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FOREWORD

The Instructional Quality Inventory -.(IQI) was. developed in support of
Navy Decision Coordinating Paper, Education and Training Development
(NDCR-7.0108-PN),:under subproject P.30A, Adaptive Experimental Approach to
Instructional Design, and the sponsorship of the Director of 'Naval Education

and Training (0P-99). The overall objective of the subproject is to develop
an empiricably-based instructional design support'system to aid developers
in deciding on instructional alternatives bask on cost/benefits and sOcified
resource limitations. The purpose of he IQI,"which was 'originally called

the Instructional. Strategy Diagnostic.Profile (ISDP), is to:provide quality
cdntrolrand/or evaluation procedures for instructional development.

A number of reports have been published on the IQI /ISDP. The first prou
vided an interim training manual for thelSOP (NPRDC Special Report
and the next, three addressed its empirical and orkshop evaluations (l!PM'
technical Reports 77-25 and 77-43 and Special Report 78-17). As a result
of these evaluations, the BOP was extensively revi/s6d and retitled As
the Int These revisions were included in NPRDC.Technical Note 78-5,
which' prOvided an:interim training manual for 14 he

4.

This report is the first in a series of four on IQI procedures. The remain-

hree reports, to beNblished in early 1979, include:1

!1. AnfIQI User's Manual, which will include a complete description of all
IN procedures,' and provide examples of their use.

2.. An IQI Training Workbook, which will provide additional examples, along
with practice on the 101 procedures.

3. An IQI Job Performance Aid, which will proiide a brief version of each

IQI'procHure.

When these four reports have been published, previous training manuals (NPRnr.
Special Report 77-14 and TechM,cal.Note,78-5) will have been superseded.

The4f0I is intended for use by the Chief of Naval Education and Training;
the Chief of Naval-Technical Training; the Chief of Naval Education and Training
Support (specifically; the Instructional Program DevelOpment Centers); the
Commander\Training Command, Atlantic; the Commander Training CoMmand, Pacific;
and all other Navy activities concerned with the development, revision, or
acquisition of instructional programs. Prospective users of the IQI are invited
to contact' this command for assistance in implementation.

40-1,

DONALD F. PARKE1
Commanding4Officgr

.
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SUMMARY

Problem

Modern military instructign is developed according to a systematic
method called Instructional S'/stems Development (ISD). This method in-
cludes the. following steps:

1. Job/task analysis leading to specification of training objectives.

2. Development of tests to'measure student progress toward the objectives.

3. Design of new instrdction and/or adaptation of,exiWng instruction
to achieve the objectives.

4. Implementation of the training program.

5. Evaluation and feedback for course maintenance.

Various military activities are using this method to develop or revise
many of their training courses. Thus, it,is important that quality control
and/or evaluatjon procedures be developed for use with ISD. Such procedures
are needed so that:

J. 'Quality,can be maintained throughout instructional design. .thus, errors
made early in-"(he development process will not be magnified as development pro-
'ceeds.

2. Existing materials can be evaluated with respect to newly derived train
ing objectives, so that they can bemodified or revised if necessary.

3. Performance deficiencies of coarse graduates can be traced to possple
deficiencies in instructional materials.

4. ..,Instructional materials obtained through 'contract efforts-can.be evaluated
before they are accepted. 7 .

PurObse

THe purpose of this research and development effort was to develop quality
control /evaluation procedures for the three main products of an instructional
development effort; that is, objectives, tests, and instructional materials or
presentations. These procedures are intended for use by military instructional
design and development personnel.

Background

The Instructional Strategies Diagnostic Profile (ISDP).was originally developed
by Courseware., Inc. under contract to'the Navy Per net Research and Development
Center Nevin, Richards, Schmidt, & Wood, 1977). ts purpose was to provide a
method for diagnosing defects -in instructional ma

vii
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Finally, the IQI is intended for use by people'who are familiar with 1SU;
it cannot be used by Untrained petso el. Also, its application depends upon
a good task analysis' or the availabi ity of subject Matter experts--and pref-
erably both.. This is because the IQI assumes that what needs to be taught
has a)ready been determined.

This report provides an introduction to and overview of the IQI Acedures.
It is designed to acquaint managers of instructional development efforts, in-
struction evaluators, and contract monitors with the IQI. While it provides
a substantive.overwiew of the IQI process, it is not a complete IQI training
program.

The following,reports in the IQIseries willbe available in early 1979:

1.. A User's Manual, which will include a complete description of all IQI

procedures, and provide examples of their use.

2. A Training Workbook, which will provide additional examples and practice
on the IQI procedures.

3. A Job. Performance Aid, whichiwill provide a brief versio0of each IQI
procedure.

-.Conclusions

In previous empirical tests and in field workshops,'it has been shown that
the IQI is an effective method for assOing the quality of instructional pro-
grams. In addition, there is great user ikteest in the IQI; over 300 copies
of previous versions of the IQI haie.been distributed, and workshops on earlier
versions have been given Tor many Navy commands.' (Based on feedback from work-
shop participants, the IQI pears to be\a very useful addition to Navyinstruc-
tional design and develo nt methods.

Recommendations

. This. report, and the forthcoming IQI user and training manuals, should
. be published as NAVEDTRA publicatioq,.and made an official part of Navy ihstruc-
tional design and development procedures.

2. The. IQI s uid be conside d for use by.Training Program Coordinators
11

in the Nayal Techn cal Trainir@ Co andl(and other commands concerned with train-

.

ing management) as an evaluation a quality control tool.

3. The IQI procedures should be.consi eyed for adoption in the Instructional
Program. Dev,plopment 'Centers under the Chie orNaval Education and Training
Support. .

.- 4. The IQI prO&dures should, be considered for use by technical monitors
of contracts for training programs as evaluation/acceptance tools.

.7 Q. The IQI procedures should be considered for inclUsion in instructor
t1 imIng for those inStructors who Will have curriculum development responsibility.

ix
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INSTRUCTIONAL QUALITY INVENTORY PROCEDURES

THE CLASSIFICATION SYSTEM:

The following classification pystem is used in all. 1QI procedures.
It is applied to the three main parts of instruction: objectives,
tests, and instructional presentations.

Each objective, test item, or piece .of presentation, can be classified
according to:.

1. What the student must'do, i.e., the TASK tb be performed, and
i.

I

2. The type of information the student must learn, i.e., the
instructional CONTENT.,

TASK

CONTENT

In the IQI, these two-classification dimensions have been combined
to form the TASK/CONTENT MATRIX.

,`

1

I

8
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THE TASK DIMENSION;

There are two main TASKS a,student can perform

REMEMBER

USE

MAPLE:

1. He can REMEMBER information, or

.2. He can USE the information to do something.

ci

Here are o test items:

11 The symbol for resistor is

( 2. Using your knowledge of electronic theory, what would happen
in the circuit shown below ff the load resistance were
shorted?

I

These two, test items differ with respece to what the student is
supposed to do (TASK). In number 1, he student has to REMEMBER
something, and in number 2, the student has to apply or USE his
knowledge in a new situation.

2 9
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141E CONTENT DIMENSION:

TheT.dre fime types of CONTENT:

REMEMBER

USE

FACT CONCEPT PROCEDU.E RULE

}

PRINCIPLE,

JETS are simple associations. between amen, objects, symbol$,
loRatilrs, etc.

CONCEPTS are categories or classifications defilit6 by certain
specified characteristics.

PROCEDURES consist of ordered sequences of steps or operations
performed on a single object or in a,pecific situation.

RULES also consist of ordered sequences of operations, but can
be performed on a variety of objects or in a variety of situations.

P NCIRES involve explanations or predictions of why things
appen in the world. That is, they concern predictions or
interpretations based on theoretical or cause-effect relatidpships.

NOTE: Facts can only be remembered. The others can be
remembered or used.

t .

L
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AteLE:;;

Tlterr fot t, wing exalea iliustmite iho five content arcan the
REMEMBER task level:

REMEMBER FACT

REMEMBER CONCEPT

1. vymlv 1 for red i or a
Tho\atudont will fiat the names of the
payta in the wind in' ica! ing instrumerit.

1.* blot tho de fining character i ti co of a jet pump.
P. The :rueretirt will define the ortrioria kinds of

c nude c14171.41140 stratus, e to. .

REMEMBER PROCEDURE I. List in order the stem, or cleaning Ian M.-16 rifle'.
The student wi 11 dasort the' procedure. for
preparing and sending a radio rieaa(ge.

REMEMBER RULE 1. List the steps involved in finding the rhumb-
line course between two points on the earth.

2. The student will state the rule for
solving for circuit curreer, dtc voltage
and resistance.

REMEMBER PRINCIPLE 1.

Facts can
student may
or predict.
all content

State the principles of elect n movement in a
aemigonductor junction..

2. The student ii11 recall the
fluid contamination must be

only be remembered, but for the
be asked to USE his lenowledgc
The following are examples of

,types except facts:

USE CONCEPT

USE ,PROCEDURE

USE

USE PRINCIPLE

reasons why hydraulic

he 1* content 6pea, the
:C, c:assify, perform, solve,
th1 USE task level for

1. Which of the pumps atom? .4hip'are jet pumps?
2. Given photographs of cli-nkie,t the student, will

sort them according to tyre tcumulus, stratus, etc."),

1. Clean an- M-16
2. The student wit7 prepare and send a radio message.

1. Calculate the rh m Pearlfro-line course
..

Harbor to Long Be h. .

2. Given the values for voltage and resistance,
student will calculate the current flow.

1.

2.

the'

DescriPe the theo tical mlrement of electrons in
a PNP,transistor.

The student will p edict what is likely to occur
if the landing geaI' Alluidtwere contaminated.

4 11 ti



THE IISI I 1 VI L CAN BE f liR THE R U I VT DM', INTO TWO TYTILS:

1. USI UNAIDED in which the student has no aids except his own memory. -1-'

2. USE - AIDED in which the student has'a Job aid for performing the task.
I

For thio the nature iv. the aid depedo tql tho oontent type:

Pop USE-AIDED CONCEPTS the aid ohould a ,l.'eioion

"nitegY. eaoh oharaoteriolie, and the rie.'litir't!
to be made aeordiry to pr eoenoe or aboenoe of that .,farti.,.teriotio.

l oimple ...woo, the 4id may only inolude o lot.of ohamteriotio;
the de,t.aion vtnitejy iv then implied.

N-

Por USE-AIDED PROCEDURES the aid hkn47,i 4 liot of 0tero to te
performed.

h'''r' USE-AIDED RULES rho 4IJ /.4ta h.' .it leao, 1 Jit,Iti.mcnt of the

prmmla or. rule to he applied, and oould inolude ;luidelinel) for
when and how to app/y it.

For USE-AIDED PRINCIPLES the aieluld aloo he at least a otatement
of the prinot.le, and oould inolude pidelinen fOr when and how

apply i t.

EXAMPLE:7:

USE-AIDED: ,1 pilot '0 pre fl ight Aitek te USE-A D

prooe,h4re. Thr pilot doon not POoe to rem er.the
0tope or their order beeaull they are u,.oheok-
lint. The pilot doen need to perfo.r the atepn

( YIN '( t 1 tt. r

USFURAWED: "The etudent will field'-amp an M-16 "

Urn?, the rtudent'munt rrmeMbrr the ateps in the
,.Arrot order, and perform them oorreetly.

In summary. the REMEMBER level involves "pure" rememberfilg,

the USE-UNAIDED level involves remembering what is to be used,
and then using it, and

the USE-AIDED level, involves "pure" using.

5
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1-
.

. . -.
THE 'WTI RE 'TASK CONTENT MATRIX-It HOWN BELOW

J , ,
dr

'

'AVNs

. e
.1

1 I

d

FACT
RECALL OR
RECOZNIZE
NAMES,

'WPARTS,
DATES,
PLACES; STC.

REMEMBER - RECALL
RECOGNIZE FACTS, CON.-'
CEPT DEFINITLONS, STEPS

- OF PROCEDURES OR RULES,
STATEMENTS OF PRINCIPLE

ME-UNAIDED - TASKS WHI
r CLASSIFYING, PERFORMING
USING A RULE, EXPLAININ
WITH NO AIDS EXCEPT MEM

USE- ABED -',SAME AS USE
EXCEPT JOB AIDS ARE AVA

...-.., v
0:

i,CONCEPT4-----. PRW EDUR E RULE
'REMEMBER SEOUENCE\OP. REMEM.
CHARACTERIS- STEPS REMEM- USE A
TICS, OR BERED OR USED OF STE

. '

4'

V

1

a>.

PRJNCIPLt
R O ''.REMEMBER, 611
EQUENCE INTERPRET /'
'WHICH PREDICT, WHY

CLASSIFY. ps IN A SINGLE APPLYACCROSS OR HOW THINGS
JECTS, EVENTS SITUATION' OR $,ITUATIONS- HAPPEN,'-OR'
OR IDEAS AC7 OW_A SINGLE OR ACROSS CAUSE-EFFECT
CORD -ING TO PIECE OF EQUIPMENTS 0,ELATIONSHIPS
tHARACTERIETICS EQUIPMENT -

.1

.,,
.

,

,

.

.
,

.

.
,

:H REQUIRE
A PROCEDURE,
; OR PREDICTING
)RY. -

.
.

-UNAIDED,
[LABLE.

.

.

.
.

,

a

Ayy objective, test item, or 9iece of instruction will be
7classifiablp intone and only one cell of the matrix above.

This matrix is used in aT1 IQI steps.

4
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OBJECTIVE ADEQUACY:

a

fa.

The first step Sn the IQI,procedure conresponds with 40e development
clf training objectiVes. The prodedure described be /Lodi is used to
deteimi i each objective t urth;r instructional

n.e< f eac 'active is-adeq uaor f
,. development.. 0 .

00ectives are' ADEQUATE if they satisfy three general criteria:

1. Is theobjective CORRECTLY STATED? Does the objective include statements.
of actions the student is to perform after training,'the couplitions under
which therverformance is expec,te'd,,and the stern aids which The performance
must meet? If even ,one of ,these parts is,prissing, the objective `is

inadequate because training for it cannot be designed or evaluizted.

EXAMPLE: Inadequate objective: "The student will prepare a standard
Navy message:" -This is inadequate because it does not specify
either the conditions (given a typewriter? TTY?) or the
standards (how fast and how many errors).

2.. Is the-objective CLASSIFIABLE on the task/content matrix?, If the'ob-
jective cannot be classified, this means that the action the student
is to perform is not stated clearly enough so that we know what the
student is to do. Training cannot be designed or evaluated in these
circumstances.

C

.0

EXAMPLE: The objective "The student will learn repair procedures for
the XYZ' radar set" is .not classifiable. It is not clear
whether the student should remember, the procedures or actually
use them.

3. Is the "intent" of the objective APPROPRIATE for the purpose of the
course? The actions,, conditions, and standards specified in the.
objective should be as close as possible to the apgons, conditions,
and standards of the task to be performed on the job after training.

In addition, it'io assumed that the ultiMate kintent" of any
training program is to teach the student how to dogkomething
level). Therefore, there must be a USE-level objective for each REMEMBER
objectipe. (Facts are a spe'l case: Although facts are not used, they
often must be taught to provide a knowledge bage for a later use-level
task. Therefore, in order to justify teaching facts, they must support
some use-level objective.)

Conversely, USE-UNAIDED tasks should be taught at the REMEMBER,
level before being'taught at the USE level. Therefore, juTt as every
REMEMBER objective should have a corresponding" USE objecti'be, every USE
objective should have a previous REMEMBER objective.

EXAMPLE :. The objective "The student will identify the connection of a
vblttheter to measure' the voltage across a compontnt by selecting
an illustration" is not appropriate for the intent of the course.
The Student will not see possible illustrations of connections
on the job, but will be required to set up to connection, thus,
the action, should be revised.

-tp
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TEST CONSISTENCY AND ADEQUACY:

Once o 4ectives are adequate, teiit items can be.develope
IQI d ej3 is the,quality, control step for test developme

involves determining whether test items are CONSISTENT /with
f and whether each item isADEQUATE.,

A test item is CONSISTENT with its objective if:

The next
This step
objective

1. The ACTION (TASK /CONTENT level) of
)

test item is thp same as-that
..t

of the objective.

2: The CONDITIONS under which the item is administered arp as close.a;
possible to those of the objective.

J

The STANDARDS-in the. test item, or'the STANDARDS for scoring :tio*item,
are as close as possible to the standards in the objective. L.7

7'

EXAMPLE: Objective: Given the necessary tools,and an operator's
manual.he student will set up and operate
a double-acting reciprocating pump, in five
minutes and according to the manual specifications.

Inconsistent,test-item: ."List the steps of procedure for
.Starting, operating, and stopping a double-,
acting reciprocating pump.".

Consistent

A/

This test item is, inconsistent, because
its TASK/CONTENT is REMEMBER- PROCEDURE
instead of USE-AIDED-PROCEDURE. Notice
that the action the student is.to perform
in th6 testis,not the same as the action,
required in the objective.

test item: "Use the operator's manual, and
necessary tools to set up and operate a double-
acting reciprocating pump. .You wiZZ pass this
test if you complete this task within 5 minutes,
in accordance with the manual specifications."

This test item is consistent with the
objective. Notice, however, that if
either the conditions or grading standardS
had been left out, the item would have
been inconsisten'k.



r.
10 4: The FORMAT of the test item is appropriate for the TASK /CONTENT

°MAPLE: "The steps in the procedure for operdting a

jet pump are iste below. Arraw tke in

the correct o er.

This is an ina propriate formal fo
REMEMBER -PROCE OE because the s nt

doesn't have t remember the pr Are, may
recognize the s eps. t,

-

.Note: Recognition items (multiple choice, matching, true-false) are
uSually NOT appropriate test formats for REAMER level objectives.

This is because these items do not reflect typical job-performance

° requirements.
Multiple choice, matching, and true-false items are appropriate.,

for concept recognition, nd can be appropriate for USE level objectzves

if theP are 'carefully designed. However, for USE level objectives,

"hands-on" performance, tests are' usually most appropriateq
f(

After a test.item is consistent with its objective, the test item is

ADEQUATE if:

I. The item is clear and unambiguous.

2. The item does not give away its own answer or'the answer to any

other item on the test.

3. The item is well constructed.

Other adequacy concerns covered in the IQI manual are met.

EXAMPLE:

P.

"Which of the following is ambiguous

because it does not say "choose aZZ that apply"
or "choose the best ...."

v

a
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PRESENTATION CONSISTENCY:
,

At, this point in the IQI process, objectives are adequate, test-items
are consistent with objectives, and test items are adequate. The

next instructional design step is to)prepare tie instructional materials
or presentations., The next IQI step is to insure that the presentations
are CONSISTENT with the objectives and test items, and are ADEQUATE.

p

In the prevs9 8 section, determining test-objectiim consistency involved
comparing eac item .th its related objective. Determining
PRESENTATION CONSIST CY, the other hand, involves checking whether
or not each of the 4NSTRUC TONAL COMPONENTS required for a given .

objective7test itemlis present. There are different types of instruc-
tional.components. .In order to insure consistency, the appropriate -

components must be present for each TASK/CONTENT ZeveZ. Not aZZ 1
task/content levels reduire aZZ compeinents.

The Instructional PRESENTATION COMPONENTS are:

1. STATEMENT: 'The instruction tells the student something he must,learn

2. EXAMPLES:

3. .PRACTICE:

40

The instruction shows the USE of content (concept, proce
rule,. or principle).

The student practices REMEMBERING or USING the content, and
is given feedback..

10



PRESENTATION COMPONENTS: A
V

STATEMENT Component: The instruction presents a statement of a fact,
a concept definition, thesteps of a procedure or

. . ,,e
rule, or a statement of a priinciple.

EXAMPLES: 1. "The characteristics of:a typical jet pump include...."
(concept definition).

"The procedure for changing a gasketein a check valve ia .,.7
(procedure definition):

al,

. 3. "To determine voltage, multiply current 0 resistance."
(rule statement).

EXAMPLE Component: The student is told or shot% how a statement of a
' concept; procedure, rule, or principle applies in a.

specific case..

EXAMPLES: 1. "The XXYZ pump.is a double - acting reciprocating pump
because it has the particular. characteristics noted
on the diagram below."' (concept example).

2. "Let's.see how OHM'S LAW appZies in a specific
(rule example),

3. "The N4vy's victory at Midway in World.War 71-illustrates
the value of cryptalogic intelligence because":.."'

- (principle example).

PRACTICE REMEMBERING Component: The student is asked to supply part or all
of a fapt statementoncept definition, the steps
of a procedve or rule, or the statement of a' pri clple.
The student.is -given FEEDBACK about the correctne s of
his answer.

EXAMPLES: 1. "The father of our country is ?" (Fact)

2. "List in order the steps or procedure for.. (Prqcedsi)

PRACTICE USING Component: The ttudent is asked to use a, concept definition,
procedure, rule, or principle on a specific case
to which it applies, and is given FEEDACK about sp. .,

the quality of his performance.

EXAMPLES:' 1,. "Classify the followirig'Lofargrams." (concept)

2. "Using the procedurelin the tech. manual, dissassemble.
the ....." (procedure)

3. "Solve the following circuit,problems...." (rule)

4. "Predict the effect (sociological and psychological) when
women are assigned to Navy ships." (principle).

11



For CONSISTENCY, diffetent comIonents are require, for different

ibrAhe REMEMBER level:

For the USE-UNAIDED level:

For the. USE-AIDED level:

3

These regvired components apply across all content 'types (fact's,
concepts,lprocedures,-riges, and' principles) for REMEMBERING,
and aZZ except facts for USING. For example, if; the objective and
test item called for the student to remember a fact, then the in-
structionmust contain a statement of the fact-to be remembered,
and at least one practice-remembering item with feedback. No ex-
ample is reguired, because it would be redundant witirthe statement.

a STATEMENT..

a STATEMENT
(or a review
of'the state-

( e aid .

tak the

place of the
statement.)

S

(no example)

EXAMPLES
(at least
one).

EXAMPLES.
WITH AID.

tasks levels:

PRACTICE
REMEMBERING.

PRACTICE
USING.

PRACTICE
USIA WITH
AID.

b

tl
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CCONSISTENCY
4

also requires that each required component meet the
following criteria:

STATEMENTS must be COMPLETE.

.

2. EXAMPLES must show application of the complete content.

3. EXAMPLES must match or reflett the conditions and standards required
of the objective and the test as'closely as possible.

4.' PRACTICE must include FEEDBACK.

, 5. PRACTICE must be of the same:task/content level as the,test ttsm -/

and objective.

PRACTiCE must match or reflect the conditions and standards required
of the objective and the testsas clos as possible, or be designed
to help the student gradually learn t inal task.

Mbst of the requiyements above are probably bvious, but some are
complicated. COMPLETENESS, .for eq;ample, requires different pre-,

olscriptions for different content types:

For a CONCEPT: "complete" means that all tW critical charac-
teristics of the concept; and their combination, aregiven.

Fora PROCE4RE: "complete" means that all the steps of the
procedure a416 given in the proper order.

For a RULE: "complete" means that all the steps of the rule
are given in the proper order.

For a PRINCIPLE: "complete" means that all the pre- and post-
conditions, actions, processes, causes,.effects, and,results are
stated, and the relationship betweeyhem is clearly stated.

r

ti
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,PRESENTAn ON- ADEQUACY,-
. ,

,Once all the required instructional coponents areJpresent, and each
of these components meets all of the 'consistency criteria, the

'ADEQUACY of the presentation can be assessed: This is done by. checking
each instructional component (statement, examples, practice) for
certain characteristcs.

4

A STAITENT is ADEQUATE if it meets the following criteria:

.

1. The statement mustbe SEPARATED from the rest of the instruction.
This helps the student find the main idea. When the statement is
separated, the key points stand out, and are not buried in the
presentation. There 'dre several. ways to accomplish this goal:

a.

b.

c.

d.

e.

Setooff the statement with boxes.
Use a different color.
Use a different type, or underlin
Place on a separate page, or in a
For audio or movies, pause before

p..

e.

special place on the page..
giving the statement.

2. The statement Must be IDATIFIED.. After the statement is separat
the student should be told what it is. This permits the studerit's
attention to be focused on the key points and thqir application, rather
than the student trying to become generally familiar with everything in
the instruction. One way to ;identify a statement is to use the word
"statement." Other more content-oriented words are even more helpful:

definition procedure for the principle of

Main Ideal Key Point: , General rule:.

rtk

EXAMPLE: (Here, the statement
is separated by the
box, and4dentified.)

3. In.addition to the statement, the presentation should include somethifyg
to help the student better understand and remember the statement.
Metho8 of providing this help include:

DEFINITION OF OHM'S LAW:

a. Giving a MNEMONIC (memory trick).
b. Giving a general example of how the statement can be-used.
c. Explaining why the statement is important.
d. Explaining how it came about, how it fits in the' ourse, or

how it relates to something the student already ows:
e. Explaining some of the terms in the statement. #

f. Representing the statement with pictures, symboh, flowcharts,
tables, etc.

EXAMPLE: The following figure can be a helpful memory
device for Ohni's. It will help you remember
it so, you can use it later on.

4. _IDtherdadequacy covered, in the IQI manual are met.;

14
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EXAMPLES
7
DEQUATE if-bey-meet the following criteria:

1. E MPLES must be SEPARATED and IDENTIF

2. )(AMPI. S must Ilinclude. some type of help.
.

I 3. EXAMPLES stiould range from "easy" to "hard."

4. hAMPLESshould)be represetAative of the job the student will do
after training.

-/

5. There should be enough. examples to cover the contenea adequately.

6. -W shouldshould clearly show why common errors are wrong.
4

The criteria are generally selp-explanatory, SEPARATED and IDENTIFIED
are the same as for statements, and points 3 to 6 need no further
explanation. The second criterion, HELP, is applied in ,differeAt
ways for "different content types. Some types of HELP for each con"teht
type are given below:

HELPS for CONCEPTS: gighlight the critical' characteristics of an
example.

Explain why or why.not something classified
as a member of a concept.

Show the use of a checklist or heuristic to
help classify.

Simplify early examples, e.g.,use line-drawings
instead of complicated 'photographs.

HELPS for PROCEDURES or RULES: Explain why each step is done. A

Explain why each step is important.
Give additional information about --

how to perform the task.
Give additional information about how

to know if you've done it wrong.
Give flowcharts, tables,.etc.

HELPS fbr PRINCIPLES: Highlight important features.
Simplify the relevant information from the

case study in which'it is e02edded.
Use logical representations of the IF-THEN

relationships.
Give additional information about how the

principle applies, or why it doesn't.
Give hints as to how to analyze problem.

Other adequacy concerns are given in the IQI manual.

'15 22
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PRACTICE ittcs are ADEQUATE if t y meet the following criteria:

k 1%. ThemPRACTICi section must be PARATE and IDENTIFIET.

2. The PRACTICE items must be free of hints that.would.n't be-present- ,

in the test or on the job.

3. The PRACTICE items should have the same format as the format of
the test items.

4. The PRACTICE items should range from easy to hard.

%,\ 5. The PRACTICE items should be typical of the job to be performed
A after training.

& PRACTICE items shad incliude the opportunity for common erro

'7. The FEEDBACK must also be SEP4RATED and IDENTIFIED, for each practice
41 item.

4

8. The FEEDBACK should include help (similar to that for examples).
eAs4a bare minimum, the FEEDBACK should direct the student back to
where ex instruction was originally presented. However, it is

VP better to have a new brief presentation, because if the student
got the practice wrong, the original presentation didn't help enough.)

The criteria are also self-explanatory.

Other adequacy concerns are givenin the IQI manual.

16
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MO Pir.':.0 I, , example ghown* an instructi,onal liccnta.ti,),1 0111(11

, oiolalc:: finny of tho adequacy rplIc a ,i..44-raibol (11,0 0c.1-.-

This example is :tollooed kJ a more, a lequale pt.'aentot ion ,,,i'

the came subject matter.
\ 3%

INADEQUATE PRESENTATION on ,the operation of an alarm circuit:
r..

1
The alarm circuit senses extremely high iemperatures.. When an

extreme steam t erature occurs (which is a very dangerous condiltion
that may,have.a verse consequdnces for a ship and her crew), the sensing
switch contact c ose,thus shunting the resistor. The decreased resis-
tance in the fr uit, according to OHM'S LAW (E=IR), causes an increase
in current flow in the circuit, which is enough to operate the alarm
relay. The re ay is designed to at a current flow above that
normally found in the circuit. OHM'S LAW states that with voltage
constant, a decrease in resistance-1n the circuit must be accompanied
by an increase in current flow.\ The contacts of the alarm relay then
close to actuate the audible alarm-device, which maY-consist,of a warning
bell with an electrically operated clapper, or an H254 resonated horn
assembly. Both of these produce extremely loud signals so they can
overcome normal ambient noise levels.

(

to external audible alarm device.

Why is it important that the alarm circuit be operational at all times?
Remember what hot steam can do to ships and sailors.

.

The example above is inadequate in several ways. Firdt, the principle
of operation of the circuit is not separated or identified. How is the
student to know what to learn from this presentation? Second,, the
presentation is cluttered with a lot of other "nice to know" information
that really doesn't help. If helps were included, they should aid
remembering or understanding"the principles of operation of the circuit.
Also, the practice is not separate dr identified, there is no feedback,
and the practice really has nothing to do with remembering the principle.

The next page shows a more adequate presentation.
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MORE ADEQUATE PRESENTATION on the princitplei of operation of an alarm circuit:

OPERATION OF THE ALARM CIRCUIT:

'(This 'secti<on describes how Extremely high steam temp atures cause the-
the,alarm circuit operates) switch to close. This shu ts the resistor,

because the switch and the resistor are
connected in parallel. circuit resistance
is decreased'and, therefore, current flow
is increased. .The increased current flow
operates the relay, closes its contacts,
and energizes the bell or horn.

BASIC SCHEMATIC EXPLANATION

1. High temperature closes switch.

2. Switch shunts resistor.

3. Decreased resistance = increased
current flow. (OHM'S LAW)

IP

Increased current operates r

. Relay contacts close.

6. Relay contacts energize bell or ,horn.

PRACTICE: Without using references or notes, explain how an alarm circuit
operates. Be sure to include in your explanation the important
actions that take place in the circuit. (Answer on pg. 256.)

2.56

ANSWER TO PRACTICE QUESTION: There are several ways *you could have explained
the operation of the alarm circuit, but your answer should h;ave included
the folloiiing ideas:

1. High temperature causes the switch to close.
2. When the switch closes it reduces total resistance

in the circuit.
3. Decreased resistance means increased current flow.
4. The increased current. flow operates the relay.
6) The relay contacts close and operate the bell or

horn.

)
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USING 111: IQI:

The IQI is vesgned for Quality Control during any objectives-based
instructional development process.

There arefovr documents that comprise the

1. Introduction and Overview ,(This document) 1

2. User's Manual (contains all IQI procedures, and examples
of their use)

3. Workbook (containipract4ce on all IQI procedures, with
feedback).

4. Job formance 'Aid (short version of all procedures)

To facil tOre use of the IQI procedures, the User's Manual, Workbook,
and JPA re designed to include three quality control forms: The
first fo assesses objective adequacy, and the second is used to
determin= test consistency and test adequacy, and the third evaluates,
objective presentatidn consistency and presentation adequacy. The
suggested e of these forms is as follows:

1. Either ' uring, or immediately after, the development of
objectiv- in instructional development, use the objective
adequacy form to assess the adequacy of each objective:
Any required revisions should be made before instructional
development proceeds.

.2. As test items are developed for each objective, they should be
checked for consistency with objectives, and adequacy, using
the second form.

3. As new instructional materials are developed, or as existing
materials are adopted, they are checked for consistency,witfr
objectives, and adequacy, using the third form. Required
revisions to materials and tests are made before they are
subjected to individual or small-gfoup try-outs.

FOR MORE INFORMATION:

For-more information on the IQI, contact:

Navy Personnel Research and Development Center
Code P304
San' Diego, CA, 92152

19

phone:

(714) 225-7121

AUTOVON 933-7121
7140
7194
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