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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 publications on the Instructional Quality Profile referred to it as the Instruc-

tional Strategy Diagnostic Profile (Merrill, Richards, Schmidt, & Wood, 1977) and the
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WHERE DOES IT FIT?

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
instruction to the student and for receiving responses from the student,
stch 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.)

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: (a) 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

PRESENTATIONS
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Figure 6.1 The context of the Instructional Quality Profile with respect to the major
aspects of instructional quality. .
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Figure 6.2 The six areas of instructional quality analyzed 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
in each of these six areas.

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

often stress memory-level behavior when rule using or problem solving is
more appropriate. Though some memory-level objectives are certainly

Justified, many more are not. Merely stating objectives correctly cannot
compensate for inappropriate substance.

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

Knowing that the substance of an objective 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 educational 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 adcéquately constructed. In the educa-
tional literature there are excellent prescriptions available for construct-
ing reliable tests. There are also many guidelines 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 and includes 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), objectives and tests have received considerable
attention, as previously described; but the prescription of appropriate
instructional presentations has received much less atiention in the educa-
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 student to learn how to perform as requned'
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
presentanon 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 desired 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. 1t does not matter whether someone
wants such an event 1o occur, or whether it is good for such an event to
oceur: it occurs. A ‘

An instructional psychologist, on the other hand, might attempt to state
prescriptive relationships, which-are bascd on values, Such prescriptions
often take this form: *If you want such an event to occur, then do thus
and so.”" 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 desc.ription 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 Cohsistency

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, analee
Fhe 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 not the same, the objective should be revised to be consistent
with the purpose. Finally. make sure that no important objectives have
been left out. '

Concepts

The most crucial requircment 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
&F THE OF THE OF THE PRETSDE'E“ TATIONS
STRUCTION INSTRUCTION INSTRUCTION . INSTRUCTION
1. Consistent? - 2. Adequate? 3. Consistent? 4. Adequate? 5.r/ s."HT ?

A. Classity the
purpose of the
lesson.

B. Classily the
objectives of the
lesson,

C. Compare the
classifications and

.. make sure they are
ihe same.

0. Make sure the
objectives are’
complete.
Fig.ure 6.3 A summary of the aspects of instructional quality analyzed by the Instructional
Quality Profile. i
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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 punpose of a lesson is based on two thmgs (a) the
orientation of the lesson and (b) the degree of transfer required when the
content-behaviors learned are used in a real-world settmg, 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 ploﬁle uses the following procedure to analyze the consxstency '

. between the purpose of a course and its objectives.

Step 1. Determine the orientation and transfer lequlrements of the
course on the basis of its purpose. Use this infor mdtlon 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. ’
Step 4. Make sure that the obJectxves 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 (¢) 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
ORIENTATION?

TRANSFER
REQUIRED?

OBJECTIVES SHOULD BE
AT THE REMEMBER.A.
GENERALITY AND/OR
AT THE REMEMDER-AN.
INSTANCE LEVEL,

OBJECTIVES SHOULD 8E
AT THE REMEMBER.AN-
INSTANCE LEVEL.

Figure 6.4 The procedurc for determining the appropriate task level for the ObJCCIlVCS ofa
coursc,
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OF THE OF THE OF THE OF THE
INSTRUCTION INSTRUCTION INSTRUCTION INSTRUCTION

. i 2. Adeq 3. Co ? 4. Ad 5. Consistent? 6. Adeg

A. Classify the A. Make sure the
purpose 3s 1o task tollowing are
fevel on the basis clearly specified:
of the onentation # behavior

and transier requue- @ conditiony -
ments of the lesson. o standards

8. Clasaty the These should
otyectives as to tavk ichude
tevel Dy ingpectiun. » abjuct

# 100ls and
C. Compaie task constramts
Tevels to msure that ® capaluity

they are the same.
. D Make sure the

ohpectives are
complete.

Figure 6.5 A summary of the aspects-of instructional quality analyzed by the Instructional
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. Fmally,

“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 items. 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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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 smg]e 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 concept can be represented by («) 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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Generality
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>
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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 descnbf:d
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 'tf)
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? If 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 (4) 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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Figure 6.8 A summary of the aspects of instructional quality analyzed by the Instructional
Quality Profile.

they are the same,

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-Qutput Form. Every test item provides the student with some
information: a generality name, a generality, or an instance. This is called
the student's inpur 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 Anribute isolation fis the use of attention-focusing devices such as color, exploded
drawings, arrows, or bold-fuced type that enable the studcnt to distinguish more casily the
important characteristics of an instance.
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facilitated by the wording of an earlier question or (assuming the student
can go back and change an answer) by the wording of a later question.

Sampling. Many objectives have a variety of different representations
or instances that can be used for testing them, whereas other objectives
do not. One important question is the number of test items that should be
used to test a given type of objective. And whenever more than one test
item should be used, in what ways should the different representations of
an instance, or the different instances of a generality, vary from each
other with respect to divergence on variable attributes and with respect to
item difficulty? Divergence on variable attributes refers to the differences
between instances of the same generality (Merrill & Tennyson, 1977).

Sequencing. Test items can be sequenced randomly throughout the test,
or they can be arranged in such nonrandom sequences as grouping by
objective or arrangement in the same order as in the instructional presen-
tation.

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 JUStlﬁed 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 genemhty 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 Instasice and Type Instance
Use INPUT Superordinate Name of Solution
a Name and Explanation
Generality | OUTPUT Name and Attribute Solution and or Name, Prediction
\ ‘ fsolation Algorithm and Explanation
Remember | INPUT \ Name Name Name
a
Generality | OUTPUT \ Generality Gonerality Generality
N
Remember | INPUT A Instance Instance Instance
an
Instance OUTPUT 8 Name Sotution 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 boxes
(i.c.. 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 ari 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 cach test item has the optimal response-
leﬁvel option (recall or producc), 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
Jjustified 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, determine 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
thp i:js corresponding test item(s). If not, the presentation should be
revised. : o

~ 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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OBJECTIVES TEST

PURPOSE
OF THE OF THE
INSTRUCTION INSTRUCTION

THE OF THE
?NFSTRUCTION INSTRUCTION

PRESENTATIONS
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A, Classity the A. Make sure the A. Classity the A. Make sure the A. Determine the
purpose as 10 135k following are elearly  objectives according reliability of the task level of the test
iovet on the basisof  specified: 10 the task-content  items 15 good. ilcm(s) onan
the onentation and ebehavior table. objective.
transfer require- aconditions 8. Make sure the
ments of the lesson, sstandards 8. Classify cach test  format of each test 8. Determine what

item according to item s technically  a presentation needs
B. Classily the These shouhd the task-content cotvect. 10 teach at that 195k -
objectives as 1o task include: table. tevel, .
level by inspection. sobject C. Make sure other

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

C. Compare task constraints classitication of are adequate: those and only those
levels ta insure that ecapability each test item with esp level, pone are
they are-the same, its gbjective, and input-output form,  present in the

make sure 11 is the response ime presentation.
D. Make sute the same. critenion, ferdback
objectives are and pfompu‘ _
complete. D. Make sure all samgpling; sequencing

objcctives are tested,  sequencing, and

criterian 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 that a 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 presentation can still be segmentedintoa
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 cogsis.tency between test items and instructional presentations, the
proﬁl; lr'xdlcates which primary presentation forms a presentation oug’ht to
contain in order to b.e able to teach the content at the desired task level

' A given presefuauon, regardless of delivery system, can be segmentc;d
intoa series of displays, which consist of primary presentation forms (i.e
generality, instance, generality practice, and/or instance practice) sec;m'-’
afary presentation forms (i.e., elaborated or ‘‘helped’" primary pr’esenta-
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 manipulat,e the deliv-
ery system, such as, **Turn to page 47°"). Other types of displays can also
be deﬁn.ed but are not pertinent to the profile.

.The differences among presentation strategies result largely from the
different combinations of primary presentation forms used, the different
s_ecoqdary presentation forms used, and the variations in the characteris-
t!cs (i.e., strategy components) of each primary and secondary presenta-
t!on form. ’I:he first (i.e., the different combinations of primary presenta-
tion forms) is important for analyzing test-presentation consistency, and
the latter two (i.e., the different secondary presentation forms ané the

+ variations in the characteristics of each presentation form) are important

for analyzing presentation ade i i
j » quacy—the sixth set of profile diagno
(see the dlscussion to follow). P snoses
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Principles

Quality instruction depends on teaching what we intend to .tcst. The
profile hypothesizes that task level is very important for deciding which
primary presentation forms should be presented to the‘ student. For es.ich
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. : .
For objectives and test items classified at the _remember-a-gengrahty
level, the generality and generality practice are often the primary
presentation forms needed. However, it is usually helpful to proyxde
a reference example if the generality is to be remembere.d in a
paraphrased form, as opposed to being remembered verbz.mm.
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.

I

PRIMARY PRESENTATION FORM

Instance Generality
Generality Instance Practice Practice

St | | %

5% Remember a é/// V/

Remember an

_ , 77

Figure 6.12 The profile’s test-presentation consistency table: sh9wing which Prnma;y
presentation forms should comprise an instructional pres.entan_on in order for‘ it to be
consistent with its test item(s). The shaded boxes show which primary pres_entan.on forms
“should not be included in the instructional presentation for each task level._ (" tis ustlmlly
helpful to provide a reference example if the generality is to be remembered ina paraphrased

form, as opposed to becing remembered verbatim.

\\\\
\\
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It should be noted that instance and instance practice at the remember
level 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. o :

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 adequacy:
(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.

Concepts

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 those
strategy components should have. The next few paragraphs provide a
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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 («)
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 10 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

— omeTvEs T PRESENTATIONS lmgorlt_ar_lt or arle frequently ovzrlooked py the stpdent. Suchflags .mcl_ude
OFTHE OFTHE o OF T TION S TRUCTION underlining, color, arrows, an other kinds of verbal or schematic high-
lighting.
\ 1 \ / 1 \ / t An algorithm help, which is a secondary presentation form, gives the
| 2 3. Comistent? 4. Adeguate? 5. Consistent? 6. Ad student a step-by-step description of what to do, whether it is for a
Consi ? . Adequate? 5 . - - . . . . . . -
. concept-classification task (identification algorithm) or for a procedure-
ACasiyihe  AMakewrete ACmye L ey of e A Detarmine the A e N esteay using or problem-solving task (transformationalgorithm)—see lLanda,
fovet on fhe basis of  speciied: 10 1he task-content  items 15 good. items on an F‘"“";’[‘;F‘“ e h 1974, : ‘
the orientationand  ebehavior table. objective. T:clt‘y‘psi ":;‘r‘;’ wi . . . .
wansior requrements scondiion 8. Clasiy oach tost _ tormat of sach test B, Determine which _ presentation form. An alternative representation help, which is also a secondary presenta-
of the lesson. L B, iy e : ° iy i " . N . . .
e oy o P ewots Y Foimsarenededta B Make sure oach tion form, may be a graphic or schematic representation or even just a
B. Clasnity the These should taskcontent table.  corroct. teach at that task sirategy component . . . .
e ecion, eobioct . Gomparethe C. Make sreatbr el hasthe ncesary -rewording of the generality or instance. . :
iticati h the test 1es. . . . . .
o comometak e Sesnamethts e adeaua: G, Make ure thit Sampling. There are various aspects of sampling instances and practice
. bitity jective, and miake level, input- those primary .

levels 10 insure that i
they are the same.

items that can greatly help a student to reach mastery. Some of them will

“sure it is the same.  output form, response presentation forms
nime criterion, feed- - are present and that

D. Make sure the D. Make sure al! . back and prompts,  no other P'“';:’Jm now 'be de'scribed .
biecti jectives are tested. plng, ! ¥ p N «
compiste, and criterion evel. — a1¢ present 1y the 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

i Je : f the aspects of instructional quality analyzed by the Instruc- v C '
iy Profler ° number of instances. Somehow the notion seems to have been adopted

tional Quality Profile.
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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 least 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 yaw! (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
vwhich 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.

lnslapce Generality
PRINCIPLES: Generality Instance Oucs‘:ir;:(;'ccidback Ouf::tl;?ﬁ:"fi'eecdback
Fecdback v S v
tsolation v v v v v § v
Mnemonic help v v v : v
Attention-focusing help v v v 5. v

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

Instar_!ce Generality
PRINCIPLES: Generality Instance Qucsfi:fr‘:‘;:‘::edback Queg{?::geeedback
Algorithm heip UG uG i ue ua
Alternative-representation help| UG,(RG) UG,(RI} :
Number of items UG uG H
Divergence UG uG i
Ditficulty level UG uG | i
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 ) - RI RLUG RI,UG RILUG
Make-up of in;tance practice R} RI,UG RLUG RLUG
Make-up of generality practice RG RG RG
mnemonics ALL . ALL - ALL ALL
Make-up attention-focus ALL ALL ALL ALL
of helps algorithm ‘UG uG uG
alternalivc-. UG, (R1) UG,(R1} UG,(RI)
representation

Key: UG - Use-a-generality task level.
RG ~ Remember-a-generality task level.
Rl — Remember-an instance task level,
ALL — All three task levels.-
( ) } —~ Ina paraphrased form only,

Figure 6.14 A summary of the areas of applicability of each rinci entati
adequacy, pp y ot each principle of presentation
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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 torms, 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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tasl; 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. A
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
stud?nt with one or more alternative representations. This principle
apphes. to just two primary presentation forms—generality and instance.
»It applies across all content types. And it applies to 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
only). 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. ' '
Szunpling Principle. A presentation is of higher quality to the degree to
yvhnch 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.
Number of items. A presentation is of higher quality to the degree to
'which the number of instances and instance practice available to students
is sufficient for even the slowest students to learn the material well (e.g.,
legrn?d with the appropriate amount of generalization or transfer). This
prmcnple applies to two primary presentation forms—instances and
ms.»tar_lce practice. It applies across all content types. But it applies
principally to.the use-a-generality task level.
Divergence. A presentation is of higher quality to the degree to which

- the instances and instance practice are divergent with respect to variable

att'ributes (for concepts) or with respect to contexts (for procedures and
prfncfples), 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
thq use-a-generality task level. If students are not exposed to a represen-
tative set of instances during the presentation, then they will be unlikely
to generalize to the types of instances not presented, and there will be a
dec.rement 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. '
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 are 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
(sec Figure 6.14). Matching enables a student to climinate quickly poten-
tintly confusing, irrclevant 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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Step 2. Determine whether or not all the characteristics that ought to
comprise each. st'rategy component actually do comprise it. The same
dlagnostlc.forms Just mentioned are used to tabulate such information. If
each required characteristic is not present, add it. .

APPLICATIONS

The Il:lStI'llCtiOﬂal Quality Profile was Adesigned primarily for analyzin
the quality of existing instruction. However, because of the prescriptivg
nature of the pl:oﬁle’s diagnoses, it is possible to apply the principles of
this mstrumgnt ina variety of ways. These include (1) diagnosing specific
yvezlkne:sscs In existing instruction; (b) rating the cffectiveness o?‘exis'lin i
mstruction; (¢) prescribing ways to revise the instruction so as o clh'mi%
nate thqse weaknesses: (d) prescribing ways {o design more cﬂl;ctivc new
Instruction and (e) prescribing effective learning strategies for students
. Detailed descriptions of procedures for cach of these zu:cus (;l' ;mpli(:";-
tion are beyond the scope of this chapter. In the following paragruph:;
however, an attempt is made to outline briefly some procedures that m'nl :
be used for these various applications. - T

Diagnosing Weakncsses

.The. sta}rtmg point for Fliagnosing specific weaknesses in existing in-
S}t]l uction is somewhat Yanable. It may not be necessary to perform any of
the _ﬂrst four sets 'of diagnoses shown in Figure 6.13. Usually, the diag-
nosis procefiurc? will start with the fifth set of diagnoses because often only
;he 1t?structlon is to be dlggnosed and the test is often assumed to be good
n sqch cases, the fol'lowmg is a procedure that may be used to diagnose
speqxﬁc weaknesses in existing instruction.

] 7I;lrst, classify each of the test items using the task—content table (Figure

?‘;c.:ond, locate the presentation that corresponds with each test item.
o 1rq, useI tl;]e test—presentation consistency table (Figure 6.12) to
determine which primary presentativn forms sh e i

: § ould be prese :
recom W present in each
hFourth., a_nalyfze each presentation to see whether or not it contains all
Ito e rect;m.xedfprlmary presentation forms and no unnecessary primary
resentation forms. Also, develop a profile that lists : 5 ’ i
‘ : ) sts all test~ ¢
Inconsistencies. Pipresentation
R Flfth,eanal‘yz.sa 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. Pr.oﬁle 'forms haye‘bggtn
created to facilitate these last two steps (see Merrill, Richards, Schmi ,

& Wood, 1977). '

Rating Instruction

There are at least two ways of rating the effectiver}ess of existing
instruction. One is by predicting the level of studgnt achleyemgnt that lS'
likely to result from the instruction, and thc_: other is by compa}rmg;lyv;: onf
more pieces of instruction on the same subje_ct matter to predict w ui (_)‘
the two will result in higher student z}chleyemgn.t._ The l.)l‘O.CedlllCth
basically the same for both types of rating, and it is also sxmn_la!' to the
procedure just described, cxcept that indexes are hn.eeded to rate tle
presentations on the basis of their weaknesses. A§sum|ng again t!iat on .y
the instruction is to be rated and that the test-is of high quality, this
pfocedurc would also start with the fifth set of profile analyses. o

First, classify cach of the test items using the task—content table (Figure
6'7S)c;.cond, locate the presentation that corresponds with e.ach test item.

Third, use the test—presentation consistency table (FlgL}re 6.12) to
determine which primary presentation forms should appear in each pre-
Sel;:tgltjlr(ig, analyze each presentation to see whether or npt it confa:ins the%
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 prese:ntation_ corresponds to more
than one test item, but such duplication is n;:cessary for an accurate
iction of student performance on the test.
pr;?tl"tc}tul,o:nélyze each I;resentation to determige the adequacy of elach of
its required primary presentation fo.rms that is pre§ent, and deve op an
index of adequacy for the presentatl(()in clgrrf_spo;xdmg tp each test item.
in there will probably be some duplication.
(Ag?):?hfh:dd up tt?e consi);tency and adequ;\cy inc%exes fo.r the prevsental;
tion corresponding to each test item. Thi§ will provide a rating of how wg
a student should perform on each test item. Those ratings can then be
added, to provide a rating of how well a student should perform on .the test
(the measure of student achievement). To compare two or more instruc-
tional programs on the same subject matter, merely compare tl}exr ratings.
Procedures for developing the consistency and adequacy 1'nc!exes are
explainéd in the Instructional Strategy Diagr}ostic Prqﬁ!e .Tr(im(;fzg Atlliui;-
ual by Merrill et al. (1977). Space constraints prohibit including the
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“specifications here. Also, index forms have been developed to facilitate

those procedures (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.

First, analyze purpose—objective consistency. With respect to the
orientation and transfer requirements of the instruction, are the objectives
at the appropriaté 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. 1t is important 1o 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 lgst 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 evaluationtool 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 évaluation. 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). aE

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 taught,.an(_i then complete the formula. The specific formula for cach
- type of objective has been specified by the profile, but their inclusion here

woul_d unnecessarily lengthen this chapter.

.Thlrd3 after the objectives have been justified and adequately written
the test items should follow. Objectives are a form of generality for whic};
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-
v.e!oped. the profile provides a formula for preparing consistent presenta-
tions. The primary presentation forms that correspond to each task level

'gsee Figure_'6.12) represent a guide as to what the presentation should
- include. Using the prescriptions for these primary presentation forms. one

can map out a skeleton lesson. ,

Fifth. and finally, the adequacy prescriptions indicate what each of the
primary presentation forms needs to include, how additional examples
shox.xld be designed and arranged, how feedback should be specified, etc
Again, 'the task—content table provides a set of formulas for desig’ning‘
ea_ch primary presentation form. There are at most 10 ways in which each
primary presentation form should be designed, depending upon its task
l_evel 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 'the profile as a design tool provides instruction that should
a.lready (i.e., without formative evaluation) have a high degree of effec-
tlvengss because of the previous validation of most of the principles that
constitute the profile (see following section). It is advisable, of course, to
sub_)ec't the newly designed lesson to an empirical test in order to valid;xte
a particular application of these principles. It should not be necessary
however, to conduct as extensive an evaluation or as extensive revisionsj
as would be required for a-more intuitive approach to the design and
development process.

Learning Strategies

The la'st applicatiqn of the profile that we will discuss is the prescription
ofeffei:nve. stl'xdy skills for students. This application entails the use of the
proﬁle s principles as guides to effective ways to study. If a student knew
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the principles of test—presentation consistency and presqmation ade-
quacy. then it would be easier to skip over irrelevant m.aterlal.. to search
for essential information, and to organize it betlen‘-(cspccnz\!ly with respect
to main ideas—generalities—versus illustrative material——-mstances——a'nd
with respect to knowledge on a remembering Ieyel versus on the using
level). - :

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 th.e
test. Thus a student could ask for examples when the presen.tatno,n is
inadequate in this regard. A student could ask for feedb.ack with helps
when this is not provided. Onc could request clariﬁcalxgn as to what
constitutes the primary generality versus what is elabqratmn or '1lluslra-
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 9fmstruc-
tional materials attempts to teach. Additional lcarning strategies can be
found in O’ Neil (1978) and O’Neil and Spielberger (1979).

RESEARCH SUPPORT

Over the past 6 years the Instructional Quality Proﬁle'and tl?e principles
underlying its formulation have been the subject of an intensive research
effort. These research activities have involved several’ r.esearch
methodologies, including experimental studies, correlation studles,‘and

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 designed to test the
profile’s principles, and the vocabulary used by differe_nt investigators for
the same variables differed considerably. Therefore, it was necessary to
study the methods section of each study carefully anfi to reclassify the
variables investigated on the basis of the profile’s variables. In.the_ pro-
cess, many studies were rejected because sources of confoundmg were
discovered. Of the many studies surveyed, 51 were selected as vahd‘tests
of one or more of the profile’s principles. This review of researc_h l.xtera-
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 already
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 Merrill
(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 gencralities.
Axtell and Merrill (1978) investigated the usc of helps for gencralitics and
instances. Merrill and Tennyson (1971b), Tennyson (1973), Tennyson,
Steve, and Boutwell (1975), Tennyson, Woolley, and Merrill (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 presentationn 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-presentation consistency. The first was a college-level statistics
course that was taught using & workbook. A multiple correlation showed
that test—presentation consistency and test-item complexity together ac-
counted for 50% 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 dilferent 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; ()
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
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pumps. Twelve treatments were designed by varying different aspects of
the proﬁlc variables. There were 20 students in cach treatment, liigh; of
the treatments were designed to teach at the use-a-generality le;/el and
four of the treatments were designed to teach at the remember-an-
instance level. The tests measured both ability to classify new instances of
pumps—the use level—and ability to identify parts of a previously tauéht
pump-——?he remember-an-instance level. Those trained with use treat-
: m;nts did significantly better on the use-level test items and sigr;iﬁczlntly
worse on the remember-level test.items, whereas those trained with the
.remember tx:eatments did significantly better on the remember-level test
ltems and significantly worse on the use-level test items. This ﬁndix;
venf?es_ the consistency hypothesis of the profile. ' ‘ )
Within }he eight use-level treatments, three specific presentation ade-
-quacy variables were manipulated: () the isolation of presentation fo;'nw
(h) the use of.'nttention-focusing devices with instance displays: and (()
:'l::pllx‘:;ofd divergent set of instances for inslu.,nccf and insl_amce practice
On the use-level test items, the isolation groups performed significantly
bf:ttgr than nonisolation groups, the divergent-instance groups performed
s.lgnfﬁcantly better than convergent-instance groups, and thére were no.’
sng(nﬁcant differences between the attention-focusing groups and those
which did not receive the attention-focusing material. This pr‘ovides su‘ -
port 'fo.r two of the three adequacy hypotheses tested. P
W'lthm the four remember-level treatments, one profile variable was
manipulated—mnemonic versus no mnemonic—but there were no si‘g;

- nificant differences.

'l:he COﬂCll.ISIOI.] of this study is that when the profile is used as a guide to |
revise materials I an ongoing instructional situation, performance can be
improved over existing materials, and for the use level this improvement

_ takes the specific forms predicted by the profile.

SUMMARY

' In “Whe-rc Does 1t Fit? we discussed the context of of the Instruc-
Flonal Quahty Profile with respect to all of the aspects of the qu-xl-it of
instruction. That context is summarized in Figure 6.2. i

In “*What Docs It Do we briefly described each of the six areas tﬁ'ﬂ
must be ana.lyzed in order 1o determine the quality of the inslructio;r ((:)
purpose—pb_;ective consistency; (b) objective adequacy; (c) objecn:ve—
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 concepts, p_rincnpl;s_,fa::}:d
procedures that comprise the Instructional Qua}l‘l.ty Pro6ﬁlle; moefa::hc:c qii
i T ocedures are s arized in Figure 6.13. SSC 8

six areas. The procedures are summarize ' F 3. 0f .
".areas, the profile probably makes the largest original co.nmbqtlon'm Al’;ﬁ:
5 and 6: test-presentation consistency and presentation adeguaﬁy.t.ést_
principles of test-presentation consistency are sum.ma'nzed 1;1 the "
presentation consistency table (Figure 6.12). the prmcnples_ of prese
ti acy ar ‘i in Figure 6.14. o
tion adequacy are summarized in : o ]
In “A(;laplic:ations‘i we described five major 'alppllpatlons of t.he p.n:xi(:
ples underlying the profile: (a) diagnosing spec'1ﬁ<.: we.akn.essgs ll“l ex)xs reg-
instruction; (b) rating the effectiveness of existing }n§t1 uctxc;]n,i(c :ak-
scribing revisions for existing instruction so as to ehmm‘?te. t. ()‘sg “t‘vmd
ncxscs:(d) prescribing ways (o design more cffective new instruction;and.
(e) prescribing an,_ effective study strategy for students.v. < brond emmiti
Finally, in **Rescarch Support™® we indicated that thmc.: is broad emp ‘
cal support for the principles underlying the pn?ﬂe.1lu131igﬁga:izz?
§ studies utilizing several different types of research o gy,
from studies utilizing several differen .  Tesearch methio
including experimental studies, correlation studies, and an m;g ventlo‘n‘
study.
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