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Why Another Set of Adoption Guidelines?

In the early 1900's, the challenge of integrating
thinking and content area knowledge was formi-
dable, even in the education of the elite. Teachers
today face much greater challenges. “Althoughitis
not new to include thinking, problem solving, and
reasoning in someone’s school curriculum, it is new
to include itin everyone’s curriculum”{Resnick, p. 7).

Additionally, regular classroom teachers face even
greater challenges as a result of the Regular Educa-
tion Initiative (REI), the movement that results in
the placement of increasing numbers of special edu-
cation students into reguiar classrooms. ’

The purpose of these adoption guidelines is to
provide assistance for teachers, through the adop-
tion process, in their quest to meet exceptionally
difficult challenges with respect to their mathemat-
ics programs:

1. Effectively teach this extremely diverse group
of students. Regular classrooms were quite diverse
before REI, and have become more diverse since.
Because of the multitnde of ways students are re-
ferred for special education services, it has been
estimated that up to 80% of American school chil-
dren could qualify for special services in mathemat-
ics somewhere. That is to say, a teacher is likely to
have several “regular” students in the room who are
having difficulty with mathematics, while at an-
other school, these same students would qualify for
special services using a different scheme for referrai.

2. Teach important mathematics. Rightfully,
mathematics educatorsare calling for amuch greater
emphasis upon the mathematics that students are
muost likely to find useful in their lives.

These guidelines have been developed specifi-
cally as a means of addressing these two challenges
effectively: teaching important mathematics to
widely diverse learners. Consequently, they should
be thought of as supplemental guidelines. They are
modest guidelines, in the sense that they do not
gddress the kinds of general criteria commonly listed
in adoption guidelines: lack of sexual and other
bias, attractiveness, and so on. However, there is
little doubt that the instructional focus of these guide-

lines is becoming increasingly critical to teachers.
Figure 1 illustrates the nature of the new chal-
lenges. Traditionaily, the curriculum in regular
classrooms with no mainstreaming focused upon a
relatively narrow “middle” section of students: all
but the very lowest and the gifted. The lowest, "at-
risk” students would eventually be retained, or would
struggle along, or would be referred for special
education or other specialized, basic services. Gifted
students, similarly, might be referred to special pro-
grams for the gifted, or be accommodated by enrich-
ment activities designed by teachers or provided as
supplements to instructional materials.
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The middle in mainstreamed classrooms
has become much broader and diverse.
Fewer curricula can effectively address
this diversity.

Figure 1. Curricula for Diverse Learners
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With mainstreaming (and with “full inclusion”
models especially), the diversity in a regular class-
room can be staggering. Both the numberand diver-
sity of the “middle” students in such classrooms has
increased. Imagine, for example, a classroom com-
prising twenty “regular” students and eight special
education students. Imagine further that ail stu-
dents are mainstreamed. Of the eight special stu-
dents,_perhaps two have handicapping conditions
such that they will require attention from a speciai-
ist in the classroom. Of the twenty regular students,
a fourth or more may have difficuity with math-
ematics: they are behind the other fifteen students,
and are at risk of eventual classification as special
education students. One or two of those twenty
regular students may be gifted. If the classroom
teacher has primary responsibility for the fifteen
regular students who are average or above, and a
specialist has primary responsibility for the two
most severely handicapped students, who has re-
sponsibility for the eleven “low” students? How
many different mathematics lessons can one reason-
ably expect the teacher and /or the specialist to de-
livereachday? A traditional curriculum thattargets
the low-average to high range is pitifully inadequate
for today’s diverse reguiar classrooms.

— N\

Materials selected according to the
criteria outlined in these guidelines
can go a long way toward helping to
make mainstreamed classrooms more
manageable

(. ) y

Such difficulties, of course, cannot be entirely
resolved through the judicious selection of instruc-
tional materials. ‘However, materials selected ac-
cording to-the criteria outlined in these guidelines
can go a long way toward helping to make
mainstreathed classfooms more manageable. The

few criteria focused upon in these guidelines are
thoseshownby cuirently available research to prom-
jse the greatest acquisition of mathematics knowl-
edge by the broadést range of diverse learners. An
_ instructional program based upon these criteria can-

 to'be the ideal curriculum for two
ents within a divérse classroom: the
"ot severely handicapped. and the very highest
- performing students. o
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Returning to the classroomn scenario above, the
guidelines are intended to help adoption comuit-
tees select materials that will be effective with the six
“non-severe” special education students, the five
low regular students, and perhaps all but the five
highest of the remaining fifteen regular students.
The regular teacher could teach mathematics to those
twenty-one students using such materiais, while the
specialist continues to have primary responsibility
for the severely handicapped students. And what of
the five highest students? As you will see, these
guidelines are not likely to restrain the mathematics
growth of higher-performing students. Asa conse-
quence, those five could participate with the other
twenty-one in the regular mathematics lesson, 50
long as that work is supplemented (by either the
specialist or the teacher) with more challenging
material.

The focus of these ghidelines, then, is upon all but
the very lowest students (who require the services of
specialists inany circumstance} and the very highest
{who are the most able to work independently, and
to learn well from indirect, discovery-oriented ac-
tivities).

Although circumstances vary considerably, and
scenarios like the one above are not perfect solutions
to complex probiems, accommodating the greatest
possible diversity through the low to'high-average
range promises greater manageability in classrooms
with mainstreamed disabled learners.

The Organization and Use of These Guidelines

There are six individual guidelines presented
herein. Each is summarized on one of six single-
page charts. Essentially, those charts are the adop-
tion guidelines. That is, we cannot realistically
expect every member of an adoption committee to
read the document you are reading now. Rather, we
anticipate that perhaps one memberof a committee
will read this document: a cornumittee chairperson,
or someone assigned especially to investigate the
needs of mainstreamed leamers. In that sense, this
document is a backup to the six guideline charts.
The charts, and this document as well, are backed up
further by a technical report (Dixon, 1992).

As a practical matter, each member of an adop-
tion comumittee needs only the six guideline charts in
order to evaluate the extent to which various in-
structional materials accommodate diverse learn-
ers. Although guidelines may be applied to materi-
als in any order, we suggest: :
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. Big Ideas

Conspicuous Strategies
Mediated Scaffolding

. Strategic Integration

_ Primed Background Knowledge
Review

Generally, this is the order of importance. For ex-
ample, #1 - Big Ideas, refers to teaching important
mathematical concepts. Other guidelines, such as
review, are not likely to impact much on under-
standing if a program focuses attention on unimpor-
tant, or even trivial concepts.

The Guidelines

Big Ideas

In order for studenis to solve interesting, com-~
plex, realistic problems, they must acquire knowl
edge of the more important, key mathematical con-
cepts: concepts recently referred to in mathematics
literature as “Big Ideas.” Big ideas within a content
area are those concepts, principles, ot heuristics that
facilitate the greatest amount of knowledge acquisi-
von and understanding across the rest of that con-
tent area. That is, big ideas make it possible for
students to learn the most and leamn it well, as
efficiently as possible. Consider, for example, the

following problem:

At lunch, each student can choose carton of
white or chocolate milk. Each fifth-grade
classis to estimate how many cartons of choco-
late and white milk should be ordered for the
entire school. '

In addition to computatio nal ability, for students
to work such problems successfully, they must fuily
understand the big mathematical ideas of propor-
tions and estimation, concepts that recur frequeritly
in a broad range of real mathematical problems.

An all too common alternative to big ideas is
broad coverage of or exposure to NUMETOUS objectives.
Neither the term coverage notr eXposure implies the
kind of learning with understanding to which edu-
cators generally aspire for regular classroom and
mainstreamed learners alike,

Several “small” mathematical ideas can often be
best understood in relationship to a larger, “um-
brella concept.”. For instance, if the geometric con-
cept of area is taught to a high level of understand-
ing, then students need not learn formulas by rote
for calculating area. In turn, the understanding of

area provides the underpinnings of another impor-
tant mathematical concept: volume, asa function of
base (area) times height. Approached this way, the
seven traditional formulas for computing volume
can bereducedto asingle formula (base times hexght)
with two slight variations.

Finally, even something as “simple” as math facts
can be taught in terms of larger mathematical con-
cepts, rather than as a large set of discrete and
unrelated facts to be recalled by rote. For instance,
each addition fact bears an “adding on” relationship
to some other fact: 4 + 4 =8,and 4 + 5 is one more
than 4 + 4, 50 the sum is also one more, 9. A more
sophisticated approach to factsis to capitalize upon
the inherent relationships among addition and sub-
traction facts alike. For example, all four of these
problems: 3+4,4 +3, 7 - 4, and 7 - 3 ave all part of
asingle “family” of relationships. Similarly, “larger”

roblems also bear family relationships to one an-
other: 1003 - 989, 989 + 14, etc. Such interrelation-

ships can be mapped:

4 3
—_— 7

989 14
— 1003

The mapping strategy canaiso be expanded beyond
facts to solve verbal math problems.

Evaluating Big Ideas. Although authorities in
mathematics education are increasingly emphasiz-
ing the importance of teaching big ideas, they are yet
to develop a definitive list of important mathemati-
cal concepts. If there were such a list adoption
committees could simply check off program con-
cepts against a list. Still, several concepts seem tobe
generally accepted as crucial, big ideas: place value;
the addition, subtraction, multiplication, and divi-
sion of whole numbers; fractions, including ratios
and proportions; estimation and approximation;
probability; volume and area; and all of these con-
cepts incorporated into verbal problem-solving.

In an instructional program that emphasizes big
ideas, a given idea is likely to appear repeatedly, in
different contexts. For instance, the “identity prin-
ciple” in mathematics says that the value of a nurm-
ber does not change when multiplied by one, in any
form (such as 23/23, 4ay/4ay, etc). Suchan idea is
big (key, important) because it facilitates under-
standing of sO many aspects of mathematics, rang-
ing across fractions, ratios, and algebra. Thus, one

—
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step in evaluating an instructional program for big
ideas is to search for a major mathematical concept
that is applied in a variety of contexts.

Another step in evaluating big ideas is effective,
yet relatively simple. Significantly more time will
be allocated to big ideas than to minor ideas. Ata
given level of an instructional program, a single big
idea and a relatively small idea can be compared
upon the basis of the time allocated to teaching (or
covering or exposing) each. If, for example, all
oucomes in a program are pursued in units or
chapters of equal length, that program does not dif-
ferentiate big ideas from others. In contrast, if cer-
tain ideas occur repeatedly in a program and more
time is allocated to those ideas than to several oth-
ers, then big ideas are probably being accomme-
dated.

iy

,F—

The highest performing students are
those most likely to, eventually, infer
useful strategies from their experience.
Explicitly taught strategies, in effect,
let the majority of students in on the
“secrets” to success.

)

Conspicuous Strategles

Someone who easily and fluently soives new
mathernatical problems uses some kind of “strategic
approach” to each new problem-solving situation:
same kind of expertstrategy. In many cases, experts
cannot even clearly articulate the details of their
strategies. The purpose of strategy instruction is to
clearly present learners with strategies like those
that experts use.  The highest performing students
are those most likely to, eventually, infer useful
strategies from their experience. Explicitly taught
strategies, in effect, let the majority of studentsinon
the “secrets” to success.

A strategy, then, is a somewhat general set of
steps students follow in solving problems. Strate-
gies may be 'so narrow that they result in rote-like
performance on.a very limited set of problems. In
contrast, a strategy can be so broad that it doesn’t
work for the majority of students, the majority of
time. Simply “drawing a picture,” for example, can
in fact help some students solve some problems, but
- is too broad to.qualify as a reliabie strategy for most

students.
' "Medmm strateglesarethemosthkelytobeneﬁt
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students. Consider this problem:

It takes the attendance office two minutes to pro-
cess three tardy students. How long will it take them
to process eleven tardy students?

A “medium” strategy is to first map the “units” in
such a problem:

minutes
tardy smdents
Next, write the known quantitics with the units:
minutes 2
tardy students 3 11
Finaily, map the missing quantity; D
minutes y4 — =
tardy students 3 1

All that remains is the computation necessary to
solve this correctly mapped problem.

Evaluating Strategies. First, determine whether
a strategy is taught explicitly at all. Only a limnited
number of students are likely to infer effective strat-
egies, and the process of inferring sirategies is very
time-consuming (inefficient) in any case.

Next, make a preliminary determination of how
narrow or broad strategies appear to be. Can the
strategy be applied to a large number of problems?
Can it be applied reliably?

Determining the “reliability” of a strategy can be
a challenging and engaging activity. A good tech-
nique is to role-play a student, one (hat is on the
lower end of the targeted student population, and
perhaps one that is a bit contrary. In thatrole, the
objective is to attempt to “break the strategy” by
identifying any instance in which one can follow the
strategy, but still not solve the problem. As a simple
example, a student could easily “draw a picture or
map” of the tardy student problem above, but with-
out indicating the relationships necessary to solve
the probiem. Here is one such student drawing:

\J 1

Playing the role of the student can take a little
practice. It requires one to focus strictly upon the
information given in strategies and problems and
not useone’sown knowledge. Anapproach thatcan
be effective is for sormeone on the adoption commiit-
tee to locate problem types in the upper levels of the
material under consideration that the committee
person has genuinely had a difficult time under-
standing for himself or herself in the past. If the
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strategy does not facilitate understanding for such
aneducated adult, itcertainly isunlikely to facilitate
understanding for students. It is usually safe to
generalize the findings from evaluating the upper
levels of materials to the lower levels.

Mediated Scaffolding -

British educator A. ]. Romiszowski has character- '

ized tradifional mathematics instruction as: “T'l
work two on the board, then you do the rest.” The
“1'll work two” part of that approach can be thought
of asa model, and the “you do the rest” is considered
immediate testing. It has been said that the problem
with learning from experience is that the lessons
come too late. The same could be said of this tradi-
tional model of instruction. After “doing the rest,”
students might receive feedback—ranging from
right/wrong to an explanation of how fo do missed
problems——and possibly a grade. The feedback is
too late, and the grade, too early.

Scaffolding is a means by which students recetve
support in various forms along the path to full
understanding and “doing the rest” successfully.
An analogy helps illustrate the potential power of
scaffolding in mathematics instruction. Imagine
trying to teach a physically disabled youngster or a
very young child how to slide down a playground
slide. We might begin by carrying the child up the
steps and holding her in our lap as we slide. That
first phase of teaching illustrates a great deal of
support—scaffolding.

After proceeding this way a few times, we might
removea bit of the scaffolding by, perhaps, allowing
the child to take one or two steps of the ladder with
minima! help, or by placing the child low on the
slide and allowing her to slide on her own a very
short distance. And so on. :

All along, we would attempt to remove more bits
of scaffolding, but in no instance would we abruptly
remove all the scaffolding and, in essence say, “you
do the rest.” Obviously, doing so couid result in
serious physical injury. Analogously, removing
scaffolding prematurely—or worse, never provid-
ing any-—can result in serious intellectual injury for
many students. Such injury is less obvious than
physical injury, but just as real, just as likely, and
perhaps over time, more impairing. Afterall, physi-
cal injuries heal. Many mathematical injuries are
extremely difficult to rehabilitate.

Teachers and peers can provide scaffolding, inde-
pendently of instructional materials. However,
materials can and should provide scaffolded se-
quences of tasks for students to perform. Highly
scaffolded tasks may be quite contrived and “look
strange,” just as carrying a child in the eaxrly steps of

“sliding” does not look much like “real sliding.”
The crucial thing is that tasks clearly and systemati-
cally provide gradually reduced scaffolding so that
ultimately, students solve mathematical problems
effortlessly, and with few injuries along the way.

Evaluating Scaffolding. Selectanimportantstrat-
egy from a grade level, preferably a strategy on a
concept already identified as a big idea. Focus
examination on all the tasks associated with the
selected concept, from the very beginning, to the
point at which students are expected to apply their
knowledge independently.

The first tasks should be designed to ensure that
even relatively low students can perform them suc-
cessfully, Gradual-—perhaps even subtie-—changes
in tasks should be discemible, changes that reflecta
shift to greater student understanding and indepen-
dence. .

Strategic Integration

The principal benefit to all learners of integrating
knowledge is that it enhances the likelihood that
students will learn when o apply their knowledge.
There are many concepts in mathematics that are
similar to others, yet significantly different. For
instance, from the point of view of someone just
learning fractions, an addition problemand a multi-
plication problem appear to be very similar to one
another, yet very different knowledge is required to
solve gach:

3/4+4/5=1 3/4x4/5=1
The benefit of integrating is probably most apparent
when compared with the difficulties students en-
counter with “non-integrated” knowledge. They
may, for exampie, simply add the numerators and
denominators of addition fraction problems such as
the one above, in spite of the fact that when adding
fractions was first being taught, students seemed to
“getit” Perhaps they had little troubie withadding
fractions initially, when addends had like denomi-
nators. Perhaps they subsequently caught on o
adding fractions with unlike denominators. But
after teaching multiplication of fractions, without
integration, confusion developed: Which problem
type requires like denominators? When does one
operate on both the numerator and the denomina-
tor? :

Thepredictable outcomeof notintegrating knowi-
edge is an abundance of stubborn misconceptions:
using area formulas to compute volume, subtract-
ing a big number from a small number in whole
number subtraction, difficulties with fractions with
values greater than one, and 50 on. Although such
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misconceptions are related to the quality of initial
teaching (big ideas, strategies), even topics that are
well understood initially can result in confusion
without integration.

The primary means of integrating knowledge is
quite simple, perhaps elusively simple: just do it!
Thatis, the developers of instructional materials can
considerably advance the goals of fully integrated
knowledge by “putting things together.” In the
“real worid of mathematics,” we are constantly called
upon to pull some specific knowledge from our
entire base of mathematics knowledge and use that
specific knowledge appropriately. Instructional
materials should anticipate that, in addition to pos-
sessing knowledge, students need to learn when to
use components of that knowledge.

Evaluating [ntegration. Selectany common math-
ematics misconiception which committee members
haveobserved in students. Identify specifically what
gets confused with whatin that misconception. For
exampie, if students add the numerators and de-
nominators of fractions, they are probably confus-
ing addition with multiplication. Examine the ma-
terials under consideration to determine the extent
to which the potentially confusing conceptsare mixed
with one another.

[nitial teaching examples can also be used to
facilitate integrated knowledge. If all the examples
students work with as they initially learn fractions
have a value of less than one, then it is quite predict-
able that many students will draw the reasonable—
but wrong—conclusion that all fractions are “small
pieces of things,” with values of less than one. Look
at initial sets of teaching examples to determine
whether some inadvertent misconceptions are actu-
ally impiied by the examples used.

New problemn types can be related to farniliar
prebiems tanght earlier. Students can be shown
specifically why Strategy “A” is not adequate for
solving problems in “B” situations. Look for ex-
amples such as: “This looks like a problem that can
be solved with procedure, but that won't

~wark. Here's why:
‘one concept or strategy is always a “negative ex-
ample” of another. Fuli understanding requires that
student know not only what something is, but also,
what it is not. _

Primed Background Knowledge

It nearly goes without saying that learning most
mathematics, and especially most important math-
ematics, is' dependent upon some knowledge the
learner already possesses. This fact is generally
accommodated in most instructional materials, but
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not always effectively.

Three different practicesare of limited vaiue. The
first is teaching prerequisite knowledge through
“coverage” or “exposure.” If prerequisite material
was just covered, or students were otherwise ex-
posed to it, it is not likely to have been learned well
enough to facilitate the learning of new, complex
knowledge.

Evenwhen prerequisite knowledge is taught thor-
oughly, the timing of that instruction in relation to
the new knowledge can be crucial. The second and
third practices that are inadequate relate to timing.
On the one extreme, the prerequisite knowledge
may have been taught far in advance of the instruc-
tion on the new knowledge. In that case, many
students are likely to lose their facility with the
prerequisite knowledge, if notto forgetit altogether.
At the other extreme, prerequisite knowledge is
sometimes taught in too close proximity to the new
knowledge, often on the same day, during the same
instructional lesson. In this case, students have no
time to tuly learn, assimilate, and understand the
prerequisite knowledge before the new knowledge
is introduced.

Ideally, prerequisite knowledge is introduced (or
reviewed) at a given point, and used for a period of
a few days or weeks before the introduction of the
new, more complex knowledge. Such a schedule
means that students have the opportunity to de-
velop sufficient fluency for using the prerequisite
knowiedge, without the opportunity of having that
fluency diminish or disappear as a result of disuse.

Evaluating Prior Knowledge. To evaluate mate-
rial based upon this guideline, it is necessary to
locate one or more complex topics in a given level of
theinstructionai programunder consideration. Next,
that topic must be analyzed to determine what pre-
requisite knowledge is assumed for leamers. First,
determine whether the prerequisite knowledge has
been taught (or reviewed) thoroughly (rather than
simply covered or “taught for exposure”).

Next, note the timne interval between the instruc-
tion on the prerequisite knowledge and the new
knowledge. A “medium” time interval (of a few
days or weeks of nearly continuous, if light, prac-
tice) is desirable. Neither long intervals without
intervening practice nor extremely short intervals
are likely to be effective.

Review

The term “review” can be an emotive one in
education, conjuring up images of endless {and,
perhaps, mindless) drill and practice. Yet research
strongly supports certain review practices as signifi-

=
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cantly effective. Weinclude review as the last guide-
line because in many ways, effective review is de-
pendent upon the extent to which other guidelines
areimplemented in instructional materials. ftcanbe
said that one gets outof review what one putsinto it.
That is, the quality of instruction—principally in
terms of big ideas and strategies—influences the
value of review. Regardless of how “small ideas” or
marginally significant material isreviewed, theideas
remain small, the material marginally significant.
The following are requirements for effective re-
view:
1. Sufficient. Is there enough review to
achieve the goals of fluency and understand-
ing?
2. Distributed. Given a fixed number of
review opportunities, that number will en-
hance learning better if it is distributed over
time than if itis massed. Specifically, distrib-
uted review contributes to long-term reten-
tion and automaticity of knowledge.
3. Cumulative, This requirement is Hed
closely to the integration guideline. The no-
tion of cumulative review means that mate-
rial taught accumulates in review. After A
and B are taught, for example, A and B are
reviewed together.
4. Varied. With relatively few exceptions,
the specific items that are reviewed should
not be the same as the items used earlier in
instruction. The reasen for this s that varied
ttems promote generalization and transfer-
ence. However, items should notbe so varied
that they actually represent new knowledge.
Evaluating Review. It is impossible to give a
simple formula for determining how much review is
sufficient. Instructional materials, however, should
err on the side of “too much” review. When students
need less review than a program provides, teachers
can simply cut back the assignment of review work.
In contrast, a great deal of teacher time and effort
wouid be required to create additional review if the
amount provided in a program is insufficient.
When examining a program for the distribution
of review, the general amount of review can be
noted, too. Evaluate the distribution of review by
creating a summary of the review for a major con-
cept taught in the program under consideration.
Only tasks that students compiete independently
(inciuding testtasks) should be considered “review.”
The results of such an evaluation can be represented
in many ways. Here is one example of visuaily
representing weil-distributed review:

Lesson Number

B 24 B %Y BB XN 3

Number
of
Review
Tasks

7 5§ 4 4 6

Determine whether the review in a program is
cumulative. Select concepts that are frequently con-
fused by students (multipiying and adding frac-
tions, decimal versus whole number place value,
subtracting with regrouping and adding with re-
grouping, etc.). Are the confused concepts reviewed
together?

When review is cumulative, some form of scaf-
folding should be provided initially. For example, if
students are reviewing the addition and multiplica-
tion of fractions together for the first tirne, the task
should prompt the students to carefully note the
operation in each problem before beginning compu-
tation.

Finaily, determine whether review items vary
appropriately. Assume, for example, that algorithms
have been taught for subtracting whole numbers
with no renaming required, and problems requiring
renaming but with no zeros in the minuend. Both
types of probiems can, literally. be infinitely varied
by varying the individual digits from 1 to 9, and by
varying the number of digits in both the minuend
and the subtrahend. However, problems including
zeros in the minuend would not be a variation of the
algorithms taught, but rather, they wouid represent
new knowledge. _

Possibly, the most difficult area of mathematics to
avatuate for appropriate variation is probiem solv-
ing. Frequently, instructional programs include
many “review” problems that cannot actually be
solved by following strategies previously taught.
There are few tidy listing of problem types in math-
ematics; basically, a problem type is defined by the
strategy taught to solve that type. Thus, evaluators
should actuaily work a variety of review problems,
being careful to apply only strategies taught in the

gram under consideration. If other, untaught
knowiedge is required to solve some “review” prob-
lemns, then the variation of review is too great.

R —
ErrecTivE ScHOOL PRACTICES, SPRING 1994 53




N\

Research Guidelines For Selecting Mathematics Curriculum

'Sununiuy of Guidelines and Impact on Diverse
Learners

In developing these guidelines, it has been crucial
to not only identify principles of effective instruc-
tion for lower-performing students, but to focus
upon those principles that are effective with many
other learners in mainstreamed regular classrooms
as well. We stated in the beginning that instruc-
tional materials incorporating these guidelines are
likely to be appropriate for all but the lowest and
highest students in a highly diverse regular class-
room. Specifically, these guidelines impact diverse
learners in the following ways:

1. Big Ideas. Because the notion of “big
ideas” is roughly comparable to important
ideas, knowledge, and concepts, this prin-
ciple is appropriate for all students, without
modification for different ability levels, The
principle of big ideas is learner independent:
mathematical concepts thatareimportant for
understanding are important for everyone.
2. Conspicuous Strategies. All students can
benefit from explicitly taught strategies. That,
however, is not to say that every student
requires explicit strategies as much as any
other. Gifted studen's, for example, can ben-
efit from explicitly taught strategies, but re-
quire such explicit instruction to a lesser ex-
tent that their lower-performing peers.
3. Mediated Scaffolding. The amount of
scaffolding for any given strategy appears to
vary.as a function of ability. Lower students
need more scaffolding; higher students need
less. Instructional programs should provide
scaffolding that is adequate for the lower-
porforming students, giving teachers the op-
tion of cutting back on scaffolding without
needing to develop more than a program
provides, _ :
4. Strategic Integration. Knowing when to
- use knowledge is important to understand-
ing for all learners. .
5. Primed Background Knowledge. In
theory, all'students need the knowledge that
~ is prerequisite to acquiring new, complex

knowledge. 'In practice, however, it is the

lower-performing students who are most

likely to display deficits in prior knowledge.
~ Either they neverlearned such knowledge, or
- did not learn if thoroughly, or learned it

[airly well, but forgot it. '
6. Review. The principles of effective and
efficient review are generally most cruciai for
Jower-performing students.  Specifically,
higher-performing students are likely to re-
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quire less review. However, integrated {cu--
mulative) review isimportant to understand-
ing for all students, and varied review is
important to transfer and generalization, re-
gardless of ability level. The consequencesof
inappropriately varied review are most likely
to cause difficulties for the lower-performing
students. As is the case with scaffolding,
instructional materials should provide re-
view sufficient for the lower-performing stu-
dents.

Note: Research references have been largely omitted from this
report for easein reading. A complete technical reportsupporting
these conclusions can be obtained from the Natanal Center to
Improve the Tools of Educators, 805 Lincoln, Eugene, OR 97402.
Ph: 1-503-683-7543. Ask for the technical report entitled: “Math-
ematics Guidelines for Diverse Learners.”
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