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' cdntrol’ang[or evaluation procedures for

FOREWORD . .

The Instructional Quality Inventory '(IQI) was.developed in support of -
Navy Decision Coordinating Paper, Education and Training Development
(NDCP-70108-PN),/under subproject P.30A, Adaptive Experimental Approach to -
Instructional Design,.and the sponsorship of the Director of ‘Naval Education
and Training (OP-99). The overall objective of the subproject is to develon
an empiricably-based instructional design supgort;system to aid developers
in deciding on instructional alternatives baséd on cost/benefits and specified
resource lipitations. The purpose of the IQI, which was oriqinally called
the Instructional- Strateqy Diagnostic. rogile (ISDP), is to provide quality

nstructional development. -

A number of reports have heen nublished on the IQI/ISPP. The first pro-
vided an interinm trainina manual for the'ISNP (NPRNC Special Renort 27-14),
and the next, three addressed its empirical and workshop evaluations ("PRNC
Technical Reports 77-25 and 77-43 and Special Report 78-17). As a result
of these evaluations, the ISNP was extensively revisdd and retitled as
the I01. These revisions wereé jncluded in NPRDf. Technical Note 78-5,
which'ppgvided-an:interim training manual for the .INI,

. This report is the first in a series of four on INI procedures. The remain-
iq‘&fhree renorts, to bePublished in early 1979, include: R :

S, An +1QT User's'Mahual,-wﬁich will include a compléte description of all

e

*y:

- DONALD F. PARKER - . ‘
Commandina ,Officer: ’ : R \ o v )

“with practice on the 10] procedures.

101 “procédures, and provide examples of their use. , N\

2.7 An IQI Training Workbool, which will provide additional examples, along
. 1

L3 An'IQI Job Pér%qrmqnce Aid, which will proxide a brief vensién of each
IQI‘progkdure.- - S ' .

When.tﬁese four reports have\gi?n published, previous tra1nihg manuals (MPRNC.
Ahd

Special Report 77-14 and Tec cal“Nate 78-5) will have been superseded. ' : o
“Thedinl is intended for use by the Chief of Naval Educatioh and Training;

the Chief of Naval-Technical Training; the Chief of Naval Education and Training

Support (specifically, the Instructional Program Develepment Centers); the

Commander! Training Command, Atlantic; the Commander Training Command, Pacific; -

.and all other Navy activities concerned with the devel'opment, revision, or

acquisitian of instructional programs. Prospective users of the IQI are invited

to contact this command for assistance in implementation. : o 'i
. . v . .
- o, - . ; - . - ) ..

o




‘ SUMMARY
Probl em -
" Modern military instructipn is developed according to a syétématic

method called Instructional Systems Development (ISD). This method in-

" cludes the. following steps:

.

1. Job/task analysisVleadiﬁg to specification of training'objectives.
.~ 2. Development of tests to measure student progress toward the ob}LctiV@s.

v N ' o
3. Design of new instrdetion and/or adaptation of ,existing 1n;}FDction ‘
. e v

\

to achigve the objectives. .
4, Implementation of.theitraining program, }: o R
5, Evaluation aﬁd feedback for course maintenance. o ' -
o Various military activities'are using‘%his method to'deveiop oF revise

- many of their training courses, Thus, it is important that qualityicontrol
and/or evaluatjon procedures be developed for use with ISD. Such procedures

. are needed so that:

AN

.i; Quality)caﬁ be maintained throughout instructional design. “Thus, errors
made early in*fhe development process will not be magnified as development pro-
‘ceeds. ' . : . - . T e '

2. Existing materials can be evaluated with respect to newly derived traine
ing objectives, so that they can be modified or revised if necessary.
, “3. Pérformancé deficiemcies of course graduates can be tracéd toupbsseble
deficiencies in instructional materials. - R , ‘

* 4, finstructional materials obtained through contract efforts-can_be evaluated
before they are accepted. ) j 7. . S .
- : ‘ . N c

Purpose _ N ’ _ . o ‘

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

design and development personnel, ' T p ‘
. : - ‘ . . ) "

Backgr‘ound o o ' ) -
The Instructional Strategies Diagnostic Profile (ISDP) ‘was originally developed

by Courseware; ‘Inc. under contract to’' the Navy Personnel Resedrch and Development
. Center (Menrill, Richards, Schmidt, & Wood, 1977).(,/1ts. purpose was to provide a
JéZEaZSZ' : -

method for diagnosing defesgi;in instructional matenj : R
P 72 ‘ ~ o

<
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Flnally, the IQI is intended for use by people ‘who are familiar with 1SD;
it cannot be used by untrained persohnel. Also, ‘its application depends upon
a good task ana]ysis or the availability of subject matter experts--and pref-
erably both. This is because the IQI assumes that what needs to Le taught

has a)Jready been determined. ,

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

program,
The following reports in the IQI" series wii]'be avai]ap]e in ear]y 1979:

' 1.. A User's Manual, which w11] include a comp]ete description of all IQI
procedures, and prov1de examp]es of the1r use. -

2. A Training Workhook, which will provide add1t1ona1 examples and practice
on the IQl .procedures. .

- -

3. A Job. Performance Aid, wh1ch w111 prov1de a brief vers1on7bf each IQI
procedure. . - . .
R . . Lo
-\Conc]u510ns ' '

In previous empirical tests and in field workshops, ‘it has been shown that -
‘the IQIl is an effective method for assuring the qua11ty of instructional pro-
grams. In addition, there is great user iNterfest in the IQI; over 300 copies
- of previous versions of the IQl have. been distributed, and workshops on earlier
versions have been given ‘for many Navy commands. (Basea on feedback from work- N
shop participants, the HI appears to be\a very useful add1t1on to Navy instruc- -
tional design and develo t methods. . . .

Recomméndations

[ -

| 1. Thts report, and the forthcom1ng IQI user and tra1n1ng manuals, should
. be published as NAVEDTRA publicationg,.and made an off1C1a] part of Navy instruc-

tional desvgn and deve]opment procedures., *

g 2. The IQI s uld be considered for use by. Tra1n1ng Program Coord1nators o
- in the Nayal Techn}cal Traini@ Cgﬁzand’(and other commands concerned with tra1n- c
irg management) as “an evaluaﬁion a qua11ty contrdl tool.

3. The IQI procedures shodﬁd be. consi red for adoption in the Instructional
Program Deve10pment Centers under the Chiet of “Naval Educat1on and Tra1n1ng .

’

Support. : o .

" 4, The IQI prodedures should, be considered for use by technical monitors
of contracts fqr training programs as evaluation/acceptance tools.

V : ! 9. The IQI procedures should bq considered for_ inclusion in instructor
tr 1n1ng for those instructors who will have curriculum development respons1b111ty




-

: s/
/ . P
CONTENTS '

" o ' < . ‘w .

INSTRllCTIO}ML QUALITY INVENTORY PROCEDURES . . . . . . . e e e e e e e e s
The Classification System . . . . . . , . .. ..... PR L.
Objective Adequacy . . . . . . . . . . . .. e v e e e e e e e e e e e -

-~ Test Consistency and Adequacy . . . . . . . e e e e e e e e e e e e
Presentation Consistency . . . . . e e e e e e e e e e e e e e e e e
Presentation Adequacy. . . . . . . . . .. W e e e e e e e e e e e e e
Using the IQI R R R

REFERENCES « « « v o o o v e e e v e e me e s e

DISTRIBUTION.LIST . . . . . ... . PR P

N ‘
e m i - ’
¢
. ‘s
. “_ '
¢ “‘_ r .
xi »,’
7 P



| INSTRUCTIONAL QUALITY INVENTORY PROCEDURES

i,

THE CLASSIFlCAflgh SYSTEM!

‘The following elaaaiﬁca'ti(m pyatem i8 used in all I1Q! procedureas.
It t8 applied to the three main parts of inastruction: objectives,
teate, and inntru('tional presentations.

’ a

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

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

2. The type of information the student must 1earn. i.e., the
instruct1ona1 CONTENT .,

. ™ CONTENT R

Cl o TTTASK

R

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

A3




THE TASK DIMENSION: - o \\-

There are two main TASKS a .student can perfoﬁmaidf‘ , Jo-

1. He can REMEMBER information, or -

2. He can USE the information to do something.

REMEMBER (

1
USE | \:

¥ 4 e
EXAMPLE : .o
Here are\?.;o test items:
™ 1/ The symfol for resistor i's L o
. \ . ) )
(o 2. Using your knowledge of electronic theory, what would happen
‘ in the circuit shown below if the load resistance were

shorted?

- L ~
These two. test items differ with respect .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
know‘ledgebin a new situation. , . -

P



4 o o
% CONTENT DImMENsION: ,
Therg\a?e five types of CONTENT:
. FACT CONCEPT PROCEDURL RULE PRINCIPLE,
REMEMBER
USE Y J

, J,// _ / o
S égTS are simple associations between pames, objects, symbols,
catighs. etc. {

CONCEPTS are categories or classifications def}né& by.certain
' - specified characteristics.

PROCEDURES consist of ordered sequences of steps or operations
“Ber?ormea on a single object or in a“specific situation. . .

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

PRINCIRLES involve explanations or predictions of why things
appen in the world. That is, they concern predictions or «

L}

", interpretations based on theoretical or cause-effect re]atidpshipgi
\
\ NOTE: Facte can only be remembered. The others can be
remembered or used. .
L3 - ' E

| | SO

. v -~

L] \ ’

N
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e
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EXAMPLES ; g .
The following examplas Flluntmate fhe five vontent «u-«-.ur‘j'm- the
REMEMBER task level: -

. \
REMEMBER FACT Lo The symbol for reaiator o | |
2. 'I'h:;\/ntu:'x'unt will Iiat the namen of the
' pagta in the wind tndicating et remnt.
' ' ‘ »
REMEMBER CONGEPT L List the defining characteriation of a jet pum.
2o The siudemt will define the varfous kinde of
cloude u:wnuluo,“utmtuu, oteL ), |

REMEMBER PROCEDURE 7. Iiet in order the atepa for eleaning qn M=-16 rifle.
S0, The wtudent willl deacriBe the proceddr® for
preparing and sending a mdio Wmeasage,

REMEMBER RULE L. List the steps involved in finding the rhumb-
line course between two pointe on the earth,
&, The student will state the yeneri! rule for
solving for cirouit currer:, i voltage
and resistance. .

1 A ——
REMEMBER PRINCIPLE- /. State the principles of electbén movement in a
. _ semigonductor junction.. ‘ o
2. The student @ill recall the reasons why Wydrauliec

fluid contamnation rust be . wided.

Facts can only be remembered, kut for the ther content {ypea,' the

student may be asked to USE his mowledge :o cluesify, perform, solve,

or predict. The following are ezamles of th‘ USE task level for

all content types except facts: : ’ !
L

.

“USE CONCEPT L. Which of the pumps aboakd Wip ‘are jet pumps?
2. Given photographs of c~lowie,ythe student will
gort them according to type lewmlus, stratus, ete.),
. \ ) .

USE PROCEDURE I. Clean an M-16 rifle.

2. The gtudent will prepare and send a radio message .
USE l. Calculate the rhumb-line course from Pearl

. Harbor to Long Bedch. o

2. Given the values for voltage and resistance, the

| ‘student will calculate the current flow. .’ (

USE PRINCIPLE b . Descripe the theo¥etical mc')ement of electrons in .
. “ ' a PNP transistor.’ ' '

2. The student will pRedict what is likely to occur )
. if the landing gea Jluid(uere contaminated.




/

THE USE LEVEL CAN BE FURTHER DIVIDED'INTO TWo TYHLS:

1. USE-UNATDED fn which the student has no afds except his own nmnnry.~¥‘

2. USE-AIDED in which the stggent has o job aid for performing the task.

For thia {evel, the mature of the afd dependo o the content type:

tor USE-AIDED CONCEPTS the aid ohowld omafat of o lt’?ur'm'nn
atrategy, tneliding cach oritical characteriaf o, aoud the deciaion
tor be made aoconding to peeaence or aboenoe of that charagtering fo,
I aimple canee, the aid may only inclicde a iatof chamacteriotfon;
the deoraion ateategy to then fmplied. ’

. L
#ore USE-ATIDED PROCEDURES the 1t woudd })‘4' a fiat of atora to bt

performed,

\ For USE-ATDED RULES fhe aid would bet at leant o atatement of the
. Jormuda or rule to be applied, and could fnolude 5;14".{"11311,'” Jor
when and how to apply 1t : ¢

For USE-AIDED PRINCIPLES the afchwould alvo be at leiast a gtatemont
off the prineiple, and could tnelude quidelines for wvhen and how
to apply ot
EXAMILES: . : ..
) ‘ !
USE-AIDED: A ptlot'’s preflight chackl!iot g a USE-ANQED
{ prefii ’\ﬂn
procedure.  The pilot docs not Pave to rem
steps or their order because they are

er the
16 chiok= v

liat. The pilot does need to perford the ateps
correctly. ’ ’
o USE=URAHOED: "The stwlent will fileld-strip an M-16 rifle.”

lere, the student must remember the cteps in the
correct order, and perform them corpectly.

L
. In summary. the QEMEMBER level involves “pu}e".rémemberidg,
\_/,// the USE-UNAIDED level inQolves remembering what is to be used,
. and then using it, and
: the USE-AIDED level, involves "pure" using.
’ °
v \} 5 ' 4
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e \ ‘/, . " . - . . o .- , .
AR T . o SR .
. T T S - o ' i S -
O L R LN A >
L . ‘o’ PP P o0y . S e . ‘
: ot .7 : " 4 CONCEPT<~——. ‘PR&CE.DU . RULE PRINCIPLE - "~
3 [ L < ‘REMEMBER . SEDUEN€E\OF  REMEMBER OR -.REMEMBER, OR -,
L . FACT CHARACTERIS- STEPS REMEM- USE A 'SEQUERCE INTERPRET /*+ - \
- . RECALL OR TICS, OR >  BERED OR USED OF STEP§ WHICH PREDICT, WHY
P . \ ' RECOGNIZE CLASSIFY OB=  tN A SINGLE APPLY.ACCRDSS OR HOW THINGS -
L . . NAMES, JECTS, EVENTS  SITUATION OR_ SITUATIONS -  HAPPEN,“OR’
- £ © . "+ 3 PARTS, OR IDEAS AC-  OM_A SINGLE ~ OR ACROQSS CAUSE-EFFECT
, T, ' DATES, CORDING TO - PIECE OF  EQUIPMENTS ° ., RELATIONSHIPS .
SRS . PLACES; BTC.  -CHARACTERISTICS EQUIPMENT - \ -
B T . - - : ———
REMEMBER - RECALL OR | -~ ' . L
. RECOGNIZE FACTS, CON~ -|. *: ,
- CEPT DEFINITIONS, STEPS| . '
. OF PROCEDURES OR RULES, | .
STATEMERTS OF PRINCIPLE] . ‘
USE-UMAIDED - TASKS WHICH REQUIRE .
¢ CLASSIFYING, PERFORMING A PROCEDURE, ‘ ,
USING A RULE, EXPLAINING OR PREDICTING
WITH NO AIDS EXCEPT MEMORY., .
. . v .
USEMEDED -.SAME AS USE-UNALDED, b
~ EXCEPT JOB AIDS ARE AVAILABLE, - < \ N .
/ :
"‘ - . . \./\1 » '. \~.
, ) Y . W ’ ’
\< - ' baet P !
* Apy objectivé, test item, or giece of instruction will be
¥ Tflassifiable in .one and only one cell of the matrix,above. . |
. This matrix is used in.at1-IQI steps. . o
v' DAY N i . ° . g ) N - .
R | @ \
. | N . ‘ . ‘ . .I N - . © ’
) & D" —_— \' .
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OBJECTIVE ADEQUACY: - - - L

_ EXAMPLE: Inadequate obJectzve "The student szZ prepare a standard

. eircumstances.

‘training program is to teach the student how to do

‘ !‘*:J . . . . - N ‘ .. . -

he first step in the IQI procedure conresponds with t@e deveZopment
of training objectives. The proceduré deseribed beZo 18 used to L

determeng_;f each obgectbve t8- adequate fbr f“rther znstructzonal " N
development.. ‘. S - . :
Oﬁ)ecttves are” DEgUAT if they sat1sfy three genera] cr1ter1a ' : T

. N

. ),IS the obJectlve CORRECTLY STATED7 Does the obgectzve znclude statemente
of actions the student is to perform after training, the cox itions under
. which the wperformance is expected, .and the atandards which he performance

must meet? If even -one of these parts is.missing, the abgeatzve*rs , .
inadequate because tr&zntng for it camot be designed or evaluated. -
~

Navy message:" - This is tnadequate because it does not specify-
,elther the conditions (given a typewriter? TTY?) or the
standards (how fast and how many errors)

L2
Y
-

.Is the objective ‘CLASSIFIABLE on the task/content matr1x?‘ If the' ob-

Jectzve cannot be classified, this means that the actiow 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

. <a A
EXAMPLE: The obgectzve "The student wzll 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

IS the “1ntent“ 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 agtions, condztzons,

and standards of the task to be performed on the job after training.

- In addition, it %S assumed that the ultimate ‘lntent" of any .

omething (i.e.,USE

level). Therefore, there must be a USE-level objective for each REMEMBER

objective. (Facts are a speg#fl case: Although facts are not used, they

often muct be taught to provzde u knowledge baSe for a later use-level

task. Uherefore, in order to justify teachzng fbcts, they must support

somg use~level objective.)

Conversely, USE-UNAIDED tasks should be taught at the REMEMBER
level before being taught at the USE level. Therefore, Jugt as every
REMEMBER objective should have a corresponding USE objectibe, every USE
ngeqtzve should have a previous REMEMBER objective. ,

| EXAMPLE: The obgectzve "The student will zdentzfy the connectzon of a

voltmeter to medsure the voltage across a compontnt by selecting
an illustration’ is not appropriate for the intent of the course.
The student will not eee possible illustrations of connections
on the job, but will be required to set up tﬁi connection, thus
the action, should be revised.

¥

;

14



TEST CONSISTENCY ano ADEQUACY: (.~

e e

f’and'whether each item is, ADEQUATE

ectives are adequate, .test items can be developed.
18 the quality, econtrol step for test developme, .

)v.t‘-!:' ’ -
b . o R . i\)

ol

involves determining whethe® test items are CONSISTENT’wmth obgectzvea,.

@
A3

A test item is CONSISTENT with its objective if: "~ | L

1.. The ACTION (TASK/CONTENT level) of le ‘test item is the same as” that
- of the obJect1ve .

2: The CONDITIONS under which the item is adm1n1stered arg és close. ag
poss1b1e to those of the obJect1ve S R

-

1 1 B

l.

“\3. The STANDARDS-in the test item, or the'gTANDARDS for scoring tha,1tem,

are as close as possible to the standards in the objective.

EXAMPLE:

\ .
N .
./q,y
’.,'5 ) C s : .

Objective: Given the necesgary tools, and an operator’s
manualegihe student wyll Bet up and aperate
a double-acting reciprocating pump, in five
minutes and _according to the manual specifications.

Ihconszstent ‘test item: IMList the steps of procedure fbr
tarting, operatzng, and stoppzng a double- .
acting reciprocating pump. " o

This test item is inconsistent, because
1t8 TASK/CONTENT is REMEMBER-PROCEDURE -

; instead of USE-AIDED-PROCEDURE. Notice
/. that the action the student is'to perform
-/ 1in thé test is.not the same as the actzon,
C required in the obgectzve

Conéistent'test item: "Use the Qperator 8 munual and

/ necessary toole to set up and operdte a double- N

s/~ acting reciprocating pump.  You will pass this
/N test if you complete this task within 5 minutes,
/ '+ - in accordance with the manual specifications."

,/ . ' This test item i8 consistent with the

’ : objective. Notice, however, that if
either the conditions or grading standards

" had been left out, the item would have -
been znconszstenﬁ '



4 ~ » ) . “
L ( S : | (
S s 4 The FORMAT of the test item is a propr1ate for the TASK/CONTENT | | ,
v B - level. : -
5 . . -
' '°EM’ LE: ‘ "The eteps in| the procedure foi operating a :
’ ) . ' Jet pump are tstedz/below Arm(ggg them in T
- e the correct order. g | .
o o This ie an ina propriate fomaf fo N ..
_ Tt g S HEMEI*BE’R—PROCE URE because the & nt
SR . doesn't have td remember the pr edire, onfy .
, — : reaogmze the steps. . '
. ( o
v ' .Note: Recognition items (multtple choice, matehing, true-false) are .
usually. NOT. appropriate test formats for REMEMBER level objectives.
Thie ie because these items do not reflect typical Job-penfommce ) .
* °* " requirements. .’ -
Multiple choice, matchmg, and true-falee items are appropmdte
for concept re rggmtwn, and can be appropriate for USE level obgectwes
if they are cartfully designed. However, for USE level objectives, .
"hands~on" performance. tests are usually most appropmate /z v _ >
- . . . -
After a test item is cons1stent with 1ts objective, the test item is ,
ADEQUATE if: _ . N L t/
1. ' The item is clear and unambiguous. ~ . - ' | \ —
2. The item does not give away its own answer ore=the answer to’ any
" other item on the test. .
3. The item is weH constructed.' . © C’? . | '
4, Other adequacy concerns covered in the IQI manual are met. | :
EXAMPLE: ' Wyhich of the following ..." ig ambiguous )
’ : ‘ o " because it does not say "choose all that apply" B . *
- or "choose the best ...." : .
v .
- \
9 ;.
. 7 . \ | v . <
e e ’
g
N s )
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PRESENTATION CONSISTENCY: ¥ 7

‘

—
-t
«

. At thts po;nt in the IQI process, deecttves are adequate, test -items
s are comgistent with objectives, and test items are adequate. The
" next wynstructional design 'step is to prepare the instructional materials
. or presentations.. The next IQI step’is to insure that the preserftations
_are CONSISTENT with the obJecttves and test ttems, and are ADEQUATE.

¢ ! :
-In the pre;zsgitzizt;:n determmntng test—obgecttve consistency involved
eac item with its related objective. Determining -
PRESENTATION CONSISTENCY, the other hand, involves checkzng whether
. or not each of the STRUC IONAL COMPONENTS required for a gzven
objective-test item'is. present. There are different types of imstruc-
‘tional.components. _In order to insure consistency, the¢ appropriate

. .. components must be present for each TASK/CONTENT- ZeveZ Not all ). '
- task/content levels rejuzre aZEﬁ;cTBenents
9 The Instructional PRESENTATION COMPON NTS are: |
1. STATEMENT: * The tnstructton tells the student 8omethzng he must_leqrn

2. EXAMPLES: The instruction shows the USE of content (concept procedure, * -
T ®*  rule,.or przncmple) /1 : bt
. .
3. -PRAC[ICE: The student practicee REMEMBERING or USING the content and ‘
: 18 gtven feedback. - N )

10

17




v

PRESENTATION conponsms:e o e C

STATEMENT Component:
e
 EXAMPLES: 1. '

+

fs.'

EXAMPLE Componentf

[ ,‘

£

)

rd

2. "Let's see how GHM’S LAW applies in a 3peccfic case.

(rule statement). ” Y,

The instruction presents a statement of a fact i
a concept def1n1t1on, the- steps of a procedure or R

rule or a statemerit of a pr,nnmple

"Ihe characteristics of a typccal Jet pump cnclude

(concept definition).

(\__/// . - ”fhe procedure for changing a gasketrzn a check valve is .,." //’/<
S - (procedure definition). I

¢
]

[ y . 0 . ) . ’
'"To determzne voZtage, multiply current éy resistance. " p

.
The student is told or showp how a statement of a

' concept; procedure, rule, or pr1nc1p1e app]1es in a-

specific case.
\'-iﬁ

EXAMPLES: 1. "The XXYZ punp is a double actcng reczprocatcng pwrp -

because it has the particular charactegistics noted
on the diagram beZow - (concept example) a L

T

(rule emampZe)
b 3. "'he Ndvy's vzctory at Midway in World War 11 LZZuerafeu MhL
. tﬁe value of eryptalogic zntellzgence because o
. (prcnctple example) -
PRACTICE REMEMBERING Component The student is asked to supply part or all
of a fact statement, concept definition, the steps. .
of a procedure or rule, or the statement of a pripciple.
The studentis -given FEEDBACK about the correctne s of
. h1s answer,
EXAMPEES: 1. "The father of our country is , ‘_ P (Fact)
2. 7List'£n order the steps of'procedurc fbr~ o fPrqceduﬁa)
S : : ¢
PRACTICE USING Component: The Student is asked to use a concept def4n1t1on,_
- procedure, ruie, or pr1nc1p1e on a specific case, .

EXAMPLES:* 1,.

’
- 2.
i .-,-.{ -
7};,\'; KN
€
>
L] 4.

“to which it app11es, and is given FEEDRACK about
the qua11ty of his performance '

"Classify the fbllowing'Lofhryrams " (concept)

"Using the procedure\in the tech manual dcssassemb?e

‘the ...." (procedure) . R

"Solve the fbllowtng czrcuitvproblems.;..” (rule)

-<"Predictlthe effect (sociolcgica§ and péychological) Dhen

women are assigned to Navy ships." (principle). '

"o 18
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For CONSISTENCY, d1ffer‘ent com;ﬁ)nents are requu}ed for d1fferent taskk levels

I-Lor ~the REMEMBER 1eve1 a STATEMENT. (no excmrple) “ PRACTICE °
: R N , REMEMBERING. -
For the USE-UNAIDED leve'l: a STATEMENT EXAMPLES PRACTICE
' ! . (or a review (at -least USING.
N \n . - of 'the state- , one).
‘ & : ment, ) :
For the USE-AIDED level: (e aid . , EXAMPLES .  PRACTICE
- takee_the . WITH AID.  USING WITH
? . - place of the AID.
‘ statement.) ‘ -

f ‘
. These reqyired components apply acrosg all content ‘types (facts,

concepts,f procedures, .miles, and principles) for REMEMBERING,

~and all except facdts for USING. For example, if, the obgectzve and
test item called for the student to remember a fhct then the ‘in-
struction must contain a statement of the fact.to be remembered,
and at leagt one practice-remembering item with feedback. -No ex~

ample 18 requzred because it wouZd be redundant with the statement.

N
% '

-~ 7 I

P
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CONSISTENCY also requires that each requlred component meet the
fo]low1ng criteria: ) .

STATEMENTS must be COMP'EETE . . .

¢ L}

2. EXAMPLES must show appllcat1on of the complete content

—
L]

3. EXAMPLES must match or reflect the ‘conditions and standards requ1red
' of the objective and the test as’closely as possible.

4

4. PRACTICE must includé FEEDBACK. - f \ :

. 5. PRACTICE must be of the same.task/content level as. the\test 1tem —
and obJect1ve .

6. PRACTICE must match or ref]ect the cond1t1ons and standards required
- of the objective and the test as clos as possible, or be designed
- to help the student gradua]]y learn t ina] task.

’ ' . N
Most of the requiyrements above are probably bvzous but some are

. |complicated. COMPLETENESS, for egample, reqmres dszerent pre-.
/Jscmptwns for different content types: . ., o

. For a CONCEPT: "complete"_ means that all the critical charac-
teristics of the concept, and- their combination, ard " given.

I ' For'a PROC%' "compiete" means that all the steps of the
‘procedure are given in the proper order. .

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

N

F; - PRIN E: ‘"eomplete" méans that all the pre- and post-
P \ ~ conditions, actions, processes, causes, .effects, and -results are
stated, and the relationship be,tu)eeuxthem is clearly stated.

- ) ‘

i

~. -
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[PRESENTATION- ADEQUACY-

. .Once all the required instructional components aresSpresent, and each
of these components meets all of the ‘consistency criteria, the VS
" ADEQUACY of the presentation can be assessed. This is done by. checking
each instructional compoment (statement, examples, practice) for
certain characteristics. - . l

1 .

..
3

<

A STAIE\MENI is ADEQUATE if it meets the following criteria:

. 1. The statement must-be SEPARATED from the rest of the instruction. - co- -
This helpe the student find the main idea. When_the statement ig »~
separated, the key points stand out, and are not buried in the
presentation.  There ‘dre several. ways to accomplish this goal:

' : v ) '0\ o 3 /

. Setyoff the statemerpt with boxes. , \ . _ '

. Use a different color. L \ e

. Use u different type, or underline. o ,

" Plagce on a separate page, or in a spectal place on the page.. . =~ . . .

For audio or movies, pause before giving the statement.l : : ) /

d,

® A0 TR

2. The statement must be IDﬁTIFIED." After the statement ig separat
the student shruld be told what it is. This permits the student's
attention to be focused on the key points and their application, rather

- than the student trying to become gentrally familiar with everything in
the ingtruction. One way to identify a statement is to. use the word
"statement." Other more cont(znt-oriented words are even more helpful:

-

L \ definition procedure for - the principle of _____

. L] -
} Main Ideay Key Point: General rule: fj(
o . EXAMPLE: DEFINITION OF OHM'S LAW: ~ ' (Here, the statehent
. - cee y e 18 -8eparated .by the

box, and _jdehti fied.)

3. In.addition to the statement, the presentation should include somethfng
to help the student better understand and remember the statement.

Methoje of providing this help include: o .
a. Giving a MNEMONIC (memory trick). ' ‘
b. Giving a general example of how the statement can be- used. ’
c. Explaining why the statement ig important. - )
i , d. Explaining how it came about, how it fits in the course, or .
how it relates to something the student already khows. ’
Explaining-some of the terms in the statement. , oo

Representing the statement with pictures, symbols, flowcharts,

. ‘ | tables, etec. . _ \ . N .
u EXAMPLE: The following fiéure can be a helpful memory | | . '
A ; device for Ohni's. It will help you remember ( ' ‘v

wow

»

it 80 you can use it later on.

—

y in the IQI ’man_ual dre met.’
T : . i

v

i (Oi:heriadequacy, covered

LY
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MPLES must be SEPARATED and IDENTIt}

MPLES. must Snclude some type of help.
] \ *

EXAMPLES should range 'from "easy" to “hard."

XAMPLES shou]d’Be representatlve of the job the student will do

after training.

| There should be enough examples to cover the conteqf;%;ea adequate]y

The ‘criteria are generally seZp-epoanatory. SEPARATED and IDENTIFIED
are the same as for statements, and points 3 to € need no further '
‘explanation. The second criterion, HELP, is applied zn.dhfféreﬂt '

ways for dtfférent content types. Some types of HELP for each conteht

type are given below: -

-HELPS for CONCEPTS: Hzghlqght the crtttcal characteristics of an.

example.

EXAMPLES are, ADEQUATE 1fﬁfhey-meet the following cr1ter1a

o

4

¢

. :QXAMPLES shou]d c1early show why common errors are wrong.

as a member of a concept.

Show the use of a checklist or heurmstzc to

help classify.

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

.

1

Explain why or why not something i§ classified

. HELPS for PROCEDURES or RULESE Explain why each step is done.

: Explain why each step tis tmportaht
. . o Give additional information about
how to perform the task.
Give additional information about how
to know if you've done zt wrong.
* Give fiowcharts, tables, ete.

HELPS for PRINCIPLES: Highlight important features.
. .. Stmplify the relevant information from the
. case study in which it is egbedded.
’ - . Use logical representations of tHe IF-THEN

relationships.

~ Give additional information about "how, the
. principle applies, or why it doesn't.
~ ' Gtve hints as to how to analyze problems.

3

Other adequacy concerns are giveh in the.IQI manual.



| ) . -
PRACTICE itdws are ADEQUATE if t'i; y meet the following criteria:
.. The PRACTICE section must be

after training.

L~

7

‘L

<!

PARATE and IDENTIFIEUF

The PRACTICE items must be free of h1nts that .wouldn't be- present ,
in the test or on the job.

The PRACTICE items shou]d have the same format as the format of

the test items. . ..
~ . , :

The PRACTICE items should range from easy to hard.

The PRACTICE items should be typical of the job to be performed

<

The PRACTICE 1items shag}d 1ncyude the opportun1ty for common erro

The FEEDBACK must also be SEPARATED and IDENTIFIED'for each practice
item. )

.8
The FEEDBACK should include he]p (similer to that for examples)
(As”a bare minimum, the FEEDBACK should -direct the student back to
where tle instruction was oridinally presented. However, it is
better to have a new brief presentation, because if the studénf
got the practice wrong, the original presentation didn't help enough. )

The criteria are also self-explanatory.

Other adequacy goﬁcerns are given. in the I1QI manual.

A ]
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EXAMIYLE: The next exanple shows' an tnstructional pregentaddon which

tootolales wany of Lhe adequacy erileria deseribdd abooe,”
Thiv cxample <8 followed by a morc :(/('(]l,a‘l/(' prosentat Lo of

the came subject matter. .
N

,\- | \

{
“ e

INADEQUATE PRESENTATION on .the principles of operjtion of an alarm eircutt:

Pad

J Yy : -

The alarm circuit senses extremely high Eemperaturesu When an
extreme steam temperature occurs (which is a very dangerous condiltion
"that may, have, aflverse consequences for @ ship and her crew), the sensing
switch contacts close,thus shunting the resistor. The decreased resis- -
tance in the ¢irguit, 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 rejay is designed to operate at a current flow above that
normally found in the circuit. OHM'S LAW states that with yoltage
constant, a decrease in resistance™in 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 warhinhg
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.

, "\\\\\ |

Kié-ﬂ ‘l,' §}“ | | _,‘H

to external audible alarm device.

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

, ? » : 1

The example above is inadequate in several ways. First, the prineiple

of operation of the eircuit 18 not separated or identified. How is the
student to know what to learn from this presentation? Second, the
presentation ig 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 i8 not separate or 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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MURE ADEQUATE PRESENTATION on the princépleé of operation of an alarm circuit:

A e

L
! ‘/ 1

t

OPERATION OF THE ALARM CIRCUIT:

" (Thie ‘section describes how Extremely high steam tempdgatures cause the -

" the.alarm circuit operates) switch to close. This shudts the resistor,
because the switch and the resistor are
connected in parallel. Circuit resistance
is decreased” and, therefore, current fliow

L ‘ is increased. .The increased current flow

operates the relay, closes its contacts,

and energizes the bell or horn.

BASIC SCHEMATIC IR EXPLANATION
+, - . ‘ .
] L ] ‘V/,,l. High temperature closes switch.
# Teo 3*.-F~—'- 2. Switch shunts resistor.
- L
G 3. Decreased resistance = increased

current flow. (OHM'S LAW)

)
“\\\\\\“\\\\\\\L\{ g, Ié;reased current operates r71§}.'

Relay contacts close.

be————06. Relay éontacts 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.)
i . .

-

\

) . : )

L3

256

ANSWER TO PRACTICE QUESTION: There are several ways you could have eaplained
the operation of the alarm circuit, but your answer should have included
the following ideas:

High temperature causes the switch to close.

1,

2. When the switch closes it reduces total resistance
in the circutit. .

3. Decreased resistance means increased current flow.

4. The increased current. flow operates the relay.

5./ The rélay contacts close and operate the bell or

horm,

C

3
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USING TIE IQI: : .

The IQI is ‘lsfgned fnrngya11ty Control du;gng any objectives-based
. instructional development” process

There aré-four documents that comprise the IQE}
1. Introduction and'0verview :JThis dbcumeq;) {

2. User's Manual (contains all IQI procedures, and examples

o of their uge)

3. Horkbook (contain?pmct{ce on all IQI procedures, with
feedback)

formance Aid  (short vemnon of all procedures)

To facil tqje use of the IQI procedures, the User.' s Manual, Workbook,

7 and JPA pere designed to include three quality control forns The
first fokm assesses objective adequacy, and ‘the second is used to
determing test consistency and test adequacy, and the third evaluatesé

objectivekpresentation consistency and presentation adequacy. The
suggested use of these forms s as fo]]ows'

1. Either ur1ng, or 1nmed1ate1y after, the development of
objectivlsg 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 object1ve, they shou]d be
- checked for consistency with obJect1ves, and adequacy, using
the second form.

3. As new instructional materials are developed, or as existing
a materials are adopted, they are checked for consistency.with
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.

F(R MORE INFORMATION:
t';a .

For ‘more 1nformat10ﬂ on the IQI, contact: ' phone:
Havy Personnel Research and Deve]opment Center (714) 225-7121'

Code P304 . i
San  Diego, CA,6 92152 . AUTOVON 933-7121
. 7140
7194

" 2
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