching the desired educatlonal

objectives.

¢ valid and reliable measurement tools that
inform teachers as well as parents and the
community about the achievement levels of
students.

* continuing on-the-job professional develop-
ment, including the ongoing services of a
consultant regarding validated educational
interventions with recommendations of what
and how they can be used to improve results,

Based on the presentanalysis,a primary
targetfor reform mustbe oneducational
leaders who have failed to build aviable
support system for teachers.

Only after the problems caused by insufficient
professional support are understood and acknowl-
edged can a fruitful discussion of remedies begin.
These remedies entail building a professional sup-
port and control system, one that teachers need and
deserve so they can better serve their students, par-
ticularly those who are in the greatest need of an
effective education. Based on the present analysis, a
primary target for reform must be on educational
leaders who have failed to build a viable support
system for teachers.

Rational Methods and the Art of Professional Prac-
tice

No professwn will ever be totally scientific; there
will always be craft and artistic components—"sci-

- ence in the service of the art of medicine.” However,
the key characteristic which has led to the problem-
solving success of professions such as engineering
and medicine is a reliance on rational methods. Ratio-
nal methods include a knowledge base derived
through the application of the scientific method and
through the compilation of seemingly effective craft
practices for problems that have not been scientifi-
cally investigated. The rational for the adoption of
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various practices and approaches is open to public
scrutiny and incorporates available scientific find-
ings and islogically organized. Over time, a knowl-

- edge base growing from an accumulation of re-

search data and scientific ewdence replaces dogma,

‘faith, and faddism.

The industrial revolution a.nd modern healthcare
practices began with the questioning of the tradi-

~ tional teachings of classic Greek, Roman, and Arabic

scholars. Rational methods, the scientific method in
particular, for determining what works were imple-
mented in numerous areas. In medicine, controlled
clinical trials were conducted in which.new meth-

. ods were compared to existing techniques, a pla-

cebo, and simply doing nothing. With systematic
observation and experimentation, new laws of mo-
tion and mechanics were developed providing engi-
neers with the tools necessary to create products
which have allowed man’s productivity to exceed‘
subsistence levels. :

Trust in a profession is built on the assumphon
that a doctor is using methods proven safe and effec-
tive to varying degrees and that an engineer has
chosen components for an aircraft that have been
demonstrated to be reliable in relation to cost. A
reliance on rational methods produces tools that
enhance the probability of success for a specific
problem. Replication of studies and generalization
of models make the resulting tools more reliable and
useful. A body of knowledge based on rational
methods is dynamic, changing in response to new
scientific data, creating tools that must hold up to
the critical scrutiny of research. The resulting body
of knowledge largely defines the internal, govern-'
mental, and external support and control that shape
a profession and, to alargeextent, set thebenchmark
for quality assurance (and thus status) for profes-
sions.

Internal Support and Control .

The internal forces'that have’ molded‘modem
healthcare and engineering are based on a reliance
on scientific methods and an individual depth and
breadth of knowledge sufficient to manage complex
problems. These are nurhired by university-based
training and research programs and professmnal
organizations. :

‘Because of the relative unimportance
of rational methods in education, -
professional support and control are
based primarily on consensus among
educational leaders.




Lack of Professional Support and Control *®  Continuéd

" In contrast, in education these controls and sup-
ports are underdeveloped, absent, or dogma driven,

suggesting a preprofessional status. Because of the -

relative unimportance of rational methods in educa-
tion, professional support and control are based pri-
marily onconsensus among educationalleaders. They
believe and feel strongly that certain practices or ap-
proaches.should be used by teachers. The basis for
consensus .is belief and strong feelings. Beliefs and
strong feelings also play arole inconsensus-forming in
other professions, but they dominate in education.

While consensus may be appropriate for setting
standards that deal with values, such as whatshould
be taught, what constitutes effective instructional
standards is a matter of research and demonstration,
not consensus among educational leaders. Without
the constraint of rational methods, consensus in
education more easily embraces educational fads,
dogma, and ineffective or poorly implemented ap-
proaches.

.While consensus may be appropriate
for setting standards that deal with
values, such as what should be taught,
what constitutes effectiveinstructional
‘'standards is a matter of research and
demonstration, not consensus among
‘educational leaders..

It is important to note that several prominent

educators argue that education should not be viewed -

as a profession (Rowan, 1994, p. 4): :
Some analysts take the position that teaching
. is a form of craft work, that is, a set of well-
established work practices grounded in the
- wisdom of accumulated practice rather thana
~ highly codified and advanced scientific knowl-

. edge base (Huberman, 1993; Pratte & Rury,
'1991). Others argue that in the abserice of a
well-developed science of teaching, teachers’
workisbestseen as a type of artisticendeavor

+ - thatrequiresintuition and inspiration for suc-
cessful performance (Eisner, 1978).

. However, the availability of objective data does
not necessarily preclude the application of “craft”
knowledgeorartisticendeavorin education. Teach-
ersdonotneed to fear that they willbecome automa-
tons simply because rational information is avail-
able to inform their teaching decisions.

Leaders of the educational research community
express doubt that research should or can meet the
needs of teachers and policy makers concerned with

B p g e g

school improvement. A 1993 article in Educational
Researcher summarized an electronic discussion fo-
rum on education priorities for the U.S. Office of
Educational Research and Improvement (OERI) that
ran over three weeks and produced dozens of con-
tributions from the 700 or so participants in the
forum. The opening remarks are revealing:

Gene Glass: Educational research is a debate,

an argument. . . . Some people expect educa-

tional research to be like a group of engineers

working on the fastest, cheapest, and safest

way of traveling to Chicago, when in fact it is

a bunch of people arguing about whether to

go to Chicago or St. Louis (p. 17). :

The closing comments suggest that fmdmgs from
educational research cannot be of muc'h import
(Glass, 1993):

David Berliner: ... What we do in schoolmust
necessarily . consht-ute a weak treatment (p.
21).

Other researchers believe that research for devel-
oping and evaluating instructional materials is un-
professional. Sharmnen (1987), an mtemahonally ’
renowned expert in reading, put it this way, “The
technical control of reading programs (the commer-
cial reading materials) deskills-teachers by supply-

“ingthe goals, means, and evaluation of their reading

instruction,” {(p. 321). This is analogous to claiming
that engineers who use proven analysis and con-
struction methods to design a truss for a bridge or

-doctors who use a clinically tested diagnostic and .

treatment regime are deskilled. In fact, most profes-
sionals rely on methods and tools that have well-
established goals, means, and evaluation methods.
Not using those methods and tools when appropri-
ate constitutes malpractice,

Provisions do not exist to determine
the safety -and efficiency of the
educational tools that are at the heart of
~our educational system.

Inadequate apphcatlon of sohd research on effec-
tive instructional tools and practices hamstrings
educational reform. Provisions donot existto deter-
mine the safety and efficiency of the educational
tools thatare at the heart of our educational system,
in spite of the fact that, according to the Education
Product Information Exchange, such tools are used
from 75 to '90% of the 30 billion hours in which
America’s 40 million studentsare inschool (Komoski,
1992). As Tyson-Bernstein pointed out with respect
to textbooks:
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At present, there is no intellectually defen-
sible method of verifying the effects of abook -
on learners because school officials have gen-
- erally surrendered the task to the publishers,
- who use field trials as a sales strategy. Untl
-school systems have a valid, economical
- method for testing books: on students, their
efforts to put student interests ahead of all |
others will be hampered (1588, p. 76).

Until school systems have a valid,
economical method for testing books
~onstudents, their efforts to put student
interests ahead of all others will be
hampered.

The Social Studies Review (Sewall, 1992) con-
tained an article that described how educational
tools are developed and marketed. The article was
prompted by the inaccuracies found in several U.5.
history textbooks:

The actual writers of textbooks are almost
never the stated authors on the spine of the

. book. Such “names” are usually consultants,

and the actual work is done by anonymous
writers, too often of modest talent. . ..

Murray Giles, the editorial director for social
studies and health at Glencoe, the high school
imprint of Macnu']lan /McGraw-Hill, blamed
time pressures . . . “we have to conduct mar-
ketresearch, find anauthor getthe manuscript
written and reviewed by experts, do the art

‘work and photo-editing, and finally print the

book. .. "(p.12).

The chronology of the development process de-
scribed above by Murray Giles, does not even men-
tion trying out educational tools with students to
determine their efficacy.

Teachers are aware of the shortcomings of educa-
tional tools and methods. In the National Teacher
Survey (1990) conducted by the Carnegie Founda-
tion for the Advancement of Teaching, more than
two-thirds of the nation’s teachers listed improved

. instructional materials and supplies as essential for
improving the quality of education in the United
States. A study of 65 mathematics teachers in five
states (Kelly, Dimino, Kameenui, & Carnine, 1993)
found that two-thirds of the teachers felt their tools

were inadequate for diverse learners, e.g., children |

of poverty, individuals with disabilities;, and stu-
dents with limited-English proficiency. Teachers
were frustrated by the lack of time to make their own
materials or even to modify existing ones. In the
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study, while more than 70% attempted to modify
their books and materials, 80% said they did not
have enough time to make the needed improve-
ments.

Two-thirds of the nation’s teachers. .
listed improved instructional materials -
and supplies as essential for improving
the quality of education in the Unlted h
States. h

The development of professional tools and meth-
ods is not the complete answer to successful educa-
tional reform. It is, however, one indispensab{e
ingredient. With professional tools, it will become
clearer what effects educators can and cannot pro-
duce. ‘

Professional Organizations

Within most professions, there are organizations
that foster quality assurance. General membership
groups such as the American Medical Association,
American Optometric Association, and The Ameri-
can Society of Mechanical Engineers promote pro-
fessional development through educational meet-
ings and publication of refereed journals. Board
certification is ‘also offered in various sub-special-
ties requiring a demonstration of knowledge and
professional skill. Panels that review complaints of
professional malpractice are a common component
of these professional organizations. Peer review
results in a consensus on the standard of care or
professional expertise expected of the average indi-
vidual in practice. Through advocacy, these organi-

- zationsalso promote legislation to clearly defme the

profession.
In education, there are orgamzatlons for profes-
sors that have aresearch focus, e.g., American Edu-

. cational Research Association. However, the major

general membership organizations for teachers, such
as the American Federation of Teachers and the
National Education Association, have functioned
primarily as bargaining units with an emphasis on
advocacy for teachers’ rights and compensation, not
professional development. However, they are pay-
ing increasing attention to professional issues,
through AFT's . Educational Research and
Dissemination’s group and NEA’s Professional Stan- ‘
dards and Practice. _

Several national curriculum orgariizations exist
for the basic curriculum areas such as math, science,

- English; and reading. They develop academic goals

and standards for what should be taughtand learned
in'our public schools. The National Council of




Lack of Professional Support and Contrgl  »

Continued

B .Tead'lers of Mathematics (NC'I'M), the International

_Reading Association (IRA), and the National Coun-

- cil of Teachers of English (NCTE) have worked dili-

gently to establish consensus around content stan-
dards.

There is an mterestmg twist to their activities,
however. . They have also busied themselves with
specifying -instructional standards; i.e., the meth-
ods, approaches, and assessment procedures that
should be used. While consensus based on beliefs
and values is reasonable for identifying what con-
tent should be taught, beliefs and values are not
sufficient for setting standards about how to teach.

The intentof these national organizations, suchas
the National Council of Teachers of Mathematics
(1989), is to “. .. ensure that the public is protected
from shoddy products” (NCTM, 1989, p. 2). The
Standards drew an analogy between the evidence of
the instructional effectiveness of mathematics pro-
grams with the kinds of evidence used by the Food
and Drug Administration to establish minimum
quality criteria for-the distribution of drugs. The
NCTM Standards (1989, p. 2) went on to assert that:
-“It seems reasonable that anyone developing prod-
ucts for use inmathematics classrooms should docu-
ment how the materials are related to current con-
ceptions of what content is important to teach and
should present evidence about their effectiveness,”

Bishop (1990), an ardent supporter of the Stan-
dards, pointed out that authoritative opinion was
apparently a more compelling force than empirical
research in defining effectiveness. He argued that
while the authoritative opinion of mathematics edu-
cators is the principal basis for estabhshmg goals of
. mathematics education, authoritative opinion does
not provide the same kind of support as empirical
research for the development of instructional prac-
. tices. Earlier, the NCTM’s Research Advisory Com-

mittee (RAC, 1988) had raised the same concern: -

" Although there is no reason to expect a solid
research base for every suggestion made in

the document, the draft version did not dis-

tinguish those recommendations that’ were

well-grounded -empirically or theoretically
from those that were based more on-the in-
formed judgment or personal opinions of the
authors or that were drawn from examples
and experience ava:.lable in other countnes '

(p-339). .

In fact, the Standards document (1989) mcluded
this suggestion: “... the establishment of some pilot
school mathematics program based on these stan-
dards to demonstrate that all students—including

. women and underserved minorities—can reach a -

satisfactory level of mathematics achievement”

(NCTM, 1989, p. 253). It is difficult to imagine the
Food and Drug Administration, chosen by the NCTM
as'a model for its Standards, approving a drug and
afterwards proposing “the establishment of some
pilot” to see if the drug helped or harmed people.
States also devise their own standards. California
implemented its new “whole language” standards
in 1988 to provide a quality education for all its
students, including diverse learners. It then con-
ducted school audits for accountability purposes.
By the time of the fourth-grade reading assessment,
almost 90% of the California fourth-grade teachers
reported that they heavily emphasized the Califor-
nia whole language standards. Yet the California
fourth-graders scored near the bottom of all partici-
pating states (Education Week, September 22,1993).
Stanford’s Michael Kirst commented, “We almost
beat Mississippi—but not quite. For California to
say that is just devastating” (Oregonian, October 27,
1993, p."A01). Proponents of California’s whole °
language standards point to a growing number of
diverse learners to explain. the state’s poor perfor-
mance, even though a primary purpose of setting
the standards in the ‘80s was to -meet the needs of
diverse learners. (This argument does not account
for the fact that white fourth-graders in California
also scored near the bottom when compared to white
fourth-graders across the U.5.). :
California also used consensus among educa-
tional leaders to adopt instructional standards in
mathematics in 1985. The next set of mathematics

. instructional standards for California (1990 draft)
reported on the success of the 1985 staridards: “We

have a growing body of experience from teachers
who have worked to achieve the goals of the 1985
Mathematics Framework, and have found that it is
possible to avoid the pitfalls described above and to
engage students in meaningful work.” - This item
from the 1985 Standards illustrates meaningful work:
“Write a set of directions for a younger student,
explaining how to add 2/5 and1/3. Then use a
picture and write an explanatlon as to why you aclcl

fractions the way you do.”

- However, the claim of progress is contradicted by
actual testresults. In the spring of 1991, the National
Assessment of Educational Progress results were
released; only 1in12 California eighth-graders could
even add two fractions, such as 2/5 and 1/3, let
alone explain - how:to teach another student to add
two such fractions. California scored in the lowest
third of the participating states.. How-did the State
Department- of ‘Education in California respond?
Francie Alexander, who was acting Director. of the
Curriculum, Instruction and Assessment:Division
in 1985 and Associate Superintendent in 1991, was
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quoted in Newsweek (June 17), “We've all been led
to believe we were above average.” It would be
interesting to know who misled Ms. Alexander. -

Many reform proposals from
curriculum  organizations promote
untested instructional procedures.

- More recently, the National Center for the Learn-

m g and Teaching of Elementary Subjects (NCLTES) .

observed the extent to which 24 teachers incorpo-
rated the Californiamathematics standards into their
mathematics teaching. A NCLTES author com-
mended one teacher’s attitude “of exploranon and
invention, conveying the idea that all students can
learn, enjoy, and use mathematics” (Heaton, 1992, p.
155). Unfortunately, the teacher told her students to
multiply length times width to find perimeter, and
to multiply feet times yards when calculating vol-
ume. The second teacher was less knowledgeable
about the instructional recommendations of the stan-
dards, but when she attempted to implement the
suggestions, she mistaught averages to her students,
The final two teachers, who seemed to have a better
grasp of instructional practices and content for el-
ementary school mathematics, produced the great-
est student achievement, according to traditional
measures., However, these teachers were criticized
fornot following the standards more closely. Yetthe
NCLTES authors conceded that they were not sure
what teachers should do to meet the instructional
standards. Furthermore, the NCLTES authors failed
to record what, if anything, the students they ob-
_ served had learned.. In short, many reform propos-
als from curriculum organizations promote untested
instructional procedures. ,

It is important to note that the public is not hostile
" to genuine reform where students clearly benefit;
however, the public is tiring of rhetoric, question-
able practices, and meager results, as suggested in

the NCLTES study. In some cases, public hostility

erupts. Forexample, controversy over the adoption
of a nationally recognized innovation split the com-
munity of Littleton, Colorado. Littleton High School,
in becoming a national model for transformational
outcomes-based education, replaced academic course
requirements with performance requirements, in-
cluding several that were social and personal in
nature, which drew the ire and disdain of many in
the community. For example a student who exhib-
its one of several relatively minor infractions on a
performance assessment would not be able to gradu-
ate from high school. To prevent a student from
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graduating because of one of the following behav-
iors seems very unreasonable: . .. “takes sides in a
conflict or is defensive.” ... “doesn’t let the other
person finish-before expressing own 'ideas.”
“uses name calling or makes accusations.” ... “must
be guided or procrastinates.” “reacts emotion-
ally to criticism, or is not willing to evaluate self
constructively.” ... ”resists authority.” ... “doesnot
set realistic goals.” “makes snap decisions with
little thought as to outcome.”

The innovations in Littleton failed in
part because of .an overreliance: on
consensus among educational leaders
in Littleton and at the national level,
with insufficient attention to rational =
methods for testing the innovations.

More than half thejuniors at Littleton ngh School

- did not believe they would be able to graduate. No

Chicano student believed graduation was possible.
Parents could not even find out how their children
stood with respect to graduation requirements. Not
surprisingly, this affluent community elected a slate
of board members that returned to conventional
high school course requirements for graduation.
The innovations in Littleton failed in part bécause of
an overreliance on consensus among educational
leaders in Littleton and at.the national level, with
insufficient attention to rational methods for testm g
the innovations. :

Educational leaders react in anger when I:he1r
consensus is tejected. Rexford Brown (1994), a se-
nior fellow at the Education Comnusswn of the
States (E.C.S.), which serves as the education think
tank for the nation’s governors, wrote a newspaper
column on the Littleton’s decision to abandon trans-
formational outcome-based education:

What we are witnessing in Littleton is the
triumph of small-town fear over. common
sense and hope. . .. The politics of fear always
become the pohhcs of intolerance. And'asthe
uncompromising politics of mtolerance con-
tinue in the Littleton Public Schools, the district
moves steadily toward becommg the Little
Town Public Schools—little in imagination,
little in daring, little in accomplishment. = -

This response from a professional agency, which
treated genuine community concern about educa-
tional results with scorn, does little to engender
support for educational innovations. Ron Brandt
(1995), in the Association of Supervision and Cur-




" safety, order, and ‘the basics.”
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riculum Development’s (ASCD) February issue of

Educational Leadership; voiced the lack of confidence
the public has in educational leaders: “. .. the
majority of people want ‘first things first” meaning
As for practices
ASCD supports, such aswhole language approaches
to teaching reading and writing, heterogeneous
grouping, and authentic assessment, people oppose
orare skeptical about them” (p. 3). The public wants
results but is being served innovation. Of course,
innovation hasits place; butit’snot acomplete meal.
Depth and Breadth of Knowledge

A professional training program introduces ra-
tional methods and tools and emphasizes the art of
employing these methods, which requires depth as
well as breadth of knowledge. Forexample, breadth
involves knowing the limits of the profession and
the capabilities of associated professions so as to
make meaningful referrals. Awareness of ineffective
methodsisalsoimportant so that inappropriate meth-
ods or materials are not employed or recommended.

Course work in scientific and statistical methods

is also important. - A professional must be able to
critically evaluate claims from the lay press and in
the professional literature. Being able to differenti-
ate between a paper based on anecdotal evidence or
an-author’s theory from a well-conceived and ex-
ecuted study is a key skill. Also, professionals are
taught to be very careful in drawmg conclusions
from evidence. '

Being able to-differentiate between a
~ paper based on anecdotal evidence or
‘an author’s theory from a well-

conceived and executed study is a key

-skill.

In education, however, conclusions are often

drawn thatmisinterpret the information thatisavail-

‘able. For example, a research synthesis on grouping

by ability (Gamoran, 1992) stated in the first para-

~ graph that typically high-performing students ben-

efit from fixed ability grouping while low-perform-
ing students fall further behind. The second para-
graph stated that flexible ability groupingaccording
to skills may raise achievement for both high and
low-performing elementary students. The third
paragraph recommended dramatically curtailing the
use of ability grouping! The author’s conclusion
ignores his own findings about the benefits of flex-

ible grouping based on skills.

- The use of a common termmology is central to
professional communication. In the health profes-

sions,. resources such as a medical d1ct10nary or, in
engineering, specialty reference works such as The
Dictionary of Visual Science’ ensure that a profes-
sional from New York understands what her coun-
terpart in California is writing about. Educational
literature, on the other hand, is fraught with con-
flicting or vague terms that seem to change with
each author. There is no standard such as a dictio-
nary of educational science or réading science to
provide for clear communication of theories or re-
search results. The use of vague terms in education
is illustrated by Chall ('1991) in descrlbmg whole
language:

. views whole language in opposition to
basal readers, not phonics. Others place whole
language on the side of reading “whole
books,” not short selecHons in basals; sHll-
others stress that whole language means no
teaching of skills, as opposed to doing so in
basal reading programs. For others, it means
empowering teachers to teach reading as they
wish. Forstill others, it means integrating the
teaching of reading with writing, speaking,
‘and listening. And for a growing number, it
means a philosophy of education and of life,
not merely a method of teachmg readmg
(Goodman, 1986).

Another example is outcome-based education.
While Littleton, Colorado’s version of transforma-
tional outcome-based education wrought trauma, a
very different version of outcome-based education

- brought success to Arlington Heights, an affluent:

suburb outside of Chicago (Fitzpatrick, 1991). These
two versions of outcome-based education-actually
contradict each other, reflected in a schism that has
produced two separate educational “movements.”
These very different versions of outcome-based edu-
cation illustrate the problem of vague, imprecise
language.

Professionals must also recognize faddist, fringe,
or fraudulent metheds. Worrall (1990) cites ex-
amples of educators, either unwittingly or overtly,
promoting worthless methods or products that have
been promoted in the lay literature, such as colored
lenses as a treatment for reading disability or sub-
liminal tapes suggesting new behaviors to the sub-
conscious, This concern over fadd:sm is expressed
by a prominent educator: -

I fear the bandwagon. I fear the proselytizers
(p. 25). . . . Most schools move from innova-
tion to innovation ("We are doing whole
language, or cooperative learning, or curricu-
lum integration”) and define success as the
implementation of the latestinnovation. This
is nonsense. What difference does any
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_ innovation makeif a school cannot determine .
effects on kids? (Glickman, 1992, p. 26}. . . .

Students, parents, and the pubhc must be able to
trust the reasoning behind a teacher’s recommenda-
tions, but to do so, educators must rely on proven,
effective tools. An extreme example of faddist prac-
tice occurred when the Del Norte Unified School
District in Northern Californiaelected to participate
in a study of Applied Kinesiology and Neural Orga-
nization Technique (AK/NOT), as a means of im-
proving the learning of special education students
(Worrall, 1990). The theory states that learning
disabilities are caused by misalignment of certain
bones of the skull that can be corrected through AK/
NOT manipulation. School district staff recruited
parents to allow their children to participate in the
AK/NOT treatment. A graphic. example of the
therapy is offered by the parent of a six-year-old
patient with a speech delay:

Two doctors worked on him very intently as
I sat across his legs to help hold him down.
They focused their attention on this head and
mouth areas. They were applying such tre-
mendous pressure to Donald’s skull and the

__roof of his mouth that they would break into

~a sweat and their bodies would just shake
‘with the force of their exertion. All during
this so-called treatment, Donald was scream-
ing and strugglmg to get away from these
doctors.

In October of 1987, four parents of children re-
ceiving the AK/NQT treatment complained. The
district did ;not respond. In March of 1988, the
supermtendent and three board members were de-
feated in a recall election. Several parents sued the
district, eventually winning a settlement in the hun-
dreds of thousands of dollars. Sadly, before the AK/
NOT treatment began in Del Norte, The Utah
Chiropractic Association had branded AK/NOT as
hucksterism, and a Third Judicial District Court had
issued a restraining order barring the use of AK/

NOT in Utah. Poss1bly the most sobermg fmdmg is

this:
unforhmately, the Del Norte School Dis-
trlct and this study itself will be cited by
promoters of the AK/NOT program through-
out the world to support the marketing of this .
questionable approach to the treatment of
learning disorders and neurological disease
- (Worrall, 1990, p. 48}.
Implications for Internal Support and Control
The relatively weak role for rational methods
undermines .the potential contributions of profes-
sional organizations toimproving teaching and learn-

ing. Increasing the acceptance and use of. empirical

10 _ErrecTiVE ScHooL PracTices, WINTER, 1995

methods in eclucatlon would prov1de needed checks
and balances to consensus, as is the case in other
professmns Changes in values and use patterns
concerning rational methods in education will come
only through governmental controls and external
controls, which are discussed in the next two-sec-

- tions.

Governmental Support and Control
State licensing boards enforce the body of leg1sla-
tion that defines the limits of a profession. For

- example, doctors and engineers have a defined scope

of practice in which they operate: The boards also
test individuals to assure they meet minimum stan-
dards of competence. L1t1gatlon around malprac-
tices refines the “standard of care” for a profession.
Product liability litigation also holds the tools that
professionals use to rigid standards of safety and
efficacy.

Increasing the acceptance and use of
empirical methods in education would
provide needed checks and balancesto .
consensus, as is:the case: 1n other-
'professmns. - S

In education, malpractice, product liability, and
governmental monitoring of tools are viewed from
a very different perspective. Teachers cannot:be

held liable for professional malpractice, because the

courts do not view teaching as a profession as there
is not anagreed-upon body of knowledge related to
“generally accepted professional practices.”

Even when' there exists legislation des1gned to
exert some control over standards, educators are
often able to by-pass or sabotage the intent of the
law. As noted earlier, in 1988 the California State
Board of Education mandated instructional. stan-
dards that included a specific untested approach for
teaching beginning reading. ‘In'making this man-

- date, the California State Board of Education explic-

itly refused to comply with a 1976 law requiring that
educational tools be tried out with’ students: and

- revised before adoption. For exphcxtly ignoring the

1976 law and other reasons, a judge ruled that the
State Board’s procedure allowing untested curricu- -
lar methods to be adopted was illegal (Long, James

L., Judge of the Superior Court, 1989). In December

‘ of 1991, in a 39-page ruling, the California Court of
, Appeals upheld every aspect of the initial ruling;

subsequently, the California Supreme Court agreed
with the Appeals Court.

In response, Senate Bill 1859 was passed on May
14, 1992, essentially. repealing ‘the 1976 :law and




serves a pattern in auto.accidents that seems to be
statistically related to one make of automobile or to
a particular highway design, the DOT will fund
research or require the manufacturer to investigate
the problem. . The FDA continues to monitor the
effectiveness and safety of drugs after approval and
will restrict use or remove from the market a drug
whose performance is deficient.

The National Center for Educational Statistics
and the Regional Educational Laboratories are far
less potent.

Data Dissemination

Agencies such as the National Institutes of Health
and the Food and Drug Administration routinely
advise practitioners of important findings and pos-
sibly hazardous procedures and medications through
regular publications, Letters or bulletins are used to
alert doctors or engineers to a recently:identified
and potentially dangerous problem with a product
or chemical (drug) that is currently on the market.

The National Library of Medicine and its Medline
database is a potent tool for data dissemination.
There are also several proprietary databases avail-
able to physicians and engineers which allow them
to access a worldwide pool of information. -

When a teacher requested data on
Mathematics Their Way, a primary-
grade program viewed as embodying .
the instructional standards of the
'National Council of Teachers of
Mathematics, = a publishing
representative responded in this way:
“Thousands of teachers are using both
Mathematics Their Way and
' Mathematics a Way of Thinking in their
" classrooms. Teachers using these
‘methods and materials are able to see .
growth in understanding take place,
which cannot be measured by
standardized tests and formal rgsearch.”

If a teacher has a question about the efficacy of a
textbook or educational tool, the process of collect-
 ing objectiveinformation is convoluted atbest. Most
publishers do not collect research data on the effec-
tiveness of the tools they sell. Somie publishers do
not feel such research is necessary, or they confuse
data obtained from research with personal testi-
mony and opinion on effectiveness. When a teacher
requested data on Mathematics Their Way, a primary-
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grade program viewed as embodying the instruc-
tional standards of the National Council of Teachers
of Mathematics, a publishing representative re-
sponded in this way: “Thousands of teachers are
using both Mathematics Their Way and Mathematics a
Way of Thinking in their classrooms.. Teachers using

these methods and materials are able to see growth

in understanding - take place, which cannot be
measured by standardized tests-and formal re-
search. . . . The most frequently made comment by
teachers is that using Math Their Way and Math a Way
of Thinking creates attitudinal changes in students.
For these teachers mathematics becomes-an exciting
area of study—one that teachers and sl-udents en-
joy.” ~ oo
Implications for Governmental Support and Con-
trol - - ; TR
Governmental agencies promote problem-solv—
ing and problem -identification ‘through licensing
boards, the courts, and a variety of federal agencies:
Licensing and agency actions also support and-corl-
trol education. - In education, the problem-is that
licensing boards and agencies typically rely on con-
sensus while minimizing the role of rational meth-
ods. - :
One course of action is for educatlonal agenmes to
learn. from agencies that work with other profes-
sions. An interagency government task force:of
other professionals and educators might suggest .

how education could utilize processes from other .

agencies for identifying and solving problems
through research and regulations. For example, the :
testing and validating of tools could be compared in
education and medicine, with the FDA serving as a
starting point. Medline could serve as a model for
making educational research information accessible
and useful to teachers. Such a task force could bea
starting point for infusing ranonal rnethods in eclu~ i
cation. : S
External Support and Contrul T Lo
All professions are influenced by extemal pres—
sures beyond government. ' The primary external

force driving the system is marketplace dynamics—

the demand by patients, clients, studerits, parents,
or companies for a quality service or product
Third-Party Entities - S

-Though' individuals or companies purchasmg
services and products ultimately shape the quality "
‘of aservice provided by aprofession, many consum-

ers rely on commercial or third-party enterprises -

such as a hospital or engineering firm that demand e
a specific level of competency of their professional * ;
staff. Hospitals, health maintenance organizations "
(HMOs), and insurance companies monitor stan- .

dards of care. Audits of patient records and review _
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committees monitora doctor’s patient care practices
(such as surgical mortality as compared to the na-
tional average for a similar procedure). Indepen-
dent accrediting organizations are often used by
institutions to provide assurance that the quality of
their program and uniformity of care or service are
at a high level. g - '

In education, school reviews are usually carried
out by state agencies. In most states, these reviews
focus on whether tools and practices endorsed bya
conserisus of educational leaders are being imple-
mented. This problem is illustrated by comments of
the Colfax High School (California) staff in a self-
study report(Spring, 1994), made in Ppreparation for
an accreditation visit. :

- “Withthe-willingness'to try severalnew concepts

and programs promoted by the school and the Dis. .

trict, many staff members are feeling stress from so

many changes with few links to the ‘new programs’’

of the past.”. “Maintaining current programs and
practices appears to and may actually conflict with
the newer ideas.”. “The calls for reform have been so
numerous that staff often feel the school is in need of
focus and a unified approach.” “There is a feeling
among some staff members that the district im-
provement initiatives are unrealistic without ad-
dressing structural elements such as large classsizes

. and large counseling loads” (p. 29-32).

The Accreditation Committee, consisting of Cali-

fornia educators and administrators, tecommended:

“That the district, school administration, and staff
develop clearly defined roles and policiesina timely
manner for effectively implementing the new re-
form models, Dr. William Glasser’s Quality Schools,
Reality Therapy, and the Theory of Outcome Based
Education.” . R :

Neither the district nor.the accreditation panel’s
final report questioned the efficacy of the many
reforms and teaching tools being simultaneously
introduced at Colfax High School. Much effort was
made -to use the current educationally “correct”
language though the deeperunderstanding and long-
term implications of these state-mandated changes
remains controversial.

In some states, school reviews focus more on
measures of student learning. In thesestates, educa-
tion agencies tell about deficiencies but present few
credible solutions. A “blame the vicim” attitude

prevails. In 1988, Alessi reviewed school psycholo-

gists’ files on 5,000 students with learning problems.
Out of these 5,000 cases, an astonishing 5,000 were
deemed to be the fault of the student or the student’s

family, It is difficult to-conceive that out of 5,000

learning problems, not one was due to a profes-
sional shortcoming. Medicine has an entire field of

study, ‘iatrogenics, which studies symptoms, mala-
dies, and disorders that can be attributed to inad
equate or incorrect practice of medicine. '
Special Interest Groups L ' '

Special-interest advocacy’ groups such as the
American Automobile Association (AAA) or the
American Cancer Society area potent force to influ-
ence quality in a specific professional sector. These
Organizations provide in-depth consumer educa-
tion so that intelligent, reasonable choices can be
made in the selection of professional services or
products. They can also promoteand fund indepen-
dent research, A major role in quality assurance is
the ability of a special-interest group to apply the
aggregate weight of its members in advocacy before
governmental and professional organizations to ef-
fectchange. The AAA can influence automotive and
highway design through its national activities. The
American Cancer Association is active in funding
cancer research and educating cancer patients about
the relative effectiveness of various treatment op-
tions.

Special interest groups such as the
American Cancer Society and
independent organizations such as the
Consumers’ Union, Underwriters
Laboratories, Better Business Bureaus,
-and the National Council Against
Health Fraud either do not exist in
education (except forparents of children
with disabilities) or do not target the -
quality of student learning. :

The largest special interest group in education is
the Parent Teacher Association, which is active in
education but does not address issues of quality.
There are a number-of special interest groups for
parents of children with disabilities. These parents
gain information, social support, and political power
through membership in these groups. Even for
students with disabilities, the issues often have to do
with access to services and settings rather than the
quality of teaching and learning.

Independent Organizations :

Autonomous organizations such as Consumer’s
Union and Underwriters Laboratories {UL) exist to
provide consumers with objective information and
reporting on products and services.. Through publi-
cations, such-as Consumer Reports magazine, evalu-
ations of new and existing products are dissemi-
nated in a format that is readily available to the lay
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consumer. They routinely publish objective reports
on subjects from chiropractic care to contact lenses
and from automobile tires to personal computers.
Better Business Bureaus act as a registry for adverse

complaints about products or services and as such.

are a resource for the consumer when selecting a
service or product and a secondary check to govern-
mental agencies on quality assurance. These con-
sumer “watchdog” activities encourage profession-
als to maintain reasonable quality levels often above
the minimum set by legal statutes. _
' Healthcare, as is education, is prone to faddism,
misinformation, fraud, and quackery. The National
" Council Against Health Fraud (NCAHF) was formed
in 1977 to combat this tendency to abandonreason in
the marketplace. NCAHF's membership is.com-
posed of healthcare professionals, attorneys, and
consumers all sharing a common concern for the
quality of the healthcare system. The emphasisison
identifying and combating misinformation about
healthcare practices and devices.. The goalisto help
consumers protect themselves from ineffective prac-
tices through direct education, and as a central,
reliable resource for media and governmental agen-
cies. o : ‘
There are no independent organizations dealing
with effectiveness in the educational arena.
- Implications for External Support and Control
The starkest contrast between education and other
professions exists in the area of external controls.
Special interest groups such as the American Cancer
Society and independent organizations such as the
Consumers’ Union, Underwriters Laboratories, Bet-
ter Business Bureaus, and the National Council
Against Health Fraud either do not exist in educa-
tion (except for parents of children with disabilities)

or do not target the quality of student learning.-

Hopefully, educational versions of Consumers’
Union, Underwriters Laboratory, Better Business
Bureau, etc., will grow in number and influence.
Foundations could take the initiative in funding exist-
ing organizations such as Consumers’ Union to con-
duct a feasibility study of an initiative in education. As
_ was the case for governmental agencies, educators will
need to work closely and for an extended period of
time with professionals from these other organiza-
tions before meaningful reforms will occur. '
Conclusion .

Support and control within the education profes-

sion will change only in response to changes in
_governmental agencies and the creation of third
party and independent organizations. Those changes
" will require close and extended collaboration be-
tween educators and other professionals.  More-
over, the impetus for building these supports and
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controls must come from outside the education pro-
fession, as have all fundamental reforms in Ameri-
can education (Cuban, 1994).

Two hundred years ago, medicine was
‘patient-centered. According to. the
dogma of the time, the doctor asked the
patient what he or she thought would

be a good remedy! -~

This analysis would be exceedingly discouraging
were it not for the fact that all the more mature
professions were once at the stage education is to-
day. Two hundred years ago, medicine was patient-
centered. According to the dogma of the fime, the
doctor asked the patient what he or she thought
would be.a good. remedy! When & practitioner
doesn’t have effective tools for solving; problems,
the practitioner defers to the client. It's no wonder
that Voltaire described medicine as the art of amus-
ing the patient while nature cures the disease. ' .

Thescientificrevolution will be noless
challenging for education than it was
for biology and medicine.

One of the revolutionaries who ushered in mod-
ern medicine, Ambroise Paré, did so by moving
medicine from dogma to science. Several hundred
years ago, the standard treatment for battle wounds
was boiling oil. During one battle, Paré ran out of
boiling oil. To the rest of his patients, he adminis-
tered salve. This was not remarkable. What set him
apart from his colleagues and theirdogma was what
he did next. He actually went to'visit his patiénts to
see if there were differential effects for boiling eil
and salve (Haggard, 1929). The evaluation of differ;
ent approaches helped medicine on the road to sci
ence. The road was rocky, however. AsDr. Haggard
pointed out, physicians continued to use boiling oil:

Paré’s medical writings were in the vernact- =
lar; he was not a scholar; the medical writings !
of all other prominent medical men of the
time were in Latin. The organized physicians

of Paris found therein an excuse for attacking
“the works of Paré and attempting to prevent
their publication: they cited not only his igno-
rance, “a man very impudent and without .
any learning,” but also thatinhis teachingshe .
departed from the established practices of the
ancients (p. 39). o




The scientific revolution will be no less challeng-
ing for education than it was for biology and medi-
cine. Claude Bernard, considered to be one of the
fathers of modern medicine, was accused of reduc-
- ing biclogy and the mystery of life to the banality of
a machine. He gained immortality in The Brothers
Karamazov when a character shouted “Bernard” as a
term of derision for the mechanistic spirit of science,
But as Campbell (1986) pointed out: :

Bernard’s unique contribution to science and
_thought was to show that life is not governed
~ "by acollection of laws that fit together accord-

" ing to human logic, butbylaws thatneed to be

. looked at in the light of nature’s logic, which

- isquite a different thing.' What seems absurd

‘to us may not seem absurd to nature (p. 46).

“Life is not governed by a collection of
laws that fit together according to
human logic, but by laws that need to
be looked at in the light of nature’s
logic, which is quite a different thing.

Education leaders have a responsibility to pro-
vide professional supports for teachers and stu-
dents. Inadequate and insufficient professional sup-
port helps explain why so many attempts to im-
prove student learning have failed. One way to
understand the predicament teachers face in at-
tempting to improve learning through reforms such
as the restructuring of schools is to look back to
medicine at the turn of the century. Physicians

lacked the tools they have today—hygienic prac-

tices, antibiotics, X-rays, etc. To have demanded
* better results from them by reorganizing the hospi-
tals in which they worked or by promoting compe-
tition among doctors through greater choice would
have produced meager results and great frustration.
- Educational reform is in a similar situation today.

There is no shortcut or substitute for the application.
of rational methods and the development of sup- -

ports and controls from within the profession, from
government, and from external groups.
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Nominate a Student for:

- The Wayne Camme Outstandmg
Student Improvement Award |

$200

]

] in cash will be awarded
o the student sclected as the 1996 recipient

© Plan Now!

Doug Carnine and a committee of ADI Board Members will select the 1996 winner in the Spring of 1996. Be prepared
to describe the outstanding academic and / or behavioral improvement of the school—aged student you may nominate.

Also, contnbutxons to the Wayne Carnine Outstandmg Student Improvement Memorla! Fund can be sent to:

“Carnine Award

ADI

_ POBox 10252
Eugene, OR 97440
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A Hamﬁhmﬁ& for Snte Cmmcﬂs to Use m

Doug Carnine
Natlonal Center to Improve the Tools of Educators
University of Oregon

Abstract: Smart schools do not fiave to embrace any particular approach, philosophy, or innovation;

. they do however, have to embrace a rational, decision-making process. Many of the problems in
“editcation can be traced to the lack of a process to provide teachers with effective tools and practices
and with adequate support in their use. This handbook describes a four-stage process for creating

~ .smart schools: (a) setting improvement goals reflected in measures acceptable to the school and
© community, (b) defining the scope of the improvement plan, (¢) identifying approaches (i.e., tools and
practices that are effective, sustainable, accouniable, equitable, and cost efficient); (d) planning and

managing the implementation of the selected approach.

The assumption underlying the smart school process is that improvements in learning
will result from improvements in what goes on in classrooms. Smart schools use informa-
tion to select and implement effective tools and practices accompanied by the necessary
organizational support and professional development. Without some form of a smart
school process, innovations such as restructuring w111 not necessarlly produce the desired

improvements in student learning.

Stagell. Setting Improvement Goals

The process of becoming a smart school can be carried out by a

variety of individuals or groups in a school (or district). In this
description of a smart-school process, that group w111be referred to
as the “improvement team.”

During stage 1, the improvement team prepares a school profileby
gathering data on their current levels of effectiveness in meeting
student performance goals. They identify discrepancies between
performance levels and goal levels {or expected levels). Based on
these discrepancies, the improvement team sets objectives for school
improvement efforts. The following tasks define this stage:

Define important achievements for students in terms of mea-

sures. The first task is to operationalize important academic stan- -

dards as actual measures. The improvement team might begm by
raising these questions: :

eWhat are the characteristics of the class, school or set of Schools
targeted for an improvement plan?

eHow well do stakeholders believe students are achieving the
goals of the school?

School improvement
involves learning new
skills to solve

complicated problems.
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 Site councils must -
carefully focus on

classtoom targets such

as teaching and staff
development. Itis not
a site council’s
responsibility to
micromanage a school.

*On what basis do stakeholders form their beliefs about student
‘achievement? o B

_ One way to operationalize academicstandards is through bench-
marks. “Benchmarks” is a business term used to refer to describing
the best results that currently are being obtained. Current perfor-
mance at a school isjudged in light of the best that could be expected.

"In a school setting, this means describing what children could be

expected to do in various subject areas at various grades and report-
ing the findings. Reports would describe current student perfor--
mance in relation to benchmark performance: One common way to
operationalize expected performance is through the use of norms

from published, standardized tests. However, these tests are subject-

to numerous shortcomings. To-the extent possible, rtheasutes of
academic performance should be chosen or developed that align’

with the benchmarks the improvement team identifies, so that the .

school’s performance can be compared against the school’s bench-
marks.

Use the agreed-upon measures to, construct a school profile. The

'measures should be administered to determine the current level of

functioning of the students targeted for the improvement effort. The
results will be the most important part of the school profile.

Inaddition to student performance, the following questions about
approaches in current use can round out the profile:

e What is the match between the goals of the approaches used in
the school and the school’s curriculum goals? :

o According to individual stakeholders, what are the strengths
~and weaknesses of the school’s approaches? :
-eIn what specific ways do the school’s approaches accommodate
~_ the needs of diverse learners (special education, limited-En-
- glish speaking, economically disadvantaged)? - '

Identify two or three improvement goals. After the impr:o‘\iemer_‘lt

team identifies all the areas where school performance is below its

desired leve! of performance, it recommends several improvement -
goals for each grade level or subject area. Grade-level orsubject-area .
teams would then identify no more than two objectives for focuging ™ ;-
school-reform efforts. Atalater pointin the process, the entireschool "=
staff and other interested stakeholders should participate in select- _
ing the specific objectives to be the focus for school improvement

efforts. ' ' .
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‘Stage 2: Defining the Scope of the Improvement Plan

Is the overriding goal to reform or to innovate? “Reform” refers to
implementing procedures that have been demonstrated to work.
“Innovate” referstoideas thatare untested. Thescope of animprove-
ment plan depends primarily on whether it is built around an
innovation or a reform. Reforms merit widespread dissemination.
Innovations requlre careful monitoring and evaluation, and a back-
up plan to be put in place if students clearly are not benefiting from
the innovation. The distinction between innovation and reform
allows improvement proposals to be classified in one of two ways,

according to their intent—to implement approaches that have been

demonstrated to benefit students or to try out new ideas with the
intent of benefiting students.

What is the extent of the improvement that is needed?

The greater the need, the more extensive the improvement will
need to be. If actual student performance is low in all areas, then a
more comprehensive change may be needed. If the actual student
performance is low in only a few curricular areas, then change only
in those more specific areas is warranted. If the discrepancy exists for
only a certain population, then the school improvement objectives
should focus on the needs of that population.

Where will the a.pp'roach come from?

An educational approach includes instructional tools and prac-
tices, professional development, and organizational support. There
are three major sources for approaches; (a) create an.approach using

local expertise; (b) create an approach following a well-developed

process, such as Sizer’s Essential Schools, Comer’s Social Develop-
ment Model, or Levine’s Accelerated Learning Model; or (c) adoptan
already-designed, field-validated approach that focuses on teachmg
and learning, such as “Success for All” or “Direct Instruction.”

An improvement team should begin the search process by identi-
fying the people who will search for (a) the possible approaches for
each targeted goal, and/or (b) identify a list of approaches that must
~ be considered.

Whatscale of initiation and risk are acceptable—small, medium, or
large (e.g., a classroom, school, several schools, or district wide)?

If a large-scale improvement is required, then the school must
select approaches that (a) have proven successful in other wide-scale
improvement efforts, or (b) have proven successful in a medium-
scale implementation and include a plan for expansion that indicates

_Not every innovation in

education is an im-
provement, Only
genuine improvements -
yield increases in
student leaim'mg‘that .
are measurable. '
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Site councils should

have a plan for judging .

the potential value of
an approach.

If an approach and its
measures are vaguely
defined, it cannot be
determined whether it
has in fact been
implemented, and

consequently its effects |

are impaossible to
measure.
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there is a strong. likelihood that the approach w111 be umforrnlyf
successful in a large-scale effort. '

1fa medium-sized adoptlon is required, then the approaches must:
have proven successful in a small-scale effort and- the plan must}
make success a high probability. | : 5

If a small-scale adoption is requlred the school may select ap-.
proaches thatappear to be promising and have informal assessments.
that can be administered at four- to 51x-week mtervals to msure that_
students are learning.

Stage 3: Select1ng Tools and Practlces for the Im-_
provement Plan 5

During stage 3, improvement teams search out and 1dent1fy ap‘-";‘
proaches that align with the improvement goals targeted by the
school. :

A major component of stage 3 is spec1fy1ng the orgamzatlonal_"-
support and professional development that must accompany the:
selected approach. There is no cookbook for successful educational
reform; however, improvement teams should have a plan for judg-
ing the potentlal value of an approach. The following framework}
presents six important questions an improvement team can ask to{_
evaluate both existing and proposed educational practices. -

1L Are the Approach and Its Outcomés Clearly Defined?

The first question your 1mprovement team should ask when exam-.
ining existing or proposed educational ‘approaches ‘is, “Are the:
approach and the intended student achievements clearly defmed7"fr
A clear description is easy to understand and comprehensive. “This
innovative educational approach uses interactive holistic portfollos
to enhance left-brain learning” sounds 1mpre551ve but commum
cates little useful information.

A complete description of an educatlonal approach prov1des a.--"

picture of what teachers and students will be doing, the instructional =~
materials to be used, how teachers interact with students, and the = -

amount of time devoted to instruction. Clearly defined a_pproache_gf_
also convey what students will be able to.do at the end of given'
periods of time and describe measures to evaluate whether these:

achievements take place. These achievements should align with the site -

team’s school improvement goals. For example, a school’s goal of allf,;:i
children readlng simple stories by the end of first.grade does no{:

' align with using a cooperatwe learning approach to get children. to. . .'ﬁ R
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work together. If the school’s goal had been increased cooperation,
then that approach would align. o

If an approach and its measures are vaguely defined, it cannot be
determined whether it has in fact been implemented, and conse-
quently its effects are impossible to measure.. Measures of whether
an approach has been implemented should focus on determining
whether a match exists between what teachers do in the classroom
and the description of the approach. | '

*Describe the approach in terms of philosophy and in terms of
specific actions in the classroom.

°Whét are'-thle 'm'fen’ded results for teachers and for students?
~ 2. What Evidence Exists the Approach is Effective?

- People want to hear good news. “Adopt this program and your
school will be transformed into a learning paradise.” This claim may
be true, or it may be wishful thinking. The point is that the effective-
ness of an educational approach must be considered before your
school decides to use it with students.

You must be cautious about how the word “research” is used.
Much “research” in educationisnot actually research but the opinion
of people in the field. Research should be of high quality and ample
to justify widespread adoption of an-approach and the accompany-
ing expenditure of funds and effort. For example, the success of an
approach used in one classroom with a very talented teacher would
not justify the use of this approach in a large number of classrooms
with teachers of varying levels of performance. Instead, the ap-
proach would need to first be evaluated with more teachers. .

I your improvement team proposes an approach, its effectiveness
should be documented by answering questions such as these:

- oIf the approach has been implemented before:
Where we'r‘e these implementatioris?

Did__they‘involve teachers and students reasonably comparable to

" those found in the improvement site?
What were the results? |

~ How do they compare with other approaches that have similar
goals for similar populations? -

In short, does the appfoach produce results as good or better than
achieved by other established, successful approaches?

Do theresults suggest that measures of student achievements will
need to be adjusted? If so, in what ways?

Be cautious about how

‘the word “research” is

used. Much “research”
in education is not
actually research but
the opinion of people in
the field.
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oIf the approach has not been implemented before because it is-
new: '

Did the publisher follow a learner verification procedure in.
developing the approach? (Learner verification involves field- .
testing and revising the program based on student errors and-
on teacher difficulties in using the program. ) f

What were the results of the field-testing in terms of student"

~ achievement? '

oIf there are research studies on the approach:

Are explanations of the research clear enough for a layman to
-understand, yet detailed enough to be believable? .. - .,

Are the results valid and substantial? If research shows only a
slight gain in student learning in response to a large expendi-
_ture of money and effort, the value of the approach s questlon~ E
“able.

In general, the education field suffers from a lack of research on
significant issues. If research is not available tojudgeif an approach
is effective, one option is benchmarking—visit schools using the
proposed approach with representativé students and teachers, ob--
scapegoats. serve their students’ performance in the program, and rev1ew 1ts.§

evaluation results 1

Accountability is not a
process for identifying

3. Is an Accountability Process BulIt into the Approach"

A lot of promising educational approaches fail because they can’t’
help teachers determine whether they are successfully 1mplement-‘_{_
ing the approach and if the students arelearning ata desired rateand:
level of proficiency.

An accountability system should respond to these questions:

sHave student and teacher measures been identified or created
that will contribute useful information about an approach’s’
implementation? ‘ : L

In particular, are there benchmarks for student learning?

eDoes the approach provide regularly scheduled observations
for the purpose of supporting student and teacher perfor-
mance in a timely and effective manner?

Is there necessary personnel for providing such support?

e Are assistance procedures specified for teachers and students
who need additional support?
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“'Are the procedures viable and effective?
. 4. Is the _Approac'h Sustainable? -

School improvement programs do not run themselves. They
require substantial time and effort for a good payoff. It makes no
sense for an improvement team'to recommend an educational ap-
proach that cannot be sustained. Sustainability depends on how
practical and reasonable it is to expect to implement and monitor an
approach. o - '

An approach that makes unrealistic demands on teachers’ time is
doomed to failure. For example, many reforms assume that teachers
will be responsible for developing new curriculum materials. This
can be an unrealistic assignment unless teachers are given adequate
time for writing the lessons, trying them out with a range of students
and teachers, accumulating data on student performance, noting

problem areas, then rewriting the curriculum and trying it out again.

Issues involving prbfessional development are also critical, Help-
ing teachers learn how to apply an educational approach should

involve appropriate staff members for the same reason that baseball -

players aren’t pulled off the bench and sent into hockey games: They
-may be skilled athletes, but their skills are the wrong kind. Advo-
cates of innovative approaches often underestimate the amount of
staff development needed to have all teachers reach a satisfactory
level of implementation. Without adequate staff development and
monitoring, the approach is likely to fail in many classrooms and
ultimately be abandoned,

In judging, if an approach is sustainable, an improvement team

should ask these questions:

°eHow much professional development is required for initial
training? For foll_ow~up training?

*Are the expectations for teachers reasonable in terms of the’

~ approach providing all or most of the required components?

- Interms of expertise and compensation if teachers are required to
create components? ' s '
® Are expectations reasonable for administrators?
° Are instruction, assessment, and professional development co-
ordinated and sufficient? L

How can Ioéal'perSonnel dévelop or ref'ir_l.e the expertise needed to
maintain the implementation of the approach? - -

What kind and amount of outside support will be needed until -

local personnel take full responsibility for the implementation?

Sustainébﬂity depends
on how practical and
reasonable it is to
expect to implement
and monitor an ap-
proach.

An approach that
makes unrealistic
démands on teachers’
time is doomed to
failure,
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°Are the costs within the school’s budget?

°If additional funds will be required, can they be spécified and
justified; ‘also potential sources for those funds should be
identified. '

i

Stage 4: Planning and Implementation

Once the school selects an approach, planning steps need to be
taken for the implementation. Planning for the implementation steps
usually requires six months or more., '

Curriculum Materials. Doctors, cooks, mechanics, and carpenters

all use tools to accomplish their work. So do educators. An often .

overlooked aspect of educational reform with important implica-
tions for learning are educational tools such as textbooks, computer
software, and instructional videos. These tools are used in a range of
settings and are often a focal point for classroom instruction. There is
great variability among educational tools, which are usually mar-
keted like other consumer products. The buyer must be cognizant
that claims can sometimes be misleading or inaccurate.

Questions your improvement team can ask about the curriculum

materials for a particular approach include:

*What curriculum material is needed for the teachers and stu-
dents? .

sWhat is the present cost of the material?
*What will be the cost in future years?

*When must materials be ordered so they are available for use
when the implementation begins?

Monitoring Progress. The purpose of monitoring is to guide
professional development, coordination, and reporting activities so
that no students fall between the cracks. This can be accomplished by
regularly monitoring the degree to which an ed ucational approachis
used well and the degree to which students are achieving at a
satisfactory level.

The purpose of monitoring is not to create anxiety. Monitoring
should provide timely information for continuous improvement of
the instructional program through professional development and

coordination. A school must be able to determine if its agreed-upon

reform efforts are being implemented appropriately. Schools and
students benefit when a system exists to identify and assist individu-
als or groups not making adequate progress in the school.

Important questions an improvement team should ask about moni-
toring are:

Approaches which are
capable of bringing
about significant
improvement to the
greatest number of -
children should be
given prierity,

There is great variabil-
ity among educational
tools, which are usually

* marketed like other

consumer producls,
The buyer must be'
cognizant that claims
can sometimes be
misleading or
inaccurate.
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- eWhat type of periodic asseSsme_ht_.Will be usé'd to rnoriitor
student performance? | '

eHow much time is needed daily and throughout the _,yeai' to
monitor the implementation?

eWho will do the tasks needed to monitor the irhplementation?

*How much funding is needed to support a‘mo_r'lit(')r'i'ng systéni?

Professional Development. School improvement often requires -

people to change the established order and comfortable way of doing "

* things. Thus, the more successful teachers initially are with a new |

- approach, the more willing they are to become active supporters of

closely associated with  it. Successful implementation of an approach is closely associated .

staff development that ~ With professional development that involves everyone who willuse -
the new approach. ' :

Successful implementa-
tion of an approach is

involves everyone who : R
will use the new toolsand An important part of professional development is learning about .
teaching tools and practices used in an approach. Perhaps as impor-
tant, the rationale and expected student outcomes for using an.
approach is a significant factor in the motivation of staff members.
Staff development should also include practice teaching lessons that -
will come up in the near future. This willincrease the probability that
teachers and students will be successful., S
Coaching, on the other hand, may involve a staff developer or “lead”
teacher working in a classroom, modeling how to work with stu-
dents, observing and giving the teacher supportive information to

improve his or her use of an educational approach. |

approaches.

In talking about how successful businesses sﬁppqrt their employ-
ees, Albert Shanker, president of the American Federation of Teach- .
ers, said this about GM's Saturn plant:

i

How did Saturn find these smart, flexible, and disciplined .
workers? It didn’t find them; it used an impressive training
program to give workers from 136 other General Motors plants . &+
 the information and skills and. ongoing help they needed to
participate in this new way of running an automobile plant. .~

The original team members received more than 400 hours of - -
~ training within their first few months at Saturn, and even.now, -
new employees take partinakind of internship. During the first
two or three months, they split their time between classroom - -
and on-the-job training. - | | .

' In a related vein, several of Demming’s 14 points of total quality. | =
management imply intensive support for teachers for learning new, °
effective practices: (3) build in quality; (5) improve constantly and -
forever; (6) include modern methods of training on the job; (10)

~ eliminate slogans; (13) target education and self improvement. -
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A proposal for a professional development plan should answer the
following questions: :

*Who will conduct the professional developmerit? If outside
. professmnal developers are needed, consider all costs for hir-
ing them. Also, consider how long professional development
will be necessary. Will on-site people be able to provide
- professional development in the short and/or long run?

° How much professional development will be necessary? When
- will inservices take place? What extra costs are involved to
. release staff?

..eHow much in-classroom professmnal development is neces-
sary? Who will do it? What are the costs?

" Coordination of Efforts. Educational reform does not occur in a
vacuum. This means your school’s existing programs and schedules
will need to be coordinated to minimize interference with the imple-
mentation of the approach. . :

Instructional approaches and priorities for programs such as TAG,
Chapter 1, and special education should be coordinated to avoid
conflicting approaches which may confuse students and communi-
cate conflicting messages to teachers.

Adequate teaching time should be provided for implementing the
approach. The amount of time allocated should take into consider-
ation that students with greater deficits in knowledge may require
more time to reach desired levels of performance.

. When planning how to coordinate a school’s program, your im-
provement team’s plan should answer the following questions:

eHow much time s needed to 1mplement the program? How will

that time be found in the schedule?
s Are teachers receiving any conflicting messages and demands?

Accountability Reports. Once an implementation is underway,
the school’s administration should provide its stakeholders—stu-
dents, parents, staff, and community members—withregular status
reports. The reports should focus on children’s performance and on
what is being done to help the children who are not at the desired
level. Agreement needs to be reached on what the reports will

contain, when they will be produced, to whom they will be given, and ‘

What actions will need to be made.

Program Evaluation. A school will want to celebrate its accom-
plishments while always working to refine its school improvement
efforts. Neither activity can occur without an evaluation plan to
determine the overall effectiveness of the project in improving stu-

dent learning. ' An evaluation plan must be developed before the’
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The site council must
develop an evaluation
plan before the
beginring of an
implementation.
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beginning of the implementation, particularly to make sure that
student performance data are gathered before the implementation
begms This means that information néeds to be obtained to deter-
mine the children’s level at the beginning of the 1mp1ementat10n SO .
itcanbe compared with the children’s performance at the endofeach
year. :

Evaluation is complex. For example, if the evaluatior is going to”
compare the performance of children in the new project with chil-
dren in other approaches, care should be taken to be sure the two’
situations are comparable. Some schools have highstudent turnover
rates, and it's not uncommon for students who begin first grade in -
one school to attend sixth grade at a different school. Comparing the

‘sixth-grade performance of a school with high turnover to the sixth-- '

grade performance of a school with low student turnover would not "
provide an accurate comparison of the programs.

Some important questions about evaluation your: 1mprovement
team should ask are: '

sWhat assessment measures will be used?

" Do the measures reﬂect'What has been taug.ht,?.
¢Will a comparison be made with other approaches?
*Who will the comparison group be? |
eWhat funds are necessary for the evaluation? | | |

For major reform efforts, it’s advisable to seek assistance from an

evaluation specialist. -
An Abbreviated Decision-making Process for Creating Smart
Schools

Figure 1 illustrates a decision-making flowchart that can guide -
schools in improving teaching and learning. Based on the school -

profile, the improvement team and eventually the entlre school staff

would be involved during stage 1 in determining areas where they
were not satisfied with student performance (the fll'St dec151on‘
diamond).

The first step in defining the scope of the imp rovement plan (stage

. 2) is to determine if benchmark (or better) performance has been

achieved elsewhere (the second decision diamond). Innovative
approaches (approaches that are completely new and have not yet .
been tested or validated) involve a much greater risk than using

 validated approaches. The risk in‘using an innovative approach is
only justified if a school is (a) already effect1ve1y using the state-of-

the-artin validated approaches orisachieving the benchmark levels
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(better) performance " Innovative reform is warranted to determine if

‘been‘achieved . o= " better results are achievable.
elsewhere? / ' : o

" no

yes

3
Are you using :
approaches that : no :
have resuited in ‘ —l
benchmark '
performance?

Implement validated
approaches,

Yes

4
Are the validated
approaches being
implemented properly?

ne
_ e Facus reform efforts on organizational
support and professional development.

yes

T

Fi'gure 1. The decision-'making process that can guide schools in detcrmiliing some
important features of the tools they should be looking for.
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* Think ofths handbook

as a road map for your

site council.

Approaches which
lower expectations for

- students, or delay
academic wosk in favor
of non-academic

activities are not school

improvement,
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of performance, and (b) the school is still not satisfied with the *

results, Only if the answer to this question (the second decision

diamond) is “no” is a school justified in selecting an innovative .
approach for implementation. -

As noted in the discussion of stage 2, innovative programs can
range in extensiveness (one curricular area for one group of students
to a comprehensive new approach for all students) and can be created
locally or adopted from elsewhere. However, innovative programs
entail less risk if they are first piloted with a relatively small number
of students.

If a school is not using validated approaches, then the selection of
new, validated approaches is the first order of business. This deci-
sion point is illustrated in the third decision diamond in Figure 1.

" If validated approaches are in use, but benchmark performanceis
not being accomplished, the factors of organizational support and
professional ‘development that influence the effective use of the
approaches will need to change. This decision point is illustrated in
the fourth decision diamond in Figure 1. The problem may lie -
exclusively in issues of organizational support and professional
development. The school may not be implementing the approaches |
appropriately. In this case, the school reform plan can center on
changing aspects of the organizational support and professional |
development so that consequent benchmark results are achieved,
without selecting a new approach. - |

Many aspects of professional development and organizational sup- |
port have been identified in the body of school-effectiveness re-
search. Some of the factors are: |

. *The school is characterized by a business-like atmosphere.

¢Student achievement is celebrated.

»Students are properly placed.

e Academic learning time is high.

In summary, effective school improvement may warrant a change Lo

in approach; in other cases, it may warrant a change exclusively in
aspects of organizational support and professional development, .
without selecting new approaches. :

Conclusion
The changing demographics of our population and the increas- |

ingly competitive international economy are putting increased pres- -
sure on our.education system to become more effective. The struc-
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tures that were functional during the 1950s are: clearly no lbnger |
functional in the 1990s. S -

This urgency might explain why educational reformers are ob-
- sessed with having answers—restructured schools, national stan-
dards, choice, etc. Having answers is not actually a problem. In fact,
‘we have too miany' answers. There have been over 350 national
'panels, commissions, and committees in just the past ten years. The
problem is recognizing and‘acting on a good answer.

People inside and outside ofeducation often acceptaninnovation’s -
~attempt to promote change as a substitute for change itself, or they
assiime that putting in an innovation is synonymous with improve-
‘ments in student learning. They declare projects a success because
teachers aré involved in decision-making, use hands-on teaching
and/or cooperative learning strategies, and so forth. But they often
don’t stay with the project long enough to determine whether learn-
.ing improved in a substantial fashion. .

~ A central mission of the National Center to Improve the Tools of
Educators (NCITE) is to contribute to the development of smart
- schools. A smart school uses informafion about student learning to
set goals and seek out, select, and implement productive answers
that align with their goals. The smart school continues to monitor
learning to keep the improvement cycle going. Smart schools look
for productive answers that can result in substantial achievements
for students. These answers involve measures of student learning,
instructional tools and practices, professional development, organi-
zational support and ties to the community. NCITE’s purpose is not
to endorse a particular answer but to mobilize and inform groups

that can lend expertise and motivation for schools to become smart, -

Thesé groups include teachers’ unions, businesses, school boards,
community groups, policymakers, professional organizations, and

publishers. The contribution each group can makeis des_cribed in the .

following publications:

,Crgafing Smart Schools: The Contribution qf‘Schools Boards . -
. Creating Smart Schools: The Contribution of Teachers Unions

s ‘Creati'ng Smart Schools:

The Contribution of Community Organizing
Groups - :

Creating Smart Schools: The Contribution of Businesses and Foundations

. Creating Smart Schools: The Contribution of the Profession—Lessons
from Health and Engineering ‘ :

‘As a road map, this

hai_ldbnok does not
di&_éié either destina-

 tions or routes, but it
does help the travelers
" organize the trip and

understand when
important decisions are
to be made and what
the implications of
those decisions might

be.

Bon Voyage
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- Summary of
A Handbook for Creating
Smart Schools

Stage 1. Setting Improvement Goals

1. Define important achievements for students in terms of measures.
- 2. Use the agreed-upon measures to construct a school profile.

3. Identify two or three improvement goals.

Stage 2: Defining the Scepe-of the Improvement Plan
1. What is the extent of the improvement that is needed?
2. Where will the approach come from? _ :
3. What scale of initiation and risk are accep’rable———small, medium, or large (e.g., a
classroom, school, several schools, or district wide)?
Stage 3: Selecting Tools and Practices for the Improvement Plan
1. Are the Approach and Its Outcomes Clearly Defined? |
2. What Evidence Exists the Approach is Effective?
oIf the approach has been implemented before; |
Where were these implementations?

Did they involve teachers and students reasonably comparable to those found in the
improvement site? ’

What were the results'? . _
oIf the approach has not been implemented before because it is new:

Did the publisher follow a learner verification procedure in developing the approach"
(Learner verification involves field-testing and revising the program based on '
- student errors and on teacher difficulties in using the program.) '

What were the results of the field-testing in terms of student achievement?

oIf there are research studies on the approach

Are explanations of the research clear enough fora layman to understand yetdetailed
enough to be believable?

Are the results valid and substanri_al? If research shows only a slight gain in student *
learning in response to a large expenditure of money and effort, the value of the
approach is questionable.

3. Is an Accountability Process Built into the Approach?

.eHave student and teacher measures been identified or created that will contribute
useful information about an approach’s implementation?

‘+Does the approach provide regularly scheduled observations for the purpose of
~ supporting student and teacher performance in a timely and effective manner?
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o Are assistance procedures specified for teachers and students who need additional

support?
- 4.Ts the Approach Sustainable?

e How much profess1onal development is required for initial tra1nmg7 For follow-up

training? .

In terms of expertise and compensation if teachers are required to create components?

» Are expectations reasonable for administrators?

e Are instruction, assessment, and profess10nal development coordinated and suffi-

cient?

»Has the success of the professional development been documented in terms of the
ability of staff members to perform at uniformly high levels followmg the proposed

staff development?
5. Is the Approach Equitable?
6. Are the Costs of the Approach and its Implementatlon
Reasonable?
Stage 4: Planning and Implementation.
1. Curriculum Materials.
~ 2. Monitoring Progress.
3. Professional Development.
4. Coordination of Efforts.
5. Accountability Reports.
6. Program Evaluation.
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The Mattawau,:wchigan Model“ S

Key Features of a Working School Improvement Model for Schools

For more information see “Learning is Our Business” by Howard Farris (Martawan Bd Preszdent) Doug Carnzne, and
Jerry Silbert in The Amencan Scheol Board Journal, December, 1993, pages 31-33.

Key personnel and duties:
- Instructional facilitator - :
» Helps teachers create:and admuuster tests which students take every quarter -
* Helps analyze the results of the tests and implement the solutions to meet the needs of
" every student, not just the high and low performers. :
» Develops the skills of teachers, especially new teachers, in a non-threatemng almosphere of
growth. Does not formally evaluate teachers for contract renewal decisions.
* Ensures that each student.and each instructional group is progressing at an othal rate
School Board Student Learning Subcommittee -
¢ Composed of 3 school board members or appointed parent representatwes
 Reviews reports on student learning. :

Key reports to the School Board Subcommittee:
Quarterly student performance reports
e Each group s rate of progress is determined by cornparlng a pro]ected goal with the
- group's actual progress: 1f a group’s performance falls short of the goal, the instructional
facilitator and teacher develop a corrective course called an action plan.
e If an individual student’s performance level indicates that he or she is having difficultyina *
subject, the action plan might also call for the instructional facilitator to initiate diagnostic .
testing, including classroom observation, and work with the teacher to gwe the chﬂd o
special help. o
~Action plans e
= Action plans propose solutions, either usmg the available resources or using new resources "
- (e.g., an additional teacher to reduce class size). Whensignificant new resources are re- s
- quired, the action plan is submitted to the full board for approval. The plan states the
problem in terms of student performance and prov1des a rationale for the preposed solu-
tion and related expenditure. :
- = Forgroups of students, soluhons rmght involve changmg the teachmg practlces or the
- curriculum. - :
. » Forindividual students, soluhons rrught mclude extra tutormg or ass1stance from a spec1a1-
" ized teacher. "
Procedures for new adoptwns as solutwns :
= District officials search continuously for successful programs that lead to high levels of
- student performance on academic outcomes. '
* Step one: Obtain data from other elementary, middle, or thh schools. =
s Step two: Analyze the data to identify high performing groups of students from back-
grounds similar to the school population.
° Step three: Consider adoptmg the practices and programs being used in the h1gh—perform—
. ing schools. :

Workmg Model: Mattawan, Michigan
'+ Ranks among the lowest (517th out of 524) in per-pupil expendlture in Mlchlgan
. ® Con51stently ranks among the state’s best on statewide assessments.
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A Teacher s Guide for Readmg Research

Bonnie Grossen
University of Oregon
Barbara Ruggles and Sandy Bailie
American Federation of Teachers -

The primary question facing teachers, and the
ultimate question facing educational researchers, is
“What can we (I) do to improve student learning?”
The answers to this question comprise the knowl-
edge base of. teaching procedures and tools that
empower teachers to maximize student learning.
The purpose of this guideis to help teachers become
good consumers of research and gain access to this
knowledge base.

Research, Craft Knowledge, and Dogma
Research and craft knowledge involve scientific
thinking. Dogma does not. Scientific thinking uses

logical reasoning to derive knowledge from evi--

dence. Scientific thinking can be both formal and
informal. “Research” describes formal scientific
thinking and “craft knowledge” describes informal
scientific thinking. “Dogma” describes beliefs that
derive neither from formal {research) nor informal
scientific thinking (craft knowledge), but seem to
come from some authority. The following section
explains the significance and meaning of these three
concepts in greater detail.

- Research that answers the question, “What can I
do to improve learning,” involves formally control-
ling experimental situations to test hypotheses
against empirical evidence (objective observations
of reality). The experimenter manipulates the teach-

ing practices (i.e., the “independent” variable), con-

trolling all other variables so they do not affect the
results, and observing theresults in terms of student
leami.ng (i:e., the “dependent” variable). Experi-

Tablel. A sunple descnphon of an 1dea1 scientific 1nvest1gat1on

" evaluate teaching practice. :
smile for the first six months” is a piece of craft

mental research that evaluates how studentlearning
“depends” on something the teacher can “indepen-
dently” control is the most reliable way to build a
knowledge base about what teachers could do to
improve learning. . Table 1 pr0v1de5 a simple de-
scription of such a scientific .experiment,

A formmal science denved through ngorous ex-
perimental studies, such as described in Table 1, is
not born-overnight, but continues to develop over

‘time. Therefore, research cannot describe every-

thing a teacher does. :A teacher can and should
integrate his or her craft knowledge (a science of
teaching developed moreiriformally from classroom
experience) with the knowledge derived from re-
search (a sciénce of teaching developed from care-
fully controlled experimental stuches) in a practical
scientific model of teaching.

Craft knowledge describes the knowledge teach-
ers gain by thinking scientifically .about their own
experience. Similar to research, craft knowledge
derives from closely observing student behavior to
For example, “don't

knowledge that experienced teachers often pass on

to new teachers. 'As far as we know, there is no

research testing the truth of this statement. It is
probably the result of many teachers’ reflecting on
their first year of experience ‘and noting that they
were too familiar with their students, The ability o
express respect and kindness to students and yet
remain the person in charge of a large group of
energetic youth does not come -easy to ma.ny new

ol

Hypothesis: Problem-solving toolbox A will help st'udents solve math problems
Independent variable: Problem-solving toolbox A o _ ) ‘
Dependent variable: A set of math problems for students to solve

Design: A sample of students are assigned to two instructional groups. The two groups of students
are equivalent in ability and background knowledge and in everything relevant-to mathematical
problem solving before the experiment begins. During the experiment, the instruction to both groups ;
is equivalent in every regard, except for the fact that one group uses the problem-solvmg toolbex, the
other group does not. When the instruction is completed, both -groups take the posttest. The
performance of the two groups is compared to see if the group using the toolbox achieves higher scores.
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teachers. Th1s p1ece of craft knowledge serves to

caution new teachers about the dangers of fbecoming -

too fr1endly W1th students

Teachers' craft knowledge should not contradict
scientific research ‘but rather fill in the gaps of
scientific research. Any contradjction that occurs
must be theorehcal.ly resolved so that the teacher’s

prachces remain consrstent with the sc1ent1f1c data i

Either there were problems with the design or mter—
pretat1on of the data in the study, or the teacher s
practices may need to change Fmdmgs from care-

fully controlled stud1es such as that in Table 1 pro- -
vide more reliable knowledge than teacher’s craft
knowledge, derived ‘through informal study and.

observation. Do now  Activity 1 below to evaluate
the srgm.fmance of the concepts research craft knowl-
edge, and dogma :

The answers to part I represent craft knowledge
If the answers to part II were a, t_hey represent
dogma Research indicates that both answers are b,

likely to hear is true about bramstormmg contra-
dicts actual research. Robert We1sberg (1986) sum-. |
marizes the research on brainstorming and prob- |
lems solving as follows:
“If one wishes to solve a problem effectlvely,
-.one should try to determine as precisely as
- possible what criteria the solution must meet
- before startmg work on the problem, hy to
keep these criteria in mind as one works,and . .
work alone” (p. 66). S
Wersberg also explains how a very effectrve market~
ing program smothered these research fmdmgs and -

persuaded American education and educatron :
abroad that brainstorming in groups without crite- -
ria was more effective, Beliefs that are promoted by

some authority, such as these popular beliefs about
brainstorming were, yet contradict sc1ent1.f1c evr- :
dence, are dogma.
Which' type of knowledge has governed your
teachmg behavior? ‘Especially teachers who found -
in Act1v1ty 1 that their craft: knowledge d1d not agree

(see Appendlx A). In t.h1s case what people are most

- Activity It Comparing research, craft ‘k_nowledge, and dogma

' Imagine these kinds of probleins for ycur students to solve:
(a) “How can Americans have more influence in foreign policy?”

(b} “Ant1c1pateconsequences that mightarise if people werebornwith an extra thumb on each o
hand e

(c) ”Increase the number of European tourists visiting the U.5.”
(d) ”Invent brand names for a c1garette, a deodorant, and automoblle i .
" 1 Answer these queshons based on your own personal craft knowledge (your expenence)
— 1 Is 1t more eff1C1ent to (a) have students work in groups to bramstorm? R
- (b) have students work mdrwdually to bralnstorrn? o

—2. Is it more eff1C1ent to (a) have students brainstorm first, then develop cr1ter1a e
‘ . for evaluatmg asolution? |

. . .i(b) have students develop the cntena f1rst then bramstorm? i
II. Now answer these quesnons based on what you have been told is research or best pract1ce A
—1. 1Is rt more eff1c1ent to (a) have students work in groups to brainstorm? o
N . (b) have students work md1v1dually to bramstorm" .. )

—2, I 1t more eff1c1ent to (a) have students brainstorm f1rst then develop criteria.
: ¢ for evaluating a solution? . . : L

- . _(b) _have students develop thecriteria first, then bramstorm?
D1scuss1on

Do you find there isa contradrctmn in your answers to part I and oz
If so, how would j you resolve the contradiction? )
See Append1x A to'find what research says is best practlce
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Wlth the dogma, but did agree- W1th research that

‘they were unaware of, may also’ acknowledge that

their teaching behavior hasbeen governed by dogma,
rather than their craft knowledge. For these teachers
their craft knowledge, derived from their own per-

sonal experience, would have been more reliable

than listening to some authority promoting dogma.
Teachersdonotintentionally let dogma govern'their
behavior, but unfortunately, dogma is often touted

as research, Teachers innocently follow dogma and

contradict research everyday in the classroom. Fol-
lowin ¥:1 dogma hkely w1ll cause learning to deterio-
rate

Teachers craft knowledge should not -
contradictscientificresearch, but rather: _
fill in the gaps of scientific research.

- Scientific thinking (the use of research and craft
knowledge) has increased the productivity of agri-
culture, medicine, and other professions. Scientific
thinking should also increase the ability of teachers
to improve learning. A good parallel model for
scientific thm.kmg is agriculture. (See Worrall &
Carnine in this issue for a comparison of education
with medicine and engineering.) Farmers evaluate
the éffectiveness of their farming practices by look-
ing at the size of their harvest. Their goal is to get
h1gher yields by adjusting and changing their farm-
ing practices. Similarly, scientific teachers evaluate
the effectiveness of their teaching practices by look-

ing at the levels of student performance. Their goal

is to get higher levels of student performance (de-
pendent variables) by adjusting and changing teach-
ing practices (independent variables). . ;
Individual farmers could conduct their own sci-
entific research by systematically varying farming
practices tosee how these changes affect the harvest,
However, it is preferable to have agricultural re-
searchers take the risks and costs mvolved in care-

 fully control.hng variables and studying their ef-

fects. This research information helps to build a
shared knowledge base about farming. Similarly, it

is more efficient for teachers to use educational

research than to conduct their own individual scien-

tific research by varying teaching practices to see-

how these variations affect student learning.

When farmers apply research, they do not 1gnore

the size of their harvest and assume that applying

_.research will maximize their harvest yield. For
. example, learmng that irrigation improves growth
of potatoes in Idaho, Idaho farmers would not sim-

ply irrigate and ignore the fact that their potatoes
rotted from overwatering. Farmers would apply the

research and thoughtfully evaluate 1t""addmg their

own craft knowledge regardmg the amount of water

that seems optimum for their partlcular fields, for
example Farmeérs never stop looking at their own
yleld as they apply research. In othér words, farm-
ers apply agricultiral research in the context of
developmg théir craft knowledge. Craft knowledge
is riot personal beliefs though without regard for
the eviderice available iri one’s personal experience.

Craftknowledge derives from less formal “research,”

which involves comparing this year’s yield with last
year's yield, c‘om’paring the current yield with the
average yield or comparing it with the best yield.
Craft knowledge is based on evidence; unlike dogma
which is based on behefs w1thout regard for evi-
dence.

Similar to farmers, teachers also should not ‘sim-
ply apply éducational research and trust that stu-
dent’ performance will be maximized. - Teachers
should continue to develop their craft knowledge
using less formal research and scientific thinking,
which involves comparing the performance of this

- year's group of students with' that of last year’s;
comparing their current levels of performance with

 the average performance (norm-referenced tests) or

comparing them with the best performance achiev-
able (befichmark criteria on criterion-referenced
tests), The great danger inapplying what one is told
is research and ignoring the actual results, is that

dogma is always dressed as research. In today’ Ches
climate of sophisticated marketing tactics, it is al- ~

_ways better to be skeptical than trusting.

_ SClEl‘ltlflC thmkmg (the use of research
and craft knowledge) has incréased the
‘ 'product1v1ty of agriculture, medicine,
- -and other professions. ' Scientific
thinking should also increase the ability

- of teachers to improve learning. -

- The Anti-Science Views

An anti-science attitude encourages educat1on to

follow dogma 'A commion criticism of science is that
..it is not perfect, observations are never objective,

-and so on; therefore, the scientific method is not a
reliable way to build knowledge. Of course, science
is not perfect. ‘The experiment described in Table 1

- sounds ideal. In reality the expenment could never

- be carried outas perfectly as it is described in Table

" 1. Reality is not as perfect as theory. However,
" knowledge gamed using studies that are closer to
~ the ideal (i.e., more rigorous and formal), is. .more

reliable than knowledge gained using less formial
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‘quicker- access to a larger body of research thar

original studies do. The pitfalls to avoid in reading
both types of research are described later.

Reviewing Summaries of Research

Research syntheses are very waluable because
they allow the reader to efficiently survey a lot of
research. It is very important though to look for a
“scientific style” in the writing. John T. Bruer (1993)
in Schools for Thought exemplifies a scientific style.
Bruer helpfully summarizes relevant research to
support his points and conclusions. The data and
logic behind Bruer’s thinking are clearly described
so that the reader may review all the evidence before
accepting the conclusions Bruer makes: - The refer-
ences are clearly cited so that the reader may go to
those original sources and review the research data
in detail, to'see if Bruer omitted something signifi-
cant or slanted the results in some way,

Sometimes, in general literature about teaching,
conclusive statements are made withouta summary
of the research: This is also acceptable as long as

‘research citations of experimental studies are provided

for the critical reader. The reader should beware
though. Often citations are provided that do not
include any data but rather only cite other opinions.
The following parody modified slightly from Sprick
(1992) illustrates this problem:
Many people assume that if they see -
printed material in a book or journal that
locks-like this, they are examining research
(Grossen, 1992). What they do not realize is -
- that professional opinion can be referenced in
the same manner (Ruggles, 1993).
A small group of prolific professionals
- with'strong beliefs can write a great deal and
quoteeach other’sideas (Bailie, 1994; Grossen,
1993). They can createa circular research base

that may appear to be research (Bailie, 1895), - .

but may, in fact, just be bullshit (Engelmann,
11965), . |
- A true skeptic will always go to the original
research to verify the assertions made in summary

-sources, especially if no description of the research

study is provided.’

Reviewing the Actual Research Studies

Reading studies requires checking both the data
analysis and the soundness of the reasoning from
those data. Checking the data analysis may some-
times require a lot of technical knowledge about
statistics and so on. Checking the soundness of the
reasoning requires sound logical thinking. The great-
est misuse of research seems to come from the latter,

unsound reasoning from data, rather than the former.

So in this guide we will emphasize‘évaluating the
soundness of the reasoning 'and assiimie the data
analysis is proper and accurate; ‘Taking this ap-
proach, we will gain a lot of ground in becoming
good consumers of research without havin gtolearn
a lot about statistics. o .
In answering the question “What can we do to
improve student learning?” your goal is to find
procedures / tools that you can use in your class-
room. Not only must these procedures / tools be
sufficiently described that you understand exactly
what to do to implement them, or know wheretoget
the specific knowledge to implement them, but the
results must be worthwhile. The students in the
résearch study must be performing at a level that is
higher than what your students currently achieve.
" Below are the steps in reviewing a research study.
Each step will be explained by illustrating how it is
applied to the theoretical study in Table 1, A stm-
mary of these steps can be found in Appendix B..
~Step 1. What is the research question? The first
thing to do in reviewing scientific research is to look
for the research question. The research question in
the problem-solving study ‘was, “Does problem-
solving toolbox A improve students’ mathematical
problem solving?” The question should state both
the dependent variable (students’ mathematical prob-
lem solving) and the independent variable (prob-
lem-solving toolbox A), - o S
Step 2. Look for the task or test that students
were asked to do. Does the test, or does the sample
of items from the test, represent whit you under-
stand of ‘the words in the research ‘question that
describe the dependent variable, to mean? - '

- Assume the test in our theoretical study con-
tained items like these: 2 + 4 = 79X 231=_ .
Do these items fit your definition of “mathematical
problem solving”? - If not, revise the research ques-.
tion in your mind. 'For example, a better way to
describe the dependenit variable might be “mathemati-
cal computation,” rather than problem solving. In
research, we call this match between the actual test or
task and what the researchier claims to be evaluating
“validity.”” Validity is determined by a consensus of
opinion. : If most people would agree that the above
two items represent problem solving, then the test
would be a valid measure of problem solving.’ But if
most people think of something else as problem solv-
ing, then the validity of the test is in'question,

Justbecause the actual test or task does not match
your understanding of “problem solving” does not
mean that the study has no merit though. It just
means that the results may not be interpreted to
mean what you might have- thoughit ‘they would
mean, if you had notlooked at the actiial test or task
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that was used to evaluate student performance You
may interpret the data your way, as long as you are
logical and your interpretation is consistent with
other research.

When you read research, be sure to
. look at the data as if you did not know
whattheresearchers’ conclusions were.

When you report to students and parents regard-
ing the quality of a students” work, a main concern
of all parties is that the reports-are fair. In research
terms, fairness {consistency} is called “reliability”
and it can be quantified. An acceptable level of
reliability is a “reliability coefficient” of at least .70.
(The possible range is 0 to 1.0.})

Step 3. Look for the data. If you were a teacher
conducting the problem-solving toolbox study, you
would not start making any conclusions without
looking at students’ problem solving scores. When
youread research, be sure to look at the data as if you
did not know what the researchers’ conclusions
were. Interpret the actual data on student perfor-
mance for yourself, Compare your 1ndependent
interpretation with the researchers’.

In interpreting data, you look for differences in

- mean scores. If one instructional treatment is better
than the other, we would expect the mean score for
the group who received that treatment to be better.

However, chance is always a possible explanation
for a difference in mean scores. In fact, the likeli-
hood that two groups of children will score exactly
the same is very small so the likelihood that a small
difference in means occurred by chance is very great.
Research studies use statistics to rule out chance.
Without ruling out chance, you cannot really con-
clude that just because there is a difference in the
means, one group was better than the other. When
the difference in the means is great enough to rule
out chance as an explanation for the difference,
research studies usually report that the differences
were 51gmf1cant To describe the differences as

“significant,” the researcher must apply an accept- -

able statistical test of significance and find that the

probability that the results could have occurred by

“'chance was less than 5 in 100 (i.e., p < .05).

If there are no data cited or reported, the study is
not research and is probably no better than your
own personal opinion.

After you have looked at the data and come to
your own conclusions, check if the researcher’s con-
clusions agree with yours. If there is a discrepancy
between the researchers’ conclusions and your own,
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‘review the data aga.m to see 1f you missed some-

thing. . :
Step 4. Rev1ew the procedures The procedures i
section of aresearch study should describe the inde-
pendent variables in detail. Read the details of the
procedures to determine what the variables were. |
Identify the critical differences in the procedures -
that might explain the results. What alternative .
procedures or tools werenot compared which might
bejust as effective, or possibly more effective? Read
with enough care that you actually learn what you 7
could do in your classroom to improve learning..
If there is a discrepancy between the data and

your personal craft knowledge, review the design -

and experimental procedures to see if the experi-

ment was fair and if the procedures actually align .-

with what the experimenter said was done. If, for :
example, the problem-solving toolbox in the study
described in Table 1 involved nothing more thana

number of drill sheets for number facts, you might -

note that "problem—solvmg toolbox” does not accu~ -
rately describe the procedures.. L

Step 5. Compare with your craftknowledge and
your teaching situation. If you are unable to re-
solve the discrepancy between the data and your

craft knowledge through more careful reading, then |-

try the procedure that seems to contradict your beliefs |

in your classrooin and take yourown careful dataon ;-
" the results. You may need to revise your craft knowl-

edge to accommodate new scientific lcnowledge

Practice Activities: ldentlfymg Pltfalls
The No-data Problem - .

Reference material:

National Council of Teachers of Mathematlcs
(1989). Curriculum and evaluation standards for
school mathematics. Washington, DC: Author,

National Council of Teachers of Mathematics.
(1991). Professional standards for teaching math—
-ematics. Washington DC: Author

The lack of any data supportmg a set of teaching
recommendations is currently an all-too-cominon |
problem. - The highly praised teaching procedures
recommended by the National Council of Teachers
of Mathematics (1989, 1991), for example, are not
supported by data. {Note: The recommended math-
ematics goals are distinct from the recommended
teaching methods.) The documents claim only tobe ;
a research agenda, not a research-based document.
One documentstates that “one reviewer of the Work-
ing Draft of the Standards suggested the establish-
ment of some pilot school mathematics programs
based on these Standards ...” (p. 253, 1989). :
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Siruciural analysis of re.}pqme: 10 "Sajurday Shopping”

: _Flobi:m Structure: ? — |b=d] = 4.43

Dyad

‘Solution Structure!  4C' dM SMi

5C SM 6Mi -
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b+ d] + 4.43

b+d] +4.43 X X
b+ dy) + 4.43 :
b] + 4.43

ug%h-dlﬂ.u

X . X

[b+ d] 4.43

b+d]-d4.4] X
b}4.43

b+ d] {=4.43) ‘ X

X

'd; and d; refer 4o 1.50 and .25 respectively
*c—contral, M—maximum, Mi-~minimum

*Stated in protocol that answer ks {b + d but subtracted .43 lrom [b + 4] on planning bourd.”

- Noteven this pilot evaluation occurred before the
NCTM teaching procedures began to be adopted
nationwide. Though no research is cited in the
NCTM documents to support the efficacy of the
NCTM's recommended practices, educators across
the nation seem to accept them as if they were a
proven reform, Hopefully, luck is with the nation
and the opinions of the members of the NCTM
_committee represent an improvement in teaching
practice. It is, however, a very big risk, one that
farmers would not take in comparable proportions
with their crops. , .
Any document, article, or position paper recom-

mending any teaching practices should provide sup- .

porting research.. Teachers may choose to use the
recommended practices, but they should always

bear in mind the hypothetical nature of the recom- _

mendations, and carefully evaluate the performance
of their students in the classroom. Any document

used to force teachers to adopt new practices should’

be supported by scientific evidence.
The IrrelévantéData Problem

Reference mnaterial: . .
Schoenfeld, A. H. (1989). Teaching mathematical |

thinking and problem solving. In L. B. Resnick & -

L. E. Klopfer (Eds.), Toward the thinking curricy-
“lum; Current cognitive research (pp. 83-103).

Alexandria, VA: Association of Supervision and
. Curriculum Development. '

Schoenfeld (1989) repoi'ts astudy where he taught ‘

mathematical problem solving by circulating around
. the classroom asking three questions: (a) “What
{exactly) are you doing? (Can you describe it pre-
cisely?),” (b) “Why are you doing it? (How does it

fit into-the solution?),” and (c) “How does it help
you? (Whatwill you do with the outcome when you
obtain it?).” Schoenfeld reports the effects of this
intervention as follows: - T
Students are asked these questions early in
the term. They are generally at a loss to
answer them (and I encounter a significant
amount of hostility and resistance). When the
students realize that the questions will con-
tinue, they begin to defend themselves by
. discussing the answers in advance. By the
end of the term, discussing the questions has
become habitual for them. (p. 98) .
The only data Schoenfeld reports do not show an

increase in success in problem solving. Rather these -

data describe how one pair of instructed students in
Schoenfeld’s University class spent their time in
solving a problem. Schoenfeld does not describe
how he selected this pair of students, whether they
were randomly selected, or were perhaps the best
example of what he hoped to achieve. Nor does he
describe how the other groups’ problem solving
behavior compared with this pair’s. o

Anydocument, aftic_le, orposition paper
recommending any teaching practices
should provide supporting research.

Schoenfeld presents no data on the effect of this
intervention on problem solving success. Success-
ful problem solving does not even seem to be
Schoenfeld's goal any more. He states that “the
point here is not that the students managed to solve
the problem, for to a significant degree solving non-
standard problems is a matter of luck and prior
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The Obvious-Experimenter-Bias Problem

Reference material:
Vance, ]. H., & Kieren, T, E. (1972). Mathematics
- laboratories—more than fun? School Science

and Mathematics, 617-32.

Vance and Kieren compared three instructional
treatments, a mathematics laboratory group, where
students used manipulatives to discover concepts
with pariners, a class discovery group, where the

teacher used. the manipulatives to present the dis-

covery lesson tothe wholeclass, and a control group,
where the usual mathematics instruction was used.

Means and standard deviations are notreported, as
is conventionally expected in a scientific study.

Nevertheless, the experimenters summarize the data
to some extent for the reader.

One of the measures was a daily test over the
content of the lesson. “Analysis of the total scores
obtained by students on the ten review sheets indi-
cated no significant difference between learning in
the laboratory and class discovery settings except
for average and low ability seventh graders. For
these samples the class discovery group scored sig-
nificantly higher than the lab group. But the Grade
8 students and high ability Grade 7 students who
worked in pairs from written instructions appeared
to have learned as much as those in the teacher-
directed class setting” (p. 620).

Another measure was a cumulative test of prob-
lemsolving. “Students from the experimental groups
performed significantly better than control students.
Group mean scores of the class discovery students
were generally slightly higher than those of the lab

students, although differences were generally not

significant” (p. 621).
A measure of divergent thmkmg was also admm-
istered. “The mean number of acceptable responses

was highest for the class discovery group, followed

- by the lab group, then the control group.” The level

- of significance is not reported, though convention
would dictate that these statements would not be
made unless the differences were significant.

On all the above measures, the teacher-directed
class discovery group scored higher, either signifi-
cantly or nonsignificantly. Only on attitude mea-
sures did the trend shift to favor the lab treatinent.
“On the three subscales of the instrument the lab

- group rated highest, followed by the class discovery
group and the control group. In particular, the lab
students rated highest in feeling that learning math-
ematics is fun or enjoyable and in the view that
mathematics is a subject which can be explored

‘experimentally.” And on anotherreaction measure:

“Although students from both experimental groups
reacted positively-to their respective program, the-
reaction of the lab students was more highly favor-
able than that of the class discovery students. While
both groups registered uncertainty about what con-
tent they had learned from new experlences, a sig-
nificantly larger number of students in thé labora-
tory felt they were gaining something from the lab
thanrdid students in the Class Dlscovery settmg” (p
623). -

Besides lackmg rigor in the reportmg
‘of data so that others may check and
review the results, the Vance and Kieren
‘study presents conclusions that
‘misrepresent the results of the study.

Yetin the conclusions, Vance and Kieren seem to
imply that the laboratory group performed better
than the class discovery group: “Although, in terms
of new learning, a teacher demonstration-and-dis-
cussion approach [class discovery] appears to be at
least as effective [emphasis added] as a manipulative
laboratory with the concrete materials with students
at these grade levels, students strongly prefer the
laboratory situation because of the freedom it pro-
vides for experimentation and for working indepen-
dently of a teacher” {p. 623).

Besides lacking rigor in the reporting of data so
that others may check and review the results, the
Vance and Kieren study presents conclusions that
misrepresent the results of the study. The two
experiinental treatments seemed like a fair compari-
son, but the less effective treatment was represented
as the better treatment.!

The Wrong-Descnptor Problem

Reference material;

Bay, M., Staver, J., Bryan, T., & Hale, J. (1992)
Science instruction for mﬂdly handicapped:
Direct instruction versus discovery teaching.

Journal of Research in Science Teaching, 29(6),

555-5 70

Bay, Staver, Bryan, & Hale compare activity-based
learning w1th teacher-directed instruction using stu-
dents with disabilities. They conclude that the re-
sults of their study contradict previous research that
has found teacher-directed instruction more effec-
tive with special education subjects. .

However, the instruction that Bay et al. call teacher-
directed is not the same direct instruction supported
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by prevmus research Prev:ous research supports
instruction thatis lughly interactive with the teacher.
The intervention that Bay et al. call “activity-based”
seems to ahgn more closely w1th research-based

direct instruction. Bay et al. report that the number

ofteacher-initiated teacher-student interactions was
higher for the activity-based instruction (412 teacher
questions) than for the teacher-directed instruction
(only 261 teacher queshons) Act1v1ty-based instruc-
tion thatis characterized by ahigher level of teacher-
student interactions (teacher questioning or direct-
'ing students and students responding with some
action) is not student-directed activity, but rather it
becomes teacher-directed instruction.,. One cannot
rule out thatteacher-direction in the “activity-based”
treatment of the Bay et al. study was a key factor in
achieving the superior results -for that treatment.
And one certainly cannot use the results of the Bay et
al. study (1992) as evidence to support student-
directed act1v1ty-ba5ed mstructlon over teacher-di-
rected act1v1ty-based mstructlon

Reference matenal : Lo
Catrambone, R. &-Holyoak K (1989) Overcormng
contextual limitations on problem-solving

behavior. Journal of Experimental Psychology . ‘ :
- Learning, Memory. and Coggxtlon, 15 (6) 1147—

1156.

In a series of six experiments, Catrambone &"
Holyoak found that a highly directive strategy for
problem solvmg had the greatest level of success.;
The most effective instruction required students tﬂ, :
memorize the ideal answers to 6 questions, one of
which was the following verbal description:: “If a:
target is difficult to overcome because a large force. -
cannot be aimed at it from one direction, then divide:
the force into parts and deliver from many direc-
tions.” Less explicit descriptions of the deep struc
tural similarities (requiring students-only to. write;
answers to.the 6 questions and. receive corrective!
feedback) or fewer practlce problems were both "
conditions that resulted in less successful transfer,,,

' S1gm.ﬁcance of Differences Between Treatment Group Means of Numbers of Prmmples I(nown on Th.lrd

Posttraining Test :

Standard Eror of

L Level of

: " Difference Between - o :
— Group Pair "~ Means_ Difference t Significance
- Minimum and Intermediate =~ . 2.857 . 446 6.41 . .00l
. Minimum and Maximum -~ .. - 941 4525 2.08 ' .05 - .
- Maximum and Intermediate ~~ ~ © 1916° T 7 468 409 001 -

Treatment-Group Means and Variances‘ for Numbers of Principles Known onTthd quttrein.ir_ig“'li‘est‘ R

Sy

Treatment Groups

Statistic _ Minimum , :

. Maximum

Intermediate -
Mean 1733 4590 2.647
Variances 420 467 - 493
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Catrambone and Holyoak describe the more effec-
tive instruction, which requires students to memo-
rize model answers, as “guided discovery.”

‘Activity 2: Practice reviewing the Tarver and
Jung research study found in this issue,

Reviewinga Complex Research _Study

Refererice material: - ¢ - SR o
Kittell, J. E.(1957). An experimental study of the
- effect of external direction during learning on
' transfer and retention of principles. ‘Journal of

" Educational Psychology, 48, 391-405.

' Step 1. WHat is'the research question? Kittel’s
question is, “What is the effect of differin g levels of
discovery and'explicit teaching on students’ future
ability to discover?” -~ - - - -

Activity-based instruction that is
characterized by a higher level of
teacher-student interactions (teacher
questioning or directing students and
students responding with some action)
is not student-directed activity, but
rather it becomes teacher-directed
instruction.

Step 2. Review the test tasks. Three tests evalu-
ate performance on three kinds of tasks: mastery,
 transfer; and discovery. Reliability is reported as
-74, which is within the acceptable range of above
.70. (See definition of reliability in glossary.). The
reading difficulty of the items was simplified so that
the items were tinlikely to be tests of reading ability.
Each of the three tests evaluated knowledge of 15
principles with three items used to assess each prin-
ciple (i.e., each test had 45 items). An error on any
one of the threeitems counted as an error forthe
whole group of three. The principles ori the mastery
and transfer tests were the instructed principles,
- The items on the mastery test were the same typeas
those used in instruction. The items on the transfer
test were of a different type but required knowledge
of the same 15 principles. The principles on the
discovery test were new. The ability todiscover new
principles is a desirable learning goal. ‘
Step 3. Review the data. Student performance
data are reported for three different instructional

groups: a “mirimum” group ‘that'wis told only to
figure out the"principles, an“intermediate” group
that wasgivena verbal statementof tha principle, or
rule, and a “maximum” group that was told both the
principle and the answers ‘duting“instruction, All
students in'all groups receivéd immediate feedback
as to the correctness or incorrectness of their re-
sponses. Pretests were administered ‘which indi-
cated that the three different groups were equiva-

lent before instruction.

- Astatistical testof significance indicates
.. the level of probability that the

differenc_es inmeans could be explained
- by chance. | S

Irt comparing mean scores, the big question is
whether differences are big enough. that ‘one can
safely conclude the difference was a result of differ-
ential treatment, and not a result of random vari-
ables. Statistics are used to deterniine the probabil-
ity that chance explains the differences in means;
therefore, statistical significance is the most impor-
tant statistic to check for. Kittel’s tables reprinted
below show three statistics: the mean scores, vari-
ances, and statistical analyses for significance for the
discovery test(the third posttraining test). (The data
for the othertests arenot included here.) A standard
convention'in scientific journals is to portray these
three statistics in table form. ' '

Statistical tests of significanice generally use the
number of subjects in each group, the mean score,
and a medsure of the spread of scores within the
group (either the standard deviation or the vari-
ance} in the calculation. ‘The theory behind a test of
significance is that random variables affect the per-
formance of students in random ways, thus increas-

.ing the performance spread among a group of stu-
dents. Soas the spread in performance within groups
increases, the difference in the means must be greater
to rule out these random variables as explanations
for the difference. If the spread in performance of

" two groups is very small, then only a small differ-

_ence in the means may be significant. The measure

“of spread reported in this study is the variance. The
spread is also often reported as standard deviation,
which is the square root of the variance.

Statistical tests of significance also correct for the
size of the sample. Random variables have less
opportunity to be detected in a very small sample,
suchas 15 ina group. Therefore, a small group must
achieve a much greater difference in'means to reach
statistical significance, whereas a large sample of
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hundreds of students in a group may achieve statis-
tical significance when there is really very little
difference in the performance of the groups. In fact,
with very large samples, results may possibly be

statistically significant, but not “educationally” sig-

nificant. That is, the difference may be so small that
the small educational gain does not warrant an
expensive change in school practices to adopt the
more effective treatment. If theresults of a statistical
test of significance are provided, the reader need not
be too concerned about the size of the sample.

A statistical test of significance indicates the level
of probability that the differences inmeans could be
explained by chance. The above table from the Kittel
study shows that the level of significance in the
differences in the means of the intermediate and
minimum group was p < .001. This means that the
probability that chance or other random variables
explain the differences in the means is less than 1 in
1000, The cutoff score for an acceptable level of
significance is p < .05, which means that the prob-
ability that random variables explain the differences
in the means is less than 5 in 100.

As Kittel should, he interpreted only significant
differences in his conclusions: “The Intermediate
treatment group was-able to discover a significantly
greater number of new principles than either of the
other two treatmerit groups. The Maximum treat-
ment group was able to discover a significantly
greater number of new principles than the Mini-
mum treatment group” (p. 400). This summary by
Kittel seems completely consistent with the infor-
mation reported in the tables.

The instruction that resulted in better
performance on a test of discovery
involved telling students a principle or
rule and requiring them to apply the
rule to examples.

Kittel mtegrates his findings with those of other
_studies reviewed in the introduction: “Evidence
from this experiment in conjunction with that of
similar experiments indicates that furnishing learn-
ers with information in the form of underlying prin-
ciples ... may provide the background enablmg fu-
ture discovery of new principles.”

Step 4. Review the procedures. The instruction
that resulted in better performance on a test of
discovery involved telling students a principle or
rule and requiring them to apply the rule to ex-
amples, The less effective treatments involved (a) a
discovery method, where students were expected to
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learn to discover by discovering, and (b) a radically ‘
explicit method, where students were told both the
rule and the answers meaning they did not have to
apply the rule.

The procedures in the Kittel study were desxgned
to test a theoretical assumption regarding the rela-
tionship between teacher direction and students’
ability to discover. For this reason they are not i
entirely naturalistic but isolate a teaching variable.-: -

Step 5. Compare with your teaching situation. .
There is no support in this study for using discovery &

methods to teach students how to become better &

discoverers. The rule- or principle-teaching proce- - -
dures used in the Kittel study were simplified to |-
isolate asingle theoretical variable: Teachers should
feel free to apply the theory (i.e., teach rules) in more
fully fleshed out instructional interactions, rather

than literally implementing the same basic instruc-
tional procedures that Kittel used. The age of the

subjects was sixth-grade. A teacher may need tobe

alert to the fact that the theory may or maynot apply

to children of other age ranges. . i
Replications help validate the generahzabl_hty and e

credibility of the findings from one study: In the ‘-

case of the Kittel study, a number of other studies

with a similar design, but with subjects of different ..
ages and abilities, had similar results (Craig, 1956; ;
These .-

Wittrock 1963; Wittrock & Twelker, 1964).
replications add credibility to the findings. -
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Appendix A

According to scientific research, the following answers are true: - .
b 1. Are more and better quality ideas produced if (a) students work in groups to brainstorm.
(b) students work individually to brainstorm. ' o ' L

" Dunette; M., Campbell, ]. & Jastaad, K. (1963). The effects of group participation on brainstorming effective-
mness for two industrial samples. Journal of Applied Psychol ey, 47, 10-37. ‘ J ‘ :
* Bouchard, T., & Hare, M. (1970). Size, performance, and potential in brainstorming groups. Journal of -
. Applied Psychology, 54, 51-55. - o g : o : ! Lo
Dillon, P., Graham, W., & Aidells, A, (1972). Brainstorming on'a “hot” problem: Effects of training and
‘practice on individual and group performance. Journal of Applicd Psychology, 56, 487-490. '
.. Bouchard, T. (1971). Whatever happened to brainstorming? Journal of Creative Behavior, 5, 182-189:

b - 2. Is it more efficient to (a) have students brainstorm first, then develop criteria for evaluating a
solution. - : _ ' c
(b) have students develop the criteria first, then brainstorm.. ' :

- (Note: In terms of quantity and quality of ideas, there is no difference between a and b.)

- Weisskopf-Joelson, E. & Eliseo, T. (1961). An experimental study of the effectiveness of brainstorming.

~Journal of Applied Psychology, 45, 45-49. *

Brilhart, J., & Jochem, L. (1964). Effects of different patterns or outcomes of problem-solving discussions.
Journal of Applied Psychology, 48, 175-9. - : - S

Johnson, D., Parrott, G., & Stratton, R. (1968). Production and judgment of solutions to five problems, - :
Journal of Educational Psychology Monograph Supplement, 59, No, &, Part 2. : :

Gerlach, V., Schutz, R., Baker, R., & Maser, G. (1964). Effects of variations in test directons on originality in
test response. Journal of Educational Psychology, 55, 79-83. ' o co

- See Weisberg, R. (1986). Creativity: Genius and other myths for a complete summary of the findings of these

studies and a discussion of the marketing efforts that led to the widespread acceptance of beliefs that are not

supported by research. "

' Appendix B
The following table summarizes the s_’ﬁeps to reviewing research outlined in this article,

Summary

- Sorting rule for finding research relevant to the selection uf_teathing'prbceduresftnols: Inany
search of research-literature, such as through ERIC, important descriptors to include are;
Research and (intervention or expe:iment). ‘ : ' L :

Steps in Reviewing Research

4 ‘Step 1. What is the research question?. .. T -
° Identify the independent and dependent variables in the question?

‘Step 2. Review the test tasks ‘ :
+® Does the task represent a desirable learning goal? . AR
° Were the tests fair and reliable (a reliability coefficient of at least .70)?

Step 3. Reviéwthedata . ‘ - _ T

° Were differences in the performance of the groups on the posttests statistically significantatp
<.057 ‘ ) o i e

* Were the different instructional groups randomly assigned to treatments and equiv alentbefore ~. "
treatment? L - _ o T -

e Is the experimenters’ summary of the data consistent with the actual data?
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Step 4. Rev1ew the procedures '
¢ What procedures / tools were used to achieve the better results? ;
" = How did the procedures used with the more successful group differ from those used w1th the . =
less successful group? :
» What alternative procedures / tools were not compared which might be just as effective, or.
more effective? )
¢ Do the actual procedures match their descriptive label as you understand it?

Step 5. Compare with your teaching situation :

e What age and background were the students in the study? Is there reason to believe the same
results would occur in your classroom?

» Was the performance of the better group sufficiently high to warrant your adoption of the better
procedure / tool? (Was it higher than what your students already achieve?)

o (Can you replicate the successful procedures in your classroom?

Footnote

!The comparison with the control group was probably not fair. The measures were clearly designed to al:gn with the instruction that '
the experimental groups received. Vance and Kieren appropriately do not make much of the poorer performance of the control group.

Glossary

Qualitative research—Research that emphasizes elaborate description of social or instructional settings.
Exclusively qualitative research methods are most appropriate in studies where no generalizations or
evaluations are desired, for example, a study of the history of Smithville School. Qualitative studies do not
provide evidence for generalizations (i.e., theories), though they are sometimes used in education for
developing hypotheses. These hypotheses (sometimes called ”theorles in education) should be subse-
quently tested using quantitative methods.

Quantitative research—Researchin which numeric data are collected and statistically analyzed to compare

across several observations and determine similarities and differences. Quantification is necessary for
- making comparisons and evaluations. Even descriptors such as moreg, less or better, worse are quantitative, as
is the identification of the preserice (+) or absence {-) of a characteristic. Quantitative research can be both
descnp‘nve and experimental. Experimental research, where a teaching variable is manipulated in the study,
is the best design for evaluating the relative effectiveness of different teaching tools and practices on .
learning. Educational studies are generally most informative when both quantitative and qualitative
methods are used to describe the results.

Reliability—The degree of consistency in a test over time (test-retest) across raters (mterrater) across items
withir a test (internal consistency), and so on. The type of reliability desired depends on the nature of the
construct being measured. To measure a theoretically stable construct, such as intelligence, test-retest
reliability is important as a measure of stability. In evaluations involving more subjective impressions, such
-as performance-based assessment or essay evaluation, interrater reliability is’important as a measure of
consistency over raters. In measuring performance ona partlcular skill, such as fractions computation skills
or science problem solving, internal consistency reliability is calculated to determine if the test items are
sufficient in quantity and quality to measure a construct. Some measures may reqmre more than one type |
of reliability. :

Statistical significance——A condition in which two or more statistics (e.g., means) are more differer_\t than -
would be expected by random variation (chance). - This condition is represented as the probability that the

difference would have occurred by chance. As-a matter of convention, the results of a study can be
interpreted using general statements. (conclusmns) only if the probability that these results occurred by |
chance is less than five in one hundred (p <.05). In other words, if the experiment finding method A worked -
better than method B were repeated 100 times, method A would probably be better than method B 95 times
out of 100. This may seem extremely rigorous, since most teachers would be happy using a method that
worked better only 60 or 80 times out of 100. However, the rigorous convention that p must be less than .05
for statistical 51gmf1cance helps compensate for the fact that real experiments can hardly control all variables
perfectly. '
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- A Comparison of Mathematics A%chiewmem |
and Mathematics Attitides of First and Second
- Graders Instructed With Either a Discovery-

Learning Mathematics Curriculus
Instruction Curriculu

Ik O a- Dil‘e(‘;t

. Sara G. Tarver and Jane S. Jung o
Department of Rehabilitation Psychology and Special Education
University of Wisconsin-Madison B

Abstract: This study was conducted to compare the effects of a Direct Instruction mathematics
curriculum, Connecting Mathematics Concepts (CMC), and a discovery learning mathematics
curriculum, Math Their Way combined with Cognitively Guided Instruction (MTW/CGI), with
students in first and second grades. At the end of second grade, CMC students had significantly
higher scores than MTW/CGI students on both the computation and the concepts/applications
compenents of mathematics achievement. In addition, the CMC students had significantly higher
scores on a survey of student attitudes towards mathematics. Comparisons of grade equivalents
suggest. that the Direct Instruction CMC currictdum benefitted high-performing as well as low- -

. performing students.

“By the year 2000, U.S8. students will be first in the
world in science and mathematics achievement.”
That is goal #4 of the National Education Goals
contained in Goals 2000 legislation (National Edu-
cation Goals Panel, 1992).

Intemnational comparisons indicate that we have
a long way to go to accomplish that lofty goal.
Several evaluations of mathematics performance
conducted within the last decade revealed substan-
tially lower performance for American students than
for students from a number of foreign countries
(Intermational Association for the Evaluation of Edu-
cational Assessment,1987; Lapointe, Mead, & Phillips,
1989; McKnight et al., 1987; National Assessment of
Educational progress, 1992). Lapointe and colleagues
{Lapointe, et al., 1989; Anrig & LaPointe, 1989) re-

ported that American 13-year-olds placed last in_
mathematics when compared to students in four’

other countries and four Canadian provinces and
that only 16% of American eighth graders have
mastered the content of a typical eighth-grade math-
ematics textbook. Comparisons with Japanese and
Chinese students revealed shockingly low math-
ematics performance for American students
(Stevenson, 1990, 1992; Stevenson, Chuansheng, &
Lee, 1993).

Mathematicsed ucators have expressed doubt that
Americans can reach the goal of being first in math-
ematics by the year 2000, or even shortly thereafter
(e.g., Romberg, 1994). Some contend that the kinds

- of massive changes that will be required to produce

such a monumental turnaround will take at least a
generation. Most agree that major curriculum
changes will be necéessary if we are to meet the dual
challenges of (a) teaching higher order mathemati-
cal concepts and strategies (e.g., mathematical rea-

soning and the application of problem solving strat-

egies to real-world problems) as well as basic com-
putation skills and strategies and (b) enabling an
increasingly diverse student body to acquire those
higher order concepts and skills (Carnine, Jones, &
Dixon, 1994), T :

Although most mathematics educators agree that
curriculum reform is essential to the desired turn-
around, they are far from agreement regarding the
kinds of changes to be made. Age-old debate about
the' relative merits and demerits of discovery-ori-
ented instructional approaches vs. explicit instruc-
tional approaches continues. Although current ver-
sions of that debate are strikingly similar to earlier
versions (Rappaport, 1976), the debate has intensi-
fied since publication of the Curriculum Standards
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of the Nat10na1 Councﬂ of Teachers of Mat.hematlcs
(NCTM) in 1989.
The 1989 NCTM Standards state that al] students

should learn-to value mathematics, become confi-. -.

dent in their ability to do mathematics, become

- mathematical problem-solvers, learn to communi-
cate mathematically, and learn toreason mathemati-

cally. It is widely known that the NCTM Standards

promote the constructivist philosophy that.is de -

rigueur in educational circles today.. It is not so

widely known that an accompanying document,

Professicnal Standards for Teaching Mathematics
(1991), promotes teaching practices consistent with
that philosophy. Together, the 1989 and 1991 docu-
ments contain statements of what students should

learn (i.e.,content) AND examples of how students
should be taught that content (i.e., teaching meth--

ods). The what plus the how constitutes the instruc-
tion that students are to receive. A third Standards
document, Assessment Standards for School Math-
ematics, is to be released in 1995. That third docu-
ment will contain assessment activities and the cri-
teriaby which assessment activitiesare tobe judged.
In essence, the tripartite Standards package will
define the mathématics content to-be taught, the

teaching practices to be used to teach that content, -

and the procedures to be used to assess the effective-
ness of the instruction.

Teaching practices included in .the 1991 Stan-
dards are very similar to practices associated with
the Piagetian Cognitive Curriculum (Weikart,
‘Hohmann, & Rhine, 1981} and “new math” (Macarow,
1970; Rappaport, 1976) in the 1960s and 1970s. Crit-
ics of the NCTM Standards have raised concerns

about the lack of research support for those teaching

practices {Carnine et al., 1994; Hofmeister, -1993)
Three years after widespread adoption of the teach-
ing standards, a parent requested “data which isnot
anecdotal, prospectiveor.extrapolative that justifies
the adoption of the NCTM practices and methods”

In aresponse to that parent, an NCTM official stated

that “data of the type you requested are not yet
available” (see Fall, 1994; issue of Effective School
Practices).- NCTM procedures for assessing the ef-
fects of the NCTM teaching practices are-to be put
into place with publication of the Assessment Stan-
dards in 1995, four years after w1despread adoptmn
‘of those practices.

A more responsible approach to the 1clent1f1cat10n
and promotion of effective mathematics instruction
is warranted. -Effective instruction should be iden-
tified by experimental research that compares vi-
able alternatives on a small scale. Recommenda-
tions for widespread adoption should be consistent
with findings from small scale experiments. Re-
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‘the student to generalize that which was learned in

- MTW/CGI, instruction begins with opportunitites -

_search that compares discovery-learning approaches .
- ‘with Direct Instruction’ approaches is espec1ally

needed at this point in time to enlighten the debate
about reform of the mathematics curnculum
In this study, a popular d1scovery-1earnmg cur- |
riculum (Math Their Way combined with Cognitively ¥
Guided Instruction) was compared to a Direct In-
struction curriculum {Connecting Mathematics Con-
cepts). - Effects on matheématics achievement and

" studentattitudes towards mathematics were assessed

for firstand second gradersin one elementary school.
The Math Their Way/Cognitively Guided Instruc- i
tion (MTW /CGI) curriculum emphasizes discovery
learning through manipulative activities and guid-
ance based on each student’s cognitions. The Con-
necting Mathematics Concepts (CMC) curriculum -
emphasizes explicit explanations of mathematical
concepts and connections among the concepts. Al- i;z,
though both emphasize application to real-world -
problems, they do so in very different ways. i
In the CMC program, independent application
activities follow teacher-directed explanations. of
concepts and strategies. Basic understandings ac-
quired in teacher-directed instruction are strength-
ened through application activities which require

the preceeding teacher-directed instruction. In 5-

for the student to apply already-existing knowledge
and strategies. Student responses to these opportu-
nities provide the basis for the teacher’s guidance
toward more complex strateg-tes and understand-
ings.

Inboth approaches, apphcatlon activities mvolve ;
the use of manipulatives. In CMC lessons, manipu-
lative activities supplement and enrich teacher-di-
rected instruction and thus come toward the end of
the lesson. .In MTW/ CGI instruction is based al-
most solely on manipulative activities. The MTW/
CGl teacher observes the student while engaged in
manipulative activities, attempts to detérmine the
cognitive strategies employed by each student, and
provides guidance that builds on those strategies.

Both CMC and MTW./CGI emphas1ze mathemati- -
cal reasoning. In CMC, reasoning strategies are
taught directly; in MTW /CGI, opportunities for stu-
dents todevelop reasoning strategles are prov1ded
Method o

Subjects. - Sub]ects were 119 students entering
f1rst grade in a midwestern suburban elementary
school in September of '92. The 119 students were
assigned to one of five classes—one experimental
CMC class (N = 26) and four MTW /CGI control
classes (Ns = 21,22,25,25). Of those 119 students, 112
were still enrolled in the school and were posttested
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in May of the first grade year and 88 were still
enrolled in the school and were posttested in late
March of the second grade year.

Teachers and Teacher Training. One of five first-

grade teachers ("92-'93) and one of five second-
grade teachers ('93-'94) were assigned to the experi-
mental CMC class. The other four classes combined
constituted the control group. Control classes used
the mathematics curriculum that was already in
place in the school. Teachers described thatin-place
curriculum as a combination of Math Their
Way(MTW) and Cognitively Guided Instruction
(CGI). Allteachers, including the experimental CMC
teachers, had both experience using and prior train-
ing in the use of the MTW/CGI curriculum, N. one of
the teachers had either ‘experience with or prior
training in the use of the CMC program. _
Two kinds of training were provided for the two
teachers assigned to the experimental CMC class: (a)
.4-1/2hours of training ata summer conference; that
training was focused on the curriculum design of
CMC and methods of delivering the curriculum,
and (b) on-the-job training and consultation by a
university supervisor of student teachers.

On-the-job training for the first-grade CMC teacher

consisted of the following: ‘

1. Before instruction began in September, the
supervisor met with the classroom teacher to
coordinateschedules, organize materials, and
plan for placement testing.

- 2. During instruction in September, the supervi-
Sor was present for math class each day.
Initially, the supervisor demonstrated by
teaching entire lessons while the classroom
teacher observed. Gradually, the classroom

‘teacher assumed more of the teaching re-
sponsibilities, such that by the end of Sep-
tember she had assumed complete responsi-
bility for entire lessons.. Throughout the

- month, the supervisor provided specific feed-

- back on techniques of delivering instructions
and monitoring student progress.

3. In October, supervisory visits were reduced
to2-3 per week, during which time the super-
visor continued to provide feedback and con-
sultation. - 3 : L

4. For the remainder of the school year, the
supervisor visited the classroom approxi-
mately once a week to provide support, con-
sultation, and occasional demonstrations,

On-the-job training for the second-grade CMC
teacher was less intensive, partially because the

- students were already accustomed to the CMC pro-
gram and knew what was to be expected of them.

During the first three days of instruction, the super-

Y

visormodelled and the teacher observed; thereafter,
the teacher assumed ful) responsibility for lessons.
The supervisor continued to visit twicea week in
September and once a week for the remainder of the
school year to provide feedback and consultation.
Instructional Grouping Practices in the CMC
Classroom . - - : : -

In September through December of the first-grade
year, teacher-directed instruction was delivered to
the class as a whole. -Student progress was moni-
tored closely and individual feedback with reteach-
ing :was provided to individuals as needed;
however,students were not organized into different
instructional groups. . S
. In January of the. tirst-grade wyear, instructional
grouping was initiated in an attempt to better meet
the needs of a few: low-performing students, Low
performers continued to receive the same whole-
class, teacher-directed instriaction ‘along with the
other students. Following the whole-class instruc-
tion, the low performers received additional teacher-
directed instruction while the other'students were
engaged inindependent activities that required ap-
Plicationof the skills they had learned. This supple-
mentary instruction was provided by the classroom
teacher in theregular classroom. B

Instructional grouping was flexible and the com-
position of the group receiving additional teacher-
directed instruction changed frequently: High- and
average-performing students who had been absent
for several days would often join this group fora day
or two to catch up. ‘Some of the low ‘performers
made rapid progress and were returned tothe group
engaged in independent activities. A few low-per- -
forming students continued to receive additional
teacher-directed instruction throughout the year.

Secbn‘ci grade"grduping practiées, like
those of first grade, were exceedingly
flexible. -« ¢+ . .- co

. The first week of second-grade instruction was
devoted toreview. During that week, a group of 5-
6 high performers wasidentified and it was decided
to establish two- instructional groups — a high-
performing group-and an avera ge-performing group.
Teacher-directed mstruction was delivered to each
of these two groups separately by.the second-grade
teacher. When one group was engaged in teacher-
directed instruction, the other was engaged in inde-
pendent activities. :

' Second grade grouping practices, like those of
first grade, were exceedingly flexible. .Shortly after
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establishment of a high-performing group,. other
students made progress and were moved into the
high-performing group. To assure successful tran-
sition, those students. participated in the teacher-
directed portion of lessons for both the average-

performing and the high-performing groups fora

period of time. This seemed to work well; in fact, by
the end of second grade; 13 of 20 students were in the

high-performing group and theremaining 7 werein .

the average-performing group. Furthermore, the
difference in number of lessons completed was not
as great as might be expected At the end of second
grade, the high-performing group had completed
Lesson #35 of Level C while the average-performing
group had completed Lesson #10 of Levél C. As will
be indicated by the results to be discussed later, the
absence of a group labelled ”low-performers" at the
end of second grade d oes not signify a misnomer. At
the end of second grade, only one student had a
Total Mathematics grade equivalent that was below
grade level and that one was only four months
below grade level.

Mathematics AchievementMeasuree.. TheCom-
prehensive Test of Basic Skills—Mathematics (CTBS-
M) was administered on three occasions—as a pre-
test in September of the first grade year (Level 10,
Form A), as a first grade posttest in May of the first
gradeyear (Level 11, Form A),and as a second grade
posttest at the end of March of the second grade year
(Level 12, Form A}, Levels 11 and 12 of the CTBS-M
are composed of two subtests——a Concepts and Ap-
plications subtest and a Computation subtest. Scores
on these two subtests are averaged to yield a Total
Mathematics score. Level 10 of the CTBS-M (i.e., the
pretest) is composed solely of-a Concepts and Appli-
cations test; beginning first graders are not expected
to compute. . Scores ‘obtained for each participant
‘were; Pretest Concepts and Applications, Posttest
Concepts and Applications (Grade 1), Posttest Com-
putation (Grade 1), Posttest Total Mathematics

(Grade1), Posttest Concepts and Applications (Grade -
2), Posttest Computation (Grade 2), and Posttest

Total Mathematics (Grade 2). Raw scores for each of
the measures were converted tonormal curveequiva-
lents (NCEs) for{statistical analysis and to grade
equivalents for additional descriptive data.
Student Attitudes Toward Mathematics. - An
expen.menter-constructed math attitudes survey was
administered in May of the first grade year and in
late March of the second grade year.
consisted of six items, with each item being a ques-

tion or a statement followed by a three-point, Likert-

type response format. The first five items were:
Math is fun, [ am good at story problems, I am good
at +and -, [ talk about math to my family and friends,
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- of .55 for pre- and posttest Concepts and Applica-

- were found for Computation-and Total Mathemat-

The survey -

and Applications, adjusted Concepts and. Applica
" tions means did not differ significantly, F(1,109) =

and I am smart at math. The th.ree response opticns- i
for these items were the words * always (accompa- |
nied by a smiling face),”sometimes” (accompanied
by a straight face), and “ ‘never’ ” (accompanied by a -
frowning face). The sixth item was “How smart will
you be in math next year?”, followed by-the words :
“very smart” (accompanied by six hearts), “smart” |
(accompanied by three hearts), and “not so smart” -

(accompanied by one heart).: Attitude surveys were ;-

scored as follows: 3 points for each positive re- i:

~ sponse of always with ‘smiling face and “very I~

smart” with six hearts, 2 points for each response of

“sometimes” with straight face and “smiart” with
three hearts, and 1 point for each response of “never” s i
with frowning face and “not so smart” with one .-
heart. Total possible score was 18: e Ji-

It should be noted that items on the math atti- -
tudes survey are relevant to the following NCTM : -
standards: students should learn to value math- ..
ematics (e.g., “Math is fun”), students should be- ;-
come confident in their ability to domath (e.g,, “l am
good at story problems”, “I am good at '+ and -, “I
am smart at math”), and students should leam to
¢ommunicate mathematically (“I talk about math to =
my family and friends”).
Results
Mathematics Achievement ‘

Results of comparisons for end of grade 1 scores
and end of grade 2 scores are shown in Tables 1 and
2, respectively. One-way analysis of variance
(ANOVA} was used to analyze differences between
the CMC group and the MTW/CGI group on all of
the measures except Concepts and App].icatior\s, in
which case one-way analysis of covariance
(ANCOVA) was used. Although the Concepts and
Applications scores of the two groups did not differ
significantly on the pretest, a Pearson-r correlation

tions scores at the end of first grade indicated that
-ANCOVA should be used to ddjust statisticially for ¢
differences in pretest scores. The usual significance
level of .05 was adopted for all analyses. .

. Mean NCEs, standard. devl1at1ons F-values, and
p-values are shown in Tables 1 and 2. As indicated
by end-of-first- grade scores displayed in Table 1,
significant differences in favor of the CMC group

ics, but not for Concepts and Applications.” Al- :
though the first grade CMC group had a somewhat |
lower mean on pretest Concepts and Applications '
and a somewhat higher mean on posttest Concepts

2510, p = .1160. As indicated by end-of-second
grade scores displayed in Table 2, s1gn1f1cant
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Table1

Mean Normal Curve Equivalents, (Standard Deviations), F-Values and p-Values for CMC and MTW/CGI
Groups (End of First Grade) ‘ E

- Pretest . . TPosttest

"Concepts'and - | Concep'ts and : . - . Total

Applicatiohs - Applicétions N Computahon Mathematics |
cMe 41913 66261 . 73217 70391 |
S emey L e say (15828 -
CMIW/CGL - 47921 " 63888 - s2del - 58449
R (7768) - @LE7) - (2389%) (29
DRG0 213 155 . seas.
F1109b . ams T .
P Me7Tns.  moins 001 . oz

"analysis of variance. *analysis of covariance. -

Table 2
Mean Normal Curve Equivalents, (Standard Deviations), F-Values and p‘-ValueS for CMC and MTW/ CGI
Groups (End of Second Grade) - o ' o -

1 ) . . ‘ : - Ty

Pretest . E - Posttest
Concepts and ' - Concepts and 0 s . Total

| App]icau'ohs‘ . Aﬁp]ications .Coﬁlputat.ion;.', Mathematics

oMc w20 g0, 8200 T 79250 -
' (17.606) @200 (041) (19290
OMTW/CGL 4854 - - oo o7igs 51162 ¢ 61279
o wssy . s (17508) - - (18449)
 FLEeR 197 o Loossam T e v
 Fags)b ' : 7166

D . 1644ns. . 0089 . 0001 . 0003

*analysis of variance. banalysis of covariance.
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differences in favor of the CMC group were found
for Concepts and Applications as well as Computa-
tion and Total Mathematics.

Tables 3, 4, and 5 provide additional descrlpl:lve
comparisons of the CMC and MTW /CGI groups. In
Table 3, mean grade equivalents and grade equiva-
lentrangesare given for the two groups. CMCgrade
equivalents exceeded those of the MTW /CGI group
for all posttest measures (5.6 compared to 4.7 on

Concepts and Applications, 3.8 compared to 2.7 for .

Computation, and 4.5 compared to 3.3 on Total
Mathematics). All posttest mean grade equivalents
for the CMC group were above the 2.7 grade equiva-
lent that would be expected of the average studentat
the end of March of the second grade year. Particu-

larly noteworthy is the 5.6 mean grade equivalent

for Concepts and Applications.
Itshould be noted that posttest mean gradeequiva-

lents for the MTW /CGI group were also at or above

grade level. The 4.7 mean grade equivalent for
Corncepts and Applications was well abave the ex-
pected 2.7 grade equivalent. Overall, the grade
equivalent data shown in Tables 3-5 show that the

performance of both the CMC and the MTW /CGIL
groups improved more than expected based on na-

tional norms.

Both types of instruction benefitted
low-performing students; however, the
CMC curriculum provided the greater
benefits.

Table 4 shows number and percent of students
scoring below grade level on the CTBS-M at end of
second grade.

was defined as 2.7, Grade level for pretesting in
September of the first grade year was defined as 1.0.
Whereas 60% of CMC students scored below grade
level on the Conceptsand Applications pretest (com-
pared to 43% of MTW /CGI students), only 5% scored
below grade level on the Concepts and Applications
posttest (compared to 13% for the MTW / CGI group).
Only 10% of the CMC students scored below grade

level on the Compuitation posttest (compared t032% -

of MTW/CGI students) and only 5% of the CMC
studentsscored below grade level on the Total Math-

-ematics posttest (compared to 21% of MTW/CGI.

students). Again, itshould benoted that percentage

of students scoring below grade level decreased

fram pretest to posttest for both the CMC and the
MTW /CGI groups. This finding suggests that-both

types of instruction benefitted low-performing stu-.
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. MTW/CGI group), butvery different on the posttest ;

Because second grade posttesting’
was conducted in March, grade level for posttesting

dents; however, the CMC curriculum provided the

. greater benefits.

The CMC curriculum enabled more
students to reach very high levels of
performance

Table 5 shows number and percent of students
. scoring at the ceiling (maximum score possible) on

the pretest and end-of-second-grade posttest. Per-
cents for the two groups were very similar on the
pretest (5% for the CMC group and 6% for the

(20% for CMC compared to 3% for MTW /CGI stu- -
dents on Concepts and Applications posttest; 50%

for CMC compared to 3% forMTW/CGIstudentson '

Computation posttest, and 20% for CMC compared

to 0% for MTW /CGI students on Total Mathematics

posttest), The CMC curriculum enabled more stu-
dents to reach very high levels of performance.
Student Attitudes Towards Mathematics

Scores on the student attitude towards math-

“ematics survey administered at end of first grade

and again at end of second grade were analyzed
using one-way ANOVAs. Numbers of students
included in the attitude analyses were slightly lower
than the numbers included in achievement analyses
because a few students who took all achievement
tests were not present at the times that the attitude

" survey was administered. Attitude N for first grade

was 107 (22 in the CMC group and 85 in the MTW/
CGI group), compareg to-an achievement N of 112.

~ Attitude N for second grade was 86 (20 in the CMC

group and 66 in the MTW /CGI group), compared to

_-an achievement N of 88. All students included in
. attitude a.nalyses were also included in aduevement

analyses. -+~

Students who " received Direct
Instruction learned to apply problem
‘solving strategles and reason
-mathematically atalevel thatsurpassed
that of the students receiving the
discovety learning curriculum,

Attitude means for the CMC and MTW/CGI

. groups at end of first grade were 15.591 and 14.659,

respectively. First grade means did not differ sig-

" nificantly, E(1,105)=2.561, p=.1125, Attitude means

for the CMC and MTW/CGI groupsatend of second
grade were 16.050.and 14.864, respectively. Second
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Table 3
Mean Grade Eciuivalents and (Grade Equivalent Ranges) for CMC and MTW/CGI Groups
Pretest ~ Posttests .
Concepfs and Concepts and
B 'App]icaﬁons | App].icéiions ‘ Compth.ation Total -
CMC ' 9 56 3.8 45
| 0.0-21) (2.0 - 12.94) 24-47)  (23-7.1)
| MTW/CGI B - A 28 33
| (0.0-2.1) _(2.1-12.9+) oo '(6.0 -4.7) (..8-'-6.3)7:

Table 4

Number and (Percent) of Students Scoring Below Grade Level for CMC and MTW /CGI Groups

Pretestd Posttestb

.Concepts and

Concepts and

- Applications _ Applications “Computation ~ Total
CMC 12 (60%) 1(5%) 2 (10%) 1(5%)
. MTW/CGI 29 (43%) 9 (13%) 22 (32%) 14 21%)

- *Grade level = 1.0 grade equivalent. *Grade level = 2.7 grade equivalent.

Table5

Number and (Pen:.e'ht)"o'f' St—uaents'S'cor;ing' at the Ceiling for CMC and MTW/CGI Groups

Pretest

_ Posttests
Concepts and Concepts and ' . o
Applications Applications  Computation . Total -
CMC 1(5%) 4 (20%) 10 (50%) 4 (20%)
MTW/CGI 4 (6%) 2 (3%) 2(3%) . 0(0%)
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grade means did differ significantly, F(1,84)=6.605,
p=.0119.

Discussion

~ This comparative study of a discovery-learning
curriculum and a Direct Instruction curriculum
showed significantly higher mathematics achieve-
ment for students receiving Direct Instruction. Dif-
ferences in favor of Direct Instruction were found
not only for the computation component of math-
ematics but for the concepts/applications compo-
‘nent as well. This indicates that students who re-
ceived Direct Instruction leamed to apply problem
solving strategies and reason mathematically at a
level that surpassed that of the students receiving
the discovery learning curriculum.

Direct Instruction enables students to
reach the NCTM Standards which state
that students should learn to value
mathematics, become confidentin their
ability to do mathematics, and learn to
communicate mathematically.

Students in the Direct Instruction CMC class-
room also developed more positive attitudes to-
wards mathematics. - The attitudes findings suggest
strongly that Direct Instruction enables students to

reach the NCTM Standards which state that stu-
dents should learn to value mathematics, become -

confident in their ability to do mathematics, and
learn to communicate mathematically.

- The CMC curriculum benefitted both
high-performing and low-performing
students and that the benefits to the
high performers were at least as great
as the benefits to the low performers.

Evidence to counteract the common claim that
Direct Instruction is appropriate for low-perform-
ing students but not for high-performing students is
provided by the descriptive data in Tables 3-5. Pre-

 test vs. posttest comparisons of mean grade equiva-
lents showed a sharp increase in the percentage of
CMC students scoring at the ceiling of the achieve-
ment test along with a slight decrease in the percent-
age of MTW/CGI students scoring at the ceiling.
Although pre-post changes in percentage of stu-
dents scoring below grade level also show greater
benefits for the low-performers in the CMC group,
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relative to those in the MTW /CGI group, both cur-
ricula produced decreased numbers of students scor-
ing below grade level. = :
Overall, the descriptive data suggest thatthe CMC
curriculum benefitted both high-performing and
low-performing students and that the benefits tothe
high performers were at least as great as the benefits
to the low performers. Clearly, the benefits of the
CMC Direct Instruction mathematics program were
limited ‘to neither low= nor high-performing stu-
dents. o

Direct Instruction is much more likely
to meet the needs of diverse students
grouped together in the regular
classroom than are constructivist
teaching approaches which are being
touted as the solution to diverse
students’ needs. '

Results of both the statistical analyses and the
descriptive analyses of this study support the con-
tention that Direct Instruction is a viable alternative
for achieving the goals stated in the 1989 NCTM
Standards. They alsosuggest that Direct Instruction
teaching practices provide a more effective means of
reaching those goals-than do the discovery-learning
practices recommended in the 1991 Standards docu-
ment. Finally, they suggest that Direct Instruction is
much more likely to meet the needs of diverse stu-
dents grouped together in the regular classroom
than are constructivist teaching approaches which
are being touted as the solution to diverse students’

" needs. Results should speak louder than rhetoric.
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ADI
Awards
PO 10252

Send nominations to:

Send your letter of nomination for the Excellence in Education Awards:

Y- OQutstanding Administrator
% Outstanding Teacher

% Outstanding Researcher
% Distinguished Service

In your letter describe achievements and provide testimonials, anecdotes and any other
relevant information. Gather signatures of other staff members to support your letter. Any
information documenting effectiveness is relevant. '

Eugene, OR 97440

on.

interested in. c

iz o Calling All Tapes =y <y
The ADI products division is interested in yoﬁr ‘v‘ifdeo tapes.

- We're not interested in the “America’s funniest home video”. type, but video -
tapes that you use as examples of good instruction, kids working hard, and so

Please call 1-206-754-1122 if you have something you think we might be
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| ]oin a local ADI chapter

The persons below are organizing lo
local workshops, discussion groups,
local chapters. If your name is not on the lis
Eugene, OR 97440 or call (503} 485-1293.

Carolyn Cittamlet

. ‘Clark Walker

cal ADI chapters. They plan to form local support groups and to sponsor .
and newsletters. Contact the person nearest you for more information on
tand you would like to form a local chapter, contact ADI, PO 10252,

Betty Williams

1422 S. 13th St. " 300 West 100700 Dept. of Special Education
Philadelphi, PA 19147 Ftu Green UT 84632 -ADBox 25
Fax: 215-551-9790 o Gonzaga University
, Ken Traupman Spokane, WA 99238
Susan Kandell 248 Nutmeg St.
212 S. Woodhams St. San Diego, CA 92103  Babette Engel

Plainwell, MI 49080-1753

Anna Mae Gazo

343 Dungeness Meadows

- Sequim, WA 98382

Kathleen Schaefer 3027 Ellen Ct.
2668 Tareyton Cr. Marina, CA 93933 Helen Munson, Tricia. Walsh-
Stoughton, WI 53589 ‘ Cavghlan
Cathy Watkins - 1603 NW 41st Circle -
Patti Clark - 1956 La Linda Ct. Camas, WA 98607
Phoenix Academy Turlock, CA 95380
11032 Qak St. twatkins @koko.csustan.edo _ Larry Chamberlain
Omaha, NE 68144 : ) 1063 Stelly’s X Rd.
Ursula Garrett Brentwood 1324,
Paul Koeltzow PO Box 241, Apt 169 Vosiao, BC
10318 Fern Dale Rd. Kahuku, Hawaii 96731

Dallas, TX 75238

A Dorothy Ross

214-341-5373 Chuck Main Terry Fox Sr. Secondary
PO Box 8 3550 Wellington . :
Diana Morgan/Thaddeus Lott Silverdale, WA 98303 Port Coquitlam, B.C, V3B 3Y35
Wesley Blementary : _ ‘
800 Dillard St Vicky Vachon
“Houston, TX 77091 148 Wolfrey Ave. -

Toronto, Ontario M4K 1L.3

® &
NEW!
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WE’RE ON THE INFORMATION SUPERHIGHWAY

To subscribe to Effective School Practices electronic discussion group, or “list,"” send the following message from your e-
mail account: ' - R R _

To: Mailserv@oregon.uoregon.edu
" Message: Subscribe effschprac T ‘ S , 7
- (Don'tadd Please or any other words to your message. It will only cause errors. Mailserv is a computer, not a person. No
- one reads your subscription request.) : : : .

By subscribing to the EFFSCHPRAC list, you will be able to participate in e-mail discussions of tdpi&s of interest to ADI
members. You will automatically receive in your e-mait box ali messages that are sent to the list. You canalsosend your news
out to the list subscribers, like this: - : N

To: Effschprac@oregon.uoregon.edu
Subj: Whatever describes your lopic.
Message: Whatever you want to say.

Do you have a special need? Perhaps there is someone in the discussion group who has ananswer or can help. Are you
looking for a job where you can use your DI skills? Or are you looking for DI teachers to employ? Do you have a news flash?
Send it all the EFFSCHPRAC list. ' ' \
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'CONTRIBUTOR’S GUIDELINES

_ Effective School Practices provides practitioners |
and decision-makers with the latest research and de-

velopment news on effective teaching tools and prac-
tices. The journal emphasizes practical knowledge
and preducts that have proven superior through sci-
entific testing. - Readers are invited to contribute to
several different columnis and departments that will

appear regularly:
FROM THE FIELD: Subnut letters describing your

thrills and frustrations, problems and successes, and .

so on. A number of experts are available who may be
able to offer helpful solutions and recommendations
to persons seeking advice.

NEWS: Report news of interest to ADI's membership

SUCCESS STORIES: -Send your stories about suc-
cessful instruction. These can be short, anecdotal
pieces.

PERSPECT IVE: Subrmt cnt:ques and perspectnve
essays about a theme of current interest, such as:
school restructuring, the ungraded classroom, coop-

erative learning, site-based management, learning . .

styles, heterogeneous grouping, Regular Ed Initiative
and the law, and so on.

RESEARCH STUDIES: Present data from your dass—
room or the results of scientific research. The data
should guide other practitioners and decision-makers
in evaluating alternative options for school reform.

. TRANSLATING RESEARCH INTO PRACTICE

Integrate a larger body of empirical research into a
defined practice that can be implemented in schools.

BOOK NOTES: Review a book of interest to mem-
bers.

NEW PRODUCTS: Descrip tionsof new products that

- are available will be featured.':Send the description

with a sample of the product ora research report
validating its effectiveness. Space will be given only to

_'products that have been field- tested and empmca]ly
validated.

LIST OF DEMONSTRATION SITES: We wis;h to
maintain ‘an on-going list of school sites with exem-

* plary implementations and impressive student out-

comes. Submit the name of the exemplary school or

_classrooms, the names of the programs being imple-
 mented, and contact information so that visitations

may be a.rranged

TIPS FOR TEACHERS: Practical, short products that
ateacher cancopy and use immediately. Thismightbe

‘advice for solving a specific but pervasive problem, a

data-keeping form, asingle format that would success-
fully teach something meaningful and impress teach-
ers with the effectiveness and cleverness of D].rect
Instruction.

MANUSCRIPT PREPARATION

Authors should prepare manuscripts according to the
fourth revised edition of the Publication Mariual of the
American Psychological Association, pubhshed in 1995
Copies may be ordered from: &

Order Department

American Psychological Association
1200 Seventh St., N.W.

Washington, DC 20036

Send an electronic copy, if possible; with ahardcopyof.
the manuscript. Indicate the name of the word-pro-

cessing program you use. Save drawings and figures
in separate files. Electronic copy should replace text
that is underlined according to the APA format, with
italic text.

Mustrations and Figures: Please send drawings or

figures in a camera-ready form, even though you may
also include them in electronic form.

Completed manust:ripts should be sent to:

Bonnie Grossen, Ph.D.
. Editor, Effective School Practices
PO Box 10252
Eugene, OR 97440

Acknowledgement of receipt of the ma.misctipt willbe
sent by mail. Articles are initially screened by the
editor for content appropriateness, then sent out for

_review by peers in the field. These reviewers may

recommend acceptance as is, revision without further
review, revision with a subsequent review, or rejec-
tion. The author is usually notified about the status of
the article within a 6- to 8-week period. If the article is
published, the author will receive five comphmenta.ry
copies of the issue in which his or her article appears.
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Order Back Issues/Monographs on Important Themes
All back issues and monographs are $5.00. Postage and handling is $3.00 i:er- order
' - of any size. Prepaid orders only. o RN

Discriminatory Educational Practices . $5.00
Effective School Practices, Spring, 1993, Volume 12, No. 2

. ABSTRACT: Research has documented discrimiria-
tory effects for two popular school reforms: whole
language and “developmentally appropriate prac-
tice” asithasbeen defined by the National Association .
for the Education of Young Children. This edition
summarizes the research evaluating effects of these.
reforms on the upward mobility and learning of
economically disadvantaged children, minority chil-
dren, and special education children. Theseé diverse
learnersin programs incorporating the popular “child-
centered” pedagogies are less likely t6 acquire the
tools they will need for economic success and have
lower self-esteern than children in traditional pro-
grams. o E g

. Heterogeneous Grouping and Curriculum Design ... $5.00

Effective School Practices, Winter, 1993, Volume 12, No. 1

ABSTRACT: Heterogeneous grouping is a superfi-
. cial and ineffective solution to the problem of
discrimination in education. Equal access to.educa-
tion involves much more than having equal access to
aseatin the classroom. This edition presents research
summaries and perspectives surrounding grouping
decisions. Research finds subject-specific homoge-
neous grouping most effective in subjects that are
skills-based, such as reading and mathematics. The
reprinted education survey by the Economist com-
pares educational systems around the world and
finds America’s attempt to provide equal education
for all a failed experiment. The Economist praises
Germany’s ability to turn out the most highly skilled -
workers in the world. Both Forbes and the Economist
criticize many of the currently popular American
reforms, such as whole language and heterogeneous
grouping, for the mediocrity they seem to encourage.

ADI News, Volume 11, No. 2

Historical Issue II1
ADI News, Volume 8,_No. 4

. grams that do not teach important component skills

are inferior. A study is reported that shows that
students learning from Direct Instruction programs
in mathematics achieve higher scores than students
learning from the new teaching standards'promoted
by National Council of Teachers of Mathematics. ‘A
synthesis of studies in reading shows that using‘Di-

 rect Instruction reading programs result.in higher

reading scores than whole language programs that

‘provide no instruction in component skills, such as

decoding.. _ :

wuee $5.00

ABSTRACT: This edition includes a study compar-

. ing theeffects of four procedures for parents tousein

teaching reading to their children. Parents using

_Teach Your Child to Read in 100 Easy Lessons (see ADI

materials list for ordering information) obtained the

__highest reading improvement scores with their chil-
_dren. This edition also reports a comparison of the

achievement scores of Wesley Elementary, a Direct

" Instruction school, with ten other schools, the resuits

bfa comparison of meaning-based versus code-based

_ programsin California, and other reports of the effec-

tiveness of Direct Instruction programs with special
populations. : :

- $5.00

ABSTRACT: The historical series reprint highlight

_. articles and contributions from earlier editions. The

featured articles in this edition are divided into the
following sections: (1) Implementation strategies and
issues, {2) Direct Instruction research studies, and (3)
Research related to DI's goals. Russell Gersten's
response to a study that is widely discussed among
promoters of the current child-directed instruction

. reform, is reprinted in this edition. That study by

~ Schweinhart, Weikart, and Larner is highly critical of

DI preschool programs. Gersten criticizes that study

primarily for using self-report data to evaluate delin-

. ‘quency and forinterpreting nonsignificant differences
as if they were significant. w

Listing of Effective Programs cnnen $5.00 -
Effective School Practices, monograph, 1993, also ADINews,
Volume 12, No. 5. . A -

ABSTRACT: This issue features a complete anno-
tated listing of Direct Instruction, programs authored -

* by Zig Engelmann and his colleagues: Also included -
are procedures . for obtaining funding, addresses of
funding sources, and a model proposal.

' Historical lssue —_— s §5:00
* ADI News, Volume 7, No. 4.~ : o S

. ABSTRACT: The featured articles in this issue are
. divided into the following sections: {1) Introduction,
(2) Research studies, and (3) Management strategies.
These include a classic essay by Zig Engelmann “On
Observing Learning,” a high school follow-up study
‘on Follow Through children in Uvalde TX, a meta-
- analysis of the effects of DI in special education by
W.A.T. White, and other studies reporting the-effects -

“Wholistic Approaches - -
ADI Ner_us, Summer, 1992, Volume 11, No.4 -

8500 "

ABSTRACT: Effective instruction (e.g., Direct In-
struction,) provides wholistic integration .of skills
that have been specifically taught. Wholistic pro-
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Beginning Reading Instruction
Ejj‘ect:ve School Practtces, Winter 1994, Volume 13, No. 1

of DI in teaching English as a Second Language,

poverty level preschoblers, secondary students, and L

moderately. retarded children. . Also included are
classroom management tips from Randy Sprick and
Geoff Colvin, along w1th a school-wide discipline

~ plan.

ABSTRACT Research ‘still shows that systematic
phonics instruction with a code-based reader are
important components of effective initial reading
instruction and are not incompatible with most whole

OBE and World Class Standarda . \ _
Ejj‘ectwe Sr:hoal Praet:ces, Summer 1994 Volume 13, No. 3

55 o’u

3 -"_ZABSTRACT Th151ssuersacrthue ofoutcorne—based
" education, -Criticisms from educational researchers

and from the American Federation of Teachers are
featured. Positive suggestions for education reform
legislation are offered, as well as some guidelines for

.$5.00

+ .evaluating standards. The standards of most states . .

are criticized for their lack of Tigor, for their non-.

“ academic focus; and for their evaluafion systems that
- . do not provide information regarding the effective-

ness of the school programs, but rather only evaIua te
mdnndual stude_nts R

language activities. Read Keith Stanovich’s analysis .
of reading instruction issues in Romance and reality
and Patrick, Groff's review- of Reading: Recovery re-
search. Read how a highly successful school teaches
reading to Spanish-speaking children. Edward Fry
also provides a set of tools for solvmg common read-
7. ing problems, - : '

Twenty Years of Effective Tenchmg ..... $5 0o .
Ejj‘er:twe Schaal Praetzces, Fal] 1994 Volume 13 . No. 4

ABSTRACT Two keynote addresses by: Sara Tarver
and Jean Osborn at the summer conference provide
anoverview of the history of Direct Instruction,_ Head-
line news articles featuring Direct Instruction and for
. disappointing results from. trendy’. approaches are
reprinted. An exchange of letters between a Montana
parentand the National Council of Teachers of Math-
emaltics highlights issues regarding school adoption
of unproven, faddish methods, textbooks, and phi-.
losophies. The NCTM is unable to provrae evidence
that the teaching methods they promote improve
learning. NCTM claims there are no measures that
‘assess; the kinds of outcomes’ they wish fo achieve.
They expect to havea guide for assessment published
+ in 1995, 4 years after the guide for teachmg practice
was pubhshed “The Montana parent argues that the
.assessment should be used to evaluate the- prac tices
before they : are promoted netxonwrde o

Achieving Higher Standards in Mathematics ......... $5.00
Effective School Pmctz’ces, Spring 1994, Vqume 13, No. 2

'ABSTRACI‘ The standards from the. Ntional Counc11 of
Téachers of Mathematics prescribe teaching practice more than
they set.standards for student performance. Several research
articles provide evidence thatthe NCTM teaching practicesare
probably not the best practu:es for achieving the student perfor-
mance standards rmplred in the standards.

Add $3 00 postage & handhng per order
_Prepaid orders only.

ADVER’HSENG POLICY

The Assocratlon for Dxrect Instruction advertises only products that are endorsed by ADI ADI endorses only
products that consistently produce significant learning and behavioral outcomes. In order to obtain ADI’s. endorsement,
vendors should send a sample of the product and copies of research artlcles comparative studies, pre—posttest data, or
any other data verifying the product’s effectiveness, for the ADI Board to review. Informatxon about teacher satlsfactron
is msufﬁcrent Coo

After obtarmng ADI’s endorsement, vendors may adveruse in ADI publications, may purchase ADI mailing
lists, and may display at ADI-sponsored or endorsed conferences. Our advertising rates are $200 for a L full-page ad, $125
for a half-page ad, and $75 for a quarter-page ad in our quarterly publication Effective School Practices. Products that
ADI endorses will also be promoted without charge in the Fall listing of Effective Programs and Products. New
products will be featured in the “New Products” column of our Effective School Practices- pubhcatron also without
charge. We have mailing lists of varying sizes. The charge for our 3000-name list'is $75." CoA
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!Re'ad'ing MaS_tery i-10 _Videotapes

V1 Reading Mastery il - 6 videotapes -

The first five tapes in both the Level | and Level Il series present intensive
pre-service training on basic Direct Instruction teaching techniques and
classroom managemenit “strategies used in READING MASTERY and the
equivalent lessons in FAST CYCLE. Rationale is explained. Critical
techniques are presented and demonstrated. Participants are led through
practicing techniques. Classroom teaching demonstrations with students are
shown. o . EPR S

The remaining tapes in-each series are designed to be used throughout the
school year.  The tapes are divided into segments. Each segment. presents.
critical teaching techniques for a set of upcoming lessons. These tapes can
serve as a critical part of in-gervice training. A facilitator's guide and
participant manual with sach series is included.

Name: .

[nstitution:

Maiiing Address:

Telephone: ' ' . Fax

—1__ setRM 1/FC 1 training tapes 1-10 with guide @ $300.00
____ addionalsstsRM1/FC1@8$17500

__1__ setRM 2/ FC 2training tapes 1-6 with quide @ $200.00

additional sets RM 2/ FC 2 @ $150.00

 Total

Check or Purchase Order must accompany all orders;

P.O. Box 10459 Eugene, OR 97440

D.L T;aining Videos
FAX (503) 683-7543

~(503) 485-1163
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| Als0.now avallable are id-sized" fiash cards which have fong besn'asked Tof by parense, Ts Aoy oS

“Fortor decorating'a child's room. -+

TEACH YOUR CHILD TO READ IN 100 EASY LESSONS

The book is a modification and extension of DISTAR READING which has proven to be the most successful
_beginning reading program used in public schools.: The book was designed to be used by parents or others who want
-} 10 tutor ;using--an,.eﬂec_tive_direcl-ins_gru‘ction-p_mgram. - I addition 1o the' book; " Phyilis’ Haddox {co-author):-has. '
| 'develaped both video and audio training tapes. - The tapes demonstrale how to pronounce the sounds, -present

: . exercises inan encouraging manner and do corrections.. On the video, Dr..Haddox ‘is shown teaching 3-year olds. -

.| - Gards are printed on card stock. For teachers -and parents, large blackline masiers of all the souhds. (each printed -
:0n.a 81/2 X'11 sheet) are available for duplicating onto cardstock in:your favorite color-{o use in classroom display

V & A TRAINING PACKAGE-$5550°
Video and Audio training tapes included with autographed Book

VIDEO TRAINING TAPE PACKAGE-$455¢
Video tape and autographed Book {Video tape sold separately--$29)

AUDIO TRAINING TAPE PACKAGE-$34
Audio training tape and autographaed Book (Audio tape sold separately --§17)

KID-SIZED SOUNDS PRACTICE CARDS-$450
BLACKLINE MASTERS-DISPLAY SOUNDS-$500

Ratum crder form and payment to: ~ PHYLLIS HADDOX,  TRAINING BATERIALS, P. 0. 10459, EUGENE OR 97440  (500)485-1163

-----------------------------------------------------

To cover the costs of my order, please find attached this completed order form and a check or purchase order
# payable directly to Phyllis Haeddox. "All prices Include shipping and handling.
QOutside continentai U. S. add $3 more to the price for additionat shipping and handling costs,

g
>
=
3

Video & Audio Tapes & book (@ $55.50) =
Video Training Tape & book (@ $45.50) =
Audio Training Tape & book (@ $34) =

Separate video tape (@ $29) =

Separate audio tape {(@3%17) =

Autographed Book . (@ $22)=

Kid-sized sounds cards (@8 4.50)= :

Blackline Masters- (@5 5.00)= .

Display sounds
Total __ __. {U. 8. Funds)

Name '
Addrass
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L © July17-20 o e

11th Atlantic Coast Conference on Effective Teaching and Direct Instruction
‘Cape Henelopen High School ® Lewes, Delaware .~ "
Contact: ACCDI, PO Box 997, Rehoboth Beach, DE 19971

_ - July 23-27 )
21st Annual Eugene Direct Instruction Conference
. “World Class Standards for the 21st Century”
, "~ Eugene, Oregon - S
' New Feature: Sunday, July 23rd Pre-Conference Sessions:
- Classroom Management-Randy Sprick
- Study Skills—Anita Archer - ‘
" Becoming a Direct Instruction Trainer-Team of ADI Lead Trainers
. Contact: ADI, PO Box 10252, Eugene, OR 97440

July 31-August 2
~ - Salt Lake DI Conference.
_ Hilton Hotel © Salt Lake City, Utah -
Contact: Richard West, SRA, 10924 S. Shelbrooke Dr, South Jordan, UT 84095

- _ - August 14-16
1995 Wisconsin Summer Conference on Effective Instruction
University of Wisconsin-Madison ® Madison, Wisconsin. ‘
Contact: Chris Dzemske, Wisconsin Center, Room 105
702 Langdon Street, Madison, WI 53706

August 16-18
o DI Summer Institute :
“Achieving a Balance in an Integrated Classroom”
Seattle Pacific University ® Seattle, Washington
Contact: Willy Ertsgaard, 2665 NW 95th, Seattle, WA 98117

Qctober 26-27
n1st Carmel Direct Instruction Conference
Carmel Mission Inn ® Carmel, California :
Contact: Wes Robb, 6527 N Colonial Ave, Fresno, CA 93704
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Recommended Resources

School's Out: The Catastrophe in

Public Education and What We Can Do

About It (1993) by Andrew Nikiforuk.

ISBN: 0-921912-48-X

Price: $19.95 from Macfarlane Walter & Ross
37A Hazelton Avenue
Toronto, CA M5R 2E3

Ask for it at your local bookstore,

If Learning Is So Natural, Why Am 1
Going To School? (1994) by Andrew
Nikiforuk,

Price: $16.99 from Penguin

ISBN: (-14-02.4264-3

Ask for it at your local bookstore.

Beginning to Read: Thinking and
Learning About Print (1990) by Marilyn
Tager Adams (A summary by the Center on
Reading).
Price: §7.50
Mail orders to:  Center for the Study of Reading
University of Illinois
51 Gerty Cr.
Champaign, IL 61820

Direct Instruction Reading (Revised,
19%0)
by Douglas Carnine, Jerry Silbert, & Ed
Kameenui.
Price: $40.00
Order from: MacMillan Publishing
1-800-257-5755
ISBN: (-675-21014-3

Antisocial Behavior in Schools:
Strategies and Best Practices (1993) by
Hill Walker, Geoff Colvin, & Elizabeth
Ramsey.
Price: $2B.70
Order from: Brooks/Cole Publishing Co.
1-408-373-0728 (ext 137)
Fax: 1-408-375-6414
Email;
adrienne_carter @brookscole.com
{Complimentary copies sent for review for
college course. Send request on letterhead.)

Failing Grades (Video) and Annotated
Bibliography (1993) featuring Joe Freedman,
M.D. & Mark Holmes, Ph.D.
Price: $17.95
Order from: Society for Advancing Research
¢/o VICOM Limited
11603-165 Street
Edmonton, Alberta
CANADA T5M 321

Becoming a Nation of Rcaders {1985)
The Report of the Commission on Reading.
Price: $7.50
Mail orders to:  Center for the Study of Reading
University of Illinois
51 Gerty Cr.
Champaign, IL 61820

Direct Instruction Mathematies {Revised,
1990) by Jerry Silbert, Douglas Carnine, & Marcy
Stein.
Price: $40.00
Order from: MacMillan Publishing
1-800-257-5755
ISBN: 0-675-21208-1

Interventions for Achievement and
Behavior Problems (1991) by 74 contributors,
edited by Gary Stoner, Mark Shinn, & Hill
Walker.
Price: $52.00
Order from:
National Association of School Psychologists
B435 Colesville Road, Suite 1000
Silver Spring, MD
ISBN: 0-932955-15-0




Effective School Practices Non-Profit
ADI Organization
P.O. Box 10252 U.S. Postage
Eugene, OR 97440 PAID
Permit No. 122
Eugene, OR

Dear friend:

This is a complimentary copy of our quarterly publication EFFECTIVE SCHOOL
PRACTICES. I hope you find the contents helpful and informative. If you have not
already joined the Association for Direct Instruction, consider joining today.

The mission of the Association for Direct Instruction is to improve education. Cur-
rently, a major obstacle to improved education is old fads that are recycled as “new
* reforms,” in spite of their failure in the past. Future ADI publications will define
instruction that represents the state-of-the-art in research-based practices—instruction
that emphasizes thoughtful balance rather than faddish extremes.

Join us! Help counteract faddism in education.
Our membership fee is only $20.00.

With your membership you will receive a subscription to EFFECTIVE SCHOOL
"PRACTICES, and discounts on publications and on staff development workshops. We
are also planning a series of monographs on specialized topics. ADI members will
receive free copies of these special ADI monographs at the time of printing.

1

Bonnie Grossen,
Editor, Effective School Practices
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