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The elaboration theory of instruction
is an alternative to the standard way of
organizing instruction based on a hier-
archical task analysis. The hierarchical
organization results in an instructional
sequence that begins with highly frag-
mented, small pieces of the subject-
matter content. Many educators have
found its fragmentation to be demoti-
vating, Many educational psychologists
have found its parts-to-whole sequence
to be inconsistent with much knowledge
about how learning occurs most ef-
fectively—namely schema theory and
its predecessor, subsumption theory.
And many instructional designers have
found that “learning hierarchies” repre-
sent a very incomplete basis upon which
to make decisions about sequencing the
instruction, primarily because learning
hierarchies are only one aspect of the
structure of subject-matter content. All
this is not to deny that learning pre-
requisites exist nor to say that they are
not important—they do exist and they
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are important. Rather this affirms that
learning prerequisites are not a suffi-
cient basis for organizing a whole
course: our knowledge must progress
beyond the hierarchy. It is for these
reasons that the elaboration theory is
being developed. -

Context

Before describing the elaboration
theory, I would like to place it within
the context of instructional design in
general. Instructional design theory can
be thought of as being concerned with
four major aspects of instruction (see
Figure 1): (1) ways of organizing in-
struction, which include such concerns
as sequencing and formatting the sub-
ject-matter content, (2) ways of deliver-
ing instruction, which is usually a
matter of media selection, (3) ways of
motivating students, which may be in-
trinsic or extrinsic, and (4) ways of man-
aging the student’s use of the other
three aspects of instruction (Reigeluth
& Merrill, 1979). ‘ :

As Figure 1 indicates, it is helpful to
think of ways for organizing instruc-
tion as.being of two types, based on
their scope. Micro strategies are ways of

organizing instruction on a single topic,

such as of a single concept or on a single
principle, They include such strategy
components as generalities (or defini-
tions), instances (or examples), and
practice. Macro strategies are ways of
organizing those aspects of instruction
which relate to more than one topic,
such as sequencing the topics, showing
interrelationships among the topics, and
previewing or reviewing the topics,
Task analysis is done primarily, if not
exclusively, to develop this last type of
strategy —specifically sequencing strat-
egy.

The elaboration theory of instruction

. is a partial theory of instruction—it

does not deal with all aspects of instruc-
tion. As is shown in Figure 1, it deals
primarily with macro strategies for or-
ganizing instruction; but it also includes

many motivational strategies, and the
other aspects of instruction will be inte-
grated with elaboration theory in the
forseeable future, Merrill has done ex-
cellent work on micro strategies for or-
ganizing instruction (Merrill, Reigeluth,
& Faust, 1979; Merrill, Richards,
Schmidt, & Wood, 1977), and Keller
(1979) and Dodge (1979) are making
some excellent progress in the develop-
ment of a motivational theory of in-
structional design,

The Elaboration Theory

The elaboration theory of instruction
states that if cognitive instruction is or-
ganized in a certain specified way, then
that instruction will result in higher
levels of learning, synthesis, retention,
and affect. There is a limitation to this
theory: the smaller the amount of inter-
related subject-matter content, the less
difference it will make. With a small
enough number of topics, it doesn't
make any difference how you sequence
them, whether you show interrelation-
ships among them, or whether you pre-
view and review the topics (as long as
there are no learning prerequisite rela-
tionships among them), The following is
a description of that “certain specified
way” of organizing instruction, which is
called the elaboration model of instruc-
tion.

The Elaboration Model

A good introduction to the nature of
the elaboration model of instruction is
an analogy with a zoom lens. Taking a
look at a subject matter “through” the
elaboration model is similar in many
respects to looking at a picture through
a zoom lens on a movie camera.

A person starts with a wide-angle
view, which allows one to see the major
parts of the picture and the major rela-
tionships among those parts (e.g., the
composition or balance of the picture),
but without any detail.

The person then zooms in on a part of
the picture. Assume that, instead of
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Figure 1. The context of the elaboration theory in relation to other aspects of

instructional design theory.

being continuous, the zoom operates in
steps or discrete levels. Zooming in one
level on a given part of the picture
allows the person to see the major sub-
parts, After having studied those sub-
parts and their interrelationships, the
person could then zoom back out to the
wide-angle view to review the other
parts of the whole picture and to review
the context of this part within the whole
picture.

The person continues this pattern of
zooming in one level to see the major
subparts of a part and zooming back out
for context-and review, until the whole
picture has been seen at the first level of
detail. Then the person can follow the
same zoom-in/zoom-out pattern for the
second level of detail, the third level,
and so on, until the desired level of
detail is reached.

In a similar way the elaboration
model of instruction starts the student
with an overview of the major parts of
the subject matter, it elaborates on one
of those parts to a certain level of detail
(called the first level of elaboration), it
reviews the overview and shows the
context of that part within the overview
(an expanded overview), it continues
this pattern of elaboration/expanded
overview for each part of the overview
until all parts have been elaborated one
level, and it follows the same pattern for
further levels of elaboration. Of course,
it must be remembered that the zoom-
lens analogy is just an analogy and
therefore that it has nonanalogous as-
pects. One such dissimilarity is that all
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the detail of the picture is actually
present (although usually not noticed)
in the wide-angle view, whereas the
detail is not there at all in the overview
of the subject matter.

Now, some people ask, “don’t you
have to go through a lot of learning pre-
requisites to teach the overview?” The
answer is a definite “no.” In fact few un-
mastered learning prerequisites (if any)
exist at the level of the overview. As a
learner works to deeper levels of detail,
increasingly complex prerequisites will
need to be introduced. But if they are in-
troduced only at the level of detail at
which they are necessary, there will be
only a few prerequisites at each level;
and the learner will want to learn those
prerequisites because he or she will see
their importance for learning at the level
of detail that now interests him or her.

The general-to-detailed organization
prescribed by the elaboration model
helps to ensure that the learner is always
aware of the context and importance of
the different topics that are being
taught. It allows the learner to learn at
the level of detail that is most appropri-
ate and meaningful to him or her at any
given state in the development of one’s
knowledge. And the learner never has to
struggle through a series of learning pre-
requisites that are on too deep a level of
detail to be interesting or meaningful at
the initial stages of instruction.

Unfortunately, the zoom-lens ap-
proach has not been used much in in-
struction, in spite of its fundamental
simplicity and intuitive rationale. Many

textbooks begin with the “lens” zoomed
in to the level of detail deemed appro-
priate for the intended student popula-
tion, and they proceed—with the “lens”
locked on that level of detail—to pan
across the entire subject matter. This
has had unfortunate consequences for
synthesis, retention, and motivation,
Many instructional developers begin
with the lens zoomed all the way in and
proceed in a highly fragmented manner
to pan across a small part and zoom out
a bit on that part, pan across another
small part and zoom out a bit on it, and
so on until the whole scene has been
covered and to some limited degree inte-
grated. This has also had unfortunate
consequences for synthesis, retention,
and motivation. And some educators
have intuitively groped for an elabora-
tion-type approach with no guidelines
on how to do it. This has resulted in a
good deal less effectiveness than is pos-
sible for maximizing synthesis, reten-
tion, and motivation,

The major reason for the lack of utili-
zation of the zoom-lens approach in in-
struction is probably that the hierarchi-
cal approach was well-articulated and
was a natural outgrowth of a strong
behavioral orientation in educational
psychology. This in effect put “blinders” .
on most of the few people who were
working on instructional design strate-
gies and methodology. _ o

To summarize, the elaboration model
of instruction starts by -presenting
knowledge at a very general or simpli-
fied level—in the form of a special kind
of overview. Then it proceeds to add
detail or complexity in “layers” across
the entire breadth of the content of the
course (or curriculum), one layer at a
time, until the desired level of detail or
complexity is reached. It is important to
emphasize, though, that the elaboration
model prescribes a special kind of
overview, and it prescribes a special
way in which the elaboration is to
occur. The following is as close as we
can come {without sacrificing clarity) to
a nontechnical introduction to these
special aspects of the elaboration model.

The Epitome

We do not like to use the word “over-
view” because its meaning is very
vague—it means different things to dif-
ferent people. Also, we believe that a
certain specific kind of overview is
superior to other kinds. Among other




things, our overview must epitomize the
subject matter that is to be taught,
rather than summarizing it. Hence, we
have named it the epitome. An epit-
ome has two “critical characteristics”
that distinguish it from other types of
overviews: (1) it epitomizes the subject
matter of the course (or curriculum)
rather than summarizing it, and (2) it
has a single “orientation”—which
means that it emphasizes a single type of
content.

With respect to epitomizing the sub-
ject matter of the course (or curricu-
lum), an epitome is formed by “boiling
down” the course content to its essence.
It does not preview all of the course con-
tent; rather it presents a few funda-
mental topics that convey the essence of
the entire content. Those topics are
chosen or derived in'such a way that all
the remaining course content provides
more detail or more complex knowledge
about the epitome. Although an epit-
ome is very general, it is not purely
abstract. Since “general” and “abstract”
are often confused, this distinction will
be discussed in greater detail shortly.

With respect to having an orienta-
tion, the epitome emphasizes any one of
three types of content: concepts, proce-
dures, or principles. A concept is a set of

objects, events, or ideas that have cer-
tain characteristics in common. Know-
ing a concept entails being able to
identify, recognize, classify, or describe
what something is. A procedure is a set
of actions that are intended to achieve
an end. It is often referred to as a skill, a
technique, or a method. Knowing a
procedure entails knowing how to do
something. A principle is a change rela-
tionship—it indicates the relationship
between a change in one thing and a
change in something else. It describes
causes or effects by identifying what
will happen as a result of a given change
(the effect) or why something happens
(the cause). These three different em-
phases are referred to respectively as a
conceptual orientation, a procedural
orientation, and a theoretical orienta-
tion; and the orientation is selected on
the basis of the general goals or purpose
of the course (or curriculum). All three
types of content may appear in the epit-
ome, but one type receives primary
emphasis; and the epitome is formed by
epitomizing the orientation type of
content, and then introducing whatever
of the other two types of content are
highly relevant. More will be said about
this below.

I mentioned above that an epitome is

very general but is not purely abstract.
The terms “general” and “abstract” are
often confused. It is helpful to think of
three continua: (1) general to detailed,
{2) simple to complex, and (3) abstract
to concrete. These three continua are
illustrated in Figure 2. The first two are
very similar to each other, but the third
is very different.

The general-to-detailed continuum
refers primarily to a continuum formed
by subdividing things (concepts or pro-
cedures) or by lumping things {(concepts
or subprocedures) together. “General”
has breadth (things lumped together),
while “detailed” is usually narrow
(subdivisions). In Figure 2(a) “polar
bear” is a more detailed concept than
“animal.” The simple-to-complex con-
tinuum refers primarily to a continuum
formed by adding or removing things
{principles or procedures). “Simple” has
few things, while “complex” has many
things. In Figure 2(b), the procedure for
subtracting multidigit numbers is more
complex than the procedure for sub-
tracting single-digit numbers. Addi-
tional complexity can be added by in-
troducing subprocedures for “borrow-
ing” when the top number is smaller
than the bottom number. The abstract-
to-concrete continuum refers to tangi-
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1. A rise in the supply of a good
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used for writing with ink.

3. A German finite verb is placed
at the end of a subordinate
clause.

nstances

1. The record potato harvest this
fall caused a drop in the price
of potatoes. *

2. (Teacher holds up a pen and
says to class, "This object
is a pen.")*
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actually present here on this page.

Figure 2. Illustrations of three continua that are often confused.
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bility, and there are two major types of
tangibility. First, generalities are ab-
stract, and instances are usually con-
crete—the definition of a tree is ab-
stract, while a specific tree (an object) is
concrete. This is the most important ab-
stract-to-concrete continuum . for._ in-
structional theory. Second, some con-
cepts are considered abstract because
their instances are not tangible. “Intel-
ligence” is a good example of an abstract
concept. This second abstract-to-con-
crete continuum is largely irrelevant for
our purposes.

On the basis of these distinctions, an
epitome is always either very general or
very simple—it must be, to epitomize
the instructional content. But it should
never be purely abstract. According to
Merrill's Component Display Theory
{Merrill, Reigeluth, & Faust, 1979) it

should contain the following for each .

topic it presents: a generality (e.g., the
definition of a concept), some instances
of that generality (e.g., examples of the
concept), and some practice for the
student in applying the generality to
new instances. As a rough guide, an
epitome usually contains about six (plus
or minus three) topics—that is, about
six different generalities, along with
some instances and practice items for
each, These topics may be any combina-
tion of concepts, procedures, and/or
principles. Figures 3 and 4 illustrate the
nature of each of the three kinds of
epitomes: conceptual, theoretical, and
procedural.

A Level-1 Elaboration

A level-1 elaboration is a part of the
instruction that provides some more
detailed or complex knowledge on an
aspect of the epitome. It should not
include all of the more detailed or
complex knowledge on that aspect.
Rather, a level-1 elaboration should
itself be an epitome of all of the more
detailed or complex knowledge on that
aspect, just as zooming in one level
provides a slightly more detailed wide-
angle view of one part of the whole pic-
ture. There is usually a level-1 elabora-
tion for each aspect of the epitome, but
an aspect is not the same thing as a
topic. It is possible that a level-1 elab-
oration may elaborate to some extent on
all of the topics in the epitome or
perhaps even on a relationship among
those topics.

The depth to which a level-1 elabora-
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Theoretical Epitome

1. The law (principle) of supply and demand.
a. The principle of what causes changes to occur in the quantity demanded
and the quantity supplied (price changes).
b. The principle of why prices change in a free market economy.
. The principle of why changes occur in supply schedules or demand schedules,
. The concepts of supply, supply schedule, and supply curve.
. The concepts of demand, demand schedule, and demand curve*
. The concept of changes in quantity supplied or demanded.
The concept of changes in supply schedules or demand schedules.
The concept of equilibrium price.

NG AW

Practically all principles of economics can be viewed as elaborations on the law
of supply and demand, including those that relate to monopoly, regulation, price
fixing, and planned economies.

Conceptual Epitome

1. Definition of economics

2. Definitions of subdivisions of economics:
Definition of macro economics

. Definition of micro economics
Definition of comparative economics

. Definition of international economics
Definition of labor economics
Definition of managerial economics.

mopangTy

Practically all concepts in economics can be viewed as elaborations on these
concepts (i.e., as further subdivisions—either parts or kinds—of these concepts).

Figure 3. The instructional contents for a theoretical epitome and for a concep-

tual epitome for an introductory course in economics.

1. There are four major stages in the multidimensional analysis and interpreta-

tion of creative literature:

a. Identifying elements of the dramatic framework —character and plot.

b. Combining the elements into composites appropriate for analysis of their
literal meaning—analysis of character in terms of plot.

c. Figuratively interpreting the elements—symbolism through character,
mood, tone.

d. Making a judgment of worth—personal relevance, universality.

(This procedure is simplified by introducing only two elements for the analyses
in a and b, three in ¢, and two in d. It is further simplified by introducing only
those procedures and concepts necessary for the analysis and interpretation of a
short poem. Complexity is added later by increasing the number of elements
used in each stage of analysis or interpretation and by introducing procedures
and concepts needed for analyzing and interpreting more complicated types of
creative literature,)

2. Concepts necessary for performing the procedure in 1.
. Character ~ ' '

Plot Sy

Symbolism ~

Mood ’

Tone

Universality

o o0 oW

Figure 4. The instructional content for a procedural epitome for an introductory
course in literature. (I appreciate the help of Faith Stein in the preparation of this
figure.)
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tion should elaborate on an aspect of the
epitome is somewhat variable (i.e., the
discrete levels on the zoom lens are
variable, not always constant and equal
in the amount of detail added). The
most important factor for deciding on
the depth of a given level-1 elaboration
is student learning load. It is important
that the student learning load be neither
too large nor too small, for either will
impede the instruction’s efficiency,
effectiveness (especially for retention),
and appeal. The number of topics that
represent the optimal student learning
load will vary with such factors as
student ability, the complexity of the
subject-matter topics, and student pre-
familiarity with the topics. The breadth
of a level-1 elaboration will usually be
fairly difficult to adjust. Hence optimiz-
ing the student learning load in a given
elaboration can often be done mainly by
varying the depth of that elaboration.
Figure 5 illustrates the nature of a
level-1 elaboration on the theoretical
epitome in Figure 3, and Figure 6 illu-
strates the nature of a level-1 elabora-

tion on the procedural epitome in Figure

4.

Other Elaborations

A level-2 elaboration is identical to a
level-1 elaboration except that it elab-
orates on an aspect of a level-1 elabora-
tion rather than on an aspect of the
epitome. In a similar manner, a level-3
elaboration provides more detail or
complexity on an aspect of a level-2
elaboration, and so on for elaborations
at deeper levels of detail/complexity. In
all cases, an elaboration at one level of
detail/complexity should be an epitome
for all the lower level elaborations that
elaborate on it.

According to this kind of organiza-
tion, elaborations that are on the same
level are very different from each other
with respect to the instructional content
they contain (i.e., their topics are very
different from each other); but elabora-
tions that are on different levels are very
similar to each other with respect to
their instructional content (i.e., their
topics are very similar), because each
level has the same content as the
previous levels, only at a level of greater
detail/complexity. This provides an
important systematic review mechan-
ism—more will be said about this
shortly.
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supply curve.

R

1. Principle of increasing marginal costs as an explanation for the shape of the

Principle of profit maximization for individual firms.

Procedure of marginal analysis to arrive at profit maximization.
Concepts of fixed and variable costs.

Concepts of total, average, and marginal costs.

Concepts of break-even point and shut-down point.

Figure 5. The instructional content for a level-1 elaboration on the theoretical
epitome in Figure 3. This level-1 elaboration elaborates on the supply aspect of
the law of supply and demand by presenting more complex principles that relate

to supply.

spective, and language.

Procedure for analyzing imagery.
Concept of prosody.
Procedure for analyzing prosody.

NS new

1. How to identify other elements of the dramatic framework—setting, per-

2. How to combine the elements into composites appropriate for analysis of
their literal meaning—(1) analysis of character, plot, and setting, (2) analysis
of perspective, character, and plot, and (3) analysis of language.

Concepts of setting, perspective, and language.

Concepts of types and patterns of imagery (in language).

Figure 6. The instructional content for a level-1 elaboration on the procedural
epitome in Figure 4. This level-1 elaboration elaborates just on stages a and b—
which must be elaborated at the same time because of their interrelatedness. It
elaborates on these two stages by adding elements that need to be identified (in
stage a of Figure 4) and analyzed in combination (in stage b of Figure 4). (I ap-
preciate the help of Faith Stein in the preparation of this figure.)

Expanded Epitome

After each elaboration, the instruc-
tion presents a summarizer and an ex-
panded epitome, equivalent to the
zoom-out-for-context-and-review activ-
ity in the zoom-lens analogy: The sum-
marizer is comprised of a concise gener-
ality for each topic presented in the
elaboration, The expanded epitome
does two things. (1) it synthesizes the
topics presented within the elaboration
(internal synthesis) and (2) it shows the
relationship of those topics (and rela-
tionships) to the rest of the topics (and
relationships) that have been taught (ex-
ternal synthesis). '

Summary of the Elaboration Model

In summary, the elaboration model is
as follows (see Figure 7). First, the
epitome is presented to the student.
Then a level-1 elaboration is presented
to provide more detail on an aspect of

the orientation content in the epitome
(that aspect which is most important or

~ contributes most to an understanding of

the whole orientation structure), Next a
summarizer and an expanded epitome
are presented. Another level-1 elabora-
tion and its summarizer and expanded
epitome are presented. This pattern of
level-1 elaboration followed by its sum-
marizer and expanded epitome con-
tinues until all aspects of the orientation
content that were presented in the
epitome have been elaborated one level.
Then a level-2 elaboration is presented
to provide more detail on an aspect of
the orientation content that was pre-
sented in one of the level-1 elaborations.
As always, this elaboration is followed
by a summarizer and an expanded
epitome. This pattern continues until
all of the aspects of the orientation
content presented in all of the level-1
elaborations have been elaborated one
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EPITOME

PRIMARY-LEVEL
ELABORATIONS

SECONDARY-LEVEL
ELABORATIONS

(1) EPITOME

v

{2) A PRIMARY-LEVEL
ELABORATION

(3) SUMMARIZER AND

Ra EXPANDED EPITOME ON

THAT ELABORATION

(2) ANOTHER PRIMARY-
LEVEL ELABORATION

(3) SUMMARIZER AND

> EXPANDED EPITOME ON

THAT ELABORATION

ETC.

'

(4) A SECONDARY-LEVEL
ELABORATION

(5) SUMMARIZER AND

[~ EXPANDED EPITOME ON

THAT ELABORATION

(4) ANOTHER SECONDARY-
LEVEL ELABORATION

(5) SUMMARIZER AND

e EXPANDED EPITOME ON

THAT ELABORATION

ETC.

!

—

LOWER-LEVEL
ELABORATIONS

(6) SO ON FOR TERTIARY AND FOURTH-

LEVEL ELABORATIONS, IFf NEEDED

v

(7) TERMINAL SUMMARIZER
AND TERMINAL EPITOME

Figure 7. A diagramatic representation of the elaboration model of instruc-

tion.

level {(unless the objectives of the course
or the nature of the subject matter
exempt a level-1 elaboration from being
further elaborated). Additional levels of
elaboration are provided in' the same
manner—an elaboration followed by a
summarizer and an expanded epit-
ome—until the level of detail/complex-
ity specified by the objectives is at-
tained in all aspects of the orientation
content of the course.

It should be noted that there are three
ways in which systematic review takes
place. First, each level of elaboration
covers content similar to that in the
previous level (only with some addi-
tional detail and related topics). Learn-
ing this more detailed version of the
same content stimulates or incorpor-
ates review of that earlier part of the
course content. Second, the summarizer
at the end of each elaboration reviews
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the content that was just presented in

that elaboration. It does this by provid- -

ing a concise generality for each topic.
And third, the expanded epitome at the
end of each elaboration constantly re-
views the major content that was
presented in earlier elaboratiéns.

Using the Elaboration Model

We have developed a fairly detailed
set of procedures for designing instruc-
tion according to the elaboration model
(Reigeluth, Merrill, 'Wilson & Spiller,
1978). A major part of those procedures
is analyzing the instructional content as
to four different types of subject-matter
structures. A subject-matter structure is
something which shows a single kind of
relationship that exists within a subject
matter. Figure 2(a) shows part of a sub-
ject-matter structure. The four different

types of subject-matter structures are:
conceptual, procedural, theoretical, and
learning structures. (Learning structures
show learning prerequisite relations
within the subject matter.) It is beyond
the scope of this paper to describe and
illustrate each of these four types of
structures. The interested reader is
referred to Reigeluth, Merrill, & Bun-
derson, 1978.

There are six major steps for design-
ing instruction according to the elabo-
ration model (see Figure 8). First, one
must select an orientation—either con-
ceptual, procedural, or theoretical—on
the basis of the goals or purpose of the
instruction. Second, one must develop
an orientation structure for that orien-
tation. It depicts the orientation content
(either concepts, procedures, or princi-
ples) in the most detailed/complex
version that the student needs to learn.
This is a form of content analysis or task
description, Then the orientation struc-
ture is analyzed in a systematic manner
to determine which aspect(s) of the
orientation content will be presented in
the epitome and which aspects will be
presented in each level of elaboration.
In this way the “skeleton” of the instruc-
tion is developed on the basis of epitom-
izing and elaborating on a single type of
content, ‘

The fourth major step is to embellish
the “skeleton” by adding the other two
types of content at the lowest appro-
priate levels of detail. This is usually
done by “nesting” the remaining sub-
ject-matter structures within different
parts of the skeleton. Learning pre-
requisites are one of the considerations
that enter in at this point.

Having allocated all of the instruc-
tional content to the different levels of
elaboration, it is now important to es-
tablish the scope and depth of each
individual elaboration that will com-
prise each level. The scope is usually
predetermined by the orientation topic
and its necessary supporting topics. The
depth is then determined on the basis of
achieving an optimal student learning
load, as described above.

Sixth and finally, some of the internal
structure of each elaboration within
each level can be planned. The sequence
of topics within an elaboration is
decided on the basis of contribution to
an understanding of the whole orienta-
tion structure (but of course within the
constraints of learning prerequisites),
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Step 1: Step 2: Step 3: Step 4: Step 5: Step 6:
Choose the type make that Analyze the Identify and make [, Identify the | Design the
of orientation "1 orientation orientation the supporting individual " | epitome and all
structure structure structure structures elaborations elaborations
Conceptual 2a. Conceptual Decide on the Identify all unat- Divide each level Design the
Procedural Develop all useful aspects of the tained contextual, of elaboration into epitome.
Theoretical parts and kinds orientation struc- procedural, and its individual o general synthe-
taxonomies, select ture that should explanatory goals, elaborations, ac- sizer
the most important comprise the and make the cor- cording to the part e constructs
one(s), and com- epitome and each responding sup- of the epitome, or e epitome
bine into a matrix level of elabora- porting structures. of an elaboration, (synthesizer)
(if possibie). tion. Then identify all that is being
unattained learning elaborated. Design each
2b. Procedural 3a. Conceptual prerequisites, and elaboration in the
Identify all useful Prune the orienta- make their corres- primary level
steps and alterna- tion structure to ponding learning e general
tive paths to be form the epitome. structures. synthesizer
learned, and Add back levels to o constructs
combine them into form each level s summarizer
aprocedural of elaboration. e expanded
structure. epitome etc.
3b. Procedural
2c¢. Theoretical Eliminate branches Design the
Identify all impor- and lump steps terminal epitome.
tant principles to together to form e orientation
be learned, and the epitome. Break structure
combine them into apart each general e important sup-
atheoretical step to form each porting
structure. level of elabora- structures
tion.

3c¢. Theoretical
Prune the orienta-
tion structure to
form the epitome.
Use rank-order of
importance and/or
a parallel concep-
tual structure to
identify principles
for each level of
elaboration.

Figure 8. The six-step design procedure for structuring the instruction in any course entailing cognitive subject matter.

and the locations of synthesizers and
summarizers are also determined.

This concludes the "macro” design
process, at which point the “micro”
design process begins—decisions as to
how to organize the instruction on a
single topic. We have spelled out these
procedures for designing instruction in
much greater detail elsewhere (Reigel-
uth, Merrill, Wilson, & Spiller, 1978).

The Need for Research

The model and procedures as de-
scribed above have undergone very
limited field-testing and virtually no re-
search. It may turn out that having a
complete expanded epitome after every
single elaboration is inefficient and un-
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necessary (especially after lower-level
elaborations). It may also turn out that
it is unnecessary for a student to study
all level-1 elaborations before proceed-
ing to a level-2 elaboration. This would
have important implications for learner-
controlled selection and sequencing of
topics—a student could now truly
follow his or her interests in approach-
ing a subject matter. This would be par-
ticularly valuable .in adult and con-
tinuing education'contexts.

It is also likely that a large, full-scale
field test of the design procedures will
reveal more effective and efficient ways
to design instruction according to the
model,

The elaboration model as developed
to date is a tentative move in a much-

needed direction. It does not yet have
the maturity and validation of the cur-
rently used approaches to instructional
design, but the need for alternatives
should be clear. And there is great
potential for the elaboration model to
meet that need.
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The Instructional Quality Profile:
A Curriculum Evaluation |
and Design Tool'

M. DAVID MERRILL, CHARLES M. REIGELUTH,
and GERALD W. FAUST

The Instructional Quality Profile provides a set of detailed procedures
for analyzing the quality of instruction in relation to different kinds of
objectives and test items. Instructional quality refers to the degree to
which instruction is effective, efficient, and appealing—that is, the degree
to which it works in cost-effectively promoting student performance on a
posttest and student affect toward learning. Educators have developed
detailed procedures for making reliable tests and for writing well-stated
objectives. However, very little attention has been devoted to detailed
procedures for analyzing instruction. The Instructional Quality Profile is
an analytic tool for diagnosing specific weaknesses and correcting those
weaknesses in existing instruction and for providing prescriptions for
avoiding such weaknesses in the design of new instruction.

! Previous v:c:n.»:ozm on Eo?mc.cn:o:u_ Quality Profile referred to it as the Instruc-
tional Strategy Diagnostic Profile (Merill, Richards, Schmidt, & Wood, 1977) and the

- Instructional Quality Inventory (Ellis & Waulfeck, 1978). The authors gratefully acknowledge
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6. The Instructional Quality Profile . 167
WHERE DOES IT FIT? ASPECTS OF THE
QUALITY OF
: ) ) INSTRUCTION
Clearly, there are many different aspects of instruction that influence its
quality. We believe it is helpful to classify those aspects as to three kinds:
(a) ways for organizing the instruction, such as the choice of words,
diagrams, format, and student responses; (b) ways for delivering the :
¢ : o . WAYS OF WAYS OF WAYS OF
instruction to the student and for receiving responses from the student, ORGANIZING DELIVERING MANAGING
. X v INSTRUCTION INSTRUCTION INSTRUCTION
such as textbooks. class lectures, homework assignments, television, and
discussion groups; and (c) ways for managing the-interaction between the
student and the instruction, such as scheduling, motivation, record keep-
ing, and strategy selection. (See Reigeluth and Merrill [1978a] for a more
detailed description of these three aspects of the quality of instruction.) ON ASINGLE AR ONE

Within this scheme. the Instructional Quality Profile analyzes only
Class 1: ways for organizing the instruction. But it is also helpful to divide
this class into two categories: () ways for organizing the instruction on a
single concept, principle, or procedure, such as the use of examples, and
mnemonics: and (b) ways for organizing aspects of instruction that relate
to more than one concept, principle, or procedure, such as the use of
overviews, advance organizers, and various kinds of sequencing
(Reigeluth & Merrill, 1978b). The profile analyzes only Category 1: ways
for organizing the instruction on a single concept, principle, or procedure
(see Figure 6.2). However, work is currently in progress to expand the

scope of the profile to the second category (Reigeluth, Merrill, & Bunder--

son, 1978; Reigeluth, Merrill, Wilson, & Spiller, in press) and the profile
will eventually be expanded to include the other two classes: the aspects
of the quality of instruction that relate to delivery and management.

WHAT DOES IT DO?

The Instructional Quality Profile is a tool for analyzing the quality of
instruction in the six areas shown in Figure 6.1: (a) purpose-objective

CONCEPT, ETC.

The Instructions) Quality Profiie is prosontly hero only.

Figure 6.2 The six areas of instructional quality analyzéd by the Instructional Quality
Profile.

- consistency; (b) objective adequacy; (c) objective—test consistency; (d)

test adequacy; (e¢) test—presentation consistency; and (f) presentation
adequacy. The following is a general introduction to what the profile does
msmmoro::ommmmxm_dmm. :

Purpose~-Objective Consistency

The educational literature contains a considerable amount of material
about the importance of instructional objectives and about how to write
them (Logan, 1978). Though knowing how to write correctly stated objec-
tives is important, there has been relatively little guidance in how to

‘decide whether the objectives that have been written are the objectives

that should be taught. There have been no adequate guidelines for justify-
ing the substance of one’s objectives. As a consequence, many of the
objectives that have been written are either unnecessary or trivial. They

PURPOSE ECTIVES " TEST PRESENTATIONS | S X L

OF THE orTie | ot o OFTHE often stress memory-level behavior when rule using or problem solving is

INSTRUCTI INSTRUCTION i U . . . .
STRUCTION s o more appropriate. Though some memory-level objectives are certainly

oy o 9

N\

1. Consistent?

/ \ A / \ ﬁ ~ justified, many more are-not. Merely stating objectives correctly cannot
, compensate for inappropriate substance.
3. Consistent?. 4. A 5. Consisten?? 6. A :

fequate? The first set of profile prescriptions addresses the question, Is the
objective justified? In other words, is the substance of the objective
consistent with the purpose of the course?

Figure 6.1 The context of the Instructional Quality Profile with respect to the major
aspects of instructional quality.
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Objective Adequacy

Knowing that the substance of an og.on:é is consistent with the
purpose of the course is very important, but it is not enough. In order to
be an effective guide for writing both test items and instructional presenta-
tions, an objective must be stated adequately, The aa:om:o:& literature
contains many prescriptions for writing objectives in a useful form.
Perhaps the classic is Robert Mager's book (1962). Although the profile
does not make any new contributions to objective adequacy, it em-
phasizes the importance of this area of instructional quality.

The second set of profile prescriptions addresses the question, Is the
objective adequate? In other words, does the objective contain the char-
acteristics that make it useful for guiding the design of test items and
instructional presentations? (Sce Figure 6.1.)

Objective-Test Consistency

Much of educational psychology over the past 30 years has been di-
rected toward testing. But most of this effort has been devoted to pre-
scriptions for the construction of reliable tests and for the construction
and use of good items of various kinds (e.g., multiple- choice and true-
false). Although reliability and other aspects of test adequacy are impor-
tant. validity is critical. If the test items measure the wrong thing, then the

careful construction of the test items is of little value.
In spite of the extensive work on tests, relatively little effort has been

devoted to correlating tests with objectives. Often the two activities are -

viewed separately and are not related. Consequently, most tests end up
measuring memory, even though it might be more appropriate to measure
the ability to use knowledge to solve problems. Some testing of memory is
necessary and desirable, but too often we test memory and make infer-
ences about ability to use the information remembered.

The third set of profile prescriptions addresses the question, Are the
test items consistent with the justified objectives? In other words, are we
measuring the real goals of our instruction?

Test Adequacy

Knowing that the substance of a test item is consistent with a justified
objective is critical, but it is not enough. A test item must also be reliable,
well-formatted, and in other ways adequately constructed. In the educa-
tional literature there are excellent prescriptions available for construct-

_ing reliable tests. There are also many m:.aa::av for constructing a wide
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variety of test formats, such as multiple-choice, matching, true—false,
short-answer, and essay (Courseware, Inc., 1977). The profile emphasizes
the importance of these aspects of test adequacy andincludes them, but it
dees not contribute anything new to them. What the profile does contrib-
ute is the identification of other aspects of test adequacy that have been
largely overlooked.

The fourth set of profile prescriptions addresses the question, Are the
test items adequate? In other words, do the test items have the character-
istics necessary to ensure that they will adequately test the.objectives

‘with which they are consistent?

Test-Presentation Consistency

Of the three components of instruction shown in Figure 6.1 (objectives,
tests, and presentations), ohjectives and tests have received considerable
atlention, as previously described; but the prescription of appropriate
instructional presentations has received much less attention in the educi-
tional literature. Most instructional presentations are based on tradition,
intuition, or the modeling of others. Most of the texts in a given field are
modeled after a given best seller. Most professors teach as they have seen
others teach. There is almost no information available for judging the
appropriateness of an instructional presentation for teaching what is re-
quired by an objective and its test item(s). As a consequence, many
instructional presentations are inappropriate. Often the information
needed to pass the test is not available anywhere in the presentation—
either in the text or in the teacher's elaboration of the text.

The fifth set of profile prescriptions addresses the question, Are the
instructional presentations consistent with their corresponding test items?

- In other words, do the instructional presentations provide the kind of

information necessary for the m:am_: to learn how to perform as required
by the test?

Presentation Adequacy -

Even when the necessary. information is present, it is often hidden in
the elaboration or nice-to-know material; it is often inadequately illus--
trated with examples; and it is frequently unclear to the student. The
necessary information may be present, but the student is unable to find it
or to understand it if he does find it.

The sixth set of profile prescriptions addresses the question. Is the
presentation adequate for effective and efficient learning to occur? In
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other words, has the student been provided with a complete, concise,
easily studied. adequately illustrated, and sufficiently elaborated presen-
tation to enable him or her to acquire the desircd performance efficiently?

HOW DOES IT WORK?

A distinction between descriptive and prescriptive principles
(Reigeluth, Bunderson, & Merrill, 1978; Simon, 1969) is germane to an
understanding of the profile. An experimental psychologist might attempt
to describe predictive relationships, which are somewhat value-free. That
is. under a given set of conditions a given event can be predicted to occur
within some range of probability. It does not matter whether someonc
wants such an event 1o occur, or whether it is good for such an event to
occurs it oceurs. ,

An instructional psychologist, on the other hand, might atiempt to state
prescriptive relationships, which-are bascd on valucs. Such prescriptions
often take this form: “*If you want such an event to occur, then do thus
and $0.”" In stating prescriptive principles it is important that the desired
outcomes be clearly identified. Such specified outcomes enable one to
consider the desirability or relative importance of the prescriptions with
respect to one’s own values and to decide if a given set of prescriptive
principles is appropriate in a given situation. .

The common goals of an instructional strategy are maximum effective-
ness (i.e., the fewest errors and least time to perform), maximum ef-
ficiency (i.e., the least time to learn), maximum retention (i.e., continued
low error rate and low performance time over time), maximum transfer
(i.e., maximum effectiveness in new contexts), and maximum appeal (i.e.,
students perceive they are learning and seek additional opportunity to
interact with the task or similar tasks).

Profile prescriptions are usually stated using the term should. This
should implies that if the prescription is followed, one or more of the
desired goals will be promoted. Instructional situations exist in which one
or more of these common goals may be inappropriate, destructive of
another goal, or impractical. The profile also provides prescriptions for
these situations in which only some subset of the common goals is de-
sired. . ’

The following six sections describe how the profile works in each of the
six areas of instructional quality shown in Figure 6.1. With the exception
of the section on objective adequacy, all sections have three parts: (a) a
" description of concepts essential to the analysis of quality in that area; (b)
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a description of instructional principles that provide the basis for the
analysis of quality; and (c) an outline of the procedures for performing
cach analysis, . .

Purpose—~Objective Oo:mmmasn%

The first set of profile diagnoses is concerned with determining whether
or not each objective is one which we really want to teach. This justifica-
tion of the objectives requires four steps (see Figure 6.3). First, analyze
the purpose of the lesson to be taught and classify it on the basis of
important characteristics. Second, analyze the objectives and classify
them on the basis of the same characteristics. Third, compare the.
classification of each objective with the classification of the purpose. If
they are notl the same, the objective should be revised to be consistent
with the purpose. Finally, make sure that no important objectives have
been lelt out.

Coincepts

The most crucial requirement for estimating the quality of instruction in
this arca is the nature of the characteristic(s) for classifying the purpose
and objectives. After much consideration and experimentation, it was
concluded that just one characteristic was of great importance: the level
of behavior expected of the student, which is referred to as task level. To
be justified, an objective must be at an appropriate task level for the
purpose of the lesson.

PURPOSE

OBJECTIVES TEST
OF THE OETHE ST e PRESENTATIONS
TRUCTION INSTRUCTION INSTRUCTION INSTRUCTION

..

A Classity the
purpose of the
lesson,

LN

leq 4. Ad

N\

o ?

8. Classify the
objectives of the
tesson,

C. Compare the
classitications and

.. make sure they are
the same.

D. Make sure the
objectives are’
complete.
Em.:.n 6.3 A summary of the aspects of instructional quality analyzed by the Instructional
Quality Profile. . : .
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The profile identifies three major task levels: Remember an instance,
remember a generality, and use a generality. A generality is an abstract or
general statement that can be applied in a variety of specific situations,
such as the definition of a concept or the statement of a procedure. An
instance is a specific object, event, or symbol, such as an example of a
_concept or an application of a procedure. For every generality there are
two or more instances associated with that generality. (See Merrill and
Tennyson [1977] for a more detailed definition of generality and instance.)

Principles

The task level of the purpose of a lesson is based on two things: (@) the
orientation of the lesson and (b) the degree of transfer required when the
content-behaviors learned are used in a real-world setting. Transfer is the
ability to use information in a new situation,

With respect to the orientation of the lesson, some lessons are
application-oriented, which means that a major intention of the instruc-
tion is for the students to learn to use the content of the lesson in some

way after completion of the lesson. Other lessons are non-application-

oriented, which means that the intention of the lesson is just for the
students to know the content (such as that the Declaration of Indepen-
dence was signed in 1776), without any specific use for the content in
mind.

With respect to the degree of transfer required after the lesson, some
application purposes require no transfer, such as learning to use a proce-
dure with specific, invariant inputs and conditions. Other purposes do
require transfer, such as learning to use that procedure with a wide variety
‘of different inputs and conditions. This is a greatly oversimplified notion
of transfer, because there are qualitative differences (i.e., different types
of transfer) as well as quantitative differences (i.e., different degrees of
transfer). The profile itself deals more adequately with the true nature of
transfer (see Merrill, Richards, Schmidt, & Wood, 1977), but this sim-
plification allows a basic understanding without being overly technical.

To be consistent, the objectives of a lesson should reflect both the
lesson's orientation and its transfer requirements.

Procedures

~ The profile uses the following procedure to analyze the consistency
_between the purpose of a course and its objectives. . :

Step 1. Determine the orientation and transfer requirements of the
course on the basis of its purpose. Use this information and the
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flow diagram in Figure 6.4 to determine the appropriate task
level for the major objectives of the course.

Step 2. Determine the task level of cach objective by inspection.

Step 3. Compare the actual task level of each objective with its appro-
priate task level. o

Step 4. Make sure that the objectives are complete—that is, that no
important objectives have been left out. .

Objective Adequacy

Once we have determined that the objectives for a lesson are consistent
with the purpose of the lesson, the second set of profile diagoses is
intended to determine whether or not each objective is adequate (see
Figure 6.5). Because of the extensive treatment of this area of the quality
of instruction in the educational literature, the profile has not attempted to
contribute anything new. Nor will we discuss this area in terms of con-
cepts, principles, and procedures.

Mager (1962) identified three important criteria of objective adequacy
that must be clearly specificd: (a) the desired student behavior; (b) the
conditions under which the behavior is to be performed; and (c) the
standards for the acceptable performance of the behavior. Gagné and
Briggs (1974) extend these criteria to include (d) the object of the be-
havior; (e) the tools and constraints, and (f) the capability to be learned
(which overlaps with standards). However, these last three criteria are
usually parts of the first three. For an excellent summary of criteria for -
objective adequacy, see Davies (1976).

OBJECTIVES SHOULD BE
AT THE USE-A.
GENERALITY LEVEL.

APPLICATION TRANSFER
ORIENTATION? ] " mmoc_rmm0~

OBJECTIVES SHOULD BE

AT THE REMEMBER-A-
GENERALITY AND/OR
AT THE REMEMDER-AN-
INSTANCE LEVEL,

OBJECTIVES SHOULD BE
AT THE REMEMBER-AN-
INSTANCE LEVEL.

Figure 6.4 The procedurc for determining the appropriate task level for the objectives c».. a

Course,
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PURPOSE OBJECTIVES TEST | PRESENTATIONS
OF THE OF THE OF THE OF THE
INSTRUCTION INSTRUCTION INSTRUCTION _zm..ﬂmcn._._oz

VAN

NN

A. Make sure the
foHowing are
Iy specified:

A, Classity the

constranits
fevels to o & capaluisty

they ate d

. D Make sure the

Figure 6.5 A summary of the aspects-ol instructional quality analyzed by the [nstructional
Quality Profile.

Objective-Test Consistency

Having determined that the objectives for a lesson are justified and
adequate. the third set of profile diagnoses is intended to determine
whether or not the test items are consistent with those objectives (see
Figure 6.6). This analysis requires four steps. First, classify the objectives
on the basis of important characteristics. Second, classify each test item
on the basis of those same characteristics. Third, match each test item
with the objective it tests (if any), compare their classifications, and (if
necessary) revise the test item to be consistent with the objective. Finally,
make sure all the objectives are tested. ,

Concepts

As with the justification of objectives (above), the most important
requirement for estimating the quality of instruction in this area is the
nature of the characteristics used for classifying the objectives and the
test itens. After much careful deliberation and experimentation, it was
concluded that two characteristics were of great importance for assessing
objective—test consistency: the level of behavior expected of the student
(which is referred to as task level) and the type of content with which the
student is expected to exhibit that behavior.

As indicated above, the profile identifies three major task levels: re-
member an instance, remember a generality, and use a generality. (**Find
a generality’’ may also be included, but such problem-solving-type objec-
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PURPOSE OBJECTIVES TEST PRE

OF THE OF THE OF THE OFf ._M_mm_._ﬁ._._OZm

INSTRUCTION : INSTRUCTION INSTRUCTION INSTRUCTION
1. Consi ? 2. Ad ? 3. Consi ? 4. Ad ? 5, Consi ? m....q ?

A. Ciassify the
purpose as to task
tevel on the basis of

A.Make sure the

A, Classily the
are ojf

8. Classify cach
1nst item,

wransler requite-
monts of the lesson, e standards

These should
il

C. Compare task
ure that o capatubly
s, . D. Make sure oll

. olyrctives are tesied,

Figure 6.6 A summary of the aspects of instructional quality analyzed by the Instructional
Quality Profile.

tives are not yet adequately considered by the profile.) The profile also
identifies four major content types: facts, concepts, procedures, and
principles. A fact is a one-to-one association between objects, events,
and/or symbols. A concept is a class of objects, events, or symbols that
share critical attributes and have discriminably different individual mem-
bers. A procedure is a series of steps required to produce an instance of an
outcome class. Each step may involve (a) the temporal or spatial ordering
of specific objects, events, or symbols, or (b) a branching decision based
either on a fact or on the classification of an instance of a concept. A
principle is a change relationship (between concepts) that explains why an-
instance of a particular concept is changed as a result of a particular
change in an instance of another concept. .

A fact cannot be represented by a generality, since there is not a class
of objects, events; or symbols involved, but only a single specific ob-
ject, event, or symbol. Hence, the task level for a fact is always the
remember-an-instance level (see Figure 6.7).. A

A concept can be represented by (a) a generality (i.e., a statement
identifying those critical attributes which determine class membership
and the way in which those attributes are combined), or (b) an instance
(i.e., the individual objects, events, or symbols comprising the class or
their mediated representations). Therefore, a student can be asked to
respond to a concept at any of the three basic task levels previously defined
(see Figure 6.7). .

A procedure is often characterized as how to do something (as con-
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Use a
Generality

Remember a
Generality

TASK LEVEL

Remember an
Instance

Fact Concept Procedure Principle

. CONTENT TYPE
Figure 6.7 The profile’s task—content classification table for analyzing objective—test

consistency.

trasted with why it works, which characterizes a principle). A procedure
can be represented by a generality (i.e., by a listing of the steps involved),
or it can be represented by an instance (i.e., by an actual demonstration of
the steps using particular objects, symbols, or events). Therefore, a
student can be asked to respond to a procedure at any of the three task
levels previously defined (see Figure 6.7).

A principle is often characterized as why something happens (as con-
trasted with how to do something, which is a procedure). Why a given
procedure works can usually be explained by a single principle or.set of
related principles (a theory or model). However, a given principle. or
theory (model) can often give rise to a number of different procedures,
each of which will produce the same outcome. A principle can be repre-
sented by a generality (i.e., by a statement of the relationships involved),
or it can be represented by an instance (i.e., by its application to specific
instances from each of the sets of concepts involved). Therefore, a student
can also be asked to respond to a principle at any of the three task levels
(see Figure 6.7). : .

The application of the task levels to the content types as ammo_._cwm
above results in the 10 classifications for comparing objective—test consis-
tency shown in Figure 6.7. Every test item and every objective can be
classified as one of these 10 classifications. ;

Principles

Adequate student evaluation depends on testing what we intend .6
teach. Hence determining and rating objective—test consistency is a criti-
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cal part of good instructional evaluation. An objective and a test item are
consistent if they both have the same type of content (fact, concept,
procedure, principle) and the same task level (remember an instance,
remember a generality, use a generality). Obviously, not only must the
content be of the same type, but the subject matter topic stated in the
objective and required by the test item must also be the same.

Procedures

The profile uses the following procedure to analyze the consistency
between objectives and their respective test items.

Step 1. Classify the objectives with respect to the task—content table
(shown in Figure 6.7).

Step 2. Find the test item(s) that correspond to the objective, and
classify those test item(s) with respect to the task—content
table. , , .

Step 3. Compare the classifications for the objective and its corre-
sponding test item(s). Are they the same? I not, revise the test
item(s) to be consistent with the objective.

Step 4. Make sure that all the objectives of the lesson are tested. This
may require the generation of additional test items.

‘Test Adequacy

Once we have determined that the test items for a lesson are consistent
with the justified objectives, the fourth set of profile diagnoses is intended
to detemine whether or not the test items are adequate. There are two
important aspects of test adequacy that have received considerable atten-
tion: (a) the reliability of test items and (b) the technical correctness of the
format of each test item. The profile calls for the analysis of these aspects
of test adequacy (see Figure 6.8). But, because of their extensive treat-
ment in literature, the profile does not attempt to contribute anything new
to them. ‘

There are some other aspects of test adequacy that have been largely
overlooked or have received considerably less attention. These aspects
are of two types: (@) those that apply to the adequacy of single test items,
such as some characteristics of the information provided and of the
behavior required, and (b) those that relate to sets of test items, such as
item sampling, item sequencing, and criterion-level determination. These
aspects of test adequacy will now be outlined.

Concepts

Response-level Option. A test item at the remember-an-instance task
level or the remember-a-generality task level can require the student
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facilitated by the wording of an earlier question or (assuming the student

OBJECTIVES TEST ’ PRESENTATIONS ) . ]
pritiar ey OF THE OF THE OF THE can go back and change an answer) by the wording of a later question.
INSTRUCTION INSTRUCTION INSTRUCTION INSTRUCTION . ) : . R . : -

: Sampling. Many objectives have a variety of different representations
. or instances that can be used for testing them, whereas other objectives
g
. b ol 6. Adsquis? do not. One important question is the number of test items that should be
. 5 . Adi > 3. Consi . Adeq ? X . q ) . . .
e P2 : : used to test a given type of objective. And whenever more than one test
&. iy the A Mabasurothe A Claitytho A, Make urd the item should be used, in what ways should the different representations of
Seerly socified:  to the task-content  items i good. an instance, or the different instances of a generality, vary from each
® Lehavior table, . . . . .
. B. Make sure the other with respect to divergence on variable attributes and with respect to
® standards B. Classify each test  format of cach test . . s . A . mv
item accordingto  item.is technically item difficulty? Divergence on variable attributes refers to the differences
B. Class:ly the ﬂ’ns shoutd the task-content correct, ; - 7 .
oviectwes asto tatk incuder tadle. C. Make sure other between instances of the same generality (Merrill & Tennyson, 1977).
C Comprotax i Goniemion ot N eVt Sequencing. Test items can be sequenced randomly throughout the test,
f o Wi h i i . .
v riri il Hﬂm,.,_w_._mny._x or they can be arranged in such nonrandom sequences as grouping by
sure it is ¢! . . . . . »
D. Make sure the same. objective or arrangement in the same order as in the instructional presen-
Mw_ﬁw__ﬂmnm e D. Make sure all ﬁszﬂ—. !

objectives are

Figure 6.8 A summary of the aspects of instructional quality analyzed by the Instructional
Quality Profile.

either to recognize or to recall the instance or the generality. And a test
item at the use-a-generality task level can require the student either to
identify or to produce the correct answer. .
Input—Output Form. Every test item provides the student with some
information: a generality name, a generality, or an instance. This is called

the student's input because it is the information that the student uses.

Every test item also asks the student for some information: a generality
name, a generality, an instance (or part of an instance, such as a solution),
or an explanation of an instance (e.g., telling why or why not it is an
example of a concept). This is called the output because it is the informa-
tion the student. produces. . :
Response-time Criterion. On every test, students are allowed a certain
amount of time to respond to the items. Response time may or may not be
a criterion of acceptable performance specified by the objectives.
Feedback and Prompts. Sometimes feedback as to the correctness of a
test response is provided before the test is over. And sometimes prompts
are provided within the test itself. There are two basic kinds of prompts:
internal prompts, such as attribute isolation?® in the instance given as the
input, and extraneous prompts, such as the answer to one question being

2 Apribute isolation is the use of attention-focusing devices such as color, exploded
drawings, arrows, or bold-faced type that enable the student to distinguish more easily the
important characteristics of an instance. S )

Criterion-level Determination. Every test should have a criterion level
that indicates the minimum acceptable student performance with respect
to an acceptable percentage of student errors.

Principles

Response-level Option. Unless justified, all test items should use the
recall option for the remember levels and the produce option for the use
levels, rather than the recognize and identify options, respectively.

Input-Output Form. The profile proposes that there is an optimal input
form and an optimal output form for each task-content classification.
Unless justified, all test items should have the input and output forms
indicated in Figure 6.9. ,

Response-time - Criterion. If response time is a criterion of acceptable
performance specified by the objectives, then unless justified each test
item should test for that criterion. If response time is not specified by the-
objective, then unless justified the following guidelines should be fol-
lowed. The response-time criterion should be no delay if the student is to
remember an instance or a generality verbatim; it should be short delay if
the student is to remember an instance or a generality in a paraphrased
form; and it should be untimed if the student is to use the generality.

Feedback and Prompts. Unless justified by the real-world task for which
the student is being trained, feedback should be avoided before the
student has finished the whole test, because it could influence perfor-
mance either positively or negatively by such means as teaching some-
thing the student did not know or increasing anxiety. Both internal and
extraneous prompts should also be avoided, unless justified by the real-
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FACT CONCEPT PROCEDURE PRINCIPLE
/ Instance and Instance and Type . Instance
Use INPUT Superordinate Name of Solution
a Name and Explanation
Generality. | OUTPUT Name and Attribute Solution and or Name, Prediction
N/// . Isolation Algorithm and Explanation
Remember | INPUT // Name Name Name
a .
Generality | OUTPUT // Generality Gonerality Generality
N
Remember | INPUT A Instance Instance Instance
an
Instance QUTPUT B8 Name Solution Explanation

Figure 6.9 The profile’s input—output table showing what kind of information should be
used as the input and required as the output for cach of the 10 task-content classifications.
Two boxes are shaded because there are no task—content classifications for those two boxcs
(i.e.. there is no generality for a fact).

world task. because they can allow an insufficiently knowledgeable stu-
dent to given an ‘*acceptable’ performance on the test. .
Sampling. The number of test items for an objective should be just one
if the objective requires the student to remember ad instance or a general-
ity verbatim. For remembering an instance or a generality in a para-
phrased form, a variety of representations is necessary, just as for using a
generality a variety of instances is necessary. The minimum acceptable
sample size for testing these kinds of objectives is estimated on the basis
of such factors as the size of the entire population of items, the
homogeneity of the population, and the frequency with which the student
is likely to encounter different types of items from the population in

postinstructional situations. Whenever there is more than one test item

for a given objective, those items should be divergent with respect to the
variable attributes on which the student is likely to encounter variations in
postinstructional situations. Those items should also represent a range of
difficulty appropriate for the types of ““items”" the student is likely to
encounter after the instruction.
Sequencing. All test items should be randomly sequenced throughout the
“test. In addition to testing each objective at different places within a test,
it_is also preferable to test it at different points in time.
Criterion-level Determination. Unless justified, all tests should entail
separate grading and scoring on each objective. The minimum acceptable
percentage of student errors is usually specified by the objective. How-

ever, if it is not specified (which may particularly be the case for “‘ena-
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bling” objectives), then the following criteria are recommended: no errors
for remembering an instance or a generality, and a split criterion for using
a generality, A split criterion is something like the following: 100% of all
‘‘easy”’ problems correct, 80% of all **‘medium™ problems correct, and
40% of all ““‘hard”’ problems correct.

Procedures

"The profile requires three separate procedures for analyzing the ade-
quacy of a. test. The order of their performance is not important.

. 1. Empirically determine the reliability of each test item, and improve
it as necessary. :

2." By inspection, analyze the technical correctness of the format of
each test item, and improve it as necessary.

3. By inspection, ensure that each test item has the optimal response-
level option (recall or produce), has the optimal input—output form (see
Figure 6.9), has the appropriate response-time criterion, and has no
prompts or premature feedback; and also ensure that the test as a whole
samples the appropriate number; divergence, and difficulty of items for
each objective, sequences the items randomly, and has the appropriate
criterion for each objective.

Test-Presentation Consistency

Having determined that the test for a lesson is consistent with the
justified objectives and is adequate with respect to reliability, item format,
and other aspects of quality, the fifth set of profile diagnoses is intended to
determine whether or not an instructional presentation is consistent with
its test item(s)—that is, to determine whether or not the presentation
contains the information necessary for the student to learn how to per-
form as required by the test (see Figure 6.10).

This analysis requires three steps. First, determine the task level of the
test item(s) on an objective. Second, detérmine what the presentation
needs to contain in order to be able to teach at that task level. And finally,
analyze the presentation to see whether or not it contains those compo-
nents and only those components. If it does, the presentation is consistent
«SG ﬁm corresponding test item(s). If not, the presentation should be
revised. : -

 Concepts

- One of the factors that has prevented much progress in the analysis of -
instruction has been the lack of an adequate description of a presentation.
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PURPOSE OBJECTIVES TEST
OF THE OF THE OF THE OF THE
INSTRUCTION INSTRUCTION INSTRUCTION INSTRUCTION

PRESENTATIONS

1. Consistent? 2, Ad te? 3. Consi 7 4, Ad ? 5, Consi ? 6. Adequate?
A, Crassity the A. Make sure the A, Classify the A. Make sure the A, Determine the
purpose as.10 task 1 ving are clearly objecti cording iability of the . task level of the test
love!l on the basisof  specitied: to the task-content  items 1§ good. itemi{s) on an
the orientation-and sbehavior table. objective.
transfer require- sconditions B. Make sure the
ments of the lesson. s standards B. Classy cach test  format of each test 8, Determine what

ilem according to item 18 tochnicatly  a presentation needs
8. Classity the These should the task-content cotrect. to teach at that task -
objectives as 1o task include: table. level. -
level by inspection. sobject €. Make sure othet

stools and - C. Compare the aspects of the test  C. Make sure that

€. Compare task constraints classitication of are adequate: those and only those
levels ta insure that ecapability each test item with P fevel, ponents are

its objective, and input-output form,  present in the

they are the same.

make sute it is the e ume presentation,

D. Make sure the same, n, ferdback
ohjectives are mpts, .
compicte. 0. Make sure all sampling; sequencing
objectives are tasted,  sequen g, and
riterion level,

- Figure 6.10 A summary of the aspects of instructional quality analyzed by the Instruc-
tional Quality Profile.

Concepts like discussion, lecture, etc., are far too ambiguous and have
little correlation with student performance. A major contribution of the
profile to the analysis of instructional quality is the notion that a presenta-
tion can be described as a series of displays (Merrill & Wood, 1974). A
display is different from a frame in thata frame includes only that which is
presented simultaneously via the delivery system in use (e.g., for printed
materials a frame is synonymous with a page). A single frame may consist
of one or more displays, or a single display may require more than one
frame. For continuous-type delivery systems—such as lectures, audio
tapes, video tapes, or motion pictures—the definition of a frame is some-
what more problematical, but the pre sentation can still be segmented into a
sequence of instructional displays. ‘

The kinds of displays of most importance to the profile's analysis of
test-presentation consistency are those called .primary presentation
forms (Merrill & Boutwell, 1973; Merrill & Wood, 1974). Cognitive sub-
ject matter—such as concepts, procedures, and principles—can be pre-
sented as generalities or as instances (see above under objective—-test
consistency). Generalities and instances can be presented to the student
in two ways: (a) The student can be told or shown, and (b) the student can
be questioned or asked to demonstrate. The combination of these factors
creates the four primary presentation forms: generality, instance, gener-
ality practice, and instance practice (see Figure 6.11). In order to analyze
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TELL QUESTION
GENERALITY|  "“Generality” “Generality
Practice”
INSTANCE “Instance"” “Instance
Practice”’

Figure 6.11 The four primary presentation forms.

the oon..mmm.a:@ between test items and instructional presentations, the
nwomﬂ :.a_nmam which primary presentation forms a presentation o:m.E to
8:8..: in order to be able to teach the content at the desired task level

. A given Emmo.am:o:. regardless of delivery system, can be mnman:”mm
intoa series of displays, which consist of primary presentation forms (i.e
generality, instance, generality practice, and/or instance practice) hmqmm..
m.nQ presentation forms (i.e., elaborated or **helped'* primary ?”mmns.ﬂw-
tion forms), process displays (which indicate to the student how he should
process the information, such as ‘‘Repeat this in your mind""), and proce-
dure displays (which indicate to the student how to Bminimmm the deliv-
ery system, such as, **Turn to page 47"). Other types of displays can also
be momswa but are not pertinent to the profile.

.,;o differences among presentation strategies result largely from the
different combinations of primary presentation forms used, the different
m.oooﬂ.amé presentation forms used, and the variations in the characteris-
cg (i.e., strategy components) of each primary and secondary presenta-
coa form. A:m first (i.e., the different combinations of vaBmQ presenta-
tion forms) is important for analyzing test-presentation consistency, and
Em._mma« H.éo (i.e., the different secondary presentation forms m:m the
variations in the characteristics of each presentation form) are important
for analyzing presentation adequacy—the sixth set of profile diagnoses
(see the discussion to follow).
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Principles

Quality instruction depends on teaching what we intend to .s,ﬁ. ,?m
profile hypothesizes that task level is very important for deciding which
primary presentation forms should be presented to the student. For mmor
task level there is an appropriate combination of primary presentation
forms that should be used in the presentation. These combinations are as

follows (see Figure 6.12).

1. For objectives and test items classified at the remember-an-instance
task level, instance and instance practice are the primary presenta-
tion forms needed. : .

2. For objectives and test items classified at the BBmEca_..m-mm:mB__Q

level, the generality and generality practice are often the n:::.:v\

presentation forms needed. However, it is usually helpful to provide

a reference example if the generality is to be remembered in a

paraphrased form, as opposed to being remembered verbatim.

3. For objectives and test items classified at the use-a-generality level,
the generality, some instances, and some instance practice are the
primary presentation forms needed.

PRIMARY PRESENTATION FORM

Instance Generality
Generality Instance Practice Practice

Sora | \\\\\\\\\\\\\
e \\\\\\\\ ) \w\\\\\\x

presentation consistency table, showing which primary
instructional presentation in order for it to be
d boxes shiow which primary presentation forms
ation for each task level. (*) 1t is usually
lity is to be remembered ina paraphrased

Remember a
Generality

TEST ITEM
TASK LEVEL

Figure 6.12 The profile’s test-
presentation forms should comprise an
consistent with its test item(s). The shade
“should not be included in the instructional present
helpful to provide a reference example if the genera
form, as opposed to being remembered verbatim,
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It should be noted that instance and instance practice at the remember
Jevel are of a different nature from instance and instance practice at the
use level. At the use level previously unencountered instances should
always be used, whereas at the remember level the same instance is
always used (sometimes with different representations). The nature of the
cognitive processing required is also different at the remember and use
levels.

Procedures

The profile uses the following procedure to analyze the consistency
between a test item and the presentation intended to prepare the students
for it.

Step 1. The test item(s) on an objective are classified as to task level
(i.e., remember-an-instance, remember-a-generality, or use-a-generality).
This has already been done in the procedure for analyzing objective—test
consistency.

Step 2. The test-presentation consistency table (Figure 6.12) is used to
determine which primary presentation forms should comprise the instruc-
tional presentation intended to-prepare the students for the test item(s).

Step 3. The relevant presentation is analyzed to determine whether or
not the appropriate primary presentation forms, -and only those primary
presentation forms, are present. If they are not, then the presentation

_should be revised to supply missing primary presentation forms. And if
inappropriate primary presentation forms are present, they should be
deleted. Then the presentation will be consistent with its corresponding
test item(s). This step may be split into two parts:

a. ldentify all the primary presentation forms in the presentation. Most
presentations are composed of some material that cannot be classified as a
relevant primary presentation form. Such extra material may be useful.
but it is not relevant for rating test—-presentation consistency. Therefore,
rather than classifying all parts of a presentation, you should just identify
the relevant primary presentation forms. . e

b. Analyze each relevant primary presentation form as to complete-
ness. Often a presentation will have what appears to be a generality or an
instance, but upon closer examination it will be found that the generality
is incomplete or merely provides context for the concept, procedure, or
principle being presented; or it will be found that the example does not
contain the attributes necessary for the student to see why it is an
illustration .of the generality. Such primary presentation forms are ‘not
adequate and should not be counted when determining test—presentation
consistency.
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Presentation Adequacy

Having made sure that each instructional presentation contains the
" appropriate primary presentation forms for teaching at the desired task
level (test~presentation consistency), one can go to the sixth and last set
of profile diagnoses, which is intended to determine whether or not each
primary presentation form is accompanied by the necessary secondary
presentation forms and has the necessary strategy components and char-
acteristics to teach well at the desired task level (presentation adequacy).
(See Figure 6.13.) There are two major aspects of presentation maop:moxn
(a) what strategy components should be included in and with each pri-
mary presentation form and (b) what characteristics each of those
strategy components should have.

Concepls

With respect to the inclusion of strategy components, some compo-
nents should be included in or with all primary presentation forms regard-
less of the task level of the presentation in which those primary presenta-
tion forms appear, whereas the inclusion of other strategy components
depends upon the task level of the presentation. Type of content does not
influence decisions as to what strategy components should be included,
but it does influence decisions as to what characteristics each of mromm
strategy components should have. The next few paragraphs provide a

OBJECTIVES TEST PRESENTATIONS
) OF THE
OF THE OF THE
INSTRUCTION INSTRUCTION ) {NSTRUCTION INSTRUCTION
/d/a\ s Ao 5 Coviutan? 4. Adoqumte? 5 Constent? 6. Adequate
. {4 . g N {:}
i i he
. Classify th A. Make sure the A. Determine the A. Make sure v
>.WWH~N "nm:ux o 2&_3 uw.“n._nw-z o “n foees acoordi 9 itity of the task level of the test  necessary strategy
ﬂdh an the basis of  specified: 10 the task-content  items is good. items on an _."M_ﬂ.uhﬂuw”w”ﬂ:: )
the orientation and sbehavior table. 6. Make sure the objective. .uumhu:ani
nts  econditions . . . )
M_u ﬂn“»"u““u:u:ﬁ .,Nznoa. B. Classity each test  format of each test B. Determine which  presentstion form,
' itern ing to the item is ically primary pi
g ble.  corecet, forms are nceded to  B. Make sure each
ww.o_u:a.o.aﬁ_.ﬂﬂ 125k w:”m_“unmv._oc_n task no.a_o.: revle teach at that task strategy component
ﬂunn.n c« inspection. .oEanr C. Compare the C. Make sure other  level. :-n_u the :mgwtl
otoois and classitication of each  aspects of the test . n characteristics.
C. Compare task constraints test item with s are adequate: C. Make sure that
_a.,.o_. 10 insure that pability _objective, and make tevel, input- those primary

sure it is the same.  output form, response presentation forms

they are the same. time criterion, feed. - are present and that

D. Make sure the D. Make sure all back and prompts, no other m::“m.k:u
om.mn:‘»» are jectives are tested. p : [ ) n:

" ! and criterion level, ~ are present in the
complete. presentation.

Figure 4.13 A summary of the aspects of instructional quality analyzed by the Instruc-
tional Quality Profile.
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general description of the important strategy components of which we are
aware.

Feedback. Often when practice is provided, the student receives no
immediate feedback as to whether or not an answer is correct or (if the
answer is not correct) as to what the correct answer is and why.

Isolation. Often a given presentation form (primary or secondary) will
be buried in elaboration or in other types of presentation forms so that it is
difficult for the students to know what represents the information that
they will be required to remember or to use, as opposed to what repre-
sents information that is presented only to clarify or to help them see how
to apply the ideas. This situation is characterized facetiously as *‘instruc-
tional hide-and-seek’": the instructor hides the critical information and the
sfudents try to find it. Isolation of a presentation form refers to (a)
separating it from other presentation forms and other kinds of displays

“and (b) clearly labeling it for the student so that there is no ambiguity as to

what is the main idea and what is illustration, elaboration, or clarification.

Helps. Helps are various kinds of information that can be added to a
presentation form to help the student to reach mastery. Descriptions of
some kinds of helps follow.

A mnemonic help, which is a secondary presentation form, is a memory
aid to help the student to remember the necessary information. Mnemonic
help can include songs, rhymes, schematics, chunking devices, ac-
ronyms, and much more. ,

Attention-focusing help entails the use of various kinds of *‘flags™ to
focus the student’s attention on critical aspects that are either especially”
important or are frequently overlooked by the student. Such flags include
underlining, color, arrows, and other kinds of verbal or schematic high-
lighting.

An algorithm help, which is a secondary presentation form, gives the
student a step-by-step description of what to do, whether it is for a
concept-classification task (identification algorithm) or for a procedure-

_using or problem-solving task (transformation algorithm)—see Landa,

1974. _
An alternative representation help, which is also a secondary presenta-
tion form, may be a graphic or schematic representation or even just a

-rewording of the generality or instance. .

Sampling. There are various aspects of sampling instances and practice
items that can greatly help a student to reach mastery. Some of them will
now be described. ‘

One of the most frequent problems of much instruction, second only to
the too heavy use of memory-type test questions, is the lack of a sufficient
number of instances. Somehow the notion seems to have been adopted
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that instances are fine for grade school students, but that adult students
should be able to grasp abstract ideas without any illustrative material.
This problem is characterized as “‘generality-rich but example-poor”
instruction. However, most advanced concepts and principles cannot be
adequately understood without illustrative material. Closely related to
example-poor instruction is the lack of a sufficient amount of practice.
Most of us learn by doing, not merely by listening or looking. In the hard
sciences—mathematics, physics, chemistry, etc.—there seems to be con-
siderable use of practice problems. But in the humanities and social
sciences there is usually an almost total absence of relevant practice.
Students cannot learn to use ideas unless they have an opportunity to
practice using those ideas, with guidance (i.e., feedback) on that practice.

Divergence. Instances and instance practice items can be fairly differ-
ent, or divergent, with respect to variable attributes (for concepts) or
contexts (for procedures and principles). To be different from each other,
instances must be divergent in at lcast one way. The number of ways in
which two instances are different is a measure of their divergence.

Difficulty Level. Because they can be divergent, instances and instance
practice can usually be at a range of difficulty levels, from very easy to
very hard. Even when there is only one instance to be learned (i.e., at the
remember-an-instance task level), the various possible representations of
that instance usually form a range of difficulty.

Matching. Instances and noninstances can be arranged as matched
pairs, which means that an instance and a noninstance are as similar as
possible. For example, a ketch and a yawl (types of sailboats) could be the
same size, be the same color, and have the same type of hull.

These aspects of the adequacy of each presentation form do not vary
with content type. But the optimal characteristics of many of these
strategy components do vary with content type. Generalities, instances,
practice items, and the various kinds of helps are usually written or
arranged differently for each of the different types of content (to be

discussed later).

Principles

Presentation adequacy is the sum of the adequacies of all of the re-
quired primary presentation forms (generality, instance, generality prac-
tice. and/or instance practice) in a presentation. The adequacy of each
required primary presentation form is determined by its conformance to
principles of presentation adequacy. Some of these principles are valid
across all task levels and all content types, others vary with task level
only, and still others vary with both task level and content type. The
following is a brief description of the major principles. that we have
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~ discovered or abstracted from the literature (see Figure 6.14 for a sum-

mary).

- Feedback Principle. A presentation is of higher quality to the degree to
AEEG: each instance practice or generality practice is followed by im-
mediate feedback as to whether or not the response is correct, what the
correct response is, and why it is the correct response. This principle
applies to the two practice primary presentation forms at all task levels

and for all content types. Practice alone does not make perfect; only

The following principles apply for the indicated primary presentation forms across all task levels
and all content types.

Instance Generality
PRINCIPLES: Generatity Instance O:ommw_u..mwmn_sunx Ocomﬁﬂ_mﬂnagnx
Feedbick w v m v
Isolation v v v m v v m v
NMnemonic heip v o g P
Attention-focusing help v v m v m v

The fallowing principies apply for the indicated primary presentation forms at the indicated task
levels, across all content types. :

Instance Generality

PRINCIPLES: Generality Instance o:amm_..wmnwnwmacmnx O:a”w%q.._mwanncmnx
Algorithm help UG uG uG i oue
Alternative-representation help} UG,{RG) UG,{RI) .

Number of items . UG uG
Divergence UG UG H
Ditficulty level UG UG
Matching uG

The following principles apply for the indicated content types at the indicated task levels.

PRINCIPLES: Fact Concept Procedure Principle
Make-up of generalities : RG,UG RG,UG RG,UG
Make-up of instances - Rl RLUG RI,UG RILUG
Make-up of 5&%3 practice Ri RIL,UG R1,UG RLUG
Make-up of generality practice RG RG RG
mnemonics ALL . ALL - ALL ALL
Make-up attention-focus ALL ALL ALL ALL
ofhelps { aigorithm UG uG UG
alternative- UG, (R1} UG,(R) UG.(R1)
representation

Key: UG - Use-a-generality task level.
RG ~ Remember-a-generality task lcvel.

-Rl  — Remember-an instance task level.
ALL — All three task levels.
{ } ~ tna paraphrased form only.

Figure 6.14 A summary of the arcas of applicability of each rinci sentati
adequacy. . | pp y of each principle of E.nwa._.:.—:c:v
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practice with immediate feedback makes perfect. Too often the feedback
is delayed long enough to be of questionable value; and too often it does
not contain sufficient information—namely what the correct response is
" (if the student's response was wrong) and why it is the correct response.

Isolation Principle. A presentation is of higher quality to the degree to
which the presentation forms are separated and labeled in such a way that
the student can easily skip over or skip to each of these separate presenta-
tion forms. This principle applies to all primary and secondary presenta-
tion forms, including feedback for practice, alternative representations,
and algorithms; and it applies across all task levels and content types. If
such displays within a presentation are separated and labeled so that the
student is told what is the main idea, then processing time can be spent on
encoding the substance of the message instead of on trying to find the
substance in a complex game of instructional hide and seek.

Help Principle. A prescntation is of higher quality to the degree to which
effective information is added to the presentation forms (both primary and
secondary) to help the student to learn the information presented. More
specific versions of the help principle are described below.

Mnemonic help. A presentation is of higher quality to the degree to
which it provides the student with mnemonic aids to facilitate the ability
to remember a generality or an instance accurately. This principle applies
to. all four primary presentation forms, except that mnemonics should
only be presented on the feedback display of the practice items; and it
applies across all task levels and content types (see Figure 6.14). One
should be careful to use mnemonic aids that work well. If the mnemonic
may interfere with subsequent performance, then it is better to omit it.

Attention-focusing help. A presentation is of higher quality to the

degree to which it provides the student with attention-focusing help. This
principle applies to all primary and secondary presentation forms, again
with the qualification that attention-focusing aids should only be pre-

sented on the feedback display of the practice items; and it applies across .

all task levels and content types. If attention-focusing help is not pro-
vided, the student may miss important attributes or be forced to play
another version of instructional hide-and-seek by guessing whether or not
a given attribute is important. The student may end up processing a
considerable amount of irrelevant information, which may interfere with
learning what was important.

Algorithm help. A presentation at the use-a-generality task level is of
higher quality to the degree to which it provides the student with al-
gorithm help. This principle applies to all four primary presentation
forms, again with the exception of only the feedback on practice items; it
applies across all content types; but it applies only to the use-a-generality
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Bm_m level (see Figure 6.14). Most generalities require, at the use level, a
series of ordered operations. The algorithm should identify all the impor-
tant component operations and the order in which those operations should
be performed. ‘
Alternative-representation help. A presentation at the use-a-generality
task level (and sometimes at the remember-an-instance and remember-a-
generality levels) is of higher quality to the degree to which it provides the
man:.ﬂ é% one or more alternative représentations. This principle
Eun:om. to just two E.::E.u\ presentation forms—generality and instance.
.: applies across all content types. And it applies .»o the use-a-generality
task level, the remember-an-instance task level (in a paraphrased form

~only), and the remember-a-generality task level (in a paraphrased form

01_5. Some students are more verbally inclined and others are more
pictorially inclined. If a given generality or instance can be presented via
two or more different representations, then it is likely that more of the
students will be able to understand it. .

m.::é::n Principle. A presentation is of higher quality to the degree to
.E_:o: instances are selected to represent adequately the class of possible
instances that the student will likely encounter in the real world. The
following are some more specific versions of the sampling principle.

2:5@5. of items. A presentation is of higher quality to the degree to
Vz:_ns the number of instances and instance practice available to students
is sufficient for even the slowest students to learn the material well {e.g.,
_mm.::wm with the appropriate amount of generalization or transfer). This
m::n_n_m applies to two primary presentation forms——instances and
Em.ﬂmm_on practice. It applies across all content types. But it applies
principally to.the use-a-generality task level.

bw.smswmznm. A presentation is of higher quality to the degree to which
the Instances and instance practice are divergent with respect to variable
m:.:c_.:nm (for concepts) or with respect to contexts (for procedures and
cj:nmv_mmv. to a degree consistent with postinstructional instances. This
principle applies to two primary presentation forms—instances and in-
stance practice. It applies across all content types. But it applies only to
:8. use-a-generality task level. If students are not exposed to a represen-
tative set of instances during the presentation, then they will be cs:r&w
to generalize to the types of instances not presented, and there will be a
an.u.oBmE in their performance. Divergence enables students to see the
variety of forms that the critical attributes can take or the variety of
contexts within which the critical attributes can occur. o

Difficulty level. A presentation is of higher quality to the degree to
which the instances and instance practice represent the range of difficulty
representative of postinstructional instances. A presentation is also of
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higher quality to the degree to which the early instances and early in-
stance practice are presented in an easy-to-difficult sequence. This may
“entail the use of a simplified representation for early instances and ‘in-
stance practice. These principles apply to two primary presentation
forms—instances and instance practice. They also apply across all con-
tent types. But they apply only to the use-a-generality task level. Students
confronted immediately with all of the embedded complexity of the real
world may be confused and find it difficult to discriminate critical attri-
butes from variable attributes. Once the critical attributes have been iden-
tified and internalized, subsequent exposure to difficult, high-fidelity
instances is advisable. . .

Matching. A presentation is of higher quality to the degree to which the
instances arc matched with noninstances. This principle applies to one
primary presentation form only—instances. It applics across all task
levels. But it applics only to instances at the usc-a-generality task level
(see Figure 6.14). Matching enables a student to climinate quickly poten-
tially confusing, irrelevant attributes or inappropriate operations by being
able to compare attributes simultancously. This promotes discrimination.
Matching is especially helpful for the concept type of content but also
plays a role for procedures and principles. For procedures, common
inappropriate procedures arc demonstrated. For principles, common in-
appropriate explanations are provided for the student.

None of the above-mentioned principles of presentation adequacy var-
ies with content type. But the optimal characteristics of many of the
strategy components do vary with content type. Generalities, instances,
practice items, and many - kinds of helps should usually be written or
arranged differently for each of the different types of content. Since the
optimal characteristics of such strategy components for different task
levels are described in some detail elsewhere in this book (see Chapter 1
of this volume), we merely outline the areas of applicability of those
principles within our conceptual scheme. This outline is provided in

Figure 6.14.

Procedures

The profile uses the following two steps for analyzing the adequacy of
each required presentation form in each presentation. :

Step 1. Determine whether or not each strategy component that ought
to be present in or with each primary presentation form is indeed present.
The profile provides a different diagnostic form for each task level for
tabulating such information. If each required component is not present,
add it. .
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mﬂmn. 2. Determine whether or not all the characteristics that ought to
comprise each strategy component actually do comprise it. The same |
diagnostic forms just mentioned are used to tabulate such information. If
each required characteristic is not present, add it. . .

APPLICATIONS

The Em::o:onm_ Quality Profile was .aom_.m:aa primarily for analyzin
the quality of existing instruction. However, because of the Eomolnﬂ?m
nature of the E..om_m.m diagnoses, it is possible to apply the principles of
this _:m:.:Bm”E ina variety of ways. These include (a) diagnosing specific
%o:r:o..ﬁmoz in existing instruction; (h) rating the effectiveness cwax?:: )
mstruction; (¢) prescribing ways to revise the instruction so as to c.:.::m.,
nate _:o.mo weaknesses; () prescribing ways to design more a:.rwn:é new
instruction and (e) prescribing clfective learning strategics for students
. _u.n:___cf_ deseriptions of procedures for cach of these E”o:z c._.:g:c..h.
tion arc beyond the scope of this chapter. In the following ?:.:E.Eo:.ﬁ
however, an attempt is made to outline briefly some procedures that :S. )
be used for these various applications. - T

Diagnosing Weakncsses

H:m. m&_.::m point for .a_.mmaomm:m specific weaknesses in existing in-
struction is somewhat «m:mc_m. It may not be necessary to perform any of
the .maﬂ four sets .Om diagnoses shown in Figure 6.13. Usually, the diag-
nosis v«oom.a:_.w will start with the fifth set of diagnoses because often only
”:o _mm:.:o:o: is to be a_m.mso.mma and the test is often assumed to be good.
n mc.n: cases, the following is a procedure that may be used to diagnose
mnno._mn weaknesses in existing instruction.

] qm_qmr classify each of the test items using the task—content table (Figure

%ﬂmo:a. locate the presentation that corresponds with each test item.
o E.r :mm_ .:rm test—-presentation consistency table (Figure 6.12) to

ermine which primary presentation forms should b esent i

. sent: s e prese R
oot present in each
:10::F m:m@.un each presentation to see whether or not it contains all
the _.mm:_wmmm_uzaﬁ.w presentation forms and no unnecessary primary
presentation forms. Also, develop a profile that lists : : i
. . . i sts all test—present:
Inconsistencies. . presentation
. Fm?.mzm._.zu.w each presentation to determine the adequacy of each of
Its required primary presentation forms that is present, and develop a
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profile that lists all presentation inadequacies. w_..om_m .mo_.Bm :mﬁd.ﬂ“ﬂ:
created to facilitate these last two steps (see Merrill, ?o:m_am, Schmi ,

& Wood, 1977). :

Rating Instruction

There are at least two ways of rating the am.oo%m—.ﬁmm of ax_m::.m
instruction. One is by predicting the level of mEam.E wn?m.ﬁu\awa that _m.
likely to result from the instruction, and ::.u other is by no_snww_,_sm%zm o_».
more pieces of instruction on the same mcEwQ matter to predict w :m A.u.
the two will result in higher student mn_:oﬁBw:.r The m_.o.oma:_o:_u
basically the same for both types of a;..:m, and it is also m:E._mw, to ﬁra
procedure just described, except that indexes are .:wnama .8 rate "_o
presentations on the basis of their weaknesses. >Mm=35m again G& only
the instruction is to be rated and that the test-is of high quality, this
?..cno»_:_.o would also start with the fifth set of profile analyses. .

Sirst, classify cach of the test items using the task—content table (Figure
o..\mvmoo:? locate the presentation that corresponds with omo: test item.

Third, use the test—presentation consistency tabie Qu—mm_,m 6.12) to
determine which primary presentation forms should appear in each pre-
mmﬂwm_mm, analyze each presentation to see whether or not it nosmwwsm :6».
required primary presentation forms, and develop a different index o

consistency for the presentation corresponding to each test item. (There

may be some duplication if the same Eoma.amzo: corresponds to more
than one test item, but such duplication is :womm.mmi for an accurate
iction of student performance on the test. .
Eﬂmm,omsw_ﬁm each wnomo:\anos to aQQBEm the adequacy of m_ma: of
'its required primary presentation forms that is vﬁo.mmzr and deve op an
index of adequacy for the vammammm: n_n.uzw.mnowa_:m 6 each test item.
in there will probably be some duplication.
mewxﬂ:. add up :Mvo consistency and ma.on:w@ E@oxam mo.ﬁ the Enmo:am
tion corresponding to each test item. ‘sz will provide a rating of how im
a student should perform on each test item. Those ratings can then be
added, to provide arating of how well a student should perform on .Eo test
(the measure of student achievement). To compare two or more Sw.:,cn-
tional programs on the same subject matter, Bnqa_& compare Eo: ratings.
Procedures for developing the consistency and adequacy m:@nxnm are
mxn_wmsma in the Instructional Strategy Dmamqom:.n 3,@..\« .ﬂzms%ﬂm &%ﬁ
ual by Merrill er al. (1977). Space constraints prohibit including the
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specifications here. Also, index forms have been developed to facilitate
those Eoomnc.ﬁm (see Merrill et al., 1977). :

Revision Procedures

- The procedure for revising a given instructional product to increase its
probable effectiveness often requires all six sets of profile analyses. Such
a procedure is outlined as follows. .

“irst, analyze purpose-objective consistency. With respect to the
orientation and transfer requirements of the instruction, are the objectives
at the appropriate level? Do they include objectives that are irrelevant to
the purpose of the instruction? Do they omit objectives that are important
to that purpose? A survey of the test items and instruction may reveal
important objectives that are not stated. Objectives should be written,
modified, and/or deleted as is necessary to make them consistent with the
purpose of the instruction.

Sccond, analyze objective adequacy. It is important to ensure that the
justified -objectives contain the characteristics. that make them useful for
guiding the design of test items and instructional presentations, because
the objectives will serve as the basis upon which the remainder of the
revisions will be made.

Third, analyze test-objective consistency on the basis of the 10 task—
content classifications (Figure 6.7). Each test item that has a different
task—content classification than its justified objective should be revised so
as to represent the correct classification. Test items that have no objective
should be deleted, and test items should be written for those objectives’
that have none.

Fourth, analyze test adequacy and revise the test items as necessary to
ensure that they are reliable, correctly formatted, and adequate with
respect to the other aspects of quality previously described.

Fifth, analyze test—presentation consistency. The first four steps out- -

lined under **Diagnosing Weaknesses'* can be used to identify whether or
not each presentation contains the required, and only the required, pri-
mary presentation forms for the task level of its test item(s). If the analysis
reveals the absence of required primary presentation forms, these should
be written and added to the presentation. Primary presentation forms that
are present but not required—and other types of material that do not
contribute to the attainment of the objective—should be deleted. Often,
instruction contains much that is irrelevant, redundant, or distracting
from the presentation. A comparison of all the included material with the
objectives can help determine its necessity or desirability.
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Sixth and finally, analyze presentation adequacy by determining the
adequacy of each required primary presentation form for each presenta-
tion. Often this analysis leads to the most extensive revisions. The
required primary presentation forms may be buried in text, may need
more concise statement, may need the addition of help, may need addi-
tional instances, and often—especially in the nonscience areas of the
curriculum—may need additional practice. Also, the composition of each
of these strategy components may be inadequate. Therefore, this sixth
and last step in the revision of existing instruction should entail the
revision of each of these aspects of the adequacy of each required primary
presentation form in the instruction until they all meet the standards
outlined under **Presentation Adequacy earlier in this chapter.

One of the purposcs of the profile was to provide an evaluation tool that
‘could be used to guide the revision of an instructional package without an
expensive and time-consuming empirical evaluation. Since the profile has
been subjected to extensive validation of the principles involved (see the
next section). it is possible to use it for revision without the costs of a
prior empirical evaluation. However, it is recommended that you conduct
an empirical evaluation of the revised instruction in order to check the
validity of this instrument in your unique setting. You may even wish to
compare it with the original instruction in the empirical evaluation. Once
you have verified its validity in your particular setting, it should not be
necessary to subject every revision of similar instruction to a complete

empirical analysis.

Designing New Instruction

Although it was developed to-evaluate existing instructional materials,
the profile can also be used as a very effective design tool for the produc-
tion of new instructional materials. Because it is prescriptive in nature, it
is very easy merely to apply the prescriptions when designing materials.
Very briefly, the procedure for designing more effective new instruction
could be as follows.

First, perform the necessary task analysis and content analysis in order
to determine the subject matter to be taught (all of which is beyond the
scope of the profile in its current version). o

Second, use the task—content table to help in writing your objectives.
The task—content table suggests that there are only 10 kinds of objectives
that can be written, with respect to task level and content type. Each
category of the task—-content table provides a formula for writing a differ-
ent kind of objective, complete with all the aspects of objective adequacy.
To have an adequately stated objective, it is necessary only to determine
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the task—content combination desired, specify the subject matter topic to
be S:m:r.u:a then complete the formula. The specific formula for each
type of objective has been specified by the profile, but their inclusion here
s\o:_.a unnecessarily lengthen this chapter. ,

.‘Ezaw after the objectives have been justified and adequately written
the test items should follow. Objectives are a form of generality for SEo:.
test items are instances. Not only does the task~content table provide a
set of formulas for writing quality objectives, but it also provides a set of
formulas for writing test items that correspond to those objectives. These
formulas also include the profile's aspects of test adequacy, as well as its
aspects of objective~test consistency. o

Fourth, with a consistent set of objectives.and test items now de-
xo_ovm»_. the profile provides a formula for preparing consistent presenta-
tions. ,.:5 primary presentation forms that correspond to each me. level
(see Figure 6.12) represent a guide as to what the presentation should

- include. Usingthe prescriptions for these primary presentation forms, one

can map out a skeleton lesson. .

.m:.:r and finally, the adequacy prescriptions indicate what each of the
primary presentation forms needs to include, how additional examples
m:oEa be designed and arranged, how feedback should be specified, etc
Again, .:6 task—content table provides a set of formulas for ao&m:m:m
mm.n: primary presentation form. There are at most 10 ways in which cach
primary presentation form should be designed, depending upon its task
*n<m~ and content type. These formulas include the aspects of which
strategy components should be present in or with each presentation form
(e.g., what kinds of helps), as well as aspects of the optimal makeup of
each of those strategy components. .

Using .Em profile as a design tool provides instruction that should
m.:.mm% (i.e., without formative evaluation) have a high degree of effec-
tiveness because of the previous validation of most of the principles that
constitute the profile (see following section). It is advisable, of course, to
m:Eno.ﬁ the newly designed lesson to an empirical test in order to <m=a,m8
a particular application of these principles. It should not be necessary
however, to conduct as extensive an evaluation or as extensive Rimmo:m
as would be required for a-more intuitive approach to the design and
development process.

Learning Strategies

The _m.mﬁ mnn:nmao.: of the profile that we will discuss is the prescription
Owa@mmcé.mﬂmmv\ skills for students. This application entails the use of the
n_omﬁ s principles as guides to effective ways to study. If a student knew
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the principles of test—presentation consistency and n_.omm.icao: ade-
quacy. then it would be easier to skip over irrelevant Bw:n:mr. to search
for essential information, and to organize it better-(especially with respect
to main ideas—generalities—versus illustrative Bmﬁoaw_lm:ms:nom.lm.:a
with respect to knowledge on a remembering _o.<m_ versus on the using
level). o :

It would also be easier for the student to determine whether or not a
given presentation is adequate for learning what is necessary to pass 3.0
test. Thus a student could ask for examples when the presentation is
inadequate in this regard. A student could ask for wmnac.mox with sa_,nw
when this is not provided. Onc could request n_.,:.mmos:.o: as to what
constitutes the primary generality versus what is m_sco._..,:_os or .:_cm:: -
tion. Such a set of study skills would probably make it much casier fora
student to acquire the knowledge and behavior that a given set .o?s,,..:.:o-
tional materials attempts to teach. Additional learning strategics can be
found in O'Neil (1978) and O'Neil and Spiclberger (1979).

RESEARCH SUPPORT

Over the past 6 years the Instructional Quality w_.om_o.m:a_ z.zw principles
underlying its formulation have been the subject of an intensive research
effort. These research activities have involved several q.ommm:o:
methodologies, including experimental studies, correlation mEa_mm,.m:a.

intervention studies.

Experimental Studies

One of our first major efforts to test the profile’s principles was a review
of experimental research literature (Merrill, Olsen, & Coldeway, 1976).
Most of the studies reviewed were not purposely anmmm:ma to test the
profile’s principles, and the vocabulary used by &_.,ma_.m.a investigators for
the same variables differed considerably. Therefore, it was necessary to
study the methods section of each study carefully m:a to reclassify the
variables investigated on the basis of the profile’s variables. :,_.Eo pro-
cess, many studies were rejected because sources of oo:mocna_s.m were
discovered. Of the many studies surveyed, 51 were selected as <m_a.8m”.m
of one or more of the profile’s principles. This review of _.mmnmﬂ: _.:QB-
ture showed considerable empirical support for most of the principles.
There were a few principles that no studies tested, and there were oc-
casionl studies that showed no significant differences. But .no studies
contradicted any of the principles underlying the profile. .

The authors and their asssociates have also devoted considerable time
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and resources to designing and conducting new experimental studies to
test more fully the contribution of each of the profile's variables. A
detailed review is beyond the scope of this chapter. Research alreuady
completed includes the following. Olsen, Reigeluth, and Merrill (1976),
Reigeluth (1977), and Reigeluth and Merrill (1977) investigated test—
presentation consistency specifications of presentation forms (shown in
Figure 6.12) for the use-a-generality task level. Wilcox, McLachlan, and
Merrill (1978), and Wilcox, Richards, and Merrill (1978) investigated the
isolation of presentation forms. Merrill and Tennyson (1971a) and Tenny-
son, Steve, and Boutwell (1975) investigated attention-focusing help for
concept tasks. Coldeway and Merrill (1976), Wood, Gilstrap, and Mcrrill
(1978), and Young, Smith, and Merrill (1972) investigated attention-
focusing help on practice feedback for concept tasks. Wood, Gilstrap, and
Merrill (1978) investigated alternative representations for gencralitics.
Axtell and Merrill (1978) investigated the use of helps for gencralitics and
instances. Merrill and Tennyson (1971b), ‘Tennyson (1973), Tennyson,
Steve, and Boutwell (1975), Tennyson, Woolley, and Merrilf (1972), and
Woolley (1971) investigated instance divergence and matching for concept
tasks. Fletcher, Evans, and Merrill (1978) and Norton, Graham, and
Merrill (1978) investigated instance divergence. Spiller, Rogers, and Mer-
rill (1978) and Walker and Merrill (1978) investigated presentation form
sequence. :

In addition, about 25 research studies are in various stages of comple-
tion, including studies on presentation form sequence, instance number,
generality and instance helps, practice feedback, attention-focusing help,
and presentation form isolation.

In-no case has any study that we have reviewed or conducted con-
tradicted any of the profile’s principles; all studies have either supported
them or have shown no significant differences.

Correlation Studies

The purpose of these studies was to determine the degree to which
consistency and adequacy indexes-—as determined by profile ratings of
existing instructional materials—correlate with student performance on
the tests that correspond to those materials. The procedure consists of (a)
identifying the presentation that corresponds to each test item; (b) rating
each presentation using the profile's consistency and adequacy indexes:
and (c¢) collecting test performance data on each test item (these are
usually collected from existing sources—past tests). The presentations
and their corresponding test items form the pairs for the correlation.
Because several indexes are possible, multiple correlation is used.

No studies have been conducted yet on presentation adequacy. but
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three studies (Wood, Richards, & Merrill, 1976) have been conducted for
test—prescntation consistency. The first was a college-level statistics
course that was taught using a workbook. A multiple correlation showed
that test—presentation consistency and test-item complexity together ac-
counted for 509 of the student variance on the test. Consistency was not
correlated alone, so we do not know its unadjusted contribution.-

The second study involved a Navy course in electronics. The method of

presentation was individual study. Test—presentation consistency and
test-item complexity accounted for 58% of the student variance on the
test.
The third study was a college-level physics course. This course had
several components, including discussion sections, video tapes, textbook,
and lectures. We analyzed.only the textbook. Test-item complexity and
consistency accounted for only 2% of the variance on the test.

After the high correlation in the previous studies, this latter result was
very disappointing. But after careful analysis we realized that the test
items were very different from the statistics and the electronics test items.
The physics test items were mostly integrative items rather than items
assessing a single principle, procedure, or concept (this distinction was
illustrated in Figure 6.2). Furthermore, the methods of scoring for these
items were very ambiguous. This has motivated us to extend the
profile to a concern for content structure and integration (i.e., ways of
organizing instruction on more than one conept, etc.).

The conclusion of these three studies is that the consistency index of
the profile in its current version is an effective tool in predicting test
performance when the test involves items that measure the use of a single
concept. procedure, or principle but is less effective in predicting perfor-
mance on tests that measure the integration of a set of interrclated ideas.

No correlation studies have been completed using the adequacy in-
dexes or combinations of the consistency and adequacy indexes.

An Intervention Study

The purpose of this study is to see how much a course can be improved
by the use of profile principles. The procedure entails («) selecting a unit
from an existing course in which students had demonstrated difficulty; (b)
revising the unit using the profile as a guide; and (c) administering the
modified materials to a group of students and comparing their perfor-
“mance with the performance of students on the original materials.

‘An intervention study has been conducted by our associates (Merrill,
Wood, Baker, Ellis, & Wulfeck, 1978). It involved an individualized
course for Navy enlisted men. The subject matter of the unit selected was

e — e i
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pumps. Twelve treatments were designed by varying different aspects of
the ?.om_n variables. There were 20 students in cach treatment. Em:,” of
the treatments were designed to teach at the use-a-generality level and
%.o:n of the treatments were designed to teach at the remember-an-
tnstance level. The tests measured both ability to classify new instances of
pumps—the use level-—and ability to identify parts of a previously E:.mZ
pump—the remember-an-instance level. Those trained with use treat-
ments did significantly better on the use-level test items and significantly
worse on the remember-level test items, whereas those trained with the
.RBchnw treatments did significantly better on the remember-level test
items and significantly worse on the use-level test items. This m:&:.
<m:mmm the consistency hypothesis of the profile. . , ¢
Within w:m Q.m_: use-level treatments, three specific presentation ade-
-quacy variables were manipulated: («) the isolation of presentation forms:
(h) the use of attention-focusing devices with instance displays: and :v
:wm.:mn of a divergent set of instances for instance and instance practice
displays. o . o
On the use-level test items, the isolation groups performed significantly
c.n:w_. than nonisolation groups, the &<Q.mm_:-m:m5_.dnw groups performed
m._m:mmom::v\ better than convergent-instance groups, and there were no
m_m?mnui differences between the attention-focusing groups and those
which did not receive the attention-focusing material. This provides mc. -
port .mo_, two of the three adequacy hypotheses tested. TP
«<.;E_=~:”._o four remember-level treatments, one profile variable was
manipulated—mnemonic versus : ic— ' ’ 3|
e e mner ersus no mnemonic—but there in.w no sig-
H:n oo:o:._m_.o: of this study is that when the profile is used as a guide to
revise materials in an ongoing instructional situation. nn:.o_.:iznm can be
Improved-over existing materials, and for the use level this improvement

. takes the specific forms predicted by the profile.

SUMMARY

. In **Where Does 1t Fit? we discussed the context of of the Instruc-
co:w_ O.:m:? Profile with respect to all of the aspects of the m:.__.: of
instruction. That context is summarized in Figure 6.2. o

In **What Does It Do?"" we briefly described each of the six areas 9..:
must be m:s._zuma in order to determine the quality of the _.sﬁ_.cn:cr. AM&
v:ﬂo,n,m...ogmn:.é consistency; (b) objective adequacy; (c) oc.mmo:“él
test consistency; (d) test adequacy; (e) test-presentation consistency;

and (f) presentation adequacy.
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In ‘*“How Does It Work?'" we described the n.osoona, v._._zoﬁ_%m.%ﬂm
procedures that comprise the ,~=m:.:o:ﬁ=mr0:m~_u_.€ ”.ooam_:OmMM:mMo he
six areas. The procedures are summarize in Figure 6.13. OF 1l B
wﬂwmw_.rﬁwm vﬂom_m probably makes the largest original nﬁn:_cmso” pﬂ >%MM
5 and 6: test—presentation nozmaﬁojo< and vqmmmzﬁm:ww maomgﬁswwmmru
principles of test—presentation 8...558:3 are mcaimw_ﬂm _». he test-
presentation consistency table Am_mm:.ﬁm o._mmviﬁ:m principles of p
tion ¢ acy are summarized in Figure 6.14. o -
:omss JM*Mww_mowzo:m: we mmmnl_u.oa m<..w major .m%rnmﬁ_mo:m of M”amm_qm_mw_m
ples underlying the profile: (a) diagnosing m.nmn.,mm weaknesses e
instruction; (b) rating the ammmn:é:mmm of existing .Em.:._o:ﬁ:., i%px-
scribing revisions for existing instruction so as to m_::_zm.:n. ». o.%o:.,..:z_
nesses; (d) prescribing ways to design more cffective new instruction;and.
(e) prescribing an_effective ﬁ:&.\ strategy for ﬂp.ao_:mm... <« broad empiri-

Finally, in **Research Support™ we mza_n:_o;.;‘.: i %__m _.. . .c_._ i
cal support for the principles underlying the ?c:_.o.. . :ﬁ_ Z_E”mcao_o Q.
from studies utilizing several difterent types 2,. _omo.:nw 3.n~ _.<o=:m9h
including experimental studies, correlation ﬁca.o.m. and an inte ,
study.
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