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by Doug Carnine,
University of Oregon

“Goals are easy to describe. What matters more is a
strategy for reaching them.” Stanley Hoffmann
C. Douglas Dillon Professor at Harvard University.

Intheearly 1900s, the challenge of integrating think-
ing and content area knowledge was formidable even
for elite education {(Resnick, 1987). The challenge is
much greater now. “Although itis not new toinclude
thinking, problem solving, and reasoning in sorneore’s
school curriculum, it is new to include it in everyone’s
curriculum” (Resnick, p. 7).

One aspect of higher-order skills , as Prawat (1989)
pointed out in a superb review of the current findings
from cognitive psychology, has to do with the organi-
zationof knowledge to show connections (Polya, 1973;
Flavell, 1971; Bruner, 1960). “The ability to access
knowledge varies dramatically as a function of how
welllinked the knowledgeis” (Prawat, 1989, p.4). One
major problem Prawat noted is helping students ac-
quire linked knowledge, for example in mathematics:
~Rarely, if ever,’ von Glaserfeld adds, “is there a hint,
let alone an indication, of what one must do in order to
build up the conceptual structures that are to be asso-
ciated with the symbols.” “(p. 6}.

Approaches designed to respond to the needs of
students who require such hints (direct instruction,
mastery learning, active teaching, Madeline Hunter's
program, and so forth}emphasize teaching techniques,
not how content is organized to show important
relationships. When the content is not organized to
show connections, effective teaching techniques would
be hard pressed to foster higher-order thinking, par-
ticularly with lower performing students. The issue
then is not merely whether effective teaching tech-
niques are used, but how the content to be taught is
organized.

The Direct Instruction Model at the University of
Oregon has endeavored to deal with both effective
teaching techniques (Becker, Engelmann, Carnine &
Rhine, 1981) and with the organization of content
(Engelmann & Carnine, 1982). A program of research
has addressed a variety of subject areas that involve
higher-order skills:

literary analysis (Dimino, Gersten, Carnine & Blake,

in press; Gurney, Gersten, Domino & Carnine, in
press);

chemistry (Hofmeister, Engelmann & Carnine, 1989);

earth science (Woodward, 1989);
legal reasoning (Fielding, Kameenui & Gersten, 1983);
problem solving (Woodward, Carnine & Gersten,
1988); .
critical reading (Patching, Kameenui, Carnine, Ger-
sten & Colvin, 1983);
ratio and proportions (Moore & Carnine, 1989);
fractions (Kelly, Carnine, Gersten & Grossen, 1986;
Kelly, Gersten & Carnine, in press);
word problem analysis (Darch, Carnine & Gersten,
1984);
social studies {Darch & Carnine, 1986; Darch, Carnine
& Kameenui, 1986); and
syllogistic reasoning (Collins, Carnine & Gersten,
1987; Collins & Carnine, 1988 ; Grossen & Carnine,
in press).
In every study, the primary objective was to create
a model of how to link knowledge. Both the impor-
tance and nature of such linkages can best be under-
stood by analyzing a number of examples of creative
problem solving. The focus of the analysis is on the
mechanism underlying these insights, which is a key
in unlocking the puzzle of how to organize content so
that it models higher-order thinking.
First, Katharine Payne, a biologist, describes her
insight in the study of elephant communication.

Some capadty beyond memory and the five senses seems to
inform elephants, silently and from a distance, of the where-
abouts and activities of other elephants.

I stumbled on a possible clue to these mysteries during a visit
to the Metro Washington Park Zoo in Portland, Oregon, in
May, 1984. While observing three Asian elephant mothers
and their new calves, I repeatedly naticed a palpable throb-
bing in the air like distant thunder, yet all around me was
silent,

Only later did a thought occur to me: Asa young choir girlin
Ithaca, New York, T used to stand next to the largest, deepest
organ pipein the church. When the organ blasted outthe bass
line in a Bach chorale, the whale chapel would throb, just as
the elephantroom did at the zoo. Suppose theelephants, like
the organ pipe, were the source of the throbbing? Suppose
elephants communicate with one another by means of calls
too low-pitched for human beings to hear? {Payne 1989 p.

266}

For Katherine Payne, the samenessbetween the sounds
of the bass pipes of the organ and the sounds of the
elephants’ low-frequency vibrations accounted for
elephant communication. (See Figure 1.)

The next example finds Elias Howe trying to invent
amachine that sewed. FHe reportedly dreamed he was
captured by African nativescarrying spears with holes
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Figure 1.

in their tips. Upon waking, Howe realized he should
put the hole for the thread at the end of the needle, not
the middle. The sameness between the location of a
holein a spear tip and a sewing needle-at the end-led
to the invention of the sewing machine. (See Figure 2.)

The third example occurred at the turn of the cen-
tury. A physician vacationing in Egypt was asked to
treat a severely stricken boy who’d been bitten by a
cobra. When asking how the incident occurred, the
physician found that the boy’s father had been bitten
first, yet lacked the ominous symptoms present in his
son. When questioned by the physician, the father said
he had beenbitten on two previous occasions, with the
severity of the symptoms diminishing on each occa-
sion. When he returned to Germany, the physician
hypothesized that the same progression of dosages
might berelevant to preventing diphtheria, which was
ravaging Europe at the time. He began a series of
experiments by injecting horses with increasingly po-
tent doses of diphtheria toxins until the horses devel-
oped antitoxins against the disease. Then he devel-
oped a serum from the horses. The serum led to a
vaccine that immunized children against diphtheria.
The sameness between the immunity of the father to a
cobra biteand of the children to diphtheria— develop-
ment of serum through progressive doses—rnade vac-
cines possible. (See Figure 3.)
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The last example reaches back to the early 1400s.
Paolo del Pozzo Toscanelli’s study of perspective
geometry led to the first perspective painting. How-
ever, far closer to Toscanelli’s heart, and pocketbook,
was cartography. Toscanelli’s family had been traders
inspice for several generations. Becauseofanimpend-
ing Turkish occupation of Constantinople, his family
would probably be driven out of business. Toscanelli
applied perspective geomelry to the recently re-dis-
covered system of latitude and longitude coordinates
to create a scaled map. The application allowed the
Toscanelli ships to sail south of theequator, out of sight
of the polar star, and still navigate. AnItalian captain
convinced the Spanish court to support him in using
Toscanelli’s map to find a new route to the Spice
Islands. Alas, Toscanelli’s particular map was fatally
flawed because of inaccurate information provided by
Marco Polo. So instead, Captain Columbus discov-
ered America. The sameness between perspective ge-
ometry in art and in cartography—scaled representa-
tion—freed navigators to sail south of the equator.
(See Figure 4.)

What do these examples of creative problem solv-
ing have in common? Each person noted a sameness
between something in his or her experience and a
problem the person was intent on solving, These
relationships are summarized in Table 1.

Figure 2.




The Sameness Analysis—Teaching Smart Figure 4

The examples in Table 1 offer a key to building
cognitive structures as defined by Flavell (1971):

The really central and essential meaning of “cognitive
structure” ought to be a set of cognitive items that are some-
how interrelated to constitute an organized whole or totality;
to apply the term "structure” correctly, it appears that there
must be, at minimum, an ensemble of two or more elements
together with one or more relationships interlinking these
elements. {p.443)

The examples suggest that one of the cornerstones
of cognitive structuresisnoting importantsamenesses.
This is not an original observation. Aristotle, several
thousand years ago, described two fundamental rea-
soning processes-logical and analogical. Analogical

Figure 3.

reasoning, involving noting important sameness, is
still acknowledged as the basis for all conceptand rule
learning (Gagne & Briggs, 1979).
" In the 1800s, Aristotle’s formulations about logical
thinking were extended by the philosopher, John Stuart
Mill (1844), who developed methods for teaching
important samenesses and developed the basic prin-
ciples for “knowing” in science. In the early 1900s,
implications of the sameness analysis for problem
solving were articulated by the philosophers Moore
{1903) and Ewing (1947). (See Engelmann and Carnine,
1982, for elaboration.} ‘

The noting of samenesses, relied on by problem
solvers and prized by philosophers, has also been
identified as crucial by neuroscientists such as Nobel

Table 1. The Sameness Between a Person’s Experience and a Problem to be Solved.

Problem Experience Sameness

1. Understand elephant communication Vibrations from a Pipe organ. Low frequency vibrations.

2. Design sewing machine. Dream about spear tips with Put a hole near end
a hole near the end. of needle.

3. Diphtheria epidemic. Man who developed Gradually increase
immunity from snake bite dosage.

4. Reach the spice islands via Perspective in art. Calibration based on

the southern hemisphere. geometric perspective

to show distance.
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Prize Winner Gerald Edelman, who directs the Neu~

rosciences Institute at the Rockefeller University. The
central procedure in Edelman’s scheme (1987} of brain
functioning is categorization and recategorization-in
perception, in recognition, and in memory (Rosen-
field, 1988). Categorization and recategorization are
viewed as the overriding activity of the brain, serving
as the basic mechanism for the various brain functions.
The capacity to categorize depends on the learner's

ability tonote samenesses. Thisprocessisoftencarried
out many times in just one minute. Obviously, sucha-

basic process does not always lead to problem-solving
insights such as those cited earlier. In fact the process
is quite indiscriminate in terms of the samenesses it
identifies. ‘

But neither can one predict what constifites information for

an organism. The brain must try as many combinations of

incoming stimuli as possible, and then select those combina-

tions that will help the organism relate to its environment
(Rosenfield, 1988, p. 149).

The samenesses that learners select to help them
relate to their environment are often not the ones
intended by their teachers, and such misrules are not
restricted to academic study. Consider this counseling
example. The mother of twin first grade boys met with
the school counselor one evening because the twins
were swearing inclass. The parentacknowledged that
swearing was also a problem at home. The counselor
advised the mother to use corporal punishment for the
next occurrence and to make sure the other twin was
there, so he could learn by observing. The next morn-
ing at breakfast, one twin said, “Pass the damn
Cheerios.” The mother smacked him. The other twin’s
eyes opened in shock and disbelief. She turned to him
and asked, “What would you like for breakfast?” He
responded, “I don't know, but you can bet your sweet
ass it’s not the Cheerios.” Now, the second twin had
learned a sameness—Cheerios leads to a smack-but not
the sameness intended by the mother.

A famous psychiatrist used jokes, such as this one
about the Cheerios, to make a point which is very
germane to educators: Assume that all phenomena,
even laughter following a joke, are lawful. The psy-
chiatrist , Siegmund Freud, in The Psychopathology of
Everyday Life (1938), gave a lawful account of jokes,
explaining their structure and purpose. Interestingly
enough, many jokes are humorous because of an unin-
tended sameness, as was the case for the twin who was
certain that Cheerios meant trouble. But the educa-
tional importance of Freud’s point comes in how
educators view their students’ mistakes. By assuming,
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mistakes are lawful; educators are more likely to seek
instructional causes. They will evaluate their teaching

to see how they might have unintentionally induced a

sameness, in this case a misrule, that caused the mis-
take. 'The next section illustrates several common
misrules that students inadvertently learn from the
elementary grades mathematics curriculum. Remem-
ber, there is no way to “make” students learn the
sarneness a teacher wants to teach.

Uninfended Samenesses

As Resnick (1987) noted, “To an important degree,
calculation errors derive not from random or careless
‘slips,” but from systematically applying incorrect
procedures” (p. 13).For problems such as:

.24
+ 13

students learn that they can start with the bottom
number or with the top number: 4 + 3 equals 7, and so
does 3 +4. The sameness is that these problems canbe
worked in either direction, from top to bottom or from
the bottom up. Soon thereafter comes subiraction
problems, such as:

K 24
=13

Students can still apply the sameness learned in
addition,thinking of the differencebetween4and 3, or
3 and 4. In both cases, they subtract the smaller
number from the larger. Later, students encounter:
74 '
=15

The sameness they apply is that whether they go from
the top down, or vice versa, they subtract the smaller
number from the larger,

74
=15
61

(see Brown and Burton, 1978, for more on subtraction
“bugs”).

By the time the students learn to borrow, they
usually have learned a key word method for analyzing
word problems. For the sentence, “There are 26 sheep
and 10 goats on a ship,” students would add. Three-
quarters of 97 second graders did so, even though the
following question was asked: “How old was the
cdptain?” Another key word, left, signifying subfrac-
tion, resulted in many students subtracting in a work



problem calling for addition, primarily because the
problem began, “Mr. Left ... {cited in Prawat, 1989).
Some students analyze word problemsaccording to
the nature of the numbers in the problems, rather than
key words. A fifth-grade girl summarized her same-
nesses for analyzing word problems in this way:

1f there are lots of numbers, [add. If there are only 2 numbers

with lots of parts, [ subtract. Butif there are just 2 numbers,

and oneis a little harder than the ather, then itis a hard prob-

lem, so | divide if they come out even, but {f they don't, 1

multiply.

The final example involves basic fraction analysis.
Typically, a textbook’s first introduction of fractions
restricts the examples to fractions equal to or less than
one, e.g.+=% 4,4 1 2,3, and so forth. Inthe textbook
for the next grade level, mixed numbers are intro-
duced, but the fractional part is still less than one: 24,
2%, 3L and so forth. Thus, for two years, students learn
this sameness about fractions—they are part of one
whole. What happens in the third year, when the
students encounter a fraction such as 3? Students
apply their sameness: < must be part of a whole and
interpret it is Lths:

These misrules from elementary grade mathemat-
ics can be difficult to appreciate, because the desired
“samenesses” are all familiar to adults. To help you
better understand the problem, look for the.sameness
that will make sense outof damon, another elementary
grade mathematics concept.

"Il start with a damon and add damon Now tell me

the new damon:

My turn: 9 and we add 1. What's the new damon?

10.
My turn again: 10 and we add 2. What's the new
damon? 12.

3 and we add 4. What's the new damon? 7

3 and we add 6. What's the new damon? 9

Your turm: 4 and we add 11. What's the new

damon? '

Your turn again: 9 and we add 7. What's the new

damon?

Did you answer 15 and 16?7 1f so, you learned an
obvious sameness, but your answers are still wrong.
The correct answers are 3 and 4. The purpose of this
exercise is to engender empathy for low-achieving
students who encounter such confusion and frustra-
tion many times eachday. We'llreturnto damon later.

Inducing Intended Samenesses

The previous examples illustrate how students of-
ten learn unintended samenesses. However, recogni-
tion of the brain’s search for samenesses does more

than explain student misconceptions. It can also guide
the development of curricular materials that model
higher-order thinking:

Geometry. Consider geometry, wherestudentslearn
equations, first for surface area and later for volume of
various figures. Students are typically expected to
learn seven equations to calculate the volume of three-
dimensional figures(see Table2). The sameness analy-
sis reduces the number of equations students must
learn from seven to slight variations of a single equa-
tion; area of the base times the height (Bxh). Of course,
students would be expected to know the equations for
the area of common two dimensional figures, referred
to as area of the base, B, in Table 2. For the regular
figures—rectangular prism (box), wedge, cylinder—
the equation is Bxh. For figures that come to a point
(pyramid with a rectangular base, pyramid with a
triangular base, and a cone), the volume is 1/3 Bxh.
The sphere, in a sense, comes to two “points;” thus the
volume is 2 times 1/3 Bxh or 2/3 Bxb, where B is the
area of a circle that passes through the center of the
sphere, and the height is the diameter. The sameness
analysis makes explicit the relationships that are ob-
scured by the seven different equations typically pre-
sented in textbooks. Presenting simple variations of
Bxhin graphic form (see Figure 5) makes remembering
the equations easier and calculating volume more
comprehensible, Such “relational learning” is also
more lasting and accessible (Skemp, 1978).

Table 2. Seven Equations for Valumes Can be Reduced to
one with Qualifications.

Box Wedga Cylinder
Sameness
Analysis . Bxh Bxh Bxh
Conventional Lxwxh 15 Lxwxh nrth
Pyramid Cona Sphoro
Rectanguinr  Triangular
Samanass lBxh loxh lBxh 2 Bxh
Analysis 3 3 3 3
Jixwxh lLxwxh lanri Lyt
Convantional 3 5 3 3

The purpose of learning important samenesses is
particularly crucial in science and social science where
students are inundated with a great number of seem-
ingly unrelated facts and concepts. By one estimate,
students would need to learn, on the average, a new biology
concept every two minutes to cover the content of a high
school biology textbook. A typical biology textbook
introduces twice as many new concepts as the Ameri-
can Foreign Language Association recommendsintro-
ducing new terms that are merely new labels for famil-
iar concepts.
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Figure 5. Volumes of 3-Dimensional Figures

Volume is the number of cubic units.

Pyramid - rectangle base

Box
- 10—
Volume = base Area ' x height
Volume = "10x3
Wedge

Sphere

x height

1
3
y x4
3

x height
x 10

(AIESEATS

Earth Science. One way of reducing misconcep-
tions about the nature of science is to apply the same-
ness analysis to identify the underlying principlesof a
discipline (Hofmeister, Engelmannand Carnine, 1989).
For example, earth science covers a wide variety of
phenomena about the solid earth, oceans and atmos-
phere. Yet textbooks do not emphasize the underlying
principle of convection, which explains large scale
ocean currents, air currents, vulcanism, and many
other phenomena. These phenomena are the same in
that they are caused, at least in part, by convection.
Figure 6 for example, graphically depicts convection
cells in the solid earth and how they account for plate
tectonics, which in turn can explain the formation of
granite mountains, volcanoes, earthquakes, mid-ocean
trenches, and so forth. Figure 6 illustrates how the
crustof the earthactually rides ontop of the convection
cells. At point Ein Figure 6, the convection cells push
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the crusts together at a subduction zone, where the
ocean crust goes under the continental crust, causing
carthquakes, rift valleys, and volcanoes. At pointFin
Figure6, the ocean crustis pulled apart by two convec-
tion cells, causing deep ocean trenches and volcanoes.
The unifying principle of convection reveals a funda-
mental sameness of many phenomena, not only in the
solid earth, but also in the atmosphere and the oceans.

The preceding examples from geometry and earth
science demonstrate how the sameness analysis, pre-
sented as conceptual models (Mayer, 1989), can tum
fragmented knowledge into a coherent, elegant whole.
The sameness analysisincurriculumdesign thus serves
as a model of one of the primary goals of higher-order
thinking. As the physicist Zee (1986) said, “When[was
learning about such things as Hooke's law in high
school, I got the impression that physicists try to find
as many laws as possible, to explain every single



Figure 6. Convection Cells in the Earth

<t

cell convection cell

e

convection cell convection

Mid-ocean \r—_"
ridge Subduction
zone
Deep ocean earthquakes
trenches voicanoes
volcanoes

phenomenon observed in the physical world. In fact,
my colleagues and Iin fundamental physics are work-
ing toward having as few laws as possible. The ambi-
tion of fundamental physicsis to replace the multitude
of phenomenological laws with a single fundamental
law, so as to arrive at a unified description of Nature”
(p. 7). :

Multiplication. The final example of the sameness
analysis will illustrate how a single concept can be
used to introduce many new concepts. Low perform-
ing students often don’t spontaneously see the same-
ness that connects mathematics’ concepts. An ex-
ample is the student who told his teacher he couldn’t

Figure 7. Concepts Developed by Building from the
Familiar to the Unfamiliar

Multipticalion
N
Area
Commutative < > Word Problems
Principle for 7
Multiplication
Coordinate hd Column
Syst L Multiplicalion
ysiem Estimation P

remember whether to add or subtract the numbers he
wrote after multiplying 25 x 14. This student doesn’t
understand the relationships among place value,
multiplication and addition. The discussion that fol-
lows illustrates how the concept of area can be used as
a sameness to introduce a wide range of topics (see
Figure 7 for a list of these topics). As Bruner (1960
noted, “The basic ideasthatlieat the heart of all science
and mathematics and the basic themes that give form
tolifeandliteratureareassimpleas theyare powerful”
(p. 12).

At the top of Figure 7 is multiplication, which is
based on counting. For example to introduce 3 x 2,
students create or are shown two rows of blocks, each
with three blocks.

The teacher says, “I can fipure outhow many blocksby

countinga fast way. There are 3 blocksin each row, 50

[ count by 3 for eachrow: 3, 6. Let’s seeif the fast way

works. You count the blocks oneata time: 1,2,3,4,5,
6.” Students then write multiplication equations, such

as 3 x 2 =6. Later they work from pictures of columns

or blocks and eventually work symbolic problems

without pictorial representations.
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Next, the columns of blocks are joined and the
conceptofarezisintroduced. Rather than two separate
rows of blocks , students see this figure:

Students are told that they can use multiplication to
figure out how many squares are in the figure. Three
squares in each row and two rows, or 3x 2. Thearez of
the figure is six square units.

Thebridge to the commutative principle for multiplica-
tion, which is important in teaching multiplication
facts, occurs in this way. Students are shown

3 2

and are told that the figures have the same area; the
second figure is just turned up on its end so the 2ison
the bottom. The students write a statement for each
figure; 3x 2=6and 2x3=6. Both figureshave the same
number of squares and therefore the same area. The
figures illustrate that the answers for3x2and 2x 3 are
the same. Subsequently, when students learn the
answer to 6 x 8, for example, they realize they also
know the answer for B x 6.

The coordinate system provides reference numbers
for any point on a 2-dimensional grid. When one
corner of a rectangle is placed at the origin of a 2-
dimensional grid (0,0), the opposite corner of the rec-
tangle is represented by the coordinates for that point.
For example, the corner of a 4 x 6 rectangle has coordi-
natesof x=4 and y = 6.

O - M W Bt @m ~ o
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Students are simply told that the coordinate system
givesacode for drawing rectangles. The students start
ata point called the origin, which is zero. The code for
how wide to make a rectangle is the number given for
the letter x. The code for how high to make a rectangle
is the number given for the lettery. The students work
from values for x and y to identify the far cormer of the
rectangle. From that point, they draw the sides of the
rectangle, and calculate its area.

Estimation is often difficult for students because
they don't have the frame of reference for “guessing
intelligently,” a prerequisite for checking the reasona-
bleness for their answers. Introducing estimation in
the context of area provides a good demonstration of
how to guess intelligently. In the introductory estima-
tion exercises, students use a ruler to draw a side of a
rectangle (e.g., 4 inches wide). The students draw the
nextside {(e.g., 5inches) without the ruler. They use the
4-inch line as a basis for estimating the length when
drawing the 5-inch side. The frame of reference for
éstimation comes into play because the 5-inch side
they make without the ruler is slightly longer than the
4-inch side. The students can visually check the rea-
sonableness of their answer. They can see if the rec-
tangle they drew is a little taller than it is wide. They
then multiply to calculate the area.

Another estimation activity provides both dimen-
sions for one rectangle, but just the dimensions for a
second rectangle:

4x6 Ix7

The students use estimation to draw a second rec-
tangle that is supposed tobe 3inches wide and 7inches
high. In this exercise, the basis for estimation is the
original rectangle. The new rectangle should bea little
narrower, but a little higher, than the original rec-
tangle. Again students can visually check the reasona-
bleness of their answer. 1n both estimation exercises,
students are learning a new skill, estimation, in the
content of a familiar skill, area.

Area can also be used to introduce column multipli-
cation. Inintroductory exercises, students are shown
how to calculate the total area for two figures that both
have the same width (e.g. 4' x 10" & 4' x 6.



o 4 0 4

Students figure out the area for each rectangle by
constructing simple multiplication facts. They then
add to find the total area, 40 + 24 or 64.

10 6
x4 x4
40 24

Next column multiplication is introduced as a short
cut for figuring the area of any two rectangles with a
side the same length. The students write the width,
e.g., 4, just one time. Initially the heights for the two
rectangles—10 for the first and 6 for the second—are
written as an added number {10 + 6):

(10+ 6)

x 4

24

+ 40
The students first multiply 4 x 6, then 4 x 10. Next, the
students are shown that the 10 + 6 can be written as 16;
the problem, though, is still worked by multiplying 4

x 6 and 4 x 10, then adding the products:

16
x 4
24
+ 40
64

At this point students are working column multiplica-
tion problems.

A final skill that can be integrated into students’
prior knowledge of area is solving multiplication and
division word problems. At first, word problems are
introduced in exercises in which students work with
blocks or a coordinate system grid:

An early word problem might tell about squares ona
grid {or blocks) e.g., below is a typical problem:

A rectangle has two squares in each row.
There are eight squares in all. How many
rows of squares does the rectangle have?

The students draw a line under two squares on the
bottom of the grid to show how wide the rectangle is.
Next, they count the squares two ata time (2,4, 6, 8),
marking a completed row each time they count, until
they reach 8. They then can see the number ofrows, 4.

Students learn to solve word problems without a grid
orblocksnextand then problemsinvolvinga variety of
objects and events.

Enough geometry, earthscienceand multiplication.
Remember damon? Damon is clock time, involving
addition with base 12.

My turn: 11 and weadd 1. What's the new damon?

12
My turn: 12 and we add 1. What's the new damon?
1

New example: 6 and we add 8. What's the new

damon?

6 and we add 9. What's the new damon?

When the sameness is made explicit, the examples
make sense.

The Need for Efficiency—~Teaching Fast

These examples illustrate how the sameness analy-
sisleads to a wholisticunderstanding of acontentarea,
rather than fragmented knowledge. This is the over-
riding purpose of the sameness analysis—to foster
coherent schemas of important bodies of knowledge.
At a simplistic level, the notion is to “teach smart.”
However, the realities of schools force another priority
upon educators—efficiency, Sameness analyses leads
to certain efficiencies, in that related information is
easier to learn, remember and apply than fragmented
information. However, even greater efficiencies are
required for at-risk and handicapped students. As
Haynes and Jenkins reported (1986), handicapped
students in an eclectic resource room program ended
up getting no more instructional time than their non-
handicapped peers. In addition, students with special
needs, particularly those from disadvantaged back-
grounds, typically receiveless help from their parents
at home. Finally, these students typically receive
instruction in a small group or entire class, limiting the
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Beyond Technigue—cContinued

attention they can receive from the teacher. These
factors make the case for efficiency, to “teach fast,”
overwhelming,

Efficient and effective teaching techniques were
given prominence by Rosenshine {1976). He noted
that higher academic achievement scores are demon-
strated when teachers observe the following practices:

1. Devote substantial time to active instruction.

2. Break complex skills and concepts into small,
easy-to-understand steps and systematically
teach in a step-to-step fashion.

3. Provide immediate feedback to students about
the accuracy of their work.

4. Conduct much of the instruction in small groups
to allow for frequent student-teacher interac-
tions.

Many other similar reviews of effective teaching
practices have been published since 1976, one recent
one being called Critical Instructional Factors (Chris-
tenson, Ysseldyke & Thurlow, 1985). In addition,
recent research bears out these recommendations. For
example, Haynes and Jenkins (1986) compared special
education instruction in an eclectic district and in a
Direct Instruction district:

“The [Direct Instruction] sample showed lower proportions
of academicother, out of room, off-task, individual seatwork,
oné-to-one instruction, and interactions with teachers. They
showed higher preportions of small group instruction, cog-
nitive instruction, and direct reading. The Direct Instruction
sample spent nearly three times more minutes dailyin direct

reading than did the eclectic sample (24 vs. 8.5).” (I, 23.}

It is important to note that effective practices for
“teaching fast”—frequent questions, small steps, con-
structive feedback, active monitoring, sufficient time,
and so forth—could be applied to a conventional
analysis of complex topics—geometry, earth science,
word problems—or to a conventional analysis of rela-
tively simple topics. For a comparatively simple topic
,suchassubtraction facts, the outcome would be fairly
reasonable. Students would memorize the subtraction
facts as unrelated pieces of information and could be
successful. For the more complex topic of word prob-
lemanalysis, however, effective teaching practices are
not enough (Moore & Carnine, 1989). In fact, when
students are taught to analyze word problems in a
conventional manner, such as read, analyze, plan and
solve, the lack of a strategy based on a sameness
analysis can lead to frustration. Darch, Carnine, and
Gersten (1984) found that effective teaching practices,
such as frequent assessment with extra instruction,
were not beneficial and possibly harmful. In short, ef-
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fective teaching techniques by themselves do not nec-
essarily lead to the acquisition of higher-order skills,
but possibly just more efficient learning of lower order
skills. ' '

The Role of Direct Instruction

The Direct Instruction system that originated in
1968 with the federal program, Follow Through, util-
ized most of the techniques Rosenshine (1976) wrote
about. In addition, the analysis of sameness was
applied to content areas to create curricular material.
Thus, Direct Instruction comprises botha set of teacher
practices and curricular analyses that manifest them-
selves in instructional programs. The instructional
programs are means by which the sameness analysis
can be communicated clearly and efficiently to stu-
dents.

Each instructional program is a series of fasks to be
taught. The instruction takes the form of frequent
interchanges between the teacher and the students. To
ensure that the sameness analysis is clearly communi-
cated, daily lessons are designed in script form, show-
ing the teacher what to do and what to say during these
interchanges. Theuseofscripted lesson plans hasbeen
criticized as restricting the teacher’s initiative. How-
ever, some important values derive from the use of
scripts. One poal is designing disseminable proce-
dures for improving instruction and learning. Scripts
permit the use of examples and explanations that have
been field tested and demonstrated to work before
publication. The teacher knows that if the students
have the relevant background knowledge, the teach-
ing sequence will work. ‘The teacher does not have to
spend time experimenting with various possible illus-
trations, choosing appropriate language, and search-
ing for important samenesses. _

However, the use of scripts symbolizes a major
barrier to the adoption of Direct Instruction because of
its high degree of structure and teacher-centered phi-
losophy. Many educators favor more child-centered,
indirect, and reflective approaches. These educators
feel that the scripted lessons and extensive practice
and assessment are unnecessary, at best. On the other
hand, less able students seem to suffer when instruc-
tion is not sufficiently explicit. This belief is expressed
by Delpit (1988) in her Harvard Education Review article:
“If such explicitness is not provided to students, what
it feels like to people who are old enough to judge is
that there are secrets being kept, that time is being
wasted, that the teacher is abdicating his or her duty to
teach” (p. 287).



The apparent dilemma is whether to make impor-
tant samenesses more explicit for average and below-
average students, and “hold back” the above-average
students, or to keep instruction geared to above-aver-
age students. A key assumption of this dilemmais that
making important samenesses explicit is inappropri-
ate for higher-order skills with above-average stu-
dents. Some recent reviews of research indicate that
this is not the case, at least for problem solving in
computer science (Dalley & Linn, 1985), in learning to
design sdientific experiments (Ross, 1988), and inlogi-
caland analogical reasoning (Grossen & Carnine, 1989).
It might bemnore accurate to say that Direct Instruction
with above-average students is not as important for
Iess cognitively complex topics. For below-average
students, making important samenessesexplicitisfairly
important at all levels of cognitive complexity. The
hypothesized relationships are displayed in Figure 8.

Whitener’s (1989) meta-analysis of aptitude treat-
ment interactions between prior achievement and
instructional support isconsistent with these hypothe-
sized relationships. For students with greater prior
knowledge, she found stronger effects for instruc-
tional support; the academic content of the studies was
of relatively high cognitive complexity: algebra, calcu-
lus, error of measurerent, social studies, networks,
logic, mathrules, and problem solving. A meta-analy-
sis of studies with content of a:low level of cognitive
complexity could determine whether instructional
support would have relatively little effect for more-
able students.

Thebasis for the hypothesized relationshipsin Figure
8 lies in the findings from the brain research cited
earlier-the noting of samenesses. Edelman’s work
(1987) on the brain’s overarching capacity to catego-
rize in connected ways has direct implications for
educators, asillustrated earlier in thisarticle. Students
who are facile, intuitive learners (i.e., above-average
students) note important samenesses fairly readily.
They categorize and recategorize at a rapid rateand in
a flexible manner, without need for an instructional
environment that ernphasizes important samenesses
and in effect warns the learner about unintended
samenesses. With content that is not highly complex,
these students can “figure out” important samenesses
without getting seriously mislead.

Less capable students benefit from Direct Instruc-
tion that points out these important samenesses. Kail
(1984) reviewed several studies showing significantly
longer memory search times for handicapped indi-
viduals. Thisslower rate could reflectinefficient proc-
esses for identifying samenesses.

Figure8. Relationship BetweenImportance of Direct
Instruction and Cognitive Complexity for Above-
average (AA), Average (A), Below Average (BA), and
Special Education (SE) Students.

Great SE
Importance BA
of Direct BA A
Instruction Moderate
A
AA
Slight
Low High
Cognitive Complexity

Less capable students clearly benefit from Direct
Instruction (White, 1988)—a melding of effective
teaching techniques and curriculum designed
according to the sameness analysis.

Providing such instruction is not easy. On the one
hand, scripts reduce teacher preparation time by re-
ducing the need for teachers to develop their own
consistent instructional language, and more critically,
by reducing the need for teachers to spend long hours
identifying the kinds of samenesses that must be
communicated tolearners for them to performat higher
cognitive levels. On the other hand, the use of scripts
in no way diminishes the need for teachers to govern
their interactions with students according to student
performance. Thus, the teacheris continually deciding:
(a) how to relate what students have learned previ-
ously to any current misrules, and (b) how much
demonstration and guided practice to provide, given
the typical spread of student abilities found in a class-
room.

The point is to look beyond techniques, whether
effective teaching techniques for teachers or metacog-
nitive techniques for students, to the organization of
the content itself. Doesit model higher-order thinking
in ways suggested by Prawat (1989): (1) developing
correspondences between various ways of represent-
ing concepts and procedures, (2) making explicit how
important elements of the knowledge base relate to
each other, and (3) acknowledging and being sensitive
to students’ naive knowledge or misconceptions.

Conculsion

Effective teaching techniques, cooperative learn-
ing, and metacognition are to some degree wasted
when curricular material organizes content in a frag-
mented manner that is most amendable to rote learn-
ing. The problem of fragmented knowledge is particu-
larly acute for at-risk students who are not typically
offered alternative, richer organizations from family
or peers. To develop higher-order thinking skills,
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these students require instructional material that is
organized to model higher-order thinkingandis taught
efficiently, so they have an opportunity to master,
apply and remember important information. With
Direct Instruction, at-risk and special education stu-
dents have learned higher-order skillsatlevels compa-
rable to or surpassing those of their advantaged peers:
in literary analysis

in chemistry

in earth science

in problem solving

in syllogistic reasoning

in ratio and proportions

in fractions

Current Direct Instruction research on the transfer
of thinking abilities addresses two issues raised by
Resnick (1987). First, the research uses the earth sci-
ence course from which the convection example was
drawn, to investigate the role of subject matter teach-
ing that is designed to develop transferable skill and
knowledge. Second, theresearch Tooks closely atskills
foracquiringand using knowledge. Thisrepresentsan
important extension of Direct Instruction into problem
solving, including the question of transfer from sci-
ence to math. The sophistication exhibited by the
middle school subjects has been both surprising and
encouraging. The next phase focuses on replicating
the research with remedial and learning-disabled stu-
dents.

The importance of considering the actual conse-
quences of educational approaches for low-perform-
ing students cannot be overemphasized. Unfortu-
nately, the judicial system sometimes has to force
educators to act on this seemingly obvious dictum. In
November of 1989, a California Superior Judge over-
turned all the procedures and evaluation guidelines
dealing withlanguage arts that had been promulgated
by the California State Board of Education. Board
documents stated that it would ignore a 1976 statute
involving learner verification and did not use learner
verification as a criterion for adopting programs to be
used in California. Such disregard of evidence does
not further educators’ efforts to promote thinking in
the content areas. Aseducatorsare quick to pointout,
problem solving involves analyzing data in devising
solutions. Only by taking our own advice and acting
on what we learn will we be able to promote learning
and thinking in all students. ¢
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Introduction

Teachers of mildly handicapped, Chapter 1, and
other at-risk students are concerned with two related
aspectsof teaching reading; effectiveinterventionand
assessment of student progress. In the area of reading
comprehension, teachers typically have used two kinds
of testing to determine whether the intervention has
been successful and students have made progress.
They either administer standardized achievernent tests
at the end of the year (Jenkins & Pany, 1978), or they
collect data from informal observations throughout
the year as they ask students comprehension questions
about the material they’'ve read (Salmon-Cox, 1981;
Clark, 1982). Both methods are of limited value for
measuring achievement for several reasons {Deno,
1985). No determination is made of comprehension of
information that was not tested (Farr, 1969), questions
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frequently are not passage dependent (Hansen, 1979;
Johnston, 1982), and questions may either lead stu-
dents to the right answer (Goodman & Burke, 1972) or
inadvertently lead students away from the right an-
swer (Howell & Kaplan, 1980).

Teachers of special populations have been frus-
trated by their attempts to monitor student progress
viastandardized achievement tests, particularly in the
area of reading comprehension. Many special educa-
tion teachers have worked tirelessly throughout the
year only to face standardized achievement test scores
at the end of the year that appear to demonstrate no
improvement. Ithas been well documented that there
is little overlap between test items and curriculum
content and objectives with standardized reading test
{Good & Salvia, 1987; Jenkins & Pany, 1978; Shapiro &
Derr, 1987). In addition, reading comprehension in
particular is not adequately measured by standard-
ized tests because of the manner in which it is tested
(Howell & Kaplan, 1980). Comprehension items on
standardized tests typically are limited to questions
with multiple choice answers. Because of the lack of
congruence between theinstructional interventionand
the test used to measure progress, and the infrequency
of administration of these tests, the global scores ob-
tained from these tests are not sufficiently sensitive to
growth over time and consequently fail to reflect in-
structional interventions.
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Story Retell—cCcontinued

However, the alternative used by teachers is not
adequate either. When evaluating reading compre-
hensionin particular, teachershave relied on the use of
informalquestioning procedures{Clark, 1982; Salmon-
Cox, 1981). In one study of the reliability and validity
of this type of informal observational assessment, Fuchs,
Fuchs, and Warren (1982} found that special education
teachers consistently overestimated the progress of
their students when they relied on informal observa-
tion. Questions used in basal readers and those de-
signed by classroom teachers have the same draw-
backs as questions presented in standardized tests;
these drawbacks may be even more pronounced be-
causeinformally designed questions tend to be techni-
cally inadequate (Johnston, 1982).

In summary, conventional strategies for assessing
reading comprehension may be inadequate, and sen-
sitive classroom-relevant measures of reading com-
prehension are urgently needed.

A potential aiternative could be Curriculum-Based
Measurement {CBM}, begun by Stanley Denc and his
associates at the University of Minnesota Institute for
Research on Learning Disabilities (Deno, 1985). When
Deno and company began their research approxi-
mately fifteen years agp, the focus was on developing
sensitive achievement measures that could be used to
formatively evaluateinstructional programs. Anumber
of correlational and experimental studies were com-
pleted in the basic skill areas of reading, spelling, and
written expression, using a variety of measures having
potential relevance for use in the classroom.

In identifying relevant classroom behaviors that
would be useful in frequently monitoring students'
learning in reading, Deno, Mirkin, Chiang, and Lowry
(1980) reported on five measures from curriculum
material: (a) oral reading from passages (Oral Read-
ing), (b) oral reading from word lists (Words in Isola-
tion), (c) identifying missing words (Cloze), (d) defin-
ing key words from passages (Word Meaning), and (e)
reading key words within passages (Words in Con-
text). All five measures were designed for frequent
use, necessitating brief measures; as a consequence,
one-minute timed tasks were devised. In the initial
three validation studies, high correlations were found
between these measures, particularly oral reading
fluency, and reading comprehension as measured by
published achievement tests (Deno, 1985).

Curriculum-Based Measurement for reading (oral
reading fluency) has received strong support in the
research field, but questionable acceptance in the
schools. Thebiggest problemis that teachers question
its face validity regarding comprehension. A typical
response by teachersin workshops is that oralreading
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fluency fails to identity students who can read but
don’t understand what they read. These students are
often labeled “word callers”. Theargumentsabout the
high correlations with published achievement tests
generally do not satisfy teachers, in great part because
of the lack of content validity of these criterion meas-
ures and their lack of relevance to classroom practices
(Jenkins & Pany, 1978; Shapiro & Derr, 1987),

We wanted to investigate a measure of reading
comprehension that would be both technically ade-
quateand have great potential as a formative measure,
useful for evaluating instructional programs for low
achieving and mildly handicapped students. We
wanted the measure to be sensitive to growth over
time as a result of instruction and to have no floor or
ceiling effect.

Oral retell isa measure that has considerable poten-
tial, but almost no empirical support. although retell-
ing has been employed within instructional programs
designed to increase regular education student com-
prehension, the technical adequacy of retelling has not
beeninvestigated (Gambrell, Pfeiffer, & Wilson, 1985);
retell procedures have rarely been used with mildly
handicapped students.

To date, two studies have looked at retell as a
curriculum-based measure. Fuchs, Fuchs, and Maxwell
{1988) found a high relationship between the number
of words written and special education students’ per-
formance on other measures {e.g. Stanford Achieve-
ment Test, cloze, and oral retell). Parker and Tindal
(1989), using regular education students from three
grade levels {6, 8, 11) employed written retell along
with two other criterion measures: a maze compre-
hension task and a creative writing sample. The retell
measure was scored for the number of words written
and idea units presented; students also completed a
creativestoryasa measure of written expression. They
found that thedistributions for the retell measure were
very narrow for the number of idea units produced,
accounting for roughly 10% of the information in the
text; furthermore, the averageretell measureschanged
littie over the grades. Hinally, no relationship was
found between retell and creative writing. In sum-
mary, the technical adequacy data supporting retell as
a measure of comprehension are limited.

The purpose of our study was to assess the validity
of oral retell as an informal reading comprehension

- measure. Students’ retell responses were evaluated in

three major ways: (a) holistically, according to quality
(similar to procedures used to evaluate writing). (b)
counting the number of ideas expressed in each retell
response; and {(¢) counting the number of words in
each retell. 1f these different indices of oral retell are



related, perhaps they can assist in defining compre-
hension, and evaluating instruction as a unitary con-
struct. If oral retell is a measure of comprehension,
how highly correlated is it with oral reading fluency?
In addition, if indices of retell did indeed measure
comprehension, perhaps teachers would respond
favorably to theuse of oralretell as a curriculum-based
measure.

Method
-Subjects '

Subjects were drawn form the various schools in
which practicum students were teaching and included
35 third- and fourth-grade students from a school
districtlocated in a middle SES community on the west
cost. University practicum students in special educa-
tion served as the data collectors. In each school,
teachers submitted class rosters totalling 115 students.
Parents of 39 students returned informed letters of
consent, .

The potential subjects completed a timed screening
test to determine their eligibility. A ceilinglevel of 150
words per minute and a basal level of 21 errors was
established. Students who performed between the
basal and ceiling levels of the screening test became
eligible for participation in the study. The final 35
subjects comprised three subgroups: 12 subjects were
third-grade and 12 were fourth-grade students receiv-
ing regular classroom reading instruction; 11 were
fourth-grade students receiving special instruction in
reading (Chapter 1 or resource room services).

Materials

The study used short, expository passages of 105 to
175 words excerpted from New Practice Readers, Levels
A through C (McGraw Hill Publishers, Webster Divi-
sion, 1978). Each passage represented a single topic or
theme from the natural and social sciences, similar to
those taught in content area classes in the lower and
intermediate grades. The passages were evaluated for
readability levels with a computerized readability
program (MECC Teacher Utilities, 1977). Spache and
Fry Readability Test scores were used to derive a
composite score and ten passages ranging from a
. grade equivalency of 2.1 to that of 4.1 were chosen.
Passages were randomly ordered for presentation
during a 10-week test period.

Procedures

Before the first test was administered, selected
subjects participated in a practice session in which
they were taught to oraily retell information from a
reading passage. Aseachstudent recalled information
from the passage, the tester recorded the number of
ideas the students expressed. 1f the student recalled
two or fewerideas from the passage, the tester demon-

strated how to read and retell that same passage. The
students then reread the passage and retold itagain. If
two or more ideas were recalled from the repeated
passage, the students then read another passage and
recalled it. This procedure continued until all subjects
could read a new passage and orally retell more than
two ideas.

Data collectors were trained to use scripted word-
ing and prescribed administration procedures. Stu-
dents read aloud from shori expository passages once
a week for 10 weeks. Two tests were administered
eachweek: anoralreading fluency test, followed by an
oral retell test. The data collector timed the oral read-
ing of a passage and recorded the number of errors
made. After reading, the students recalled all that he
or she could remember from that same passage with-
out prompts from the data collector. Each testing
session was audiotaped for reliability checks and for
scoring.

Scoring
Oral Reading Scoring Methods

When the test was administered, the data coliector
recorded the time in which the passage was read and
the number of errors made. This information was then
translated into the rate of words read correctly and
incorrectly per minute.

Comprehension Scoring Methods

The students’ oral retells were audiotaped during
every session, then transcribed for scoring and ana-
lyzed for quantitative and qualitative scores.

Quantitative analyses were based on transcripts of
retell responses using Word Tools (Clapp, 1986) to
count the total number of words, as well as the number
of unique words, adjectives, articles, and conjunctions
occurring in the retell responses.

Two qualitativeanalyses werebased on the number
of ideas in the retell that reflected the content of the
original passage and independent judgments using a
holistic scoring procedure. An idea unit was defined
as a simple T-unit or kernel sentence represented in
each independent clause (Hunt, 1964). Information
from subordinate clauses was disregarded. A loss of
information would be an issue with more sophisti-
cated prose, but the test passages were simple, and the
sentences generally were made up of one or two clearly
defined independent clauses. Student responses had
to clearly express ideas form the original passage in
order for those ideas to be credited. Forinstance, if the
original idea unit was, “There is a tube that connects
the middle ear to the inner ear” {an idea showing
refationship), and the students stated, “There is a
middle ear” (a single fact), this statement was not
credited as representing the original idea unit.
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torv Retell—continued

Holistic judgments were made by threeindividuals
who evaluated the retell responses using a 1 to 5 scale
of quality. A score of 5 was assigned to the best retells,
and a score of 0 was assigned to students who recalled
nothing about the passage. The 350 retells were scored
with an interscorer agreement of approximately .75.

Results
Relationships Among Oral Reading Scores and
Indices of Retell

The following relationships between oral reading
and the different retell measures were analyzed. First,

we correlated the rate at which students orally read’

passages with the number of words in the retell re-
sponse (range - .16 to .22), with the number of idea
units retold (range .05 to .38), and with the holistic
judgment scores (range .06 to .39). Then, we correlated
the rate at which students made errors during oral
reading with the number of words in the retell re-
spense (range -.21 to .35) and with the number of idea
unitsretold (range -.35 10 .09). See Tables 1,2, and 3 for
specific scores for each of the ten weeks.

Relationships Among Indices of Oral Retell

Twao relationships between different indices of oral
retell were analyzed, For each of ten weeks, we corre-
lated the number of words in the retell response with
the number of idea units retold (range .48 to .83) and
with the holistic judgment scores (range .71 t0.89). We

also correlated the number of idea units with the
holistic judgment scores (range .39 to .87). See Tables
1, 2, and 3 for specific scores.

Discussion

The purpose of the present study was to assess the
validity of oral retell as an informal reading compre-
hension measure and to ask several questions. Were
different indices of oral retell related to each other? If
so, could they assist in defining comprehension as a
unitary construct? If oral retell was a measure of
comprehension, would it correlate with oral reading
fluency? Is oral retell a practical approach to measur-
ing comprehension?

Relationships Among Indices of Reading Retell

The results of qualitative and quantitative analyses
indicatea strongrelationship among theindices of oral
retell. Because the holistic scoring and the idea-unit
scoring were significantly correlated with the number
of words in each retell, it appears that the quality of
retelling is directly related to the quantity of it. This
finding is consistent with that of Fuchs et al. (1988). In
other words, students who retell more are also judged
as having a higher level of comprehension.

The fact that such a simple measure as the number
of words retold correlates with such well-accepted
procedures as holistic judgments and idea-unit scor-
ing is fortuitous. Holistic scoring and idea-unit scor-
ing areevaluation methods thatrepresent values teach-

Table 1. Correlations Among Total Number of Words in Retell and Other Indices of Reading Retell

4 5 6 7 8 9 10

Test Week 1 2 3
Correct Words per minute  -.21 - 18 .19
Erred words per minute .02 03 g1
Idea Units per retell .61 .63 63
Holistic judgment scores B1 B0 75

-02 05 18 12 350 21
02 .05
82 74 48 83 67 72 72
84 82 78 89 78 .71 71

-06

-16 11 -15 22 06

Table 2. Correlations Among Idea Unit Scores and Other Indices of Reading Retell

Test Weel 1 2 3 4 5 6 7 8 9 10
Correct words per minute .62 63 .66 83 74 49 83 67 70 73
Erred words per minute -19 -.16 -16 -.06 -11 03 04 01 -21 ;.23
Characters per retell 62 63 66 83 74 49 .83 67 70 73
Words per retell 61 63 63 82 74 A8 .83 67 72 72
Holistic judgment scores 77 61 59 84 .86 78 87 66 87 72
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ers bring to the task of measuring students achieve-
ment. Holistic scoring is a tool that is accepted by
teachers, as evidenced by its wide use for judging
writing. Idea-unit scoring, which was significantly
correlated with the holistic method in this study, is
similar to what teachers often do when they assess
reading comprehension. Justas teachersask questions
to determine how thoroughly studentsretaininforma-
tion, idea-unit scoring providesa way to quantify how
much is retained. Holistic scoring and idea-unit scor-
ing are not only valued by teachers, but they also offer
objective control to the relatively subjective task of
measuring comprehension. However, both scoring
approaches are too unwieldy and time-consuming to
be used for frequent progress monitoring or to be used
practically by classroom teachers. Given that the
number of words in a reteil response is significantly
correlated with these otherwise acceptable indices, a
simple word count may serve as a valid method for

estimating reading comprehension. Ongoing meas-

urement of the total number of words in a retell may
serve as a useful means of monitoring growth in
comprehension over time.

Retell and Comprehension

This study also sought to understand the various
dimensions of recalling expository prose as measures
of reading comprehension. In the past, retell has been
positively correlated with comprehension subtests on
standardized achievement tests and with other infor-
mal measures of comprehension such as cloze, maze,
and question-based tests. Retell has also been posi-
tively correlated with anindirect index of comprehen-
sion, oral reading fluency. In this study, idea-unit
- gcores were highly correlated with holistic scores.
Whereas idea-unit scoring credits only information
that matches the original passage (verbatim recall),
holistic judgment can be more sensitive to how well
the student integrates new information with what s/
he already know. Memory and comprehension ap-
pear to be inexorable linked; it is difficult to,remember

what is not understood. Asa curriculum-based meas- -

ure, oral retell appears to have greater face validity

than oral reading fluency.
Practicality of Oral Retell |

Retell tests can be constructed inexpensively and
with alternate forms from classroom reading materi-
als. Retell administration procedures are simple; they
take little time to administer, and can be used reliably
with minimal training. However, as practic:—il meas-
ures, oral retells must be easy to score. In this study,
oral retells were audiotaped and transcribed for later
scoring, which appears to make it unfeasible for fre-
guent measurement. Written retell may be more prac-
tical for this use. Further research must look at a
comparison of results between oral and written retells
to examine whether information gained through writ-
ten retell (ease of scoring) is economic in terms of
results sought (measurement of comprehension). The
most obvious problem is that teachers are in danger of
losing information because of student’s difficulties
with writing and spelling. More able writers might
achieve better retell scores even if their recall of infor-
mationissimilar. Theresults of thisstudy indicate that
at the very least, teachers using oral retell would
simply record and count the number of words in each
retell. 1t would not be necessary to use the more time-
consuming procedures of counting idea units and
conducting holistic scoring. '

Relationships Among Oral Reading Fluency and
Retell Scores

We did not find a significant relationship between
oral reading rate and retell scores in this study. This
finding is inconsistent with results from other studies
and is probably related to a number of factors invoiv-
ing differences in subjects, reading material, proce-
dures, ete., used in this study compared to other stud-
ies (Krauss, 1939)

Summary

That recall is an important component of compre-
hension is not disputed (Hansen, 1979), but appropri-
ate scoring procedures for recall tests have yet to be .
fully explored and validated. Written retell tests may
be more useful for measuring comprehension than

Table 3. Correlations Among Holistic Judgment Scores and Other Indices of Reading Retell

Test Week 1 2 3 4 5 6 7 8 9 10
Correct words per ﬁinute 06 .28 24 06 .16 09 24 11 39 .32
‘Erred words per minute 06 -35 =17 -01 -20 01 09 08 -.18 -15
Charactersper retell B3 82 76 B4 .81 79 91 72 .69 74
Words per retell 81 80 75 B84 82 78 B9 .78 71 71
Idea Units per retell 77 61 59 B4 86 .78 87 66 87 72
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Story Retell—continued

oral retell tests (Fuchs et al; 1988), but the degree to
which the expression of recall is influenced by writing
ability needs to be explored. The number of words in
a written retell response is positively correlated with
oral reading fluency. In other studies, oral reading
fluency correlates highly with the formal information
measures of comprehension, indicating that reading
rate may be as good an index of reading, induding
comprehension, as any metric currently used. Meth-
ods for scoring retell tests that appear to be most
appropriateare those thatevaluate recall in both quan-
titative and qualitative ways (Kalmbach, 1986). The
use of a combined scoring procedure may be appropri-
ate for approaching the validation of recall as a meas-
ure of comprehension. ¢
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by Graham Clunies-Ross
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Preston Institute for Advanced Education
Melbourne, Australia

Many studies have investigated the academic out-
comes achieved as a result of implementing commer-
cially available Direct Instruction (DI) programs

“This article was originally published in Volume 7, Number 2 of
Behavior Change, and is reproduced with the permission of Perga-
mon Press Australia, Sidney,
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(Becker, 1986; Lockery & Maggs, 1982). There hasalso
been detailed examination of components of DI teach-
ing strategies (Gersten, Woodward, & Darch, 1986;
Moore, 1986). This research has found DI to be a very
effective teaching system, at least in respect to socio-
economically disadvantaged students and students
with learning difficulties. The students undertaking
the programs typically made rapid academic gains,
and usually improved their normative levels of per-
formance substantially. Comparative evaluations of
DI and other approaches to teaching basic academic
material (e.g., literacy, numeracy, and spelling) have
reported significantly higher levels of performance
flowing from DI{Becker & Carnine, 1980; Somerville &




Leach, 1988).

Much of the research referred to above was
concerned with the Distar programs designed for
childrenin early primary grades,and involved students
experiencing difficulties in acquiring basic academic
skills. Less attention has been given to evaluating the
CorrectiveReading Program (CRP), designed forupper
primary and lower secondary level students. The CRP
includes two strands, decoding and comprehension.
The work reported with the program has used mainly
the decoding strand with learning disabled students
(e.g., Campbell, 1983, cited by Becker, 1984; Gersten,
Brockway & Henares, 1983; Gregory, Hackney &
Gregory, 1982; Lloyd, Cullinan, Heins & Epstein, 1980;
Polloway, Epstein, Polloway, Patton & Ball, 1986).

Astudy carried outin Australiaby Noonand Maggs
(1980), however, examined the effects of the CRP
Comprehension B strand on the written language
achievements of “normal” and “gifted” upper primary
students. The students completed the 140 lesson
program within oneschool year,and wereadministered
the Myklebust Picture Story Language Test (PSLT) as
a pre— and post- test measure of achievement. It was
reported that all of the students gained five to eight
years ahead of their chronological ages on the PSLT
dimensions of productivity, correctness, and meaning,
While these findings seem remarkable, a limitation of
the study was that it did not include a control or
comparison group This has, in fact, been a methodo-
logical weakness in many Australian DI evaluation
studies. !

Although the development of basic academic skills
inliteracy and numeracy hasbeen of particularinterest
to DI researches, it wasfound in Project Follow Through
that the Distar programs also had strong positive
effects in the affective area (Becker & Carnine, 1580).
More recent DI program developments have included
compliance training (Engelmann & Colvin, 1983),
computer programming (Maggs, Hermann & Croyle,
1986}, and social skills training (Walker, McConnell,
Holmes, Todis, Walker & Golden, 1983). In oneof the
earliest studies which used an experimental version of
the Distar, Engelmann (1970) found that in addition to
academic gains, socially disadvantaged children
averaged 20 points higher in I than a comparison
group after two years of DI, '

The purpose of the present study was to extend this
early finding by investigating the intellectual gains
achieved by regular primary students undertaking the
CRP. It can be predicted that DI programs focussing
on academic skill development should also enhance
general intellectual performance because of the
emphasis given in DI program design to maximizing
attention, generalization, meaningfulness, retention,
and the developmentof functional cognitive structures
{(Becker, Engelmann, Carnine & Maggs, 1982).

The Comprehension B strand of the CRI (Engel-
mann, Osbome, & Hanner, 1978) was used. This
program wasdesigned to teach studentshow tounder-
stand what they read. In particular, it aims to teach
reasoning skills, comprehension skills, informaton
skills, vocabulary skills, sentence skills, and writing
skills.

DI research has predominantly involved disabled
and /ordisadvantaged students. A resulting tendency
has developed for teachers and others to regard DI
programs and proceduresas applicable only to special
or remedial education. There is a need for further
studies to investigate the effects of using DI programs
with regular education students.

Method

Parlicipants

The experimental group consisted of 31 Year 6
students (13 girls, 18 boys)attendinganon-government
primary school in a rapidly developing outer suburb
of Melbourne. The school had been established three
years previously under the auspices of a “parent”
schoolinan adjacentsuburb, inorder to takeenrollment
pressure off the “parent” school. Twenty-six Year 6
students (14 girls, 12 boys) attending the “parent”
school served as a comparison group.

The two schools had very similar educational
philosophies. Inrelation toliteracy, both schools were
following an interest based thematic approach. The
schools used components of several reading schemes,
but none of these incorporated DI principles.

Assessment of intellectual performance

The ACER Tests of Learning Ability for Year 6
students{TOLA 6) {Australian Council for Educational
Research, 1977) were used as the dependent variable
measure. TOLA 6 wasconstructed to provide measures
of verbal comprehension, problem solving, and verbal
analysis as well as an overall measure of general
intellectual performance. It consists of three subtests;
Verbal Comprehension (35 vocabulary-synonymitems)
General Reasoning (24 items involving problem solving
and reasoning withina mathematical framework), and
Syllogistic Reasoning {24 items requiring the
respondenttoreason fromstated premises to necessary
conclusions).

Procedure

TOLLA 6 was administered to all students in mid-
March as a pretest and again in mid-November as a
posttest. During the intervening eight months the
experimental group was taught CRP Comprehension
B at the rate of two or three lessons per week by their
regular classroom teacher. These lessons, each of
which required 40-45 minutes, used periods that had
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been timetabled for teaching read-

Table1l, Pretest and Posttest Means, SDs, and Percentile Ranks on
the ACER Tests of Learning Ability (TOLA 6)

ing and related activities. Being
totally scripted, the CRPis astraight
forward program for an experi-

Experimental Gp {(n = 31)

Comparison Gp (1 = 26)

enced teacher to present. Seventy-  Subtest Mean SD %ile R Mean SD %ile R
two of the 140 lessons in the pro-
grarmn were completed prior to post- Pretest
testing. Studentsinthecomparison V€ 12.9 691 32 13.5 567 35
group were involved in variety of ~ GR 10.7 422 43 104 431 42
literacy activities for equivalent SR 7.7 427 38 9.7 3.88 54
periods of time. TT 313 1412 33 33.6 11.76 39
Results Post-Test

The pretest and posttest scores vC 18.6 719 60 16.5 495 50
obtained by the experimental and GR 14.0 429 72 11.8 495 54
Comparisown groups on the TOLA 6 SR 12.1 4,95 70 9.6 4.56 53
Subtestsand Tolal Testaresumma- L1 447 1483 68 380 13.02 50

rized in Table 1 and the subscores
are graphed in Figure 1. The per-

Note: VC = Verbal Comprehension; GR - General Reasoning; SR =
Syllogistic Reasoning; TT = Total Test.

Figure 1. Pretest and Posttest Mean Raw Scores for
Experimental and Comparison Groups on the ACER
Tests of Learning Ability (TOLA 6).
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Note: VC = Verbal Comprehension
GR = General Reasoning
SR = Syllogistic Reasoning
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centile ranks shown in the table were derived from the
Victorian normative data included in the test manual.
Inspection of Table 1 indicates that: (1) The pretest
means of the groups were similar in respect to Verbal
Comprehension (VC) and General Reasoning (GR), (2)
The comparison group achieved a higher pretestmean
on Syllogistic Reasoning (SR), which resulted in this
group also scoring a higher Total Test pretest mean,
and (3) Higher posttest means werg obtained by the ex-
perimental group in all cases.

The differences between the positest means of the
groups were examined by t tests for VCand GR, and by
analyses of covariance for SR the Total Test (using the
‘respective pretest scoresas the covariants). Theresults
of these analysesindicated that: (1) The groups did not
differ significantly on VC (t =124, p =.217),(2) a
moderately reliable difference occurred for GR (t =
1.79,p = .076), and (3) the experimental group was
significantly superior on SR [F (1,54) = 19.73,p <
.0001],and onthe Total Test[F (1,54)=19.02,p < .00011.

The percentile rank data in Table 1 show that the
normative performance of both groups improved
across time (with the exception of the comparison
grouponSR). Atthetime of posttesting the comparison
group’s performance was atanaverage level, whereas
the experimental group had achieved anaboveaverage
level.

Discussion

Educators have often presumed that DI teaching
strategies and programs are useful only for students
with learning disabilities, and are unsuitable for



R

—

teaching comprehension and reasoning skills (Engel-
mann & Camnine, 1982, reprinted as Engelmann &
Carnine, 1989; Schaefer, 1986). The results of the
present study challenge the validity of such assump-
tions, and raise the question of whether regular stu-
dents would be advantaged by the inclusion of DI
programs in their curriculum.

The superior posttest performance of the
experimental group was achieved after only half of
CRP Comprehension B had been taught. Asit was the
last year of attendance at the primary school for the
students involved, the program could not be contin-
ued to completion. One may speculate, however, that
completion of the program would have produced
even larger experimental-comparison group
differences.

The findings suggest that the CRP might have a
greater impact on reasoning skills (as measured by GR
and SR) than on vocabulary skills (as measured by
VC). This is quite possible as a greater proportion of
the total teaching time during the first half of the
program is allocated to components of reasoning
{including drawing conclusions and making deduc-
tions, formulating and applying analogies, recogniz-
ing contradiction, and analyzing similes) than to vo-
cabulary definitions. Itisalso possible that the reason-
ing skills taught in the program generalize to a greater

extent than the vocabulary skills. Firm conclusions-

about the relative effectiveness of components of the
CRP cannot, however, be based on implementation of
only half of the program. _

The Victorian normative dataincluded in the TOLA
Manual was based on testing carried out during
November 1975. The posttesting in the present study
was also conducted during the month of November,
and it was found that the mean scores for the
comparison group wereator close to the 50th percentile.
This suggests that the comparison group was a repre-
sentative sample of the Victorian sixth grade popula-
tion. Given the relative comparability of the pretest
scores obtained by both groups, it can be inferred that
the experimental group was similarly representative
of the population. The above average percentile levels
of the experimental group’s posttest scores can there-
fore be interpreted as indicating that the students in
the experimental group made educationally signifi-
cant gains in intellectual performance as a result of
being taught the CRP.
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Teacher
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Infroduction

Ability grouping of students for instruction has
been under study since the 1920s {Slavin, 1988; Ander-
son, Mason, & Shirey, 1984). Teachers use various
forms of grouping to respond to student differences in
knowledge, skills, and learning rate. To optimally
present alesson, teachers form instructional groups so
thatstudents may profit from the lesson, thusavoiding
apresentation of skills that may beredundant for some
learners and too difficult for others (Slavin, 1988;
Carnine, Silbert, & Kameenui, 1990). Students must
also receive instruction in materials that are at an ap-
propriate level of difficulty,

Whether within classroom, within grade level, or
across grade level, ability grouping is a very complex
teacher decision-making phenomenon studied by
many researchers to: (a) evaluate grouping proce-
dures (Wiesendager & Birlem, 1981; Haller & Water-
man, 1985; Wesson, Vietrhaler, & Haubrich 1989), (b}
determine the function of grouping (Strike, 1983), and
(c) evaluate student outcome as a function of group
instruction (Anderson, Mason & Shirey, 1984; Strike,
1983). Beyond the normal range of students a teacher
must teach within the classroom, there are often in-
stances of students performing at the extremes. Teach-
ers must decide whether these students would best be
served within the curriculum and instruction of the
regular classroom or outside of the classroom. Our
investigationevaluates how teachers use various forms
of data for grouping, placement, and potential identi-
fication,

Teachers have a variety of data sources available to
help them in the grouping decision-making process.
Ina survey conducted by Haller and Waterman (1985),
intermediate level teachers considered student abili ty,
general academic competence, work habits, behavior,
personality, and home background to placechildrenin
groupsforinstruction, By grouping students, teachers
attempt to maximize instruction.

Although many factors appear influential, student
ability and academic competence dominate the deci-

*Reprinted [rom The Oregon Conference Monograph, 1990, with
permission of the editors, @ 1990 University of Oregon
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sion-making process. The main tool for documenting
ability and achievement is standardized norm refer-
enced tests. These tests are also the most prevalent
tools available in American schools (Valancia & Per-
son, 1987). While standardized achievement tests are
rarely used as the sole criterion for admitting children
to specialized programs, such as Talented and Gifted,
they frequently serve as an important screening de-
vice. Generally, school districts set a standard for con-
sideration, such as a score above the 95th or 98th
percentile in reading and math (Eby & Smutny, 1990).

Recently, however, the usefulness of standardized
tests for classroom teachers has been seriously con-
tested (Salmon-Cox, 1981; Wesson et al., 1989). Test
procedures have limited utility for placing pupils in
specific groups because they lack content validity: test
items rarely reflect the curriculum of instruction
{(Coleman & Harmer, 1982; Jenkins & Pany, 1978).
Teachers value test scores, but they also search for
instruments that are more diagnostic in nature, match
the curriculum of instruction, and are timely (Salmon
& Cox, 1981). Achievement tests were neither de-
signed for, nor are they capable of carrying out such a
function.

Teachers seem to be at an impasse, since predomi-
nant tests have serious technical problems. What
choices, then, do teachers have available? Two famil-
iar options are well known in reading. The first is
published, teacher-made, and curriculum-based In-
formal Reading Inventories. The second alternative is
to use diagnostic measures, such as the Gray Oral
Reading Test (1986) and the Gates MacGinite Reading
Test (1978). Additionally, many diagnostic measures
have been developed by teachers. However, these’
procedures also suffer from problems with validity
and reliability (Fuchs, Fuchs, & Deno, 1982; Salvia &
Ysseldyke (1985).

Another procedure that has been recently devel-
oped is Curriculum-Based Measurement (CBM)(Deno,
1989). CBM is a method of analyzing academic per-
formance using systematic procedures with brief
measures in specific academic areas. It is accurate in
grouping students for instruction when scores are
rank ordered and studentsare grouped based on similar
results (Hall & Tindal, 1989; Wesson, et al., 1989). This
procedure can assist teachers with student grouping
and placement decision-making quite efficiently.
Curriculum Based Assessment has recently been in-
vestigated as a screening measure in the identification




of giftedness with kindergarten and first-grade chil-
dren (Joyce & Wolking, 1988). Their findings suggest
that Curriculurn Based Assessment is at least as effec-
tive as the Metropolitan Achievement Test in identify-
ingstudentsforgifted programs within thatage group.

In summary, CBM may be a viablealternative to the
need for technically adequate measures that are rele-
vant for classroom use. They overcome the problems
of many extant tests (published, norm-referenced and
diagnostic) and have some initial validity data on
making placement decisions. Furthermore, they re-
flect the call by school personnel and researchers for
procedures by which standards can be developed to
determine student instructional level. such measures
should also be able to discriminate performance levels
among students and be minimally time-consurning
(Coleman & Harmer, 1982}, -

This study investigates how teachers vaiue and
actually use testing data to make placement decisions
so that they can provide appropriate instruction to
homogeneously grouped students. Teachers must
also make reasonable referrals to special services at
each end of the performance spectrum. Ourinvestiga-
tion analyzes CBM to determineif it can serve as a tool
for making qualitative decisions about instructional
level, as well as the categorical decisions focusing on
placement of students with extreme skills (either very
low or very high). Since a considerable amount of
research has already been done on the use of CBM for
making placement decisions in special education
(Shinn, Tindal, & Stein, 1988), wealso looked at the use
of CBM for making placement decisions with Talented
and Gifted students. In this study, we were interested
in both the process of decision making as well as the
decision that was eventually made. In most previous
research on CBM, only the outcome has been docu-
mented. To fully understand the context for decision
making, however, more data need to be collected on
how teachers make decisions and what types of infor-
mation they value.

Subjects

Eighteen teachers from a semi-urban school district
in the Pacific Northwest participated in this study.
These teachers represent one elementary building
faculty serving approximately 380 students, in a dis-
trict with four other elementary schools and total
student population of 1, 787. This particular staff has
been using Curriculum-Based measurement proce-
dures for two years on a school-wide basis, the teach-
ers are familiar with the procedures and how to inter-
pret normative data results. The emphasis of the
decision making, however, hasbeen confined toscreen-
ing referrals for special education and writing [EP
goals,

Teachers in this school have traditionally used abil-
ity grouping for reading instruction. The first and
second grades maintain a self-contained structure and
ability group within the homeroom setting. Each
teacher had a wide range of student skills in the class-
room. Third grade classes ability group across their
grade level. Each teacher had a somewhat homogene-
ous group for that grade level. The fourth and fifth
gradesability groupacross the two grades for reading.
Each teacher had a relatively homogeneous group of
students for both the fourth and fifth grades.

All teachers are state certified, with the majority
(N=17) in elementary education. Several hold spe-
cialty endorsements in special education (N=4). One
teacher is certified in secondary education, with a
special education endorsement, and another teacher
has an administrator’s certificate in addition to an

lementary certificate. Several teachershold advanced

" degrees (N=8), ten teachers have a BS or BA. The ages

of teachers in this study range between 26 and 57, with
the majority between 32 and 45 years of age. Most
teachers (N=11) had between 8 and 20 years of teach-
ing experience. Only three teachers had less than five
years, and three teachers had greater than 25 years of
experience. There were more female (N=12) than male
(N=6) teachers at this elementary school. This two-to-
one ratio of fernales to males is typical at the elemen-
tary level in this school district.

Measures

The following procedures were investigated in this
analysis: (a) direct observation of six teachers as they
collaboratively grouped students for instruction in
reading and math, (b) pencil-and-paper survey inwhich
all teachers were asked to rank and assign a value to
data sources available for decision making, (c) pencil-
and-paperquestionnaire in whichall teachersdescribed
procedures and current practices for current grouping
and instruction, (d) rank and sort of reading class
roster, and (e) listing of referred and identified stu-
dents for gifted and talented programs.

Direct Observation

A direct, non-interactive procedure was used to
observe how teachers group students for reading and
math. The trained observer sat in with one special
educationteacherand five fourthand fifth grade teach-
ers during a one hour and twenty minute period as
student instruction and placement decisions were
made. Teachers were provided materials listing all
students in the two grades as well as information from
various data sources: (a) Stanford Achievemnent Test
percentilescores by subjectarea, (b) Curriculum-Based
Measurement percentilescores, (c} teacher recommen-
dations,and (d} student’sreading text placement form
the previous spring.
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Introduction

Ability grouping of students for instruction has
been under study since the 1920s (Slavin, 1988; Ander-
son, Mason, & Shirey, 1984). Teachers use various
forms of grouping to respond to student differences in
knowledge, skills, and learning rate. To optimally
present alesson, teachers form instructional groups so
thatstudents may profit from thelesson, thusavoiding
a presentation of skills that may beredundant for some
learners and too difficult for others (Slavin, 1988;
Carnine, Silbert, & Kameenui, 1990). Students must
also receive instruction in materials that are at an ap-
propriate level of difficulty.

Whether within classroom, within grade level, or
across grade level, ability grouping is a very complex
teacher decision-making phenomenon studied by
many researchers to: (a) evaluate grouping proce-
dures (Wiesendager & Birlem, 1981; Haller & Water-
man, 1985; Wesson, Vietrhaler, & Haubrich 1989), (b)
determine the function of grouping {(Strike, 1983), and
{c) evaluate student outcome as a function of group
instruction (Anderson, Mason & Shirey, 1984; Strike,
1983). Beyond the normal range of students a teacher
must teach within the classroom, there are often in-
stances of students performing at the extremes. Teach-
ers must decide whether these students would best be
served within the curriculum and instruction of the
regular classroom or outside of the classroom. Qur
investigation evaluates how teachers use various forms
of data for grouping, placement, and potential iden-
fication.

Teachers have a variety of data sources available to
help them in the grouping decision-making process.
Inasurveyconducted by Hallerand Waterman (1985),
intermediate level teachers considered studentability,
general academic competence, work habits, behavior,
personality, and home background to place childrenin
groups for instruction, By grouping students, teachers
atternpt to maximize instruction.

Although many factors appear influential, student
ability and academic competence dominate the deci-

"Reprinted from The Oregon Conference Monograph, 1990, with
permission of the editors. ©® 1990 University of Oregon
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sion-making process. The main tool for documenting
ability and achievement is standardized norm refer-
enced tests. These tests are also the most prevalent
tools available in American schools (Valancia & Per-
son, 1987). While standardized achievement tests are
rarely used as the sole criterion for admitting children
to specialized programs, such as Talented and Gifted,
they frequently serve as an important screening de-
vice. Generally, school districts set a standard for con-
sideration, such as a score above the 95th or 98th
percentile in reading and math (Eby & Smutny, 1990).

Recently, however, the usefulness of standardized
tests for classroom teachers has been seriously con-
tested (Salmon-Cox, 1981; Wesson et al,, 1989). Test

. procedures have limited utility for placing pupils in
- specific groups because they lack content validity: test

items rarely reflect the curriculum of instruction
(Coleman & Harmer, 1982; Jenkins & Pany, 1978).
Teachers value test scores, but they also search for
instruments that are more diagnostic in nature, match
the curriculum of instruction, and are timely (Salmon
& Cox, 1981). Achievement tests were neither de-
signed for, nor are they capable of carrying out such a
function.

Teachers seern to be at an impasse, since predomi-
nant tests have serious technical problems. What
choices, then, do teachers have available? Two famil-
iar options are well known in reading. . The first is
published, teacher-made, and curriculum-based In-
formal Reading Inventories. The second alternative is
to use diagnostic measures, such as the Gray Oral
Reading Test (1986) and the Gates MacGinite Reading
Test (1978). Additionally, many diagnostic measures
have been developed by teachers. However, these’
procedures also suffer from problems with validity
and reliability (Fuchs, Fuchs, & Dena, 1982; Salvia &
Ysseldyke (1983).

Another procedure that has been recently devel-
opedisCurriculum-Based Measurement {CBM) (Deno,
1989). CBM is a method of analyzing academic per-
formance using systematic procedures with brief
measures in specific academic areas. It is accurate in
grouping students for instruction when scores are
rank ordered and studentsare grouped based on similar
results (Hall & Tindal, 1989; Wesson, etal., 1989). This
procedure can assist teachers with student grouping
and placement decision-making quite efficiently.
Curriculum Based Assessment has recently been in-

‘vestigated as a screening measure in the identification



of piftedness with kindergarten and first-grade chil-
dren (Joyce & Wolking, 1988). Their findings suggest
that Curriculum Based Assessment is at least as effec-
tive as the Metropolitan Achievement Testinidentify-
ingstudentsforgifted programs within thatage group.

Insummary, CBM may be a viable alternative to the
need for technically adequate measures that are rele-
vant for classroom use. They overcome the problems
of many extant tests (published, norm-referenced and
diagnostic) and have some initial validity data on
making placement decisions. Furthermore, they re-
flect the call by school personnel and researchers for
procedures by which standards can be developed to
determine student instructional level. such measures
should also be able to discriminate performance levels
among students and be minimally time-consuming
{Coleman & Harmer, 1982). .

This study investigates how teachers value and
actually use testing data to make placement decisions
so that they can provide appropriate instruction to
homogeneously grouped students. Teachers must
also make reasonable referrals to special services at
each end of the performance spectrum. Ourinvestiga-
tion analyzes CBM to determine if itcanserveasa tool
for making qualitative decisions about instructional
level, as well as the categorical decisions focusing on
placement of students with extreme skills (either very
low or very high). Since a considerable amount of
research has already been done on the use of CBM for
making placement decisions in special education
(Shinn, Tindal, & Stein, 1988), we also looked at the use
of CBM for making placement decisions with Talented
and Gifted students. In thisstudy, we were interested
in both the process of decision making as well as the
decision that was eventually made. In most previous
research on CBM, only the outcome has been docu-
mented. To fully understand the context for decision
making, however, more data need to be collected on
how teachers make decisions and what types of infor-
mation they value.

Subjects

Eighteen teachers frum a semi-urban school district
in the Pacific Northwest participated in this study.
These teachers represent one elementary -building
faculty serving approximately 380 students, in a dis-
trict with four other elementary schools and total
student population of 1, 787. This particular staff has
been using Curriculum-Based measurement proce-
dures for two years on a school-wide basis, the teach-
ers are familiar with the procedures and how to inter-
pret normative data results. The emphasis of the
decision making, however, hasbeenconfined to screen-
ing referrals for special education and writing IEP
goals.

Teachersin this school have traditionally used abil-
ity grouping for reading instruction. The first and
second grades maintain a self-contained structure and
ability group within the homeroom setting. Each
teacher had a wide range of student skills in the class-
room. Third grade classes ability group across their
grade level. Each teacher had a somewhat homogene-
ous group for that grade level. The fourth and fifth
gradesability group across the two grades for reading,.
Each teacher had a relatively homogeneous group of
students for both the fourth and fifth grades.

All teachers are state certified, with the majority
(N=17) in elementary education. Several hold spe-
clalty endorsements in special education (N=4). One
teacher is certified in secondary education, with a
special education endorsement, and another teacher
has an administrator’s certificate in addition to an
elementary certificate. Severalteachershold advanced
degrees (N=8), ten teachers havea BSor BA, The ages
of teachersin this study range between 26 and 57, with
the majority between 32 and 45 years of age. Most
teachers (N=11) had between 8 and 20 years of teach-
ing experience. Only three teachers had less than five
years, and three teachers had greater than 25 years of
experience. There were more female (N=12) than male
{N=6) teachers at this elementary school. Thistwo-to-
one ratio of females to males is typical at the elemen-
tary level in this school district.

Measures

The following procedures were investigated in this
analysis: (a) direct observation of six teachers as they
collaboratively grouped students for instruction in
readingand math, (b) pencil-and-paper surveyin whi ch
all teachers were asked to rank and assign a value to
data sources available for decision making, {c) pencil-
and-paper questionnairein which allteachersdescribed
proceduresand current practices for current prouping
and instruction, (d) rank and sort of reading class
roster, and (e) listing of referred and identified stu-
dents for gifted and talented programs.

Direct Observation

A direct, non-interactive procedure was used to
observe how teachers group students for reading and
math. The trained observer sat in with one special
education teacherand five fourthand fifth grade teach-
ers during a one hour and twenty minute period as
student instruction and placement decisions were
made. Teachers were provided materials listing all
studentsin the two gradesas well as information from
various data sources: (a) Stanford Achievement Test
percentile scores by subjectarea, (b) Curriculum-Based
Measurement percentile scores, (c) teacherrecommen-
dations, and (d) student’s reading text placement form
the previous spring.
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The observer recorded the proceedings verbatim
noting time, teacher speaking, and item of discussion.
Thus, a complete transcript of the proceedings was
produced. Ata later time, a participating teacher was
asked to read and confirm the transcript for accuracy.
To quantify the transcript, each statement was coded
according to a classification systern developed follow-
ing the observation. Inter-rater agreement for coding
the transcript was 75.4% following two sessions of
definition and clarification.

Rank and Value of Data Souices

We administered a paper and pencil measure to
evaluate how teachers assign a rank and value to
specific data sources when making grouping deci-
sions. Eight sources of student performance were
listed alphabetically to avoid any ordering affect: {a)

basal related tests, (b) behavior of a student. (c) fluency

measures, (d) independent work, student perform-
ance, () informal reading inventories, (f) published
achievement tests, (g) recommendations form previ-
ous teachers, and (h) teacher observations. There was
also space to write any additional source used. Teach-
ers were asked to rank the data sources they felt were
most helpful (1-8) and then assign a vale of usefulness
to each (1-4).

Questonnaire

A ten item questionnaire was given to each regular
education classroom teacher in the school. The funda-
mental issues were related to decisions teachers made
regarding placement of students into instructional
groups, and the logistics, rationale, and procedures
they used for the varying teaching structures in their
individual classrooms.

Ranlk and Sort of Class Roster

Teachers were given their class roster for reading
instruction with students listed alphabetically. We
requested two tasks: first, teachers were asked to rank,
by number, the students in their reading class from
highest to lowest based on reading achievement; sec-
ond, they were asked to sort the students according to
reading ability into one of three categories, High,
Medium, or Low. This procedure was completed prior
to receiving CBM norm results for their classes.

Gifted Identification

To obtain information for this portion of the study,
weasked the elementary teacher of the gifted program
to identify the children at this school currently receiv-
ing services. In addition, the classroom teachers from
grades two through five were asked to list students
that they would refer to the gifted program. These two
categories were compared to the academic perform-
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lacement Decision—cContinued

ance of students on the Curriculum-Based Measures.

Procedures

Teachers completed the rating and value judging of
information and written questionnaires between Oc-
tober 3 and 31, 1989. The sorting and ranking of
students occurred before Fall CBM scores were made
available to teachers. Throughout the collection of all
information listed above, we attempted to be as unob-
trusive as possible. Each teacher spent 20-30 minutes
responding to the materials for this study. Dataanaly-
sis included all of these sources of information as well
as the Fall CBM norming data.

Results
Direct Observation

Teacher statements form this observation were cate-
gorized into six major headings: type of data, students,
meeting organization, administrative concerns, place-
ment decisions, and general comments (see Table 1).
The student category comprised the Jargest number of
comments, 40%. Within this category, the largest
classification of statements was in reference to a spe-
cific child (69%). The second largest category was
statements in direct reference to the data files available
(19%). Thirty-one percent of these statements were
related to achievement tests, and 29% were comments
specific to CBM information. Only 16% of the state-
ments referred to teacher recommendations; and ref-
erence to level of reading material comprised only 5%
of the comments in this category.

Rank and Value of Data Sources

Table 2 presents a summary of the teachers’ rank
and value of the eight types of tools frequently used in
placementand grouping decision-making, from high-
est ranked and valued to lowest. The teachers were
consistent when assigning a rank order as they valued
the measure as high, moderate, low, or no value.

Table 1. Summary: Coding and Classification of
Comments in Grouping Meeting

Classification of Number of

Comments by Category Statements Yo
Type of Data 77 15
Children 165 40
Meeting Organization 21 ]
Administrative Concerns 60 14
Student Placement 74 18
General Comments 19 4
Total 416 100




Table 2. Teachers” Rank and Value of Data Sources

Rank Value

Mean SD Mean sD
Student Indep Work 2.7 1.53 3.78 43
Teacher Observe 29 222 7.78 73
Teacher Recom. 54 2.21 3.53 72
Inform. Rdg Inv. 4.8 201 3.06 77
Curric.-Base Msr 4.9 2.05 2.65 93
Pub. Ach. Tests 4.9 232 2.75 1.07
Basal Tests 51 2.10 2.33 .76
Student Behavior 6.1 2.12 2.39 85

Paired t-tests were used to determine if there
were significant differences in how teachers value
these sources of information. There were significant
differences in how teachers valued direct observations
(t(16)= -3.781, p=.0016), children’s independent work
{t (16) = -4.146, p =.0008)) and teacher recommenda-
tions (¢ (15) = -4.0012, p = .0012), in relation to CBM.
Again, significant differences were apparent when ob-
servations ({(15) = 30, p = .0127), children’s independ-
ent work (£(15) = 4.0, p = .0006) were compared to the
standardized achievement tests. However, when
Curriculum-Based Measures were compared to stan-
dardized achievermnent tests, there were no significant
differences in how teachers valued these two meas-
ures. Nor were there any significant differences in the
valueof teacher recornmendations compared to teacher
observations and children’s independent work.

Questionnaire

All regular education teachers from the school re-
sponded to the questionnaire (N=17), though notevery
teacher answered each question. These teachers abil-
ity-group students primarily because of teaching skills
{N=6), followed by student characteristics (N=5), and
finally, by administrative arrangements (N=4) such as
class size, or traditional practice. When asked how
assignments are made to group levels, most teachers
listed that they worked together to make decisions,
using such criteria as individual teacher skills, trading
low and high groups by year or by subject, student
characteristics, and volunteering to teach a particular
group.

In response to questions regarding the procedures
for grouping, five teachers could not specify a starting
point to the sorting process. ‘Four teachers reported
starting the assignment of students to groups with low
ability students. Only one teacher reported this proc-
essbeginning with themiddle group. No onelisted the
high group as their starting point.

Teachers who ability-group for reading reported
spending more time on the grouping process (mode 2-
3 hours) than teacherswhoused a self-contained model
with a mode of less than one hour. Generally, these
teachersseemed to be satisfied with grouping students
for instruction (N=14). No one expressed any dissatis-
faction, although one teacher expressed willingness to
change from across-grade grouping to self-contained
if the opportunity arose.

Teachers’ instructional delivery systems varied once
students were placed in classrooms for instruction.
Some (N=5) taught large groups for reading, since the
class wasability-grouped. Those teachers (N=10) who
grouped students within theclassroomselected ability
level of the students as their primary concern for
grouping, with size ranging from less than 5 to 15.
Teachers with one instructional group listed alterna-
tives for flexible instruction such as cooperative learn-
ing groups, learning centers, or large group instruc-
tion.

Rank and Sort of Class Roster

Data collected from teacher ranking and sorting of
students into high, medium, or low groups were ana-
lyzed inrelation to reading proficiency asmeasured by
Curriculumn-Based Measures. Norming results from
CBM were sorted by grade from the most proficient
reader (highest reading rate) to least proficient reader
(lowest reading rate). This resulted in a frequency
distribution, a common practice in analyzing CBM
normingscores (Deno, 1989). Thedistribution of scores
wassplitinto three groupsby calculating themean and
standard deviation for each grade-level distribution.
Scores below minus one standard deviation were as-
signed to group one {low), scores between one stan-
dard deviation below and one standard deviation
above the mean were assigned to group two (me-
dium), scores above plus one standard deviation were
assigned to group three (high). A three-by-three Chi
Square test was used to compare the teacher sorting of
students into low, medium, and high groups and the
CBM assignment to one of three groups. Teacher
placement of students into groups was highly related
to CBM rankings (2nd grade, X3(4, N=64) =40.429, p=

Table 3. Three by Three Comparison of Teacher and

CBM Grouping
Second Grade Third Grade 4th & 5th Grade
(N=64} (N=65) (N=124)
. M H L M H L M H
Low ¢ 6 0] 8 9 0] 17 17 0
Mid 4 .23 4 2 21 2 2 b1 4
Hi 0 4 9 0 11 12 1 15 17
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Grouping, Placement Decision—continued

Table 4, Using CBM and Achievement Test to Identify Students for Gifted Programs

Percentiles

80 PR 90 PR 95 FR 98 PR
Test CBM Ach CBM Ach CBM Ach CBM Ach
+ - + - + - + - + - + - + - + -
TAG ldent. 5 2 7 0 5 2 5 2 5 2 4 3 4 3 2 5
TAG Ref. 13 7 18 2 5 15 1n 4 16 3 17 1 19 3 17

Key: +=TAG identified by this criterion

- = TAG Rejected by this criterion

.001; 3rd grade X*(4, N=65) = 34.182, p = .001; 4 & 5th
grade X*(4, N=124) = 73.749, p = .001).

Within-class and within-grade teacher ranking of
students correlated highly when teacher rank and
CBM ranks were compared using a Pearson correla-
tion coeflicient, r = -.823, r = -.60, respectively. How-
ever the correlations were not high for across grade
grouping.

Gifted Identification

Table 4 presents a matrix developed by using the
percentile ranks of 80, 90, 95, and 98 for both Curricu-
lum Based Measurement and thestandardized achieve-
ment test. The students were separated into two
groups, those receiving services for the gifted, and
those who had been recommended to receive services,
but who had not yetbeen identified as gifted. For each
group, the number of students meeting the criteria at
each percentile was calculated.

The majority of students identified as gifted re-
ceived a score at or above the 90th percentile on CBM;
this was also true of standardized test result. an equal
number of students scored at or above the 98th percen-
tile on both the CBM and standardized achievement
tests. In this study CBM was comparable in accuracy
for screening gifted students in relation to the less
frequently administered standardized achievement
tests.

For the group that had been recommended and not
yet identified as needing services for the gifted pro-
gram, the majority of students scored at or above the
80th percentile on both the CBM and the achievement
test. However, at the $0th and higher percentiles, less
than half of the students scored above thislevel on both
the CBM and theachievernent test, once again, demon-
strating comparable results for both measure.

Discussion

The interest in this study developed from three
basic questions surrounding assessment procedures
in elementary schools: How do teachers valueand use
available measures? Is CBM a functional tool for
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grouping and placement decisions within classrooms?
Could CBM norm results assist in the identification or
screening of gifted students?

Teachers clearly indicated that they value and make
use of a available data about their students. Of skills
that can be directly observed. Our observation veri-
fied that teacher knowledge of the student is highly
valued when available. This findingis very similar to
Haller and Waterman'’s findings in 1985. However,
directobservationalsoindicated that CBM and achieve-
ment tests- were most useful for making grouping
decisions. Teachers, when forced to rely on data
sources, because of little exposure to students ant the
beginning of a school year, used CBM first, and then
published norm-referenced achievement test scores.

We found some interesting results when comparing
information from the questionnaire to direct observa-
tion. Only three teachers from the 4th and 5th grades
reported that they began the sorting process for ability
grouping at the low level. However, when observing
this process, all six teachers began at the low level,
using teacher information and test scores to get those
students into a group and keep that group as small as
possible. In other instances, direct observation veri-
fied the questionnaire findings when decisions about
teacherassignment to group and administrative issues
were addressed.

These teachers find CBM a functional tool for use in
the grouping and decision making process as demon-
strated through observation and survey instruments.
The accuracy of CBM for grouping students is further
demonstrated by the high correlation of teacher judg-
ment of students and the CBM rank results. Further-
more, we found that CBM was functional asa screener
for identifying gifted students with this population.
However, we recognize that, in this study, the number
of gifted students was too small to be conclusive, and
we would encourage further research in CBM and
gifted screening to examine other curriculum areas.
Teachers have shown that CBM scores for reading are
asuseful as the published achievement tests for group-
ing and placing students. These teachers like CBM




because it confirms their judgments about student
performance. It is an efficient tool for grouping, and
CBM tests represent student performance in the cur-
riculum of instruction. ¢
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Teachers, Schema,

by Siegfried Engelmann
University of Oregon

Editor's note: This paperwas written as a critique ofa paper by Robert
E. Floden *"What Teachers Need to Know about Learning” which appeared
in the volume referenced in the footnole, The critigue is published by itseif
because it has much to say on 1ts own.

The question this paper addresses is: What should
teachers know about learning? I'll try to provide part
of the answer in the first part of the paper. The second
part expands on some details and focuses on why I
would not follow any of Floden’s recommendations.

Teachers should have a special kind of knowledge
about teaching. That knowledge derives from the
ability to execute the details of effective instruction,
The teacher should know how to present tasks to kids
in a way that makes it very clear that the teacher
understands that teaching is acting—acting in a way
thatisappropriate for the situation, The teacher should
demonstrate appropriate pacing, appropriate inflec-
tions and stress, appropriate responses to kids who

‘Reprinted from Competing Visions of Teacher Knowledge: Proceedings
From An NCRTE Seminar for Education PolicyMakers. Published by
the National Center for Research on Teacher Education. Michigan
State University, East Lansing, Michigan, October 1989

d Instruction”

perform well, and appropriate responses to kids who
make mistakes. The teacher should be able to correct
mistakes in a way that is technically sound but that
doesn’t “punish” the kids. The teacher should be able
to demonstrate a range of presentational skills that
permit “whole-class” responses and skills in terms of
managing kids in a way that promotes hard work and
positive work attitudes. The teacher, in summary,
should be a technician.

In addition to these skills, the teacher should have
the knowledge about diagnosing problems quickly
and providing timely remedies. These skills are quite
different from the probing and remedies that Floden
describes. Rather, the teacher should be able to get
information from kids at a high rate and know how to
identify problems (based on kid responses) and how to
fix up these problems the fast way, not by stepping
outside the instructional program, but merely by re-
peating parts of the program that presentdifficulties to
the kids. Related to this diagnostic issue, the teacher
should know how to achieve a high criterion of per-
formance, moving fast on activities that kids have

- already mastered and making sure that all new mate-

rialis mastered. The teacher should be able to usekids’
performance to determine whether kids are appropri-
ately placed in an instructional sequence. (The basic
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rule is that if a kid is perfectly firm on less than 70
percent of the tasks or activities the teacher presents,
the kid is over his or her head. If the kid performs at
much above 90 percent correct on “new material,” the
kid already knows the material and should be placed
in a higher level of the program.) '

Knowlédge Teachers Need

The teacher should have knowledgeabout the rela-
tionship between teaching and kid performance. Ona
globallevel, they should know thatall kidsinaregular
classroom can learn the various skills that are sup-
posed to be taught in arithmetic, science, language,
reading and other subject. Teacher should know that
dyslexia is a myth, created by those who do not know
how to teach decoding to young kids. They should
understand that the corrective (remedial) reader is a
product of what had been unintentionally taught, that
the currently poor performance of kids in math and
science representsa gigantic teacher failure—not a kid
failure—and that teaching is a precise, logical game.
They should know that the kids’ responses are mainly
a function of the teacher’sbehaviorand that changes in
the teacher’s behavior cauise changes in the kids’ per-
formance.

Teachers should understand why efficiency is
important. The idea is to beat the clock to teach more
in a specified amount of time so that the kids leamn
relatively more during that time. Over a school year,
the minutes saved each period, each day create a
substantial difference in how smart the kids are at the
end of the year. Teacher should also know whatis not
efficient—lectures during which kids simply grow
older, time-consuming demonstrations, poorly focused
activities that are not targeted on identifiable instruc-
tional objectives, and tasks or activities that do not
involve all the kids and yield responses from the kids
atahighrate. (When theresponsesareatalowrate, the
potential for diagnosis is at a low rate, and it becomes
difficult to determine who islearning whatand who s
perfectly lost.) Teachers should be able todiscriminate
betweena “lumpy” teaching sequenceand a good one.
They should be able to identify the activities that
involve untaught skills, and the tasks that are far too
ambitious in what they attempt to teach.

Problems in Establishing Knowledge

There are several problems with establishing this
knowledge in teachers. The firstis that it is impossible
to induce this knowledge as knowledge {and not mere
verbal tabloids) without a lot of direct experience.
Furthermore, the experience must be with programs
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that have the potential to teach all the kids. Because
most teachers are trained in traditional teacher-train-
ing institutions, they will probably never evenobserve
good teaching. They may be fortunate enough'to learn
some good management skills, but the technology of
good teaching goes far beyond these skills, and this
technology simply cannot be taught if the instructional
programs are poorly designed. The reason is that the
instructional sequence is responsible for inducing the
appropriate “schemata.”

If the sequence is a spiral sequence, like that of the
typical math basal, the kids work on a particular topic,
like fractions, for a while. Then they launch into a
sequence of other topics before returning to fractions.
The return may be 60 school days later. Furthermore,
the activitiesare very poorly designed. The number of
“taught” examples isinadequate, and theapplications
prompt kids to figure out their own strategies for
working the “practice exercises” that follow. If a
teacher tries to teach this program well, the best she'll
create are kids like Benny who have been “condi-
tioned” not to attend to instructions, who make up
strategiesand interpretations that work for the various
problem sets presented by the text, but that are dead
ends. These kids also have incredible deficits in their
knowledge (such as not knowing the 1/2 and 1.2 do
not express the same value}. Benny is not an unusual
case.

A teacher teaching this kind of program will get
nothing but bad information about what good teach-
ing is and how it can change kids. If the teacher made
sure that the kids were firm on ever “unit” presented
in the program, the teacher would not cover very many
units, and in the end, the kids would later revel prob-
lems. Similarly, the teacher teaching “fact versus
opinion,” as it is presented in reading basals, and
teaching it well, would do her kids a great disservice
because they would comeaway from the teaching with
the misconception that there is some dichotomy be-
tween “fact” and “opinion.” They would not under-
stand that somebody could say, “I think the capital of
California is Sacramento,” and that the opinion could
express a “truth.” Similarly, every topic in science,
math, and reading presented by the textbooks most
widely used will induce misinformation or “distorted
schemata” at a high rate.

Consider the kid learning fractions in a typical
basal. The first three fractions presented are 1/2,1/3,
and 1/4. Theseare studied ad nausea, typically in the
third grade. The “strategy” that the kids use to do the
various worksheet problems is to count the pieces in
the pie or the block. If there are 2 pieces, the fraction is
1/2. The kids usually perform well until they encoun-



ter a fraction that does not have 1 as the numerator.

Imagine the incredibly inappropriate schemata that
are induced by this introduction. The kidsassume that
all fractions are less than 1, that they represent a piece
of something, and that the top number of the fraction
is simply a showpiece that has no significance. Of
course these kids will have trouble later. But the cause
of the problems they’ll experience is the instructional
sequence. Beforea teacher could get good information
about what excellent teaching is, the teacher (or some-
body) would first have to rewrite the entire instruc-
tional sequence, as well as the instructional sequences
for the other “topics” presented in the program.

Curriculum Sequence Causes Misconceptions

One fact that teachers should know is that the
curriculum sequence is the basic cause of kid miscon-
ceptions. Another factis that these misconceptionsare
very costly because reteaching the appropriate con-
cepts or discriminations requires a far greater amount
of time than appropriate initial teaching requires. A
fifth-grade corrective reader, who has been uninten-
tionally taught to guess at words and to try to figure
out what the text says before decoding it, requires
approximately 7 times the practice trials to become
accurate on confused word pairs (like z and the). A
10th-grade corrective reader has practiced the inap-

. propriate strategies longer and therefore requires a
greater number of trials, possibly 12 times the number

of trials required by good initial teaching in the first
grade. ,

Finally, teachers should understand the realities of
teaching and learning. They should know, for in-
stance, that virtually without exception, major basal

_programs are not written by people who are able to

view instruction from the perspective of the kids, are
not field tested and revised substantially on the basisof
problems that kids have with the program, and are not
consistent with eitherhow kidslearn or with what they
are expected to learn later. (See the NCTE Report Card
on Basal Readers, National Council of Teachers of Eng-

~ lish, 1987.) Teachers should understand that these

programs will induce misconceptions at a high rate,
but that the solution would be either to scrap the pro-

grams or to rewrite them completely. Since neither.

alternative is realistic, the teacher must do the best that
is possible.

Good Programs for Good Teaching

There areinstructional programs that permit teach-
ers to learn what good teaching can do. Although
these programs are relatively unpopular among tradi-
tionalists, they have the potential to work. Certainlya
teacher can butcher them because the program’s po-
tential is realized only if the teacher is technically good.
We use these programs for training undergraduates

and graduates. .
As the teachers’ skills improve, they learn by direct
experience how a good activity is designed. They see
that all the kids can do it. The teachers also see how
much and what kind of practice is actually required to
induce the various skills that are either taughtglibly or .
not taught in traditional programs. Within this learn-
ing context, the teachers gain a precise understanding
of how important their roleisand the enormous differ-
ence in kid performance that is created by execution of
details of their presentation their pacing, pausing,
inflections, responses to kids’ responses, use of chal-
lenges, and the other technical details of how they

-communicate and interact with the kids. Because it

takes months to teach these various skills to the teach-
ers, 1 can’t go into great detail, but the point is that it is
all very detailed—no global solutions, no glib formu-
las.

Teachers who work with well-designed programs,
and who learn to teach well, become proficient at
evaluating instructional programs. They can articu-
late why various traditional approaches are weak.
And to an extent, they can fix up some of the major
problems in a traditional program by applying what
they have learned by going through effective instruc-
tional sequences. However, they are not instructional
designers and wouldn’t be effective without possibly .
five to eight years more training. But they can teach
and teach well. They can diagnose specific problems,
both in kids and in instructional sequences.

My description of what the teacher should know
about learning is more Iike what the teacher should
know about teaching, because we’re not interested in
some broad or unspecified category of learning, but
rather the kind of learning that is caused by teachers.
So the focus is on making sure that the teacher has the
communication tools and interactional skills needed
todo the job. This description is greatly different from
that provided by Floden, but there are serious prob-
lems with Floden’s position.

Major Problems With Schema Theory

I completely agree with Floden’s observation that
teachers frequently explain concepts accurately but
can’t understand why many pupils don’t get it. I
further agree that many teachers who have learned
skills areincapable of distinguishing between whether
anexplanation isclear tosomebody whoalready under-
stands the concept or clear to a naive student who is
trying to learn it. I agree that the response of teachers
(a response that has been reinforced by the traditional, -
view of education) is to blame the kids, atiributing
their poor performance to insufficient attentionor lack -
of motivation. Finally, I agree that success in teaching
depends on having the content “make sense to the
pupils.”

¥
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ldisagree, however, with Floden’s solu tionsto these
problems. Here are the major problems with the use of
schema theory to alter schemata:

1. 1t's impossible to teach just about anything in a
major subject area without altering the schemata that
kids have. Furthermore, virtually everything that is
taught can be viewed as schema.

2. These alterations are a function of the instruc-
tional sequence that is presented not the framing state-
ments and the window dressing, but rather the details
of the instructional sequence. Distortions that are
induced are a function of these details.

3. The proposed probing that teachers are to per-
form is not efficient and merely identifies problems.
Understanding the problem does not guarantee the
solution. The assumption that the teacher will be able
to use this information te provide an effective remedy
is perfectly unfounded.

4. Floden's suggestions for correcting distorted
schemata will not work because they don’t address the
issue of “having the content make sense to the stu-
dents.” If it's true that distortions are a function of the
instructional sequence (Point 3}, thenit followsthat the
only legitimate solution would be an overhaul of the
sequence.

Schema

The first problemis schema and what they are. Food,
according to Floden, is a schema within the constella-
tion of other facts or relationships. We could therefore
argue that any higher order class name functionsin the
same way — vehicles, buildings, animals, plants, etc.
The problem is, where do higher order nouns end and
lower order ones begin? Since these designations are
a function of the particular context to which they are
applied, virtually all nouns then become potential
schema. Ball is a schema because in different situ-
ations, different balls would be “appropriate.” Possi-
bly baseball is a schema, too.

In addition to these nouns are rules that may run
counter to experience, like “the earth is round.” Is it
possible that these are actually superordinate schemata
of some sort? After all, we must distinguish between
“earth” in the context of the world, not something used
for planting things and building dikes. And we cer-
tainly don’t mean round like a disc. Inaddition to these
contextually embedded words is the meaning of the
rule itself. Whether or not we consider rules as super-
ordinate schemata, they would be in the class of sche-
mata. But what wouldn’t be in that class? We would
have to search very far if the apparent criterion for
calling something a schema is thatit can be manifested
in a variety of contexts. Something as elementary as
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the color purple resides in the sky, in perfume bottles,
and in images created by closing your eyes and press-
ing against thelids (images thathave no counterpartin
the outside world). So whateverisnota schema must
be rote labels of the highest order.

Possibly, it is not fair to try to categonze concepts
and relationships as “schemata.” P0551b1y, the valid
test is simply whether kids use past knowledge to
interpret present learning experiences. If so, then
schema theory is perfectly trivial with respect to in-
struction. We don’t need a theory to tell us that we
would have great difficulty teaching a kid to add
fractions with unlike denominators if the kid had
precisely no arithmetic skills (couldn’t count, couldn’t
identify numerals, and so forth). Furthermore, we
would quickly discover why “prior knowledge” is
prior in instructional sequences. If we attempted to
teach our perfectly naive kid how to add fractions with
unlike denominators, we would ultimately have to
teach the various skills that should have been intro-
duced “prior” to the introduction of this operation
(basic equivalence, counting, and so forth) before we
could communicate efficiently with the kid. If westarted
with the teaching of fractions with unlike denomina-
tors, our communicatlion would obviously comeacross
to the kid as one of the gibberish passages that Floden
presents.

The central thrust of how Floden treats schemata
seems to be to provide a framing that will mobilize the
appropriate knowledge set and guarantee success. It
won’t work. Here’s why: Ininstruction, schemata are
strictly relative to what has been taught and what is to
be learned. Nobody has a completely articulated
“schema” for “fractions.” Some mathematicians might
come close, but the properties of fractions are poten-
tially too pandemic to assume a “limit” of a 1id on
knowledge. Similarly, the kid in thefifth gradedoesn’t
have a complete “schema” or even a set of complete
“schemata” for fractions. Thekid either has a schema
that is appropriate for the applications that are to be
presented nextor he doesn’t. If hedoesn’t, his “current
knowledge” is either incomplete but not distorted, or
distorted in some way with respect to what is to be
taught next.

The three possibilities are that the kid has perfect
background knowledge, the kid had incomplete back-
ground knowledge, or the kid has distorted back-
ground knowledge. Note that “perfect background”
means simply that the kid has the prerequisite knowl-
edge needed for what is to come next and that what
will be presented will perforce modify the schema, (1f
this weren't the case, we wouldn’t have to teach kids
anything because they’d already know it.)




Since the kid with perfect background presents the
easiest case, let’s start with that kid. at some point in
the teaching, this “perfect” schema will become either
incomplete or possible even distorted, even if the
teaching sequence is well designed. But what does
schema theory tell usto doabout restoring undistorted
schemata that incorporate new knowledge? I'm not
sure. The summary of things that Floden suggests
should happen are reasonable, but the concrete de-
scriptions of what the teacher does are unreasonable.
Certainly the new teaching should be linked to the
kid’sknowledge base, and certainly the teaching would
mobilize the appropriate framework (such as adding
and subtracting fractions). Since the original schemata
are now inappropriate, the kids should obviously
exchange inappropriate schemata for better ones. But
the kid doesn’t have access to the alternative schemn be-
cause it hasn’t been taught yet.

When we start teaching the new material, we are
creating some form of conceptual change. So possibly,
weare supposed toengagein conceptual-changeteach-
ing, with circuitous demonstrations to create dissatis-
faction and questionable verbal explanations, such as,
“This will help you outlater.” Weencountera problem
in applying conceptual-change teaching because we
are unable to “help students draw on appropriate
schemata.” They don'thave theappropriate schemata
and won’t have them until the successful teaching of
the new operation has bee completed.

The teaching will not necessarily be successful.
There are three possibilities: the teaching could be
incomplete; it could create great distortion; or it could
be perfect. Whatever happens to the students, how-
ever, will occur as a function of the teaching, notofany
“advance organizers,” explanations, or obliquely re-
lated demonstration. The framing that is presented
through the examples and the tasks that are presented
“cause” the schemata that kids come away with. The

methods used to change them is what renders the

instruction successful, partially successful, or a perfect
disaster.

Diagnosis and Remedies

Consider Benny, the fifth grader with great deficits
in math knowledge. Through his responses, he indi-
cates precisely what his conceptual problems are.
Indeed his description of the causesare probably quite
accurate. Benny has been reinforced for winging it,
making it up as he went along, and trying to psych out
the various worksheets. The problem was instruc-
tional because Benny was successful, which means
that the worksheets actually reinforced Benny’s psy-
ching-out behavior. To fix up Benny, however, it's
quite another matter. We could make statermnents
about what we would need to do. We need to modify
his schemata. We need to show him the relationship

between fractions and decimal values. We need to
create a conflict,and weneed toresolveit. and we need
to do it efficiently.

Here's an effective way of doing it that does not
involveany of the conceptual-changestepsthat Floden
suggests;however, it willdo everything Floden would
like to see done. We introduce problem sets like those
inFigure 1. For each row, Benny isto complete the frac-
tion with the denominator of 100 that equals the first
fractionin therow. Then Benny is to write the decimal
notation. When we introduce the exercise, we may
discover that Benny doesn’t know how to convert the
fractions in the first columnn into 100th fractions. So
we'll teach him that. The conversion step is important
because it shows Benny that the fractions are equal.
They are equal because we multiply the fractionsin the
first column by a fraction that equals 1 to get the equiva-
lent fractions. Multiplying by 1 doesn’t change the
value you start with so the fractions must be equal. To
convert the 100th fractions into decimals, Benny sim-
ply reads them: “fifty hundredths.” That's exactly
what he writes for the decimal number, .50,

Figure 1. From Fractions to Decimals,

Equivalent
Fractions Fractions Decimals
1 -
5 100 e
=] —_—
4 100 I
3 N
4 100 o

As part of this exercise, we'll have Benny circle the
smallest fraction and make a box around the largest
decimal number. This part of the exercise will chal-
lenge Benny’s notion that 1/2 and 1.2 are equivalent.
He'll see that the “mediator” is the 100th fractions.
They provide the conversion and they show that 1/2
can’tequal 1.2 because 1/2 is the smallest fraction, and
1.2 is the largest decimal number.

After Benny has successfully performed on some of
these tables (for more than one lesson), we introduce a
variation that presents dollar amounts in the last col-
umn. And lo, we have given Benny a new slant on the
entire operaton. He now sees how decimals and
percents interface and how their equivalence works
(1/2dollaris.50;5/4dollaris1.25). Why notintroduce
the “dollar” link from the beginning, rather than hav-
ing Benny work the problems “mathematically”? We
want to discourage Benny form making anymore
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homemadeinterpretations. We wanttomake sure that
he processes the full range of fractions including those
like 9/5. 1f we give Benny the green light to think of
fractions in terms of dollars, he may come up with a
perfectly inappropriate strategy for working the prob-
lems.

That's the solution, very simple, very quick, and
guaranteed to work. Note that the “dissatisfaction” is
short circuited. We simply work with what knowl-
edge Benny hasand show him theappropriate relation-
ships.- We point out the relationship between dollars
and decimals, but in this case, after the fact, notas a
premise or rule for handling conversions, because we
want to establish the mathematical operation as the pri-
mary one for driving this relationship. The remedy is
provided with no windy explanations, no seductions,
and no wasted time on activities like counting out
money. Yet, when Benny completes the exercises and
their extensions to “word problems” and so on, we will
have greatly modified his schemata for “money”
(because we have enlarged what he already knows
into a greater constellation of knowledge that includes
equivalent fractions), and his understand of equiva-
Ience. All these changes will come aboutasa function
of what we doand how we doit—the details of instruc-
tion.

Furthermore, if Benny’s instruction had included
activities like the ones described above, Benny would
not have either the knowledge deficiency of how frac-
tions relate to decimals orthe notion that the gameis to

psych out worksheets. Theissueis oneof instructional -

design. On issues of design, Floden says simply,

Students will understand and remember better if
- they use the appropriate organizing principles that
they havealready mastered to make sense of what they
are learning. This requires subject matter knowledge
of appropriate ways of organizing and interpreting
content.

So what is left for “schema” theory, except to add
“dissatisfaction” exercises that are perfectly unneces-
sary and inefficientdemonstrations? Although Floden
provides NOsuggestions for preparing Benny, Floden
does address some “distorted schemata” problems.
For each problem, I'll provide a remedy that1 guaran-
tee will work. None of these remedies will resemble
what Floden suggests, but I'll also guarantee that his
remedies won’t work.

The flat earth: From the responses of the kids, we
know what kind of instruction they received, mostly
rote information. What must be implanted in the kids’
head, however, is a “transformation,” an understand-
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ing of how to relate phenomena viewed on the earth
the kids have experienced to “round earth” phenom-
ena. Here's how we do it with second graders:

1. We teach major “continents” using the globe. As
part of this teaching, we present the globe in different
orientations s0 kids get used to identifying North
Armerica, for instance, when the globe is upside down.
Kids also learn to identify where they are on the globe.

2. We present therelative notion of upand downon
the globe by putting a “figure” on different parts of the
globe and indicating up for that personand down. The
rulewe present: “Down isalways toward the center of
the earth. Up is always the opposite direction.” (We
show how a person looks with he “jumps’ up from
different parts of the globe.)

3. We follow with worksheets that show people on
different parts of the globe. For some exercises each
person would be holding a ball. For some tasks, kids
would draw an arrow to show the direction the ball
would move if the person dropped it. For other
exercises, kids would draw an arrow to show the
direction of the ball if the person threw it straight up
into the air.

4. Next, kids would do tasks with the globe that
involve going from “continent to continent” or to
different places within a particular continent. They
would movea figure on the globe, when the globe was
presented in different orientations. These would point
out that the orientation of globe is perfectly irrelevant
to how the “figure” on the globe “looks” (upside down
or right side up). '

5. Extension activities involving the solar system,
rotation of the earth, and so on, follow.

Note that this sequence would not be presented in
a “lesson.” Rather, it would bean ongoing activity that
spanned possibly 12 lessons, but not requiring more
than a few minutes each lesson. In the end, the kids
will have an understanding of “round earth” that
permits them to map what they know about flat earth
on the surface of the spherical earth. Note that there
would be no studies of Columbus, no looking upin the

- sky, nothing but a frontal attack on the various rela-

tionships (or schemata) that we wish to teach.
Photosynthesis: Thisexamplereveals the necessity
of instructional design. It also illustrates how kids

“could have a reasonably perfect schema for instruction

that precedes “photosynthesis,” but how inappropri-
ate framing and poor instruction could cause incred-
ible problems. Floden asserts that “plants, like ani-
mals, need food to provide energy for growth and the
operations of the systems of the organism.” Heasserts




that “starch stored in the roots or seeds is food.”
Wrongonboth counts. The starch is no more food than
your muscles, fingernails, or fat are food. They may
become “food” for other organisms, but certainly not
foryou.. -

Floden's-experiment is a classic example of two
things you should never do: (a} present an experiment
thatdoesn't prove anything; (b) present an experiment
before the fact. Wehave donealotof experiments with
before-the-fact (orbefore-instruction) experiments. The
bottom line is that even the relatively short ones are a
waste of time. Kids either dont remember what
happened in an experiment or are unable to relate the
experiment to what they learn later. {After all, they do
not have the schema necessary to provide a relevant
relationship. So it is difficult for them to “store the
information without distortion” before they can fi-
nally use it.)

In any case, Floden’s teacher grows the plant in
darkness to show that a plant with plenty of water and
soil will die, and die soon, according to Floden. And
this experiment is supposed to demonstrate that soil
and water could not be “food.” Obviously, the experi-
ment doesn’t show that atall. We hope that there are
not smart kids in this classroom because just one of
them could raise havoc with this “demonstration.”
The kid brings in three dead plants. He explains, “I
took the first one out of the soil and put in in distilled
water, in sunlight. It died in a few hours. 1 used a
hairdryer to dry out the soil in the second one. It put
itin thesun. Itdied in a few hours. 1took the third one,
pulled it out of the soil, laid it on the dry ground, in
sunlight. It died right now.”

In the meantime, what is happening to the teacher’s
plant? 1t's growing like crazy in the darkness. The
reason is that sunlight inhibits stalk growth. In dark-
ness, the inhibition is removed, and the plant grows
very rapidly. Does the plant die “soon?” Depending
on the plant, and it’s dormancy responses, it may live
for six months, often for five weeks. 5o the experiment
basically compounds the infraction of trying to teach
kids something that is basically not true. The truth is
shown largely by the four experiments (the teacher’s
and those performed by the kid). The plant NEEDS
sunlight and raw materials that are provided by water
and soil. The plant (or green plants} also need regular
air for the carbon dioxide.

How would we do it the right way? We would do
what Floden suggests won't work. We teach the kids
carefully, and of course, relate what is new to what
they already know.

1. We begin with a reorganization of knowledge
(schemata). We indicate that all organisms need two
primary things to grow and stay alive: raw materials
and energy. -

2. We teach kids about energy. Specifically, we
teach them the major forms: mechanical, fadiant,
electrical, chemical, and heat. We also teach the rule
that energy in one form can be converted to energy to
another form. We give them lots of exercises in which
they identify the form of energy that is being shown,
and we present conversions from one form to another.

- 3. We teach basic facts about chemical reactions,
illustrating them with things like “burning.” The test
of a chemical reaction is that you end up with chemi-
cals different from the ones you started with.

4. We apply the rule about what all living things
need to grow and stay alive (raw materials and energy)
to animals, showing the kids that all the “mechanical”
things the organism does use energy (just like a car
using up fuel) and that the source of raw materials and
energyis food. The major raw material thatis added to
the animal’s “food” is oxygen. The organism extracts
energy from the food through chemicalreactions. The
basic reaction is a form of “burning.” {You're warm
because there’s a kind of chemical burning going on
inside of you.) Burning is a simple way of saying that
the game is to go from higher energy chemicals to
lower energy chemicals, which are the ones you end
up with when something burns.

5. Finally, weapply thebasic needs, energy and raw
materials, to plants. The source of energy is the sun,
not food. The raw materials come from soil, air, and
water. Enter photosynthesis (which simply permits
theplanttoconvertlower energy chemicalsinto higher
energy chemicals). o

Certainly the framing is important. But it is not
possible to separate the framing from the instructional
design. And the design must take into account where
the kids are going from here. We want to teach them
always so that what they learn later can be easily
related to what they already know so the new sche-
mata do not contradict earlier-taught ones, and do not
stand as islands that are unrelated to what had been
taught. But the question of how to achieve these links
does not automatically spring from the diagnosis of the
problent. And the remedy is often complicated.

Remedies From Diagnostic Information

For all the examples that Floden presented, I gave
instructional remedies that will work if they are devel-
oped appropriately. Would I expect a teacher to pro-
vide these or other workable remedies? No. Why not?
Becausel’ve worked withalotofteachers, and lappre-
ciate both their problems and their limitations. Teach-
ers typically do not know how to feach “concepts,”
information presented by “rules,” or transformations.
Typically, the teacher talks about the concept or rule, but
does notreduce it to the necessary exercises, tasks, and
extensions that teach the conceptorrule. Once, we pre-
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Teachers, Schema, and Instruction—continued

sented over 50 teachers with the assignment “Teach
your kids the rule that liquids and gases move from a
place of high pressure to a place of low pressure.” The
basic teaching would involve presenting the rule,
having thekidssay it, then applying the rule to a series
of simple examples (diagrams that show the place of
high pressure, the place of low pressure), and then
having the kids draw an arrow showing the direction
of movement. (Other examples show the arrows indi-
cating the direction of movement and require the kids
to label the high and the low.) Not one single teacher
diditorevencameclose. Most talked about the “water
cycle” or did some whimsical experiments that did
nothing but consume time. None taught the kids.
We don’t have to go beyond Floden’s paper, how-
ever, to discover that a mere identification of the
problem does not necessarily imply that a workable
remedy will follow. Floden stated the problems, but
provided no remedy for Benny, none for flat earth
(except to warn the teacher that even after reading
about Columbus, kids may have failed to adopt the
appropriate schema) and one for photosynthesis that
will impart distorted schemata. So effective solutions
are notglib and simple. And their complexity raisesa
serious question about whether teachers should spend
time probing. Certainly they will discover problems,
but if the identification of the problem does not guar-
antee an effective remedy, the probing may be a waste
oftimeand a cause of the teacher actually teachingless.
Most of the instructional material the teacher uses s
hopeless from the standpoint of instructional design.
The checklists of “objectives” are a joke. They repre-
sent things that are presented in the program, not

things that are presented in a way that could possibly -

lead to uniform mastery. It would be comforting. to
suppose that the teacher could fix up the programs, but
when and how is that going to happen? Will the
teacher stay upall night trying toreorganize the curric-
ula so they have the potential to teach? And how is the
teacher going to learn how to do it the right way?
Teachers have neither the time not the training to do
it. They typically remain slaves to their instructional
programs. In one study that we conducted, even
teachers who reported that they deviate extensively

from the specifications of their basal reading pro-

grams, actually followed more than 95 percent of the
~ program specifications (for the regular part of the
lessons, not the “enrichment” activities). The relation-
shipbetweenteacherand instructional programisa lot
like that of an automobile driver and car designer. To
drive the car, we don't have to know how the carbure-
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tor works or the details of the turbulence inside the
combustion chambers. Those are the designer’s prob-
lemis, The driver should have a machine that has the
potential to perform well in various driving condi-
tions. So itis with teaching. The program designer is
supposed to create a “machine” that will work well, if
used appropriately.

The programs that we developed have scripted
presentations, a feature that strikes traditionalists as
being stultifying to the teacher’s creativity and ability
to interact with the kids. These criticisms are based on
distorted “schemata” of teachers, their creativity, and
the importance of framing concepts in a way that has
the potential for creating unambiguous communica-
tion with the kids. Anyone working with teachers on
gffective teaching (a high criterion of performance)
would quickly learn about the advantages of scripted
presentations and of the details of an effective se-
quence (such as not spending an entire “lesson” on a
particular idea, when information about “learning”
shows that kids can’t assimilate a great deal of infor-
mation presented at one timeand that by “spacing” the
practice over a series of days, kids learn things faster).

Certainly by teaching these programs, the teacher
will learn both about the content and about the kids.
Warped or greatly distorted schemata will not occur in

-these programs, which is something the teacher may

observe. And, hopefully, there will be the transfer of
skills to other situations. Meanwhile, the teacher is not
burdened with “probes” because they are totally
unnecessary. The performance of the kids on the
activities presented in the well designed program
provide the teacher with all the information that is
necessary to determine if there is a problem.

If the kids do the exercises without making mis-
takes, there’s no problem. If kids make mistakes, there
is a problem, but the remedy is straightforward. The
teacher does not have to step outside the program,
merely repeat exercises or tasks that had been missed
and bring the kids to a high level of mastery. If the
program is poorly designed and actually teaches
something as misleading as, “plants make their own
food,” the teacher is out of luck. Unless the teacher
reorganizestheentire “unit” and throwsaway the text,
the kids will come away with varying degrees of
distorted schemata.

Floden’s remedies are based on the assumption that
what the kids learn is influenced or “caused” by what
the teacher does. (Otherwise, why provide the “dissat-
isfaction” activities, the explanations, etc.?) If this
assumptionis valid, then probing and after-the-fact fix
upsarenotthe primary solution. The primary solution




‘act that involves orchestrat-

- of conveying the appropriate

would be to go back and fix up the programs so they
didn’t convey distorted schemata and so they effec-
tively induce the relationships and facts that would
permit students to learn in an orderly and efficient
way. Floden’s basic assumption is correct: Kids are
lawful. They learn exactly what the teacher teaches,
although much of what is actually communicated to
the kids is unintentional. If a remedy is effective in
correcting a misconception, it should be introduced
before the fact as part of theinitial teaching to buttress
against the misconception.

Since the problem that schema theory is supposed
to address is that of organizing content so it makes
sense to pupils, and since the curriculum is what
determines whether it will make sense or be gibberish,
the primary solution must be one of instructional
design, not probing, and certainly not practices based
on the assumption that the teachers who can’t view
instruction from the pupil’s viewpoint will be able to
organize the content so it does make sense to pupils.

Evenif the programis well designed and has the po-
tential of making sense to all the students, the design
represents only a potential. This potential will bereal-
ized only if the teacher is proficientat conveying thein-
formation and executing the various behaviors thatare
needed to make the communication real. This reality
occurs only if the students are taught to a high level of
mastery (so they are relatively fluent or automatic in
applying the facts and relationships), are motivated to
learn, and understand that they are expected to learn.
The skills that this teacher must have are far from
trivial. Relatively few teachers possess them; how-
ever, these skills can be taught. and teachers who
possess them have a great potential to induce content
so it makes sense to pupils. ¢
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Located nine miles west of Chicago, Oak Park ranks
as one of the city’s more affluent suburbs. For twelve
years the community was home to Frank Lloyd Wright,
a place where many of his buildings remain as area
landmarks. The Oak Park and River Forest High School,
now a sprawling campus with approximately 3000
students and 300 teachers, once graduated Ernest
Hemmingway. There is along history of excellence in
Oak Park, and as one might expect, this extends to
academics. Students' scoreson the California Achieve-
ment Test (CAT) generally reach into the 80th percen-
tile,and over 80% of the graduates attend college. Inan
era of commissions on excellence and hand wringing
over intellectual decline, impressive performance of
thiskind gives more than small comfortto the district’s
administrators.

Successful as the typical student at Oak Park may
be, there are many others—a surprising number in
fact—who are less fortunate. Although a definite
minority, these “at risk” students score well below
their peers on the CAT. On the average, mean per-
formance is at the 20th percentile, with grades hover-
ing in an equally depressing zone: somewhere be-
tween Ds and Fs. Nonetheless, these students can
easily hide (or can easily be hidden) in the shadows of
Oak Park’s more typical student.

When Dr. George Gustafsonarrived at Oak Park as
the district’snew superintendentand high school prin-
cipal three years ago, one of the first faculty concerns
was the atrisk population. Teachersonly had a general
feel for these students—who they were, how much
they were failing. To better understand the problem,
Gustafson suggested that the school review the first
six-week report cards of the sophomore class. To the
surprise of everyone, the atrisk population was larger
than anticipated. Of the 690 students, about 180, or 25
percent, were failing two or more of their classes.
“These were the students who were not successfully
participating in the general program at Qak Park,”
explained Gustufson.

Gustafson wanted something other than more basic
track classes or tutorial assistance. Both of these “solu-
tions” are common in secondary schools, and the
results are often meager. Many at risk and special
education students fail the basic classes. And while
tutoring may provide individualized help in complet-
ing homework assignments and preparing for tests, it
is more often than nota cosmetic tactic. Many students
do, in fact, pass exams and even graduate from school.
However, itis doubtful whether they know more after
four years than when they entered. Instead, they are
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more likely to beill-prepared for the demands of work
following high school. The general lack of abilities
among these kinds of students has fueled a growing
concern in the business community over the sheer
number of new applicants who thoroughly lack basic
literacy skills. Gustafson, then, chose not to perpetuate
a reactive, “put out the brush fires” system. '

During his first year, Gustafson contracted with Dr.
Mary Anne Wheeler asa consultantand teacher trainer.
Wheeler, along with Dr. Maria Collins (who was to join
the staff a year later) are specialistsin at risk and learn-
ing disabled students. Together, they devised a com-
prehensive program based on SRA’s Direct Instruc-
tion programs. They called it the Structured Studies
Program.

The Structured Studies Program

Unlike so many high school remedial.or special
education programs, where students progressively
disappear from theregular curriculum never to return,
the Structured Studies Program attempts to provide
an intensive, but concurrent basic skills program for a
limited time. On the average, one third of a student’s
day is spentin the Structured Studies Program. Every
effort is made to work with students on academic de-
ficiencies and study skills and to fully return them to
the regular program in no more than two years. This
requires early identification, a process which now
starts at the end of the eighth grade. In this way, the
Structured Studies Program can work with at risk
students early in their high school careers, while they
areninthand tenth graders. Entering the program de-
pends on grades and test scores.

- Toqualify for the program a student must be failing,
two or more classes and score at less than the 40th per-
centile on the CAT. All who meet these criteria are
given a battery of placement tests for the Direct In-
struction programs. Only two to five percent of those
who are given placement tests are too low for the
Structured Studies Program. These students, in turn,
are referred for special education placement. As a
middle ground for academic remediation, the Struc-
tured Studies Program reduces the number of at risk
students who may end up in resource rooms because
of a lack of options.

The Structured Studies Program is a carefully de-
signed, two-part program. Initially emphasized are
reading, spelling, writing, reasoning, and mathemat-
ics. Through programs such as Corrective Reading
(Decoding and Comprehension), Corrective Spelling
Through Morphographs, Corrective Mathemntics, and
Expressive Writing, students make rapid gains in their




basic skills. For most students, this is the main thrust
of their program, taking a year or more to complete.
Oak Park teachers consistently note that this strand of
the Structured Studies Program—the Direct Instruc-
tion programs—Ileads to the most visible changes in
student academic performance.

Study skills, time management, and organizational
strategies comprise the second phase of the program.
Here, students learn how to use the Iibrary, take notes,
and manage their time more effectively. Naturally, the
Structured Studies teachers use Direct Instruction tech-
niques to teach these high school survival skills.

Direct Instruction is even used to teach school rules.
As Dr. Collins remarked, “Many of these kids are
‘school survivors’ They know how to succeed at
failing, how to avoid work and toy with expulsion. As
much as academics, they also need to know the school
rulesand how to follow them.” Students were taught
school rules at the beginning of the 1989-1990 aca-
demic year, and they were systematically apprised of
consequences of a wide range of deviant activities.
Expulsions have dropped to one third of what they
were the year before.

Results

Academic gainsin the basic skills have beenimpres-
sive. Reading and vocabulary subtests of the Gates-
MacGinite Test show dramatic improvement over a
sixmonth period. Changes on the California Achieve-
ment Test reflect comparable gains, with 10 and 16

- percentile points improvement on each subtest respec-

tively. The figure below compares traditional, ex-
pected growth for such a period with students in the
Structured Studies Program.

Criterfon measures in spelling and mathematics
show that students are entering the programs at a low
level of performance and, after one semester, showing
clear signs of mastering the material. The figure below
shows an unequivocal rise toward mastery in spelling
and fractions, both necessary survival skills for high
school,

Finally, an increasing number of Structured Studies
students are returning to the regular program ona full
time basis within the two year goal. According to Dr.
Collins, “We've beenabout 70 to 80 percent successful
in this area. Considering that some of the students
graduated before they left Structured Studies, we're
pleased at this level of integration.”

Reactions

Reactions across the spectrum — from skeptical
teachers at Oak Park to administrators and parents —
havebeen positive. One of the new Structured Studies
teachers, Pat Graham, was very cynical about another
remedial program for at risk students. After the first
year, however, she has swayed. “Iam now convinced
that Direct Instruction gives students the skills and
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strategies to be successful in their other classes.” The
signs of success are apparent to many of Oak Park’s
staff. Karen Urban, an English teacher, has noticed
that the students in from the Structured Studies Pro-
gram, “are doing better than many of my other English
students. They come to class prepared with their
notebooks and begin to work right away.”
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Oak Park and

sees improvement not only in grades and behavior,
but in his schoo! budget. Special education referrals
have dropped approximately S0 percent. Accordingto
Gustafson, “At the cost of $1,500 per student, this has
resulted in over $150,000 in savings thus far.” Further,
theat risk students used to take the “basic” classes (like
general math), where there was a 40 percent failure
rate. Each class, which then has to be reoffered, costs
approximately $10,000. Gustafson has been able to cut
a number of these classes because of the Structured
Studies Program. With the extra funds accrued from
the reduced special education enrollments and the
basic classes, Gustafson plans to hire three more Struc-
tured Studies teachers next year and still save money.
This, he feels, isa far more efficient use of resources for
the academic needs of at risk students.

Parental reaction has ranged from approval to ela-
tion. The Structured Studies Program attempts to

ver Forest—~Ccontinued

Dr. George Gustafson, Oak Park’s superintendent, *

engender involvement through joint placement deci-
sions and regular phone or mail contacts on six week
intervals while students are in the program. With
secondary students who have had less than illustrious
academic careers, parental enthusiasm and support is
not easily won. But in so many other instances, there
is a realization that things have changed. In one
parent’s words, “This program is exactly what my son
has needed. I wish that he had had this program
several years ago.” :

Yet nowhere are the reactions more important than
the students themselves. Repeatedly these students,
most of whom are frustrated and reconciled to failure,
sense a definite change in their abilities. They have
seen their grades go up and are much more willing to
study and to participate. A former student of the
program summarizes it well, “I really didn't want to
talk a lot in class. I was getting Cs and Ds. Now I'm
getting Bs. I'm above average now.” %
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Thomas R. Bingham

AP RUGKAM FUK AFFECIIVE LEARKNING (FAL)S

A Cognitive Supplementary Curriculum Teaching Positive Menial Health Rules
e PAILL TEACHES STUDENTS TO:

handle their mistakes
understand their feelings
cope with not being perfect
cope with name calling

deal with being different
use their thinking head
handle not being liked

cope with unfairness

nat waste their time blaming
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deal with nol getting all their wants

may very wall be the only affective education program

SpaLt ..
avar written utilizing direct instruction technology.”

— (erald Kranzfer, Professor

Counseling Psychology, Universily of Oregon

® ¢ Tom Bingham does use Direct Instruction Stralegies

that would be familiar to DI teachers.”’
— Wes Becker, Editar, DI News, Fall 1985

® pAL is o cognitive behavior modification curriculum used in
regular, Special Ed. and with At-Risk students.

the difference between wants and needs

@ PAL’s Teacher Presaniations in easy-io-follow script form
can be used in a discussion format.
90 Seat Work units, writien at the 3.5 Gr. Leve!, use reat
life situational stories, whare the student applies the
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Direct Instruction Software for the Classroom

e Call us about our September '90 release --
a new math program!
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demo disks:
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ADI presents. . .

siIc SKILLS
IDEO | BAINING PROGRAM FOR [EFFECTIVE
EACHING SKILLS

These 3 lessons show skilled teachers demonstrating effective teaching tech-
nigques with a variety of students and a range of instructional materials. The
lessons are designed for individual use by novices to Direct Instruction, but can
be used by supervisors or teacher trainers to illustrate effective use of Direct
Instruction techniques. Video examples demonstrate correct and incorrect use of
teaching skills with small groups of low-performing students. In the workbook
that accompanies the video presentations, the viewer has the opportunity to
practice the skills presented. Skills are reviewed cumulatively throughout the
lessons.

Overview of Lessons:

Lesson 1, Pacing and Signaling {25 minutes}

e Presenting scripted material with enthusiasm

s Moving quickly through lessons to cover more material and maintain student attention
e Using signals to increase teacher-student interaction rate

Lesson 2, Motivation (30 minutes)

o Setting clear behavioral and academic expectations

o Providing consistent feedback

e Using group management systems to increase student motivation

Lesson 3, Corrections {30 minutes)

e Correcting errors immediately and effectively

* Usinga standardized correction procedure to remediate student errors, regardless of
instructional materials

Cost: $75.00 per lesson (includes trainer guide and 1 workbook)
$200.00 for set of three lessons
$5.00 per extra workbook

To order, send your check or purchase order to:

Association for Direct Instruction
P.O. Box 10252
Eugene, OR. 97440
(503) 485-1293
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You’ve tried them all. And Johnny still
car’t read. Nor can Mary or Carlos or
Elizabeth or Tim. And, they’re getting older.
As a concerned teacher, you're worried.

Time is running out and their chances are
gerting slimmer. Their literacy will soon be
put on the line as they are asked to compete
in the modern workplace. Just what are
their alternatives?

SRA has a solution—the Corrective
Reading Program. Designed for students in
grades 4-12 who haven't learned in other
reading programs and dor’t learn on their
own, Corrective Reading teaches both
Decoding and Comprehension strategies
that can enable students to meet the
challenges of literacy.

For more information about the best
chance for your students, fill out the response
form below and mail to: SRA,155 N. Wacker
Drive, Chicago, IL 60606
or call 1-800-722-5351.
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