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Since the usefulness of the Interservice Procedures
for Instructional Systems Development (IPISD) depends on authoring
.alds which enable persénnel to translate IPISD procedures intaq -
inst&uctional prodjcts, this project examined the fepasihbility of
providing #uch "hdW¥iso do 1t _auidance for the instructional design
and development tasks identified for Block II.2-Develop Tests and )
Block III.4-Dévelop Instruction. Online authoring aids vwere developed
to be used on the PLATO IV Computer-A ssisted Instruction (CAI)

systea, as well as off-line versions, to assist the author in _
preparing materials for both CAI and non-CAI delivery of instructiog.
The three lgyelis of evaluation condected included an inforsal .o
evaluation on existing IPTISD materials, a formative evaluation of the
newly developed authoring aids, and an evaluation of the .
-instructional materials produced. Findings were positive--user-—
acceptance of the authoring aids was high, and the time required for
development. of test and lesson material was significantly reduced.
Based on these findings, *he development of such alds for additional
blocks of the IPISD model have been initiated. Flowcharts for both
the two blocks studied and the authoring aids are provided, and
97-item bibliography is attached.. (BBHM '
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- The ComputerLBaaed EducationgFechnology Team of the U.S. Army
Research Jnstitute for the Behavioralgand Social Sciences (ARI) performs
research and development in eares of educational technology that apply to
_militery training. Of interest are computer-based instructidonal delivery
¢ systems that focus 6n developing the accompanying instructional course-
ware in-thd mdst effici®ht and cost-effective manner possible. Develop-
ment and implementation of sugh systems wikl help solve ‘the problem of
training individuals to produce good courseware in a reasonable time, at
an acceptable cost. ' ."

mhiq Technical Report describes a development and feasibility demon~ . .
stration of twq author aids designed to assist individuals in developing
tests and instruction. The project was funded ‘jointly by ARI and the
Defense- Advanced Research Préjects Agency (DARPA). To accomplish this
research, ARI's resources were augmented by contract DAHC 19-76-C-0041 with
the Human Resources Research Organization, an organization selected as hav-
ing unique capabilities for research and development in this area.

Personnel at the U.S. Army Engineer Sghool (USAES), Fort Belvoir, Va.,
provided gujdance and assistance throughout the project: Dr. Everett
Rompf, Mr. Jack Ainsworth, LTC Ernest Larson, MKJ John Harvey, MAJ Ramile R. .\\
Rebello, 1LT D. Bunn, SFC,Alton J. Blanchard, and SFC Leon M. Loomis. In
addition, Dr. James Kraatz, PLATO Services Organization, Computer-Based
Educational Research Laboratory, University of Illino:ﬂb at Urbana, and
Ms. Beverly Hunter and Mr. 'Richard Rosenblatt of HumRRO also -contributed
to the research effort

‘The entire researtch work unit area is responsive ‘to the requireme /f '
of. TDT&E Project 2Q762717A764 "Educational and. Training Technology," tHe -
1977 ARI Work Program. ; N
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ON-LINE AUTHORING AIDS FOR INSTRUCTIONAL DESIGN
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BRIEF | : -
\
Requirement: . ’ ‘ '

| . * . :

The purposé was tc:examtne the feasibility of providing "how to do
it" guidance (authoring aids) for the instrgctional design and development
tasks identified by the Interservice Procedures for Instructional Systems
Development (IPISD) model. The usefulness of the IPISD model depends on
authoring aids which enable training personnel to translate IPISD pro-
cedures into instructional products. The authoring aids developed by this
research should be useful for computer-based and off-lineg instrnction and
be generalizable to differing subject matter areas.

a

Y . L

Procedure: . T

4 : P
Authoring aids were constructed, implemented, and tested. The author-
ing_aids were developed go be used on the PLATO IV Compute Assisted In-

" stPuction (CAI) system. - The first step proddq\i flowcharts which detailed

the steps of the IPISD Blocks II. 2 (Develop Tests) and III.4 (Develop In-
struction); 1 On-line authq) ajids ag well as off-line vergions were produced
to assist the author in preparing materials for CAI and Ron-CAI de11Very

' of instruction. . . ’

-
'l

Three levels of ebaluat&on were conducteg. ‘An informal -evaluation
on existing IPISD materials was performed, “and a formative evaluation on
the newly developed authokring aids. Finally, the instructiona1~materials
were evaluated by military authqrs and admlnlstgred toQU S. Army Engineer

School trainees.

Findings:
/ ¢ .

‘The feasibility of on-line aids.for implementing IPISD.--Blocks II.2
(Develop Tests) and -III.4 (Develop Instruction) was demonstrated through
the evaluations. User acceptance of the aids was hiegh, and the time re-
quired for development o6f test and 1esson material has been significantly
reduced. SN . . )

Utilization of Findinqs:

Based on these flndings,‘the development of authorlng aids for addi— ‘
tional blocks of the IPISD model was 1nitiated . -



ON-LINE AUTHORING AIDS/FOR INSTRUCTIONAL DESIGN

L * . H . L
L. .

CONTENTS v . : . .

.
v ~
' 1]
A Fuiext provid ic L] . \
e
. . ¢
~ .

: : _ -
1 \ I . B o _
, : ) Page
o  CHAPTER I: BACKGROUND‘ T T 1
N . ’
) Systems Approach to Training , . .. e e g e e e 1
. ' Problems of Implementjng Instructional System '
DeVelopment Models . . . . . . . . .%o 0L 000 e s e 3
The Need for Author Aids . . . v« . v v v e e e 6
- Evalu&tion ¢« o L ) e o Lt . e e e & s e v . ¢« . e o o e e .6 = 11
CHAPTER 11+ @URPQ%E T T
CHAPTER ITI: ‘APPROACH e e e e e e e e e e e e et e 4 18
CHAPTER IV: PROJECT ACTIVITIES AND ACCOMPLISHMENTS . . . . . . . . . 21
Task 1+ Analysis and Determination of Required Author .I
) . Atd Elements . . . . . 4. .. .\ 0000 21
, Task 2.. Conversion of Flowcharts to-Interagtive Program . . . . 27
' - Task 3. Evaluationf . . . . .gv . « . o . . 4 ; 36
Task 4. Revisions x ' 42
CHAPTER v: RECOMMENDATI%NS S 44
.l_' v
Modification of Current Author RJjgs - X
Additional Author Aids for IPISD BlocksJII 2 and II1I1.4 45
Conversion of INQUIRY Authors Aids to a CAI System Other ’
than PLATO IV . . . Ce e e oo\ 45
Development of Author Alds for IPISD Blocks Other than _
II.2and III1.4 . . . .'. . . vl oLl 0 L. . Ly X 46
Author Characteristics . . o e e e e a 46
- REFERENCES . . . . . v v v u o o o . .. 47
. v ) .. . ) . '
N ' * List of. Flgures- . .
- o o v
Figure 1. 'Detalled Breakdown of Activities to be Performed in ¢
Each Phase . . . . . . .. & 4
‘ 2. Flowghart of Block II.2: Develop Tests . . . s .. 22
L] ’ il ~ N
Jirf Flowchart of Block III.4: Develop Instruction 23
" . vii
%:7 o 7 ! v
E : .5



C 7 Page
. A . . ..
4. Illustrative Flowchart Expansion of IPISD Block 2.6 . . . . . . 24 .+ ~

A

5. Illustrative Flowchart Expansion of IPISD Block 2.6,1 . ., . o . 25

kY

o 5 List of Tabiee . .

»

1. Characteristics of Practice Question Author Ald - ’ -
. (MUltiple ChOice) . [] . K] [] . . . [] [] [] [] ‘ . -\ . [] . [] . [] 4 3I .
\ . .
\ . . * T - !
2. Characteristics of Practice Question Author ‘Aid . : , .
A (True-FalBe) o e o e . . . . . . . . . . . e . e . . . .« , e . . . 32
‘ 3.  Characteristics of Practice Questton Author ‘Aid .
(Constructed ReSpPOnNBEe) . .« « « o o o o o o o o o 4 o e e 33
4. - ENCOA Lessons %uthored on PLATO 'Using INQUIRY Aids . . . . . . 38 '
* ‘ Y i R * .
APPENDICES
A. , Readability Level Formula ' _ ) / §

B.'" Flowcharts of IPISD Block ‘11.2 (Develop Tests) and Block III.4
: (Develop Instruction)

\

C. Detailed Flowcharts of Author Aids for 'IPISD Block II.2 and
« Block III.4

. ayt™
[

Q. ) ' .Viiil




4
' ~
;o . - - Chapter 1
T _ ' - _ BACKGROUND . ' -
'S . The pyrpose. of this- -chapter - is to provide P“ overview of the state-
of- the—art related:- to instructional systems deﬁ}gn and evaluation. Major
subjects addressed in this chapter are: K\
. Systems Approach to Training S e N ‘

The Need for Author Aids
Approaches and Techniques for Evaluating Instrucvion

. .
\ - N . +7

R ‘ | | .
SYSTEMS APPROACH TO TRAINING. _—

A

Problems ‘of Implementing ﬁEstructional System Development Models

A revolution in the technolpgy of training within the military and
industry began when the:sydtems concept was applied to the development and’
conduct of training.. Even now, after 25 years, the full potential of

: appl&ing the systems approach to improve the effectiveness of instruction,
improve on-the-job performance and lower the_ cost of training has not been
realized. ‘Even so, results from applications of the systems approach in
terms of improved instruction, inereased relevance -in what is taught, and
lowered costs have been 'so dramatic that, at present, the systems approach’
to training has permeated civilian training (and- educatton as well)--
training in business and industry, . training in the military services, -and
training in other agencies of the federal govefnment \ .

! 5

.

Many different names,; terms, and variations are or have been used for
the systems approach to training. Some, of the names are: 'systems
engipeering of training," "curriculum engineering," '"systems approach to
trdin g,' "instructional systems development," "training situation analysis,"

e

"mbdern instructional tecHnology Even among those using a particular
name, there are many divergences in definitions, particulars of technique
- and procedutes, ,and éffectivéness with which the systems approach is

applied. Despite such variations, the-gommon thrust and orientation of
5 these applitations is pre-eminent, espetially as they contrast with tradi-.
- ot t1dnal approaches to training :

-

The essence of the systems appro ch'to training rests in identifying
. explfcit.end states that are to be achieved through training and in defining
sets of orderly, objective, and explifit procedures to do that which is
~necessary to achieve these end states' in.the most cpmprehensive, reliable,
effective and efficient manner.

+

The systems approach defines a process which.focuses upon the job
that is ultimately to be performed and upon the individual who is to learn




to perform that job, Traditional approaches, by contrast, focus upon
conventional subject matter blocks that tend to be more of the "school
catalog" variety and are, generally, only approximately pertinent to what.
the student will be doing later. -

A In addition, most traditional approaches place the burden for infor-
mation transfer upon the students rather than on the instructional
materials. Whether the instruction is rapid or slow, complex or.dull,
the stident must adqpt._lii contrast, in the sydstems approach, it is
feasible to engineer flextbility into the instruction and, so, to adapt
the instructional system to individual differences among the students.
Special consideration 1is given to: o6

,

e Evaluation of the needs of each individual student.
e .The nature of instructional content to be imparted. '
e The instructional decision rules that mediate between student
néfﬂg and instructional content. .
The systems approach is just what.the name implies: a systematic
process for specifying the desired products of graining apd selecting what
will be taught, how it will be taught, what the presentation mechanism will
be, and evaluating the effects of each phase of the process. It focuses -
on studeskt”performance as a determinant of content. Its proper application
can hardly fail té improve instruction where only incidental attention has,
been given to these functions. Thus, in the systems approach setting,
.unconventional clusters of instructional material may be used for a uniform
(usually small) group of students, each of whom is being prepared to perform
the same job. Major,efficiency'is achleved by directing instrudtion
precigsely to the student and to what the student wi}l use on the job,
thereby assuring relevance and efficiency, precluding oversights, and

adapting instruction to the individual.
\ . .

. During the past 20 years, many attempts have been made to codify -a
definitive technology for the systems approach to ,training. Early efforts
in this area included those by HumRRO on behalf of the U.S.-Army in the

* ‘early 1950s and the development of the USAF personnel subsystem approach in the
mid-1950s. «The HumRRO model for example [1,2,3,4]), is a seven-step process which
starts with\the development of a man-machine system analysis model. From ~
that, a job model is developed which then leads to both the specification
of knowledge and skilly required for adequate performance of the job, and
the proficiency test dewelopment. The proficieficy test measures the
ability of the student to perform actual job tasks, thereby assessing) the
job proficiency of the student. From the specification of skills and
knowledge, one may determine the instructional objectives, which is tho say,
those specific regqairements for an instructional program. Once the
instractional objggtives have been determined, then g training program
can be constructed. The seventh step is the evaluation of the training
program. ' : .

One of the more notable of recent‘Syste%s approach efforts is the 7

Interservice Procedures for Instructional Systéms Development (IPISD)'Model
[5,6,7,8,9]. " This model was prepared by the Center for Educational

. . ¢
. 8
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Technology at Florida Stéte ivereity under contract with the Inter-
. service Committee for Ins%ﬁn ional Systems and Development, involving
" the Army, Navy, Air Force aud the Marine Corps. The IPISD contains[n
standardized rationale, ﬁerﬁwnology, and basic concepts of*instructiaonal
systems. These have evolved by developing and recgrding the results of
efforts in theoretical and guidance materials required for actually per~
forming instructional systems development. Prior to this effort, the Air
;ce had undertaken a large activity to develop, define, and record a
initive technology for instructional systems development [10], and the
Army had embarked on an ambi tious five-year program to systems engineer
‘all of 1its training courses [11]. Some of the development of. the systems
approach to training has gone on outside the Services, particularly in =
ndustry [12,13,14]. In addition, Mager [15] and others such as Glaser
16], Ammerman [17), Krathwohl [18], Blaom [19], Melchfng [20], Gagne [21],
Esbensen [22], Bond [23], and Butts [24], to mention only a few, have
made significant® contributions to systems approach mode¥s through their .
research in the development of behaviotal objecttves and sequencing of
instruction. In the Navy, much of .the work dealing with the systems
approach has been carried out by USNTEC with refetence to simulation

(te.g., [25,26])). addition, the. Navy has initiated several major
effoxts related to trAining systems design of a more general nature [27,
28,29]. _ ‘ .

The IPISD model shows promise as a dseful tool in instrugtional
system development activities and is presently undergoing preliminary field
evaluation. The model consists of five major phases which can be conceived
under the ‘ADDIC rubric:

N
»

. ‘ A analyze
. D design
D' .develoy

¢ -

-I  implement

C  control
‘Figure 1 ¥s a breakdown -of the five phases into more detailed activities
(blocks) comprising each phase. -

\

PROBLEMS OF‘IMPLEMENTING INSTRUCTIONAL SYSTEM DEVELOPMENT MODELS

Early applications of the syatems approach tq training were accqmplished
by ‘expert training developers. In the 1960s, the possibility of having
laymen use these models to achieve the success -of the experts, by imitating
their ractions, was éxplored The use of an ISD manual by existing military
.pegsonnel with little or no“experience in training program design may .cost
a fraction of the ¢ost of hiring or gontractidg experts to do the devgqi

Even so, the cost/effectiveness of the model will still depend on the
effectiveness 'of the.model, or tools, in enabling laymen to produce
. effective instruction . .

~ LY ’ ’
.
' 9 ' | )
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THE BLOCKS IN EACH PHASE ARE:
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In the past few years, _problems with attempts.at implem&ntinn’le

“models by laymen have surfaced. Montmerlo [30] conducted a comprehensive

A

-

et

review of ISD state-oﬁ—art and problems of implementation. His conclusion
was that "available 1SD-type methodologies will ‘not’ allow the layman to be
as successful as the expert." (The particular IPISD manuals with which we
are concerned, however, were not,a part of this review )

Montmerlo cites the paper by Ricketson, Schulz and Wright [31] as fhe
"most significant article concerning the problems of fSD " because 1t
represents ''the only empirical evaluation of, an 1SD-type methodology.'
Ricketson, Schulz, ‘and Wright studied the CONARC REG 350-100-1 and its

implementatidn by Army instructional developers. Although IPISD is intended .

to be a considerable improvement over 350-100-1, many of the same problems
do apply. For example, Ricketson, et al., found that "High rates of
personnel turnover within some curriculum development groups have resulted
in a general reduction of systems-engineering program productivity
Assuming this -to be a continuing reality in military instructional quelop—
ment, the need becomes evident to provide authoring aids which can be
quickly learned by new developers. The study found, -among other things,
that developers tended to develop training programs that ‘employed the
same techniqueg with which they had been taught, since they did not have
the ability to assess other trdining techniques and equipment
S . \

IPISD #And other ISD manuals are intended to have general applicability.
However, it has been clearly recognized‘by ny experts that the sape .
ﬁethodologies_cannot be applied to the univ@se of training problems. The
literature on task analysis, for example, contains a number of articles on
the impossibility of using the same method for all tasks [32,33,34].

The IPISD Executiye Summary & Model [9].also emphasizes the need for
different methodologies in the statement, "The extent that one used the

interview method, the observation method, or the occupational survey method‘

depends on the nature of the job being analyzed, the jpb data already
available, and the availability of analyses resources." [9] =~ °

~ While the "what\to do" may remain relatively cons:ant across training
problems, the "how t¢ do it" may vary enormously. This again is why the
instructional systems designer needs a wealth of aids to refer to in
dealing with a specific training problem in a specific subject area..
While .the IPISD manuals do provide far more Yeferences to the literature
than previous manuals did, they do not provide specific "how to do 1it"
guidance for specific design and developmqn{ tasks. [9, p. 124]

Another major problem area of ISD'implementat ion in general is the
management of the instructional development process. For example, when a
change is made in the conditions of a particular test item, this has many
ramifications backward and forward in the ISD proless. The management of
these changes, including the communication among various members of the .
IPISD team, is complex and usually requires some management aids.
Discussions with training staff at Ft. Belvoir provided us with practical
evidence that it is in the area of management of the ISD process that
major problems continue to be found. :

S
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Other problems of using IPISQ relate to the badkground skills of the
" team g;leader and of the mémbersa of the development team. This is pointied

out-in ‘the IPISD Executive Summary [9], in the Montmerlo study [30], and

in many other sources [35,36,37]. _ . .

The IPISD model is advanced over other systems.approacn models in
providing guidance to the training manager. However, the -IRISD manuals _ N
are not pregently intended to provide specific procedures for every instruc— v
tional situation that can be encountered. ~Some situations are now covered-
only by the general principles underlying the Model. 1If IPISD is to have B

a-'"fair chance" of being accepted by trayining managers, it is essential - N
that tools and authdr aids be developed that will permit trsining personnel

to readily and effectively translate recommended IPISD procedures into ©
meaningful instructional ‘products. This rationale forms the bssis for

the initiation of the present project. ’

o .
THE NEED FOR AUTHOR AlDS . o \

Author aids are any products used in accomplishing one or more. steps
of the IPISD procedures. Under this definition, thousands of guidebooks,
research studies, texts, professional articles‘,and technical repoyts
could be considered as aids. If an instructiohal ‘system degigney we%e :
familiar with the full range of aids availsbie,*he wauld tn fact.be an . o
expert in the field of IPISD and thereforefqot be & subject ‘of our. concerdg*‘ :¢ﬁ;¢ﬁpf
The problq' for the author (any member of"'thé development team) i8" o - ‘.y@?v ﬂ?
know what "alds to use when, to know they exist, to. hﬂv% ‘accéss to them in "‘1?’
" a timely way, and to have some faciliéy and jndgment in théir application 1¢§f

In this effort two of the blocks of the IPISD model wete selected x L
for evaluation. Block II.2, Develop Tests, and Block III.4, Develop o
Instruction. The first block II.2, was required in the RFQ. "Our, ; .
choice of Block II1I.4 is jmsed on a number of mutuallyasupgortive
general and spec{fic re'asons. Many leading instructional technologists
and designers have concluded from their experience tha? the Development
Phase of instrictional preparation is the significant compokent of the
systematic apprpach to producing quality instruction. It i$ expensive,
. time consuming, \critical, and requires specialized capabilfties. Van Pelt : .
. and Rich [38], flor example, speak from experience in the Army training -
environment: "There is no question that much time is wasted by yriters
casting about far a reasonable set of guidelines to follow that will result -
in lessons requiring a minimum of editing and revision." For the Navy, '
Aagard and Braby [39] have emphasized the need for an algerithmic approach
to translate basic learning events into: instructionally meaningful task /, e

catggories ", # in a manner that emphasizes the flow of events and the

combining and sequencing of learning guidelines in the design of a training

program. . ." (p. 7).. In the civilian sector, Lipson (40} has stressed the

need -for ". . . increased investment in develop nt of instructional .

materials."” The "homemade" variety doesn't have . . the qualities of,
craftsmanship, artistry, nor the proper incorporation of what is known i
about effective instructional design to be widely used.' Industrial o
developers of CAI (Simonsen and Renshaw [41]) have stressed that ". . ., =
. 6
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the cost of 1esson preparation actually.more than doubles the projected
cost of an hour of CAI and cannot be ignored.'' Recent analyses (formal- -
and informal) by the Training tnd Evaluation Group (TAEC) fBUpport this
assertion fbr the general casé 'of dndividualized 1nstruct%bn that ¥nvolves
a systemstic approach to the development of materiala¢

On ‘a specific and practical basis ,we have learned fqpm tne Curriculum

Development Personnel at tKe USAES that ‘they _have experienced the most
difficulty in using -IPISP with Bleck III.4, Develap Instruegdon, A
comparison of. test constyuction-to general dgvelopmens of instruction
suggests that in developing tests (IPISD Block II 2), authorsg need help
1n performing such activities as the follqwiug .

- -
&

. or'Developing test items that actually test the Terminal Learning )
7 ObjJectives (TLO), Learning Objectives (LO), and Lesson Steps (LS).

° ”Constructing hands-on scorable upits of Skill Qualif}cation

-Tests (SQTs). - . ) ‘*“
D ] Developing scoring procedures )
° Writing test ited\\that will help identify bad instruction
L @ Devisingdtést items that will support remediation strategies.
° Genérating test items and'alternative forms of items: | -
° Managing the test development process, e.g., have a11 TLQs been
] tested7 .

v @ .thaining reliability measures on test items.
NN o'lDetermining the validity of test items: 5

. In Block IIL.4, Develop Instruction, a variety of aids are needed. -
Soma of the activities and decisions-which require support include: ’

. e, Ensuring reading level is appropriate to the audience. R

e Deciding what kind of drill and practice is HEeded, and how much,
for a given task.
9 y *

° Deciding how the student will be able to obtain additional help.

‘e Determining the nature, frequency, and type of feedback to provide

_'f( i to the student during the-instruction.

T : o,
1Personnel Communication, Dr. Richard Braby of the Training and Ewaluation
Group (TAEG). ' '
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- them without imposing an undue
S

-~

As an ovenfiding concern, aids are needed to help reduce the time it takes
to-develép‘qualgty instruction apd tests, and to mg}e the developmenty

procéss as efficient .as possible. .
_ 88 lent 0

A wide variety of aids exist. \Recently Logan [42]_cpmﬁleted.a survey
of existing tools/procedures which cpuld be used by .#nstructional ‘developers
in conjunction with the IPI§D. The kesults of this survey indicated that
aids exist for a number of IPISD components. Unfortdpately, a considerabl
technical background. and level of expertise is required for their use.

Thus’; even when aids are available, there remains the problem of using ..
burden on the author, . « :

LY
-

~The existenee of thage aids testifies to the recognition that they’are
needed. However, in the case of authgf alds it is,nat the variety .and
quantity in the,universe that counts. What madfers 1s that the appropriate
aid be available, easy to use: and accessible at the rﬁght time and place.’

The majority of existing materials are more of the "what to do' nature
than thé "how fo do it" variety. Thére are a number of general yesource
guideiings already available to aid systematic deVelopQ::;/aégidgtructionﬂ
The following discussion of these resources is illustrative and not intended
to be exhaustive of the field. Because they are general, many of these
haridbooks, manuals, etc., are difficult to categorize in terms of specific
single phases of IPISD. However, many examples can- be categorized as giving
gutdance primarily in Analysis, Design, Development, Implementation, or
qugtrdl. “Fpr instance, Harless [43] emphasizes the importance of "front-
en
primaflly' agement personnel, he recommends defining the problem, inves-
tigating dts characteristics and studying alternative gsolutions and thejr
costs before making any decisions. McKnight's work [44] on tailoring
military’hxﬂpiqg by systems and job aralysis rovides another useful .
resource ‘for the’' Analysig Phase. The recently produced Marine Corps
trainiqg'guide for task analysis [45] is another such aid.

Mager's tééhniqueb {46] are classic as aids to stiuplating precise
instrucfionalgobjedtiveé apd thus fit into_the Design phaserof IPISD.
The TAEG.apprdac} to cétégoxizin' instructional tasks according to
particular lgarning algorithms [gg] can in some instances be useful for
‘design purposes, N\ . 4 : =

h N o0 / 'iy_ -,' ,: . ’

Thé\bfiebeéok-by'ﬁlpﬁf{£7] for beginners falls between Design and -

Develdpment . - It descr}béijﬁe systematic procedyres necegsary to begin

.writiﬁg,prqgrﬁmsh ;Ee:neglects the details such as frame writing or

program format, contentrating on the "practical" issues of steps .that ..
precede. writing, -testing programs, and avoiding pitfalls. Drumheller's
haﬁdbook [48]';§_eve@_broader. In his guide of curriculum design for
individualized¥instruction heg has highlighted the need for materials to
"have built-¥ compyehensiveneSSu" _His systems approach provides guide-
lines ip the form of a detailed model for curriculum design. It includes

'”  definipg,obi%étfﬁéé, analyzing sab-objectives and integrating them into

. Wong and Raulerson's [49] guide spans all the

the learning experiences.

ggtﬁPs of‘IPISU?ﬁn brief but they spend more time and give more detailed

/
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anahysis" to solve human’ performance problems. For his target audience, ’
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aid for Design- and Deueléggent. In the latter, they provide gﬁidancé for

tasks. Their selection guide 1s. useful, and while not'apparently theo~
retically derived.from learning principles as 18 Briggs' approach [50],- 1t
may be more helpful to the layman. As with most such selection guides, .
the user still must choose from two or three Potentially équivglght alter-
natives. Wong and Raulerson's model [49] is based in general on .a strict
sequential view of learning. - o ‘ . -

A number of published texts ars available as aids- for various parts,
of the Development Phase of IPISD. “MarkKle [51]\has discussed the construc-
tipn, format, and sequencing of the frames in her texts, both of which are
proprammed.Sperry [52] with its Instructiomal Program Development Werkbook,
has developed and used comprehensive.plans for a workshop (along with a,
workbook) on Instructional program development. Its .structure follows the'

.philosophy of mathetics that includes demonstration, .prompt, and release

exercises., Espech and Williams [53] in their Handbook for authors of
programmed instruction describe the process of constructing programs with
major emphasis on editing, te§fing, and analysis. The finishédvproduct is
then assured of being a '"packaged change of behavior." Hawkr#dge, Campeau,
and Trickett [54] provide a rather unique resaurce to help the evaluator
prepare his reports. While it 1s written towards a school system audience,
its clear, concise approach should make it usable in a military context.
More recently, and still under development, Hillelsohn is emploﬁing a

- programmed instruction approach to creating and managing computer-based

learning materjals [55]. This effort is expected to provide an additional
means for implementing several components of the IPISD model.

Y

‘The most relevant example for the Army as an aid to Implementation of

instruction 1is the ﬁilitary.trqining.manual, FM 21-6  [56]. 1Its format is
readable and comprehensive, replete with examples for the instructors.

Not a’ great deal Gf useful materiils 1s available for the Control
phase per se. However, Cogan's case study approach [57] is 11lustrative
of such aids which could be a useful resource to training managers.

Having noted some of the available resources, certain caveats are’ in
order. Rather than providing actual help in performing the authoring work,
or even detailed "how to do it" guidance, most of the existing author
alds may serve simply to reinforce or broaden the guidance provided in
IPISD manuals. Aagard and Braby [39] very carefully note the practical
limitations of the use for their algorithms and guidelines to general
approaches. '"The task categories and related guidelines, are not at a
level that will ‘accommodate any training setting.'" Briggs' handbook [50]
may also serve such a broad guidance function. Care should be exercised
In the selection of aids to be integrated with IPISD, so that
IPISD authors are not confronted with a confusion of different yet

similar models, sets of jargon, procedures or forms. Existing general
manuals differ.from one ‘another in that they: )

- media selection based on variations in stimulus requirements of the learning:

-~

\
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e 1iInclude different steps or different names .for steps. .
l . Ad . . ¢
e Jnclude.different methods of accomplishipg each step.
‘e Provide different levels'of Speqificitytin the detail included’
_ under each step. o ]
° PFBViJe'different fofmats for reporting the work ﬁdgompliehed
undey each step.. =0 oo . ' )

-

Thus, to-provide the most.efficient aids.to IPISD develdpers, the guidance

_found in. some, of these manuals gnd guidebooks needs co.be.translageﬂ and

“integrated into, the IPISD framework, rather than referred to in it8 sourcé
form. " ’ ‘ .

- One example of a useful "how to do 1t" guide is the Guidebook for
Developing Criterion-Referenced Tests [58]. To mgke the guidance in Phis
book readily accegsi 1e and useful to the IPISD author, the ideas need to
be integrated intd. the IPISD framework. Another important aid in the .
' "testing area is thé' recert Manual for Developing Skidll Qualificatjion [59]

and the Procedures for Validating Skil'l Qualification Tests [60].

- In some cases, the author needs actual assistance in performing an .
activity, rather than simply how to do it information. For example,

automated readability indices can take some of thqgworkload from the author.

Some aids are specific to a particular method or theory of instruct@on; ;

The -layman author needs some basis for using that particular approach or
method, and needg to know' that it is one of several alternatives. Thus,

for example, Matkle's [51] texts might be relevant and useful to an author
who has decided to follow her particular approach 'to programmed instruction.
Alternatively, Sperry's comprehensive plans for a workshop and workbook

[52] on instructional program development as noted earlier follows.the L

philosophy of mathetics. .

In the more specialized areas of coaputertbaSed instructional develop-
ment, an array of &utomated aids have been produced. The TICCIT project
[61], for example, uses highly structured forms for text preparation, apd
highly proceduralized prpduétion techniques for authoring teams.. Similarly,
Prolject IMPACT [62-68] developed standard formatting aids for authdrs,
sop isticated techniques for ogﬂE and text;3eparéfion, instructional
management, etc. Again, thes aids are highly specific to-a particular

{nstructional strategy or method and (particularly in the case of TICCIT)
frequently constrained by system hardware and software constraints.

. The arra; of automated aids for authors of computer-based materials
includes: special programming languages, test item generators, scoring
algorithms, recordkeeping facilities, objectives data banks, text editors,
graphics alds, student response analysis algorithms, data analysis routines,
statistical subroutine packages. : '

)
10 A 1
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, " Among the major. problems for users of computer-administered 1nstfuc§ion'
(CAI) is the high cost of developing qudlity instructional material.. The
‘[problem is exacerbated by the fact that new CAI ﬁrogtammérs-frqquently
require several months of, training before they amne able to produce quality
instructiog within an acceptable time frame, , These individuals view their
role as pHat of subject-matter egperts and educators yrather than programmers.
To.satijgfy this audienceé, author ng aids are needed that will permit
educatots to rapidly develbp qdélity instruction without extensive CA1 P
langdage, training, -~ -+ . ) o '

' ’ : . .

As a first step in' meeting thig need, and a forerunner of the present
regsearch, HumRRO completed the development of séts of author aids’ ca¥led
MONIFORMS [67,68]. These aids assist’an author in generating question-and-
uhnswerftype practice jtems. The author interacts with the computer which

leads the author stepfby-step in the creation of items, answers, feedback,
remedigtion, etc. The resulting practice items can then becomgé!prt of °
either an on-line ‘or off-line course of i struction. The computer dialog
can also be used off-line in the form oﬁ-?pchecklist for the author,
. v . . ' {L"’;ﬁ"" . L.

MONIFORMS were developed specifically. for.the PLATO IV system TUTOR
language. However, the doncept of programming templates which permit i
authors'with limited-progiémming experience to create test and lesson _ .
materials has wider application.. While MONIFORMS are a valuable first step,

. there ‘still existed a need for more advanced author aids. Preliminary study -
at HumRRO indicated the'feasibility of developing author aids which throuéh
-interrogation . of the course author would automatically convert lesson content

) and s;pucture'into executable program code. Therefore, the author would

require no previous progra g8 experience and thus make the aids much
easier to use. This concept Wormeéd the basis‘of the approach for .the current
effort. S - : ‘ _ .

In summary,vwitﬁ;respect to authoring aids:
. s e
.. 1. There exists a very rich array of a wide variety of materials,
handbooks, guides, and.automated "aids which could serve to help in the
IPISD process. i , .

2. There exists a very real need for these aids.

v - 3. The selection of specific assistance to.be 1ntegrataélinto the
framework of IPISQ 1s a task that is yet to be completed. "

T

- EVALUATION
' In the previous sections, we have discussed the need for specific
aids or tools which can assist authors to apply the IPISD process in ‘the
preparation of instruction. In developing and tailoring aids for authors,
we are in effect developing instruction--for authors. Once any instruc-
tional product is under development, a continuous process of evaluation and




b - . . ) -

\ . _ .
. revision,needg to take place. This evaluative process should.also be . . )-
applied to the development of author aide--an approach we have taken in - !

nthe present, research e(fott.‘ The following discussion of evaluation provides
background and rationale for our approach t¢ evaluation,

Evalyation Defined . T S - L
Evaluation is the process’ of delineating, ébta}nJﬁg, é‘d,ﬁroviding
useful inonmgtioa!}n judging decision alternatives [#9]. It is an action-
_related process whTch has as its maior characteristic the determination of

o

) J-:Valpg, worth; or merit. The ev¥luagion process .1s conceived as-continuing * . -
P rather than as havinga’'discrete be ipning or énding. Evaluation should '
facilitate the ¢dntinuous” improvement of a program.,” It qﬁod}d‘stimulate,‘ .-
not 'stifle, instructional development. o e, s
- . \ . . ] . ‘*‘ .
Eéaluatiqn procedures may be categorized as formative or summative
[70]. Formative evaluation is that process which validates instruction
during on-going initial program development. The results of\thie evalua-
tion are acted upon immediately in program modificativon. In other words,
the practjce of conducting tryouts of draft materials during program o
development, followed by measures which provide an assessment of the
materials which lead to their revisidn is referred to as formative eval-
uation. Formative evaluation i8 performed for the purpose of diagnosing
and correcting the weaknesses of a program. _
' T AN "
Anyone involved in -the revision of {nstruction may be engaggd in
_ formative evaluation (in the loosest sense of the term). What is' presumably
* being done is being done because the developer or someone else hasnﬁaﬂge
the .existing course as unsatisfactory. As new matqrials are developed, 'they
are constanfly being "evaluated' as better or worse than that which already
exists. However, it is a formal program of formative evaluption employing ’
various. assessment techniques which 18 the keystone of the IPISD progess and
which provides the 1ink between tourse content and course ‘improvement.. By
explicitly stating objectives and criteria, one can properly determine if
the program 1is achigvfng its goals, or if goals are.to be modified.
/ ' . ' '
Sumﬂttive evalwation is performed for the purpose of assessing a
fully impYemented training program dl&h respect to its ability to produce
graduates who can perform to minimum standards,of performance. Also, the
evaludtion can determine whether or not efficient and effectivj}use was
made of educatfonal resources. Summative evaluation should ocqur after
i{nstructional development, improvement, and stabilization of operational
and administrative activities. This may vary from one training program "
to another. In some cases, . training objectives may not be meaBurable
at the desired time of evaluation because they are either too costly .to
measure or are long-term objectives.’ ‘ " "

Results of a summative evalugtionm, while of interest to'the developer,
are of primary concern to thése who will decide whether_or*not;a,program
is to be continued or adopted., Summative evaluation, therefore, provides

the basis for policy decisions that do not necessarily concern revision'
of the program or product (71,727,

’ L . ¥y
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) The differenges between formatdve and summative evaluations are mainly
in their purposes ‘and the timing of their applitation., Formative evaluation
is continuous in nature and serves“to refine h giveh program through an '
iterative feedpack process; summative evaluatfon produces final judgmentsd

" concerning th¢ degree to which program objectives and goals have -been

attained. -‘The information obtained From a summative ewvaluation allows the

user to*jpdggIWhexher a progfam meets his needs, whether it should be widely

disseminated, -and if‘alternativgf exist, which are to be preferred.
\'- . ' ) . . . - ‘ /

" The discussion which féllows will concentrate primarily upon-formg;ive”"
evaluatioﬁ.as_;he,purppse of the effort reported herein was to evaluate
authqor ‘aids ‘{njtheir thitial development stages¥ . A .

. -
. . . ‘ .
_Evaluation Mddels ‘ & I

et

The formal distinction between formative and summative ‘evaluation is
atkributed §o Scrivén [70]. Héwever, the purposes for which' such evaluation
data are us?ﬂ have been discussed for mhny years in the training and
education lfterature. Cronbach [?3] stated that '"the greater service
evaluation can perform is to identify aspects of the course where revision
1s desirable." ‘Early models of the systems approach- to training development
contain quality control components which emphasize the need for feedback
for program improvement. Smith [74] described thé purpose of a quality
tontrol system, 's,” * RBeans for continuous monitoring of the quality -
of the graduates and for“improving the training when it is deficient."

Quality control procedures are needed both at the school and in the
field. Information from both locatlons must be "fed back" so that the
inﬁfpuctional program can be_apprapriately adjusted. Schools require two
types of feedback information. The first type assesses the ability of a '
course graduate to perform acceptably those tasks which the instructional
program claims to teach. This type of information assesses the ability of L
the instructional program to-teach well whatever it is that it claims to
teath. ' In most instances, this ‘assessment-can be made at the school.

A second type of feedback .information deals with the discrepancies
between ‘the course graduate performances and field gequirements. '"Relevancy
control" information assesses whether or not the instructional’ program
teﬁites the appropriate subjects or tasks, and whether or not the student

can\transfer these capabilities to the field. Also, this feedback should
provide information dealing with changing field requirements and with more
precise descriptions of job activities. '

= Baker and Alkin [75] point out that the evaluative process was an
integral part of programmed instruction developnient which ahtedated the

surge of interest in formative‘evalualion during the past decade.

Recentywodels of the formative evaluative process include, those of
Stake {’6],VSctriven [77], Stufflebeam, et al. [69], Sanders and Cunningham
- [78], and Rippey [79]. Scriven [77] feels that it is best if formative
evaluation¥ls performed by someone other than the developer, Scriven
calls. his ‘approach "goal free evaluation" which calls for the evaluator

—
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to-:assess the acqul'effecta of the program. The évaluator operates with-
‘out knowledge of the purposes, goals, or objectives of thq program .
" developers,y Another model is described by 'Stake. [76] as "respongive -
evaluation" which calls- for the evaluatorto be external to an 1patructional'
. development activity, anq therefore to have a certain inde¢pendence and
objectivity that 1s presumed not to te present in an internal evaluator. .
~_The Stake model provides a process evaluatdien strategy which contains a
Y 4 two-stage precedufe: the fixgy determines congruence between what is
_ ,intended-and what‘is_actud}ly.observed (that is, discnepanciesbfrom .
' program specifications), and the second with making suxe the program has
the type and quality of components implfed by its objeatives, '
Less dependence is placed on the external evaluator,by'Stufflebéam
[69]. As this model emphésizes the need for evaluation data to serve
decision-making purposes in a timely manner, it permits the evaluator to be
_part of the development team. The "process'" evaluation component calls
for provision of feedback continuously during program implementation. In
a similar framework, Sanders and Cunningham [78] ident{fy four stages of
the formative process. The first is called the predevelopmental stage,
which seeks to identify needs. The secdénd stage is called evaluation of
objectives in which one develops, revises, and clarifies objectives. The
third stage is called interim evaluation, and seeks to evaluate each ,plece
of the instruction as it is developed. The final stage 1s called product
evaluation, in which the program as a whole is evaluated, after which 1ty
may be recycled for further development. : : Q%.

$ Y Churchman: et al. [80] discuss the question of whether to use internal
or external formative evaluators. They make the point (with which we agree)
that-in practice the formative evaluator will become s¢ involved in the
program that.the objectivity expected from an external gvaluator~will be of
little significance during the formative process. N '

X Transactional Evaluation (Rippey [79]; Seidel [81]) differs from other .
. - evaluation models in that it focuses on the effects of. perceptiong of project
team members and the user population.. Its usefulness in formative evalua~- -
tion comes from its emphasis on making explicit the relationships, roles,
problems and possible solutions as perceived by developers and potential
users of the instruction. The formal involvement of these.people in clari-
* ' fying the goals and objeetives of a given program contribute to improvement
' during its early formative stages. g\\\

Fprmativé Evaluation Techniques

The same méasurement techniques and progedufes may be employed in
%, formative and summative evaluation. It is the purpose to which the evalua-
tive effort is put and the time when it occurs that distinguishes between
the two types of evaluations. -

The application of experimental design to evaluation problems conflicts
\\ with the ptinciple qhatevalhation should facilitate the continual improvement .-
of a program. Expef#mental design prevents rdther than promotes chéanges in
~ the treatment because treatments cannqt be altered in process if ‘the data
\

i
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about d fferences‘betweeéhfieatnents are to be unequ#ocal [82]. The
experimé;tal desiygn type.bf evaluation is useful for making summative
decision® but almost usejess aé‘P device for making decisfons during the
planning and implementation of a“project (23} . T -

In formative ®valuation, the developer is looking for wﬁat'the
researcher often takes great pains to avoid. Instruction changes as a
function of his activity, both as it is being!developed and as it is
implemefited in pilot or field tests. The summative -evaludtor, on the

othershand, as does the researcher, goes to great lemgths to hold the -

program.onstant. - :
i -'I . . P \ L, . ,

The choice of .design for a formative evaluation is a complicated
decision depending upon a number of considerations: cost, utility, '
practicality, g=neralizability, etc. Campbell and Stanley [83] have
discussed the major considerations in the choice of a design. The evaluator
needs to be concerned with replicability in that if the effeqt of instruc-
tion cannot be reliably established, then, of course, decisions about how
to make it better are meaningless’ ' E

-
)

The most frequently used design in instructional evaluations is the
single group pre-test/post—test design [84]. 1In this quasi-experimental
design, a single group of studeqts is first tested to determine how much

’ of the criteria behavior they possess, then are administered the instruc-
tion, then rested again. If learning gains are demonstrated, the product
developer concludes he has a successful product. . The problem with such a
design is tihat it allows many other plausible rival explanations for the
observed results. 1In addition, a very serious limitation is the unreli-
ability of change scores [85]. -, :

. : . Ry ¥
i Pre- and post-testing 1is usually considered inadequate for formative *
purposes, Continuous monitoring permits correcting .problems as they occur,
tends to increase the aspects of the program that are included in the
evaluation, and consequently improves the usefulness of the evaluation

itself. i . .

-y

One pxpblem with monitoring is in. collecting data representative of
the performahce of the proéiam such that it is typical of the full range.
of the intended usage of the system. This collection of performance data
.- needs to be done without disturbing the performance of the system being

o monitored, which is difficult., Another problem is assimilating and inter-
preting the results. It 'is easy to collect massive amounts of confusing
- dataunless one establishes monitoring experiments with clear hypotheses in
", mind [ 86]. .

The IPISD guidance [87] recommends such tryouts, as follows: "If
the student who tries out the instruction experiences difficulties, it may
be prafitable to again test out .the instruction, after revisions, on
another student. Beyond practical.considerations of time there is really
no limit to the amount bf pre-test tryouts that can be conducted until the

n

instruction is successful." - ) .
. s " 4
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1f the task of the formative evaluator is to monitor programs in order
to provide evaluation data leading to 1mﬁroved instruction, then it is not .
surprising that the focus of mogt research on formative evaluation has been’
at the data-hcquisition/eyaluation-ut}lization'juncture [751.,

+ One interesting research question relates to the selection of gubjects
ag a data source for various formative evaluation efforts. There “are those -
(including IPISD) which recomstnd that formative evaluation data are obtained
from single learners in linear fashion with repeated tryouts. Essentially
~this technique consists of placing the author with a student as he/she uses
the materials. Ideally, the student will helyp the author locate ambiguities,
éffots‘of'bequence, and the like, and allow the althor to test his assump- '
.+ tilons concerning the thinking processes which_will‘be empMoyed by students:

- using the materials [78]. " BN

An unpublished study by Robeck (as repdyted by Baker an Alkin [75]1)

tested the feasibility of using a single gtudent as the data source for
formative evaluation,leading to the revision of an instructional program.
The study demonstrated that observation of a single student is an ecoriomical
method for significantly improving instruction. Aside from this study,
very {ittle research on this technique has been performed: The present state
of knowledge consists of a’ number of conflicting "tips'" on how to implement
the’ procedures. Some recommend that high ability students be used, others
trecommended low ability. Some sources argue that students can only clean
up semantic and syntactic errors, while others insist that-the student can
make more substantive suggestions concerning sequence, intended prerequi-
sites, etc. At present, even a simple experiment comparing the quality of
instructional products which have and have not used individual student
tryouts as- part of the development has not yet been done.
As was stated earlier, a varietg.of téchniques cag be used for forma-
“tive evaluation. The purpose for which the information is gathered determines
whether it is formative or summative. ~The ultimate criterion of an instruc-
tional program, however, is a change in the behavior of students. Determin-
ation of whether or‘not that purpose was met requires a demonstration of
such changes. The IPISD guidance states that one needs to examine in detail
the responses of the learners on criterion tests [87]. A combination of
tegts, gbservations, interviews, and affective measures is required to amass

the data necessary for the formative evaluation and improvement of instruction.

The spécific techniques and approach used in our project to evaluate the
author. aids will be discussed in Chapter IV of this report. '
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Chapter I1

PURPOSE
. '

.

The purpose of 'the rese€arch effort described herein was to conduct a
development and feasibility demonstrationdof on-line, query-based author
aids. The resgarch was designed to include author aids for Blocks II.2
(Develop Tests) and III.4 (Develop InstMuction) rof the: Interservice
Procedures for Instructional Systems Development (IPISD). :

. oo o ' “

Specifically, the activities of the project were to result in author
aids which: L ' v ’

. ) »
e Are suitable for creation of both on-line and. off-line instruction.
® Are generalizable for differing subject matter areas. °
® Are documented in a flowchart form to permit timely conversion as
appropriate to other CAI systems. .

The utility of the author aids developed was to be evaluated and ~
revised as necessary with military authors/instructors preparing_
operationally relevant instructional material. '

s
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| | APPROACH o SR y
" . - », l ' . .

‘ The goal of the project“@as to construct, implement and provide a
feasibility test of on-line auythoring aids which can be integrated with .
the IPISD model. 1In order tolattain the objectives of this project,’the
approach taken was: . i . . . _,ET‘ ,

gt ooy’
H
|

e User-oriented Y‘ '

e Guided by the IPISD m el .

e Multi-level in its parpllel development/evaluation activities.

A cooperative working relationship was established with instructional
and curriculum development personnel of the U.S. Army Engineer School
(USAES), Ft. Belvoir, Virginiay, Input from USAES peréqﬁnel was 'an important
influence in the selection of guthor aids which would help the USAES
instructional development team to implement the IPISD.

Author aids to be developeh in this project were presented on the
PLATO IV computer-assisted instruction (CAI) system. During the course
of the project, four PLATO IV terminals were located in the HumRRO
laboratory, Alexandria, Virginia. In addition, 8 terminals located at
Ft. Belvoir, Virginia, were also available-during the project.

T;:\Bhgineer'Non-Cémmissioned Of fice Advanced (ENCOA) course was )
selected for this project in cbnsultation with USAES curriculum development
and training personnel and with the agreement of ARI. Arrangements were
made to permit participation of four jnstructors (2 NCOs and 2 Officers)
who teach this course.l The ENCOA course covers a wide range of technical

("hard") and soft skills. It was thought that if authoring aids were ' ¥
developed which would be useful' for handling instruction and testing of hard
skills (e.g., straightforward mechanical work) as well as soft skills such
as- problem-solving, the set of authoring aids would be more applicable to
other courses and other schools than if just the hard skills were chosen

for the targeted materials. Therefore, the subject matter selected for

this project was a nine-hour block of instruction from the ENCOA course,
covering such items as’ field fortifications emplacement comstruction,
U.S./foreign mine warfare doctrine, and protective mining. The work -
involved in this section of the course_inclﬁdes computational problem- - '
_solving, as well as procedural tasks. School.personnel had defined training
'object-ﬁ‘s‘as a result of previously applied systems engineering principles.

A

»

1 - ’ .. | . .
One Officer was transferred from the USAES during the course of the project.

Therefore, only three instructors participated in the research‘fffort.
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The IPISD model was a,compatible and useful guide in designing the
technical approach for the’ proposed project. Each of the first thege _
major procedural Phagses--Analyze, Design, and Davelopr--were pertinent to
the activities undertaken in this project. The targeted "students" in .
this Snsé were the aythors and the instructional focus wvas the 'author aid.
‘ : e i S T T T AN
The multi~level nature gf the project ahould be considered here. .
HumRRO personnel‘déﬁelppeﬂ and ewaluated author aids. ' These author aids
were tHen used by USAES instructors to deyeiop and “élidate instruction.,
Thus;'iterative,'parallel activities occurred at different levels in the.
project. Guiding all these efforts was the IPISD model,itself--in particular
the first .three procedural Phases. For example, the approach to author:
ald development and validation drew its. guidance specifically from IPISD
/ Blocks IIT.4 and.ITI.5. ) . .

Initially, a sét of detailed flowcharts were constructed to describe
information elements and features required by instructional: developers in °
performing the steps of IPISD Blocks II.2 (Develop Tests) and III.4 (Develop
Instruction). The flowcharts were designed to be sufficlently detailed .
and annotated for ready adaptation to any system (i.e., relatively ‘
hardware or software independent).

Inasmuch as .the PLATO IV system vas considered a research vehicle
only, care was tdken to maximize hardware or software independence of the
alds. On-line author aids as well as off-line versions were supplied to
assist the author in preparing instructional and test materials f£or either
CAI or non-CAI delivery of instruction.

/

The multi-level nature of the research activities'is clearly demon-
strated by the three levels of eyaluation undertaken in the project. 'The
first level was an informal evaluation of existing IPISD guidance, procedures
and author aids. HumRRO staff, as users of this guidance, were the primary
source of evaluation data at this level.

Level 2 was directed toward a formative evaluatiol of new authpr aids
and procedures developed Qpecifically for on~1ine application to If§SD

. Blogks II.2 and III.4. Level 3 evaluation assessed the adequacy of the
instructional materials created by the military authors. These materials
were then administered to U.S. Army Engineer School trainees who provided-
an additional data source.

ﬁgvisiod activities occurred continuously throughout the period of -
project performance. The purpose of these revisions was to assure maximum
utility of the flowcharts‘and author aids in implementing the IPISD process,
The test items and lesson material were not revised as a basis of trainee
data, because of tim@ilimitations, but these.datla were Incorporated as part
of the research conclusion. . ' : B :

e

The project activities were divided into four major Tasks. These were:

Task 1. Analysis and Determination of Required Author Aid Elements

e ) | .25
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Task 2. Conversion of'Flowcharts to Interactive Progyam "
. Y .; \ .. - ) ] ‘ N .
Task" 3. %valuata-ion of the Programied Materials .
Task 4.. Revisions a ;. ' ) ‘ L
. The activities and accomplishn\qpts :ln each of the Lks are ‘_es"cribed in'
. the following chapter. L. SR ‘
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‘ A - ‘Chapter IV
[ PROJECT ACTIVITIES AND ACCOMPLISHMENTS
s TASK1. ANALYSIS AND DETERMINATION OF REQUIRED AUTHOR AID ELEMENTS

In Task 1 a detailed. set of flowcharts was constructed which provide g‘\ ;

instructional system-designers with the means of performing the procedures .

called for by IPISD Blocks II.2 (ngelqp-Tes;s) and II1.4 (Develop
Instruction). Activitiesd during Task 1 were’conducted in two Phases:
7 . (1) expansion of IPISD flowcharts go as to.provide greater detail of the

specific activities required for:each block (What To Do), and (2) selecting,

identifying, designing and flowcharting of author aids for completing the
ac;ivities (How To Do). ’ )

-

Develop What-To-Do Flowcharts ;

The IPISD flpwcharts for Blocks II.2 and 1f1.4 shown below in Figures
. 2 and 3 ypre used as the basic framework for the HumRRO-developed flow- °
charts. The IBISD flowcharts prov$de a broad description and sequencing
of necessary activities. However, because of their global nature, they
provide only minimal assistance to the instructional systems'designer,

- Eagh element of the IPISD flowcharts was expanded into detailegd
st&p-by-step sub-elements that must be performed (or considered) in

¢ompleting the specific flowchart block. With respect to the IPISD activity,

Develop*Tests (IPISD Block II.2), the procedural steps described in the
"Guidebook for Developing Criterion Referenced Tests" [58] were used
heavily in the identification of the .sub-elements, Figure 4 is an eéxample
of how*one such IPISD element, 2.6 (Determine Scoring Procedure) from
Block YI.2 was expanded into sub-elements. %
. 3
It 'was found that the activity descriptions shown in sub-element
blocks were not always sufficiently descriptive of the activities required
by —the block. Consequently, it was necessary to further flowchart several
- of these gub-element blocks. An example of further flowcharting of 'sub-
element b¥bck 2.6.1 (Determine Qualitative Scoring Procedures) is shown in
Figure .5. ‘The blocks in italics refer to blocks alteady flowcharted in
IPISD, All other blocks aite HumRRO flowcharts. Blocks outlined in bold-
. face are blocks for which author aids were developed in the project. A
check mark dbove a block indicates that existing author-aids have been
identified for that block. The narrative on the right of the flowchart:
further clarifies the block and lists any references to existing author
aids. . " ' .
, ¢ . 3
The product whith.resulted from the Phase 1 activities ig itgelf a
valuable author aid for instructional system designers.. It provides a
step-by-step enunciation of activities that must be performed. The revised

ty
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TASKS SELECTED FOR
INPUTS TRAINING, JPMs,
\T LOs, LOs, AND LSs
J ' \\
J |
DETERMINE}‘HOW . '
DETAILED THE > gg cUToFf
TEST SHOULD BE . RES
], 2.5
A 1 ]
TRANSLATE TLOs
: DETERMINE
LOs, AND LSs INTO SCORING
TEST ITEMS PROCEDURE
2.2 2.6
: 2.
Y
* SET TRAINING. COLLECT BASELINE
STANDARDS . DATA
2.3 * 2.7
A Y
RANK ORDER
- STUDENTS
(IF REQUIRED)
2.4

Flowchart of Block 11.2: DEVELOP TESTS
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Flowchart 87 Elock 111.4: DEVELOP INSTRUCTION

LEARNING OBRJEGTIVES T
FROM BLOCKIT :
TEST ITEMS FROM BLOCKIL.?
LEARNING GUIDELINES AND
ACTIVITIES FROM BLOCK TIT .1
DELIVERY SYSTEM AND
MANAGE MERT PLAN

* FROM 0LOCKIIL.2
MATERIALS SELECTED IN
BLOCK T3

i

IDENTIFY INSTRUCTIONAL
NEEDS AND CONSTRAINTS ~

| +
IDENTIFY AVAILABLE )
RESOURGES 29

DEVELOP.
INSTRUCTION

Y

PRETEST FIRST
DRAT1 MATLRIALS

24

e VU SO S I e —————— ey

PREPARE USER

INSTRUCTION 23]
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Determine Scoring Qunlitative Quantitative
Procedures. o ;
: Quantitativ ,
~ | 4
By 2.6 ' ‘
E Qualitative v
r . 1)

Detarmine qualitative scoing
procedures.

2.8.1

*y

Determine qmmitmive scoring
procedures

2.6.2

Petarmine when scoring wil}
occur, aftar or during test.

\

26.3

;o

T

Detarmina whether scoring will
be dona by hand or machine.

! *2.6.4

\

Write scoring directions.

2.8.5

Perform scoring procedures
tr\yout.
Parform readability check.

26.6

-0

Revii}_ procedures as indicated
in tryout. ®

2.6.7

2.7

Will interferance scoring be used? - .

See Swezey & Pearlstern, Guidebook for Devaloping Criterion-
Referanced Tests. o

Arlingtoh, VA: U.S. Army Research Institute for the Behavioral and
Social Sciences, Auguat 1975. I

[

Develop form for recording correct and incorrect answars of class
and individuals. Develop method for determination of number of
correct answers (or a scoring key), p. 6-6. :

I

p
Use on-lina or off-line readability aid.
See Swezey & Pearlstein, p. 7-3 .

}

s

. .Ill‘ﬁst;‘ative Flowchart Expansion of IPISD Block 2.6

_Figure_ 4
24°
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Determine Qualitative I
Scoring Procedures. *( .

2.6.1

Determine whether partially
correct responses will be
evaluated.

VA RN

Determine scheme for
assepsing partially correct
answers. '

b - .

‘ 26.1.2

~
]
-

4

3 - Determine whether presentation For oral and constructed response {essay) tests.
S T of response, grammar, spelling . , 7 .
o or punctuation will affect
score. '

2

2613

1 Outline scoting guidelines for
bebavioral checklists or
scalbs.

26.1.4

- -
a

- . Mlustrative Flowchart Expansion of Block \2.6.1 S

-

Figure‘ b
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and expanded flowcharts were préduced-as off-line materials. 'Aq(stH;
they can be converted to checklists and used as, procedural guides by

deaigners Qf 1instruction. e e - >
. Cos

If was not feasible within the limits of this project to_ptoduce

-

the fully expanded flowcharts on the PLATO terminal. However, .the

information contained in many of the blocks was inéorporated into the on-
line author ‘aids and as such provide on-line guidance in accomplishing the
objectives of each block.

. . . . e My
Identify and Reference ﬂow-’-To-DofIt Author Aids N ' “‘“m? )

In Phase I the detalled activities (sub-elements)“neﬁAed for developing,

tests ‘and instruction were defined and arranged into sequential order, In
Phase 2 each sub-elempent was examined to determine specific authoring aids
desirahle to accomplish the sub-element. In other words, Pﬂﬁsg\l describes
what must be done, ghd Phase 2 defipes author aids for doing it. Time

constraints did not permit the development or selection of author aids for
every sub-element. Therefore, aids were provided for those sub-elements
which were identified as of highest priority for potential users. The .
selection-was based on such factors as: ' \ ' \

+1. Available HumRRO expertise gained from previous experience in
author aid development;

2. A review of the literature to identify wids alreaay available
for use; and - ' -

-3» Opinions of instructional éystems designers at USAES .concerning
aids they considered would be helpful to them. *

After identifying the authorraids needed for the IPISD éub—element
blocks, the next step accomplished in Phase 2 was’that of including ’

references to the author aids in the flowcharts developed in Phase 1. The

purpose of this step was to identify for users of the flowcharts those .sub-
elements for which author aids were available and to refer them to a

reference (hardcopy or on-line) which more fully detailed the specifications'

of the aid. .
Throughout Phases 1 and 2, care was taken to assure that ‘the flowcharts
were sufficiently detailed and annotated to be of practical use to instruc-
tional system designers.and would readily permit adaptation to any system,
i.e., be hardware or software independent. v
Tagk 1 activities resulted in an Interim'Repgrt and Guide to the Use
of Flowcharts [88]. This report contains flowcharts providing detailed
guidanc® on thg procedural steps necessary for implementing IPISD Blocks

" II.2 and 111.45 and identifies sub-elements of these blocks for which author

aids here developed. In addition, the -Interim Report includes a guide to
the use of flowcharts which we fglt is necessary inasmuch as many authors
may not be familiar with a flowchart format. u

A
-&(
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" The flowcharta prepared in Task 1 are of value from three standpoints:
(1) They are useful as tools for instructional systems designers in the
implementation of the IPISD process; (2)- they may be used as a model for
detailing the processes covered in other IPISD Blocks in terms of. level of

.detail, style, and format; and (3) they may be usedé@n the preparation of

on-line ‘author aids on any CAI system. ‘ \

~

TASK 2. CONVERSION OF FLOWCHARTS TO INTERACTIVE PROGRAM

In Task 2, author aids identified in Task 1 were developed for presen-

. tation on the PLATO IV computer-assisted instruction (CAI) system. ‘Inasmuch
"as the PLATO IV system was considered a research vehicle only,. care was e

taken to insure that the author aids developed could be readily modified
to be hardware or software independent. Where possible the agihor aids
were also created so as to hdve application for "off-line" usd.

In the context of the present project, an instructional system developer
(author) may be working on-line in an interactive mode with a computer! 1In
this cage, he is termed an "on-line author. If an author 1s not working

directly with a computer, lhe 1s referred to as an "off line author.'" Even

authors who are developing CAI materials work 1 both off-line and on-line

‘modes. For example, some authors use preprinted CRT layout sheets to write

their text, and then have clerks key the text into the computer. Currently -
authors of most military imstruction typically work off-line, although they may
have access to computer support for such things as test scoring, statistical
item analysis, or other aids.

Author ailds were developed to assist the-on~line author in preparing
instructional and test materials for ‘both CAI and non-CAI delivery of
instruction. CAI was the principal mode used in this research’because the
CAI mode provides- opportunity for ease of .gathering™ agd analyzing data
regarding both student and author activities. Off-line versions of these
alds will assist off-line authors in preparing both CAI and non-CAI materials.

PLATO lessons '"inquiryl" and WinquiryZ" can be thought of as master
auﬁhor aids. These lessons incorporate the indiyidual author aids identified
in Tdsk 1. Lesyon "inquiryl" deals with lesson %evelopment (IPISD Block
II1.4), and "i) quiry2" with test development (IPISD Block I1I.2).l Individual
author ailds £0r inquiryl and 2:can be roughly categorized in four different
classgg whith are discus$ed below. The four categories for each master
author aid are: n

o

1These lessons were available on the Universitv of Illinois PLATO IV CAI
systeq\?t the timé this effort was completed

, :
. . h \
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Lesson "inquiryl" (Lesson Development)
. '

1. Tutorial author aids for Lesson’Development

2.. Author aids for management of the lesson’'development proceas
3. Author aids for lesson .content development ’

4, Author aids controlling within lesson branching

Lesson "inquiry2" (Test Development)

1. Tutorial author aids for Test Development °

2. Author alds for manageément of the test development process

3. Author aids for test development (e g., test instructiong and
test items)

4. Aughor aids for post-test reporting of results, review and

‘remediasion actions.
‘ ¥

Lessony Development (Lesson "inquiryl")

B4

1. Tutorial Author Aids.’ This series of author aids provide instruc-
tional system designers (authors) with guidance in the preparation of lesson
materials. On-line the guidance 1s automatically presented at appropriate
points during the lesson development process. In addition to the forced -
presentation, authors may reVview any specific guideline as desired. The
guidelines'are\available in both on-line and off-line versions. Specifit
guidelines included in this series of author aids, are: .

Instructional Sequencing Rules ' . -
Giidelines for the Preparation of Terminal Learning Objectives
Guidelines for Reduting Reading Difficulty Level '
Guidelines for the Preparation of Text Material .
Guidelines for, the| Use of Practice Question Formats (General)
Guidelines for the Preparation of Multiple~Choice Practice
Questions
- o Guldelines for the Preparation of True—False Practice Questions
N Guidelines for the Preparation of Constructed Response
v . Practice Questions

‘9 © 00O

The "off-1ine" version of these author aids will.be of use for all instruc-
tional modes. ' L
2. Author Aids _fdr the Management of the Lesson Development Process

e

o Sequencing of Iﬁstﬁuction ' : A

(

Instructional content is, of course, based on’' Terminal Learning
Objectives (TLOs), Learning Objectives (LOs), and Learning Steps (LSs).
However, how these are sequenced in the instruction may very well determine
whether an instructional module is effective or ineffective. (A module’
as here defined begins with an LO or LS and is usually followed by 5-10
frames of text and practice questions which teach the LO or LS.) To

‘assist authors in the creation of modules and the sequencing of instruction,
“worksheets have been prepared for Pff—line creation of LOs, L8s, text

;

7
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frames and various types of . practipe questions. These worksheets can be
used for most instructional modes but are particularly suited for CAI and
programmed instruction.

o Learninglobjectivee (LO) and Learning Steps (LS)
Management

Learning Objectives (LOs) and Learning Steps (LSs) awe the backbone of
the IPISD process. They dictate the content of both instructiohal material
and test items. The instructional system designer must attend to them
carefully to insure they are represented in-the instruction and test
situation As described above (Sequencing'of Instruction) each module of
instructipn begins with an LO or LS. The author is required to input the

'LO or LS prior to inputting instruction for a given module, During the

preparation of the instruction for a module, the asspciated LO or LS is
available to the author as a continual reminder of the instruction to be
addressed. A by-product in the CAI version that 18 available to students
studying a particular module of instruction is the option to access “the
LO or LS statement underlying the instructional module (see Student
Controlled Branching Author Aid below. ) The "Bff-1ine" version of this
author aid will be of use for all- instructional modes. :

\

9

e ‘Reading Difficulty Index

When preparing any instructional material it is essential for the
authgr to consider the intended audience for the material [89-97]. There-
fore, .an author aid was prepared for use on the PLATO system that ‘auto-

matically computes the reading difficulty of text material, question stems,
and feedbacks provided the student as the material is.inputted into the
system. 1 1n using the aid, authors gpecify the reading ability level of '
the intended audience and if this level 1s exceeded the computer B0 informs
the author who can then revise the material to a lower redding .leyel. An
of f-1ine version provides -the formula,and identifies the components required
for computing the reading difficulty index. Obw{ously, this author aid

1s far stronger in its on-line version since the author is not required to
compute the index. However, it can be used manually in off-line
iastrucg}onal modes. _ 4 - e

-+

3. Author Aids for Lesson Content Development
® Text Creation and Editing

Thig author aid will be most powerful for development of CAI
materials. In CAI form it permits authors to create CAI executable textual
material without a knowledge of the programming language required by the
system. The text may be placed at the author's option any place on the
screen and permits revision after initial creation. It incorporates other
author aids such as the reading difficulty index (described eat] ier).

A 3

-
laovailable in Appendix A.
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o Practice Item Creation ' , .

This is actually a series of several author aids which allows
creation of practice questiona. The author aids do not require a knowledge
by authors of a computer programming language. The aids are of primary
value in a CAI or PI mode. Detailed characteristics of each of these
author aids are shown in Tables 1, 2 and 3. .

4. Author Aids Controlling Within-Lesson Branching

e Author-Directed Branching

Today, in many instructional modes such as CAI, PI and other forms
of self-paced ingtruction, students frequently must demonetrate a  mastery
of-current instruction before being allowed to go on to new instruction.
Based on their performance, some students may be required to review certain
portions of the instructional material while others will go through the
instruction without forced review. That 1is,» students are branched depend-
ing upon their particular needs. This proeess requires that student
performance be continuously monitored ‘Author aids have been provided to
assist authors in these efforts. Data collection aids for practice -questions
provide continuous student monitoring. Other aids prqvide guidance to the
author on how to use monitoring information (e.g., the Qumber of attempts
a student is permitted at a practice question, the copditions under which
the student 1is required ‘to review instruction, etc.). ,These aids have
primary application in self-paced modes of instgwction.

’

o Student-Directed Branching B

Students themselves, frequently know when they need additional
assistance and. should have the opportunity of accessing this assistance
whenever they desire. However, they must be able to identify what assistance
is available and the means for accessing it. This series of author aids
provides students the options of accessing auxiliary information, returning
to previously studied materiall and, if permitted-by the author, of branching
to-the end-of-lesson test from anyplace in the lesson, These ailds make use
of alds already developed for other pa?poses. For example, the management
and sequencing aids provide specific statements of TLOs, LOs and LSs asso-
ciated with each instryctional module. The student-directed branching
aids permit the student to temporarily branch to these statements whenever
desired. The author aids provided for student-directed branching will have
wide application independent of the instructional mode used.

{

Tesf.DgVe]opment (Lesson "inquiry2") . \ .

) L
1. Tutorial Author AidsS. This series of author aidg is similar to

.those discussed in the tutorial author aids for lesson development. These

aids, however, provide both on-line and off-line guidance ih the various

<

)

1That ié, back-page, return to beginning of lesson or beginning of module.
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Table 1. CHARACTERISTICS OF PRACTICE QUESTION AUTHOR AID
' ~ (MULTIPLE CHOICE). _
N /{

Question stem has maximum length of six 50-character lines.

L ]

® Three-six answer alternatives (including correct answer) permitted.
e Each answer alternative has taximum length of two 40-character
. lines. _ ) '

' ‘® Correct answer position rahdomly selected. (Author may select,
other position if desired.) - :
e Author "cued" 1f answer alternatives differ In jength by more than

+ 20 characters. (Author has option of revising.) '

e Author specifies one-three attempts student permitted on question.

e. Author can create correct answer congratulatory message.. Maximum
of five 48=-character lines. ‘ . "

e Incorrect answer feedback messages may be specific to response

glven, or
" attempts.,
character

general feedbacks which may be different for different
Inco¥rect answer feedbacks are limited to five 40- -
lines. "

e Correct answer given student 1f number of permitted attempts
reached without stydent correctly answering the question.

® Reading difficulty of question stem and feedback messages
automatically computed. If desirgd reading level exceeded,
author has the option to revise mdterial.

R - 3
’
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Table 2; CHARACTERISTICS OF PRACTICE QUESTION AUTHOR AID
‘ (TRUE-FALSE)

4
117/

e Question may be ‘a maximum of six 50-charactér lines.
e Author specifies one or two attempts student permitted on question.,

- @ Author can create gorrect answet congratulatory message. Maximum
of five 40-character lines. 4

e Incorrect answer feedback message provided 1f two attempté
permitted. Messages may be a maximum of five 40-qharacter lines.

e Correct angswer given student if numberaof permitted attempts
_ reached without student .correctly answering question.
@ Reading difficulty &f question and feedback messages automatically
computed. If desired reading level exceeded, author has the aption
to revise material. -

SN
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Table 3. CHARACTERISTICS OF PRACTICE QUESTION AUTHOR AID
' (CONSTRUCTED REPONSE)

i

) ——

¢ ’ -
. x

® . Question may be & maximum of six 50-character lines.
N e Author specifies one-three attempts etudepé-permitted'on‘question.
e Student response analyzed for one-four correct or partially
. correct answers. ‘
t
e -Student response analyzed for one-four anticipated incdrrect.
ansvers.

o One-four ¢bngratulatory'messages bermitted depending upon number
of correct or partially correct answers specified by author.
Messages may be a maximum of*five 40-character lines.

e One-four wrong answer messages permitted depending upon number
of incorrect answers specified. Messages may be a maximum of
five 40-character lines.

e Author has option of permitting misspelliné of answer; words in
answer to be out of order; extra words in answer; and disregarding -
the capitalization of answer. o

e Correct answer given .student if number of permitted attempts _
reached without student correctly answering' the question. ,

e Reading difficulty of question and feedback med@ages automatically

computed. If desired reading level exceeded, author has option
to revise material.

3
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, facets of test development. Like the lesson development tutorial author -~
aids, they are hutomatically presented to authors at appropriate points '
during the test development process and are available for review at any
time. Specific guidelines included in this series of author aids are. ,,/)
o Guidelines for using "inquiry2" author aids ' o ,
e Guidelines for the Preparation of Terminal Learning -. _ L
Objectives _ . : '
Guidelines for Writing Test Instructions ‘
e Guidelines for Reducing Reading Difficulty Level .
e Guidelines for the Preparation of Multiple-Choice Test
Items . '

- e Guidelines for the Preparation of True-False Test Items
. e Guidelines for the Preparatigg of Constructed Response
Test Items " : ‘ o )
Cay @ Guidelines for Assigning\Scor s to Test Items

e Guidelines for Post-Test student review of test items : i o
and Remediation Strategies '

2. Author Aids for Maﬁ:zzment of the Test Development Process
: ! . B

o Sequencing of Test Items , P .
ot ..- ":\‘ | . ‘-
Worksheets are provided to authors for oPFf-line creation of N _ .
TLOs, LOs, LS test instructions, and test items. These aids permit authorg . ‘e

to organize and sequence their test items prior to, input into the computer.
The worksheets are useful for all modes of instructional delivery. '

e Terminal Learming Objectives (TLO), Learning Objectives (L0)g
and Learning Step (LS) Management ‘ SR

This author ‘aid is somewhat different from the corresponding aid
used for creating-TLOs, etc., in the lesson development process. Instruc-
tional system designers (authors) input all TLOs, etcs, into the computer .
in the sequence in which they wish to cover them in:the test. (See sequencing
of Test Items above.) The author aid then maintains records of which TLO,

" etc., has been -addressed in the test and in the on-line version. The

computer "cues" the author as to the TLO they.-should next address, The .
Bff~line version of this author aid will be of use for all instructional . °

B L N
2 L. - e . . . .

. e g
) . \ .

This author aid is 1denticél to the’ one discussed earlier 1in the .
Author Aids for Management of the Lesson Development Process.

-~

3. -Author Aids for Test Development.

e Creation of Test Instructions and;Edif%ng

. . 8 . ’
This author aid is similar to the text “creation author aid
previously described. The aid will be most useful for development of - e

’

Qo . . - . 34 '4.0 ' . ) . :




T

student instructions for cemputer~administered tests. It can also be used

for on-line development of instructions for other imstructional modes such

as programmed texts, etc. The use Qf the author aid does not require a .

knowledge.of the programming language required by the system. The aid also : e

permits revisions to be made to the instru¢ctions after initial creation, '
"

@ Test Item Creation .

A series of author aids was deVeloped to be used for creation
of representative types of multiple-choice, constructed response and true-.
. . false test items. They are similar to the practice question author alds '*
(see Tables 1, 2 and 3) except. that they d6 not provide correctaand
Aincorrect response feedbacks, nor a variable number of permitteﬁ-attempts.

o Ttmtng of the Test

4 +
“

This author aid permits authors to establish; if ‘desired, a time

" 1imit for individual items in the test or a time 1imit for thelentire test.

In the CAIL version of this author aid, e computer maintains a record of

elapsed time and takes appropriate action‘busﬂd—'ﬂitbe elapsed time. This’
author aid is most~useful in a CAI mode. .

K}

o Test Item Scoring ® /
Test item scoring author aids are provided to assist test deﬁelopere
in establishing test scoring procedures. These aids include such consider-
- ations as: setting cut-off scores, differential weighting of various
answers to a test item (i.e., correct, partially correct, and incorrect
answers) , and/or differential weighting of different test items. Off-line
versiong of these aids consist of guides; checkligts, ete. On-line versions
are similar but are prepared in a "query" format. The aids are useful for
test scoring for most instructional modes.

4. Author Aids for Reporting of Results, Review and Remediation .-
Actions -
e PReporting ofResults -
Subsequent to test item scoring (discussed above) authors can
establish the minimum passing score required This author aid then scores
the test and automatically reports to students their obtained score and .
the minimum score required for passing The aid is most gowerful in a
, CAI format but may be also used in other self-paced modes. of instruction.
" ’ . . N \ ’
e Post-Test Review of'Test Items Migsed

~

P

_ These autn?r aids permit the test developer different student
review options for ‘test items missed. For example,- 1f ,the student passes
the test with less than a perfect score, the author may elect %o show the

., student the correcg answer to items missed. . Or, in the case of students
who fail the test, the author may elect to: (1) show the students test
items missed without providing the correct answers, (2) show test .itemc

o .
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sed hnd i 1uda the cprrect answers, or &3) not permit a review of .
missedx "This author aid is primarily of use in a CAI or programmed
' \ x L

.\. mOde. T i .‘f

N S : : T
‘..i“i§\§» o Remediation Actions . :

,L' . n ‘ \ -

j,;n>' \ This is' a series of ‘author aids which permit the author to select
the “pe of act)

in that will be taken if a student fails the test. The
these aids are as follows: S .

?ossible 1
\
\\( R a'ministration of instructional lesson followed by re=

st items previously missged.

A Q (S) IRe+d inistrgtion of instructional lesson followed by re-
administr\ ion of én _re test.

-

‘ (c) Immedi&tg re—administrstion of test items previously missed.
(No re- adm*?is-ration o instructional lesson,)

(d\\

administrati‘

(‘a) X

8

‘-nediate .re~administration of entir//test (No re-
O instructional lesson.)

&\ adminisq ation of test ﬁgems missed. Give student
‘5 instru \ional lesson -first, :
: W\
(f) R dministration of entire test. Give student option of
reviewing instru nﬁonal lesson,first‘

o
v

(g). No % —admigestration of instructional lesson or test--
student is fitished W@iz lesson or, goes to new lesson.

; f thesé*author aidg, failing students are ayto-
matically branched. _'directed by the author. Therefore, these aids are
most powerful in g ormat. . ] wever, “the principles underlying the
&§ employed in)any instructional mode.

In the on-line ver

: R O
TASK 3. EVALUATION L

Three levels of evaluation were undertaken in this project. The first
level was an informal evaluation of existing IPISD guidance, procedures and
author aids. Six HumRRO personnel with technical expertise in systems
engineering procedures judged the ease and effectiveness with which selected
IPISD procedures and guidelines could be used to develop instruction. Where®
appropriate, these author alds were referenced in the flowchartg ‘developed

dn Task 1.

The second 1eve1 of evaluation. was a comprehensive formative evaluation '

of the new author aids and procedures developed for gpplication to IPISD
Blocks II.2 and III.4. Three instructors from the ENCOA cotirse [one officer

‘and two NCOs (E8)] served as study participants and as a data source for

evaluation. These instructors used the alds to create test ‘items and lesson

“mateérial. ﬁwuluation data were gathered as the authors developed their

36 ‘ .
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instructional material. Formative evaluation of the author aids was
accomplished by examining author performance and acceptance of the

aids. Critical weaknesses in the aids (i.e., those which impeded the
progress of the authore) were regpedied immediately upon diagnosis of the
problems w9 A .

In the third evaluation level, the adequacy- of the instruction created
by the military authors was assessed. This instruction was administered to
‘U.S. Army Engineer Schodl trainees who provided the data for evaluation.

The ultimate criterion of instruction 1s ‘evidence of desired changes in
trainee behavior (i e., Does it "teach?"). 1In order for the author's devel-
opmental activities'to be’ adequately assessed,. trainee%performance and
attitude data were collected.

In the intial etages of the second level formative evaluation, HumRRO
staff functioned as '"test item developers" and/or "prepgrere of lesson
material. " Their role in this study was to find errors and faults in the
directions, requirements, procedures,,etc.y of the' author aids. We tlen
used-these ‘data to make needed revisions of the author aids.

] .

Once the author.aids were considered ready for application to actual
course content, the - -three USAES authors were given training in using the
alds. A brief 15-minute familiarization/training period in using PLATO
preceded each individual's involvement in the project. They received
instruction in signing on and .off to the system (which included signing
into the appropriate HumRRO dlesson). A brief'(approxiﬁately 5 minutes)

- orlentation to the PLATO keyboard was then presented to each author. This
Included: wuse of the edit keys; editing techniques; and use of the help J
sequence keys (e.g., HELP, BACK, NEXT, etc.). ~Descriptions of system
crashes, transmission errors, and other system abnormalities were provided-
along with instructions on how to proceed under these circumstances. The
authors were then permitted to practice with the keyboard before they
started inputting their lesson/text materials, and adl of them chose to:do
so. v :

1

-

Following familiarization training on PLATO, the three USAES instructors/
authors were glven a brief explanation of their role as - authors and then -
training in the use of tbe author aids. Project staff members provided the: .
training in a one-on-one, tutorial mode. .

Following training in the use of ailds, instructors prepared and input
on-1ine in the PLATO system test items and lesson material. Each of the
instructors developed a lesson and the related test items in thelr content
speclalty as part of a 2-3 hour block of different, but related, subject
matter from the Engineer, NCO Advanced (ENCOA) course. Table 4 1lists the
subject—matter blocks selected fog this project.

The ENCOA course had undergone systems engineering and USAES personnel .

provided a set of well-defined terminal learning objectives. Test items
were prepared which reflected these objectives. An . additional advantage to
the ENCOA course was that both NCO and Officer instructors were avallable as
authors. Henge, the utility of the aids could be evaluated' across a wide
range of background skills and experience.~

-
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- - Table 4. -ENCOA LESSONS AUTHORED ON PLATO USING INQUIRY AIDS - SRR
' Average :
C Completion Completion Time . i
b ~ Time to Time in in CAI Version :
Lesson Authqtﬁ“Create Lesson Current Course (minutes)
" Field Fortifications Néb—l . 48,5 hrs. ‘4 hrs., +94.3 (N = 9) |
' Emplacement Voo : *
Construction - i
- ™\ '
US/Foreign Mine Officer 41 hrs. - 2 hrs. 60.2 (N = 11) .
Warfare Doctrine . N ) :
‘Protective Mining NCO-2 35 hrs 3 hrs. 38,6 (N = 9)
TOTAL ¢ - 124 hrs. | + 9 hrs. , 191.1 minutes
’ {or)

3.22 hrza.lr

A
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Although éach author pas required to input his material into the

computer, a HumRRO staff member was present to assist him in the process

on a one-to-one basis. No instructor needed to know the TUTOR language or

have previous TUTOR.experience because the INQUIRY author aids were designed

so that code was automatically generated.

Data collection, to a large extent, resulted from direct observations
of the authors creating and inputting their instruction and from structured
Interviews with the authors. We gathered user acceptance data, and informa-

. tion on various areas of difficulty that the authors experlenced while using

the aids. ‘

The authors using the INQUIRY system were encouraged to comment at any

- time on their progress. Monitors were present at every inputting session

to note any problems encountered or comments made by the authors. These

comments were-used later to make changes in the system so that it was

easier to use. After the authors inputted all of their material, they

received a questionhaire asking their opinions of CAI and the INQUIRY system.

In addition to.interview/questionnaire data, performance data were ‘collected.

Such items as the time to create a given frame of text or test item on-line,

the number. of times a plece of text had to be re-inpyt, errors in attempts

to apply a particular aid, calls for help from the monitor, etc., were

recorded.
) - In® the third evaluation level, wel assessed the instruction created by
the authors using the 'INQUIRY aids. To the extent feasible, student-

identified areas of difficulty in the,instruction were associated with the
usé of particular agghor aids. -In this way, we tried to determine whether a
~ poorly designed aid Yed to unclear instruction or to problems with the tests.
’ LY
Twenty-two students1 weht through the lesson material for about 2-3
hours each to assess the quality of the instruction created with the author .
aids. All students received preliminary training on usfng PLATO. As all
the students ovbuld not go through all the instruction and testing within
the time allotted by USAES for this project, only two of the three lessons
were presented on a random basis to each student.
Presentation of lesson content occurred on-line, as did the administra-
tion of the post-tésts based on the TLOsS. 1In addition to collecting
* cognitive data regarding student performance, exit questionnaires were
administered to obtain information regarding opinions of the clarity of
the instructional material, problems encountered in the practice and test
items, and attitudes toward the CAI instructional experience.

N

L3}

Prerequisites for seleéting students were that'they be NCOs who have entry
qualifiéations for the ENCOA course, but have not been exposed to the
material covered in these 1essons

-
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Findings . ) : ' -

o

1. Instruction and Test Development. The tutorial aids were presented
to each author prior to inputting. In no instance did the authors seek .to

reread these aids which presented guidance on test and lesson development. T

Thus, it cannot be concluded whether or not these guidelines were useful to
the authors. It appears that more emphasis on the applicability and value
of the aids 18 required in order for authors to pay attention to this
guldance. This may involve a considerable change in their presentation
firmat. - - ‘

As a result of the initial formative evaluation, the authors were
able to prepare test and lesson material with minimal difficulty. In
developing almost“360-frames of instruction and testing, a total of 65
problems were experienced by the authors as:recorded by the monitors. Over
25% (18) of these problems were trivial errors caused by the author pushing’
“he wrong key. Fourteen ins;ances were due to unclear INQUIRY instructionms,
which were remedied as soon as’possible after they were noted. Twenty-one o
problems were due to "bugs" in the INQUIRY program which were eliminated as
soon s their diagnosis was confirmed. 6ix problems were noted as due to
PLATO system crashes and transmission errors. Six other problems arose
from miscellaneous reasons. Thus, most of the instructional and test devel-
opment activity undextaken by the authors occurred smoothly and without
undue difficulty.

2. Time. The blocks of instruction from the ENCOA course which were
put on-line are traditionally taught in 9 hours. :The .average complation
- time was under 3 1/4 hours for this instruction including taking the
associated tests. (See Table 4)

o~

v, The time to prepare the test items and lesson materials using: the
INQUIRY system of author aids varied 1ittle from one author to another.
Times ranged from 35 hours for one NCO (15 hours on-line), 41 hours for
the Officer (14.5 hours on-line), to 48.5 for the remaining NCO (18.5 hours
on-line) .

7

©

3. Readability Index. This .author aid provided information if the
reading grade level was surpassed for each text frame or test item. How-
ever, it was, rarely used. That is, no matter what the index showed, the
authors chose to ignore 1it. About 220 text frames of instruction were
produced in this study. More then 50% (126) exceeded the pre-specified
reading levels. However, only 1 frame.af instruction was revised by the
author as a result of this information. This was most likely due either.
to a lack of confidence in the measure's validity, or to a lack of percep-
tion on the part of the authors regarding the criticality of regding level,
- or a combination of both. -In any event, no changes have been made to this.
aid yet. However, we believe that there are at least two possible changes
needed. - First, authors should be given more instruction in the usefulness
of this aid together with more practice. Second, the options available in

the INQUIRY system to override this atd should be removed entirely or severely

constrained ({.e., within 1 grade level on either side of the pre- specified
one) . , R
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4. Multip]efChoice Items. Ae authors prepared multiple-choice
practice and teat items, a pre-programmed INQUIRY aid assigned the correct
anawer alternative on a random basis. Authors were given the option to.
* change the designation of the correct answer alternative, and approximately
half the time exercieed this. option. Authors were), thus, indicating their
preference for retaining control over the manner in which they created - \

. instruction. g . v ) (P
N ] | Another author aid compared the lengths of answer alternatives and
. indicated when they were unequal. This occurred in about half the items. )

However, authors unanimously disregarded this information and left the
alternatives as they were. It appears that more restrictions on the author
ald are needed in order for these. duthor aids to be used. . .

5. Constructed Response Items. In the constructed response format, °
authors used the following aids: . :

e The aid which permitted them to define the rigor with which -
answers would be scored. Authors selected those options which permitted
misspellings, extra words, and optional capitalization. However, authors
did not permit the-words in the answer to be out of order.

e Authors made full use of the various alds available for
preparing- response feedbacks and varied betwe@n providing trainees
specific as well as general feedbacks to both anticipated and unanticipated
answers. The most positive reaction by dtudents wae to the explanatory
feedbacks presented after each response to practice questiops. The
INQUIRY author aids for presenting response feedbacks were used frequently
by the authors and, 1f possible, shbuld be incorporated in off-line
instruction(e.g., using the guidance for preparing feedbacks in PI texts).

¢ Authors were able to use the INQUIRY aids to specify anticipated
correct ‘and incorrect answers. However, there appeared to be a problem
“with anticipating all the answers which were given by the trainees.
The student attitude questionnaire data indicated a strong negative reaction § :A£
to the constructed response questions provided by all the authors both ¥
as practice and as test items. Student performance data supported this
CT result, as most difficulties were encountered when responding to constructed
y response questions (both during learning and test taking). These results
_ appear to be due to those instances iwm.which a "correct" answer as given by
"+ the student is considered to be incorrect by the system.

,r
- Lt

The monitors had observed this problem as authors input their
material. The authors could not adequately anticipate all the synonymous
correct answers which could be given by the trainees. This problem is
particularly critical in CAI, as the evaluator 'knows" whether the answer
18 correct after seeing it. This finding suggests that the guidance for ‘
preparing constructed response items be revised to clarify situations where
authors should or should npbt use constructed response questions. That is,

\ constructed response formats should be used only in cases where the number
of possible alternateé correct answers 1is small
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6. Student Options. Of the student options, the ability to back up
to a previous frame (BACK) was considered helpful by-almost alllof the
trainees in all three lessons. The other three options were: HELP--in
which the relevant learning objective was displayed; LAB--in which the
student could return to the beginning of-the lesson; and DATA--in which
the student could go back to the beginning of the module. All three

. options were rarely used, and so it was not gurprising that students were

divided in their opinions about their necessity. - : : .

TASK 4. REVISIONS . .. | : _ - .

Task & activities consisted of making revisions to: (1) flowcharts
developed in Task 1 and (2) author aids provided in Task 2. The purpose
of the revisions was to agsure maXimum utility of the flowcharts and author
aids in implementing the  IPISD process. Revisions constituted a series
of activities which spanned almost the entire research period and paralleled
all development and evaluation actions in the other Tasks. Information
gources upon which revisions were based are as follows: '

e As flowpﬁafts were being developed, HumRRO personnel not directly
involved in the project provided input as to the clarity, utility and peed
for revision. ’ .

5

~

° Thé expanded flowcharts developed in Task 1 were submitted to
instructional system designers at the USAES for review. :

79 Review of the Interim Report (which contains flowcharts) by the
COTR .provided additional information for needed revisions. )

) e As on-line author aids were developed they were initially used by
HumRRO personnel to identify "bugs' in the alds which were corrected
before wider use was made of them.

e The most important test of the utility of the flowcharts and duthor
aids occurred in Task 3 when authors participating in the research effort
used the flowcharts and author aids for developing instructional material.
Only minor ''bugs" were identified at this stage since the flowcharts and

_author aids had undergope extensive review and pre-ﬁesting. Any problems

encountered by the authors in using the flowcharts and author aids were
immediately corrécted. '\

e The last information source for flowchart and author aid revision C,
was to occur after the students had been administered .the instrucfional .
materials developed by the authors. A few such nekded revisions/were '
identified as a result of difficulties students had with the ingtruction
that was directly connected with the author aid used for preparing the
instruction. Specifically, it was found that the author aids for preparing

] “¢onstructed response practice and test items require additional develop-

mental effort in guiding authors in the identification of what constitutes
a correct or incorrect answer. For example, the answer to a question might

_be 820 meters. However, if the student answered 820 M (which should be. an
acceptable answer), they were judged as having given an incorrect response.

2 48

A * T '
N .

N



As a resylt of the input reéeived from USAES system designers and the
COTR, major formatting revisions Were made to the flowcharts contained in

the Interim Report [88]. The revised. flowcharts are shown in Appendices
B ‘.“d C'

3
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“intended. Hence, if reading level is critical, the author aid should be

Chapter V
RECOMMENDATIONS

__ The evaluation of the author aids reported in the proceding'chapter

has demonstrated the feasibility of on-line aids for implementing IPISD

Blocks II.2 (Develop Tests) and III.4 (Develop Instruction).  User accep-

tance of the aids is high and the time required for creation of test and -
lesson material has been significantly reduced. Further developmental

effort of on-line author aids appears warranted. Continued development

effort should Inclyde five major arems which are discussed below. These .
areas are: N ) .

1. Modification of selected current author alds developed in the
present project. s -

2. Development of additional author aids for IPISD Blocks II.2-
and III.4. ‘

«- 3, Development of author aids for other blocks of the IPISD model. _ A

4. Conversion of aids presently programmed for PLATO IV CAI to.
other systems., "

5. Author Characteristjics.

MODIFICATION OF CURRENT AUTHOR AIDS

There was insufficient time dufid& the project to make all of the
modifications that were indicated during formative evaluation. These
modifications should be made if the lesson and "test development author
aids are to be maximally-effective. The specific author aids for which
we recommend modification are: '

(1) Reading Difficulty Index. As was reported in the previous ~ r.
chapter, experimental authors did not revise lesson or test material when
the material was written at' a.reading difficulty level in excess of that

modified to force authors to revise material when the reading level is
more than one ‘grade above that desired.

(2) Author Aid for Creating Constructed Response Questions. Authors
require additional guidance in determining how to use constructed response
questions appropriately. ypen constructed response questions are used,
guidance is needed in .the seflection of the correct answers and alternate
forms of the correct answyer (e.g., George Washington, Geo. Washington,

A
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President George Washington, etc.). The need for thig modification arises
from the level 3 evaluation. Students who were administered the experimental
lessons and tests had difficulty in answering constructed response questions.
Often, students would provide answers which were actually correct but with .
‘an answer variation not anticipated by the authoy. Therefore, their answer
wbuld be erroneously judged incorrect. When this happens, it is very
frustrating for the student and 1if it occurs frequently, it reduces the
perceived instructional value of the lesson to the student: To remedy this
.eltuation, authors Bhould be provided with detalled guidance on the use of
constructed response questions as well as guidante on the framing of correct
answer variations. . ' -

(3) Editing of Test and Lesson Material. wWith the present author aids
all editing must occur only during the creation of text or questions. Once
material has beefi completed there 1s no provision for further editing. -
This is a severe weakness of the present author aids. It is possible to -
revise the author aids so as to permit text and question revision gfter
trial administration of the lesson. However, this is a major effort out-' . .
side the scope of the current. project. ' ) '

7
&

ADDITIONAL AUTHOR AIDS, FOR' IPISD BLOCKS 11.2 AND 1.4

Although additional.author aids couléxhave been developed, this was
outside the current scope of work. Additional alds which are desirable
include: - . . ) ’

¥ ‘ |
® Author Aid for creation of Matching Questions. (This aid 1s
_presently in draft form.) - :

v

® Author Aid for creation of Arithmetic Manipulation Questions.

e Author Aid for creation of Multiple Ghoice-Questions with more
than one correct answer. _ o

CONVERSION-@F INQUIRY AUTHORS AIDS TO A CAI.-SYSTEM OTHER THAN PLATO 1v

.As previously stated, the PLATO IV CAI system was considered to be a
research vehicle only. The goal was to develop and document on-line* =
author aids that could be programmed on any CAI system. Therefore, a trial
conversion of at least selected author aids should be undertaken.. This
undertaking would determine the extent. to which author aids developed on
one CAI system could be converted to another CAI system and point out .
difficulties to be expected in such a conversion. For example, rather than
using the TUTOR'language, a system-indepéndent language such as PLANIT*

" could be used as a test for the general usefulness of the on-line author
alds. Use of flowcharts which supported on-line “aid development on P}ATO

IV could -be used for the basis for this effort.

\
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* DEVELOPMENT OF AUTHOR AIDS FOR IPISD BLOCKS OTHER THAN T1.2 AND 111.4

~

The present research has demonstratéd,to‘a degteeﬁ”the.utility of g
on-line, query—based7huthor;aids in the implementation of IPISD. However,
before further work {s initiated which is directed toward providing on-
line author aide’ for all applicable Blocks of the IPISD mode, other research
i{s needed. Examples of such research are discussed below. This study
does show the benefit of flowpharting to aid the IPISD process,.and such

LY

‘efforts should fe undertaken for other IPISD blocks.

AUTHOR CHARACTERISTICS

_ Authoring. of CAI lessons requires a certain discipline and level;ofr
cémpetence which may not be present in all instructors assigned to ‘this . "
task. Aids are thus negdgd which constrain the auqhor,mnch'more than was '

- done in INQUIRY, in order- that useful guidahce and"teqhniquee.qan;be applied
in creating effective instruction. The minimal prerequisites for authoring . .. -

both on- and off-1ine materials need to be established as well as the extent
to which aids can compensate for variable. experience between persannel.

1f such a study indigates that many individual proficienéiee are lacking

and cannot be overcome by author -aids, then a selection and classification
problem would have been uncovered and an assessment of "author" job/duty’
position requirements-1is necessitated. - - : ' Lt
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Appendix A
READABILITY LEVEL FORMULA

. Figure the average length of a septencé in number of words. Figure the
average word length in number of etters.‘ _ .

1. Multiply the ‘average 9entence~length by .5.

" 2. Multiply the average word length by 4.71.

3. Add the products of Steps 1 and 2 together.

4. Subtract 21.43 from fhe sum obtained in Step 3. This {s the
readability level of the materials. \ , ’
LI )
Here 1s the formula:  , - o

[ (.5 (Gerage sentence 1engtﬁ)) + (4,71 (ave;age word length)) ] - 21.43

(from Kincaid, 1972)
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Appendix B

" FLOWCHARTS OF IPISD BLOCK I1.2 (DEVELOP TESTS)
) : AND BLOCK T11.4 (DEVELOP INSTRUCTION)

GUIDE TO THE USE OF FLOWCHARTS - .

The: IPISD flowcharts for Blocks 11.2 and IIL.4 (see Figures 2 and 3
in Chapter IV) were ‘used as the.basic framework for the HumRRO-developed
flowcharts. The flowcharts in this appendix expand each of the IPISD
flowchart blocks into detailed step-by-step components which must be per-
formed- (or considered) in completing the specific flowchart block. (In
the appendix IPISD flowchart blocks are noted by italics.)

F19wchart blobks which are shaded atre blocks for which author aids
were developed in this project. Next to these shaded blocks are indica-
tors specifying whether the aid is on-line and/or off line. Blocks with
an asterisk (*) next: to them irdicate that existing author aids have been
identified. 1In these cases we provide a reference to the author aid that
is to be used at that specific point in the process of developing tests
and, instruction. For some flowchart blocks supplementary information is
presented for clarification of a specific block's activity statement.

\
N t

For example, Figure B-1 shows the first seven task elementé required
to prepare multiple-choice test items. The tot task elements can be
found on pages B-7 thru B-9 of this .Appendix. .

The first task element in Figure B-1, Establish Testing Conditions »
for Multiple-Choice Tests (2.2.1.2.2) is the task to be performed. The
task elements under this block must be performed, or at least considered
when preparing multiple-choice test itgms. For example, task element a,
"set readability level for test," is the first sub-task shown in ‘the
figure. The asterisk (*) beside the block indicates the availability of
a non-HumRRO author aid.- In this case, the readability level set is :
contingent on the peading level of trainees. Since this block is shaded
it is identified as a block for. which an author aid was developed in this
project. This aid is also designated as both an on-line and off-line author
aid. In the computer version of this'author aid, the author is specifically
queried as to the reading difficulty desired for the entire test. There-
after, all material input by the author 1is automatically checked to deter-
mine if the desired readability level has been exceeded.

Block B, "set minimum and méximum number of answer alternatives
including the correct answer," indicates that author aids were not devel-
oped. Block’c, '"determine if more than one answer is correct,'" has neither
an asterisk, nor is it shaded. This indicates that no off-line author

aid has been identified and no aid was developed in this project for this
_ )

B-1 {;1



clarify the statement within the block.

<

task element., The comment to the right of the block is intended to further c

L e,

Block d, "set time limits 1f any," is shaded identifying it as requir- .
ing development of an author aid in this project. In the computer version
of this aid, authors have three options: (1) an untimed test, (2) time . S
limitation for individual test items, and (3) time limitation for entire .
test. Agaln, the commenE to the right of the block 1s for further clarifi- . -
cation. ‘ '

- -~
‘ Block e, "set conditions for test administration," has neither available ii:;\ .
or developed author aids. The comment further clarifies the statement
within the block. . “n '

1

This completes the task elements identified as required for eseablishing

_testing conditions for multiple-choice test items. The next major task to

be performed is the actual writing of the multiple-choice items (2.2.1.2.3).
The line, coming out of the block indicates that in the actuhl flowcharts

this task's components are continued on subsequent pages. .

The flowcharts in this appendix are on the pages listed below.

Block 1I1.2 (Develop Tests) -- Page B-4
Block III.4 (Develop Instruction) —-— B-35

B-2
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Figure B-1.  Flowchart for Establishing Test Conditions for Multiple-Choice Test Items.

-

5

Establish “testing conditions for

multiple-choice tests. . .
v 22122
% | Set readability level for t'nt. Contingsnt on reading level of trainees. ' /
. : ¢ See: Peter Kincaid, Automated Readabllity index, Human Factors.
y Online | _ * Saclety Bulletin, Vol. XV, No. 5, May 1972, - L
and " , .
Off line ' ] I Author ald for reducing readability level

r

A

Set minimum and maximum
number &f answer alternatives
including the correct answer.

b '
L]
Determine if more than onhe ' That is, is one {or more) answer alternatives correct, in addition
answer is correct. ’ . tocorrect answer?
. - A
c
Set time limits if any. Time limit far each-item and entire test.
_ w
¢ ‘ -
Online |- -d ' v , - e
° Set conditions for test .Will all trainees take the same test? Will they all be in the same room?
administration. Will they be tested in shifts? (Some of these decisions are contingent
- ' on available facilities and testing personnel.)
. I e
- M.,
Write multiple-choice items. 8 Author aid for writing multiple-chdice items.
: ' ' . g .
On line ' , : Author aid multiple-choice initial preparation worksheet.
© and .
, Off line 2.2.1.2.

L]

R \\\ 8 3 L | [

' 1
" *Non-HumRRO author aid. B-3
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N

3

Determine how detalled the test
shoukd be.

t

-

i,

Develop test plan worksheet .

2.1.01

Will test
include all -
learning objectives
or a sample of

LO's?
2102

1

Al

.

N

What information to use for this activity.
p. 3-33).

Sample abjectives at random. - |
Keep selection process secret
to examinees.

o . 2.1.0.21

-

Translate TLO’s and LO's into
test items.

L

. Read over action, condjtion, and
standard for each TLO. (Obtain

Worksheet ) _
2201

from Learning Objective Analysis -

Specify whether high or low item
fidelity is required,

2.20.2

.

)
[l{TC * Non-HumR RO author aid.

IText Provided by ERIC

’

" TLO defines objective of test,LO's
, are translated into tests (or test items),

-

-

27
e

(Sea Swezey and PearIstein,

Bage decisions on resource
availability, time con-
straints, and criticality/
importance of each objec-
tive. (Guidance on how to
sample objectives is in
Swezey and Pearlstein, p. 3-6)

@g _ .

Base decisions on resource availability, time -

constraints, and criticality/importance of
each objective.

-

T . .
' : ”.5;4(



ERIC

Aruitoxt provided by Eic:

ldongfy )
if learning
category is
Mental| Skills
? -
22,03

S e
43

Testing
* Information
?

Testing
Wsical Skills
, ?

Testing
{Measuring)
Attitudes

2 N

v

-Consult examples below to
choose learning category .}

o

' LEARNING CATEGORIES

Mental Skills, Skifis such as:
Problem solving .

Cbncept formation

Decision making

Mapreading

Computer programming

¢ .
t

TUTENY



[

Tusting Mental Skills

2.21

Select type of test

2211,

Develop Paper and Pencil Test

221.2a

Select Item Format

2.21.21

Paper
and Pencil
(Test
? .

Muitiple

Choice T""f

‘On line
Off line

On tine
Off line

Behavioral
Perfofmance”
Test
?

/Falte
? .

. Online\
Off line

On fine
- Off tine

B-6 - 56
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. *

. On line
- and
Off line

On line

On line
and
Off line

O

ERIC

Aruitoxt provided by Eic

® v

Establish testing conditions for
- multiple-choice tests.

2.21.2.2

v

¢

Set readability level for test. . |

Set minimum and maximum
number of answer altemat!vas
in€luding the correct snswer.

b .
/ 13

e

Determine if more thaft one
answer is correct.

Set time limits if any.

Sat conditiens for test .

administration.

e

—_
n .
Write multiple-choice items, o
\
2.21.2.3
l

': Non-HumB RO authar aid.

a

Contingent on reading level of trainees.
. Sde: Peter Kinculd, Autornated Road.qbilﬁy \ndox Humhg Factor

L

“ \)

" -Society Bulletin, Vol. XV, No. 5, May 3972

N

. Author aid for reducing readability Ievoltx.' ’

-

-

ey

That is, is one (or more) “answer alternatives corhuct, In
addition to correct answer?

«

Will all trainees take the same test? Will.they: all be in the same r?qm?

.

Time limit for each item and entire test.

A -
.
y
)
R
' o
y T
A
.
e ot
. .
- .
At

!

Will they be tested in shifts? (Some of these decisions are contmgeqt

on available facilities and testing personnel.)

)

Author aid for writing multiple-choice items.
Author aid multiple-choice initial preparation worksheet.

B-7
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- Make sure that item tests pne -

- objective only.

" K]
‘t
\"\
N\
-~ Online
.
On line
and -
Off line

. to correct unmr\

a
.r\\‘ .'!\' “"-. “
Mnko ultomnhm tlmllur Injm

)
o >

ur .

¢

- ' I

Mdu sure. that readability tevel of
mm is not mrmmdA ¢ -

Check questions for grammatical
errors. -

" Avoid negatives in item stem.
Avoid using ‘none of the above’
as an alternative.

4

L4

" Make sure that distractors
(options other than correct answer)

are plausible,
’

Y

1 o ow »
if only one alternatwe is corréct,
make sure that it is unequivocally
correct..

g

O

ERIC

Aruitoxt provided by Eic
v g

. 1
* Non-HumRRO author aid.
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-
W
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Use on-line or offline, re‘dabllity aid. Off-line formula is at end
of flowchart. LN ," L

.Author aid on reducing readability level.

Peter Kincaid, Automated Readability Index, Human Factors
Society Bulletin, Vol. XV, No. 8, May 1972.
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: / .
Ermrs or phrasing of question might_inadvertently indicate
poyrect answer. * A

L™
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Do not make distractors overly technical, ’
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o lltcm.tlvc. S : Author aid question scoring form for recording corrgct answer
” ' C position and number of alternatives.
] On line . h ) N . |
O Copsult subject matter experts ~ They will gheck item fidelity and correctness.
v or peers for reyiew of items, , , _ .
:‘ 9 ) o 9 ‘
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- Consult test experts for final . They will point out possihle poor construction of items (and
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Establish testing conditions
for true/faise test.
221,24
¥ | Set readability level Yor test,
" On line
and
Off line 2
Determine number or percent
of items to be true (and
faise),
b
Set time lipnits, if any,
On line c
Set conditions for test
administration.
d
Write true/false items.
On line
- and .
+ Offline . . | a(zﬁ 2.6

Make sure item tests one

objective only, l.

‘a

4

Bl

* Non-HumRRO author aid.

[N

Contingent on reading level of trainees. \
See: Peter Kincaid, Automated Readability lndex Human Foctors
Society Bulletin, Vol, XV, flo. 5, May 1972.

Y

Author aid for reducing readability level,

Y

'Will the items be 50% trug and 50% false or other proﬁportions?

A

4

Time limit for each itém or entire tést.

Will all trainees take the same test? Will they all be in the same room?
Will they be tested in shifts? (Some*of these decisions are contungent
on available facilities and testing personnel.)

Author aid for writing true/false items.

Author aid true/false initial preparation worksheet,

by A

- B~10

-

T, .

o



221286
1 /
c T % Meke sure nod.bmty lovel I not "7 See: Peter Kincald/Automated Readability Index, Human Factors
- surpassad in item stem. ;" Soclety Bulletin Xol. XV, No. 5, May 1972.
Ontine | . - e
and . / Author aid forfreducing readability level.
.o Off line . b

i D =

Check item for grammatical

errors. .
- / L . | “ . . ‘ P
C - _/ - . ’
¥ | Paraphrase material for test items; See Stevens and O'Neil (November 1974) for guidance
do not lift material straight from and examples. . ‘
text. ’
N d L )
S 1
7 L
’Avoid ambiguous and indefinite _ ' .

terms (such as spmetimes). Also
avoid use of negatives and
negatively worded stems.

e ! N

-~

Keep true and false statements.
/ - equal in length. : ]

P

| Be sure that item can be , " 7
< " categorized Unequivocally true . E s
or false. y .- .

Consult subject-matter experts - They will check test for fidelity and correctness. v~y
or peers for review of test. . T { /

h

. Vo e '
JNon-HumRRO author aid. B-11 -

&) Y ty
E;ﬁkl(;‘ 7 . - rd | ..
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Off line

22128

|

Consult test expert for final
review of test.

Establish testing conditions for
matching tests.

22.1.25

¥* | Set madabiliiy level for test.

< #\\
Set number of elements for
each column,

b

_* Non-HumRRQ author aid.
; N

They will point out possible bad constructioh of items (and
look for weak or ambiguous items).

C(’)%tingent on reading level of trainees.
Author aid for reducing readability level.

See: Peter Kincaid, Automated Readability Index, Human Factors

Society Bulletin, Vol. XV, No. 6, May 1972,

has CSIUBRRI USRI L



Off line

221286

Determine if more than one
element is to be paired correctly
with othar column element(s).

C

-~

Set time limits, if any.

a

Set conditions for test
administration.

Write matching test items.

22127

Make sure item tests one
objective only.

Make sure rasdability level is
not surpassed.

Make elements in each column
similar in length and type and
as short as possible.

<

C

|
* Non-HumR RO author aid.

Will all trainees take test in same room? Will all trainees take same
test? Some of thess declsions are contingent on available facilities

and testing personnel. .

i

Author aid for reducing readability level.

<

Society Bulletin, Vol. XV, No. 5, May 1972.

. * Sge: Peter Kincaid, Automated Readability Index, Human Factors ‘

Column items should be of similar cﬁtegorv (4., nouns, verbs),

H



&

221.2.7

‘v

Label each column.

Make columns with unequal
numbers of elements. -

Consult subject-matter experts
or peers for review of tests.

Y

Consult test expert for final
review of test,

v

This is so answers cannot be found by elimination.

o

They will check test for accuracy and fidelity.

¢

Ambiguous items or those of poor construction will be found

in this review.

7

s A-sq.,—,w.b;mww_k_,m‘ﬂw



Establish testing conditions for’ .
Constructed Response Tests using . ?
completion list items. .
221.28
* | Set refidability level for test. Author aid for reducing readability level. " .
- ‘ ' o . )
On line » : ' See: Peter Kinc;ld, Automated Readability lndex,\Hﬁman Factors
’ - » e e—————
. and . ' ' Soclety Bullaetin, Vol. XV, No. 5, May 1972, d
Off line a '
}’“ ? " »
R Determine whether more than one - Author\a(f:)r reparation of oomtruéted response items
- snswer Is correct and whether Author aid of e‘))(ar: les of answer alternativespo ‘ C
Online | SMmwers can be partislly correct. P _ ' CA
and Determine if there sre anticipated
Off line | WONG answers. b | v - ‘
. Establish format for answering Author aid constructed response ini al preparati_qg worksheet, . . >
< questions. ‘ . ) RRC TR ¢
On line —_— S ‘ t4f
and - N ' - o ‘,‘t " Pl
Off line ' ¢ ' 4
N *) v ‘ . * 1] . _d.-.
. .
- : LS « -
Establish level of hints to be X If listing, number of items required? What part of speech
giventrainee. . is missing? - '
' ]
N
d . B )
.7 . l
. . \
* , Sat time limits, if any. i L “Time limits foreach item or entire test.
. 3, ) ~ ’
" Online e
-4 A t
. Set conditions for test Will all trainees ‘take test in same room? At same time?
‘administration,, : Will they take same test? Some of these decisions are '
VN ) comtingent on facilities and available testing personnel.
f
!
Q *Non-HumRRO author aid. B-1 \‘) : ¢ .




On line
and
O!f line

.
On line

and
Offline

On line
and
Off line

IToxt Provided by ERI

ERIC

22.1.28 .

|

| Write completioniet lssme for

22120

. objective only.

p

Make sure item tests oaa

v
b

v

T
Make sure nndablllty level of
item is not surpassed.

.

Check items for grammatical
errors.

-
+

F a numerical response is required,
specify units to be used.

In completiot], omit onl'y
key words.

List possible carrect answers,
List anticipated incorrect
answers. .

* Non-HumRRO author aid.

Author aid for preparation of constructed response items.

,
.
e ~uz:m-_,,d,_.ﬁ"@%

Author aid for reducing readability level.

See: Peter Kincaid, Autorﬁated Readability Index, Human Factors
Society Bulletin; Vol. XV, No. 5, May 1972,

If fill-in-blank format used, is question understandable
with blank? ‘ :

\.

.

Author aid for preparation of constructed response items.

-~ Author, of examples of answer alternatives. . .
1ths /dﬂ amples ¢ wer alte . ) J
} A
P .
:76 . - / : .
B-16 - . : :
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22129 °

Consult subject-matter expert or
pears for review of test,

Consult text expaert for tinal
+ review of test. -

. Establish Tedting Conditions for
Constracted Response Tests
Using Essay Items.

2.21.2.10

>
Set readability level for test,’

Determine if all items are to be
used or if a choice for answéring
" is provided. .
N\ . ]
\ b .
y [ °

* Non-HumRRO author aid.

7

" They will look for tidellty and accuracy and .may add other

correct answer possibilities.

This review will pinpoint poorly constructed items or
ambiguous items. ~

Author aid for reducing readability level.

See: Peter KincaidfAutomated Readability Index, Human Factors

Society Bulletin, Vol. XV, No. 5, May 1972.

Specify number of alternatives to be answered.
Qe .



¢ - 221.2.10 i - ‘
- I . -

Determine if more than one answer
can be correct and |f arswers can
be partially correct.

Set limit for number of words N
to be written for each ltem,
- if any.

d .

[ . ‘

r

Determine if test answer will be
scored for grammar, spelling and. ..
punctuation. R . W : .

Set time limits, if any.

I3 >

~ Set conditions for test Will all trainees take the same test? In the same room? In
administration. : - shifts? Some of these decisions will depend on available
- ' facilities and testing personnel. - :
¢ : g9 .

Write Essay Type Items for : T
Constructed Response Teésts. '

S 22121

- - . . " H

™ ’ » o
« | Makesure iteq_\ tests gne objec-" - _
" tiveonly, - . ce

Al 1 . . )

* W

" - = I.-‘ ! E . N El ,
» v RN " . N o
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Arui et provd c v " L
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Aruitoxt provided by Eic:

.

*

- On line
_ and
Off line

221211
—
*® oy
' Make sure readsbility level of item
is net wirpessad.
, b

Be sure item is phrased clearly.
Start item with action verb, such
as "'Explain.”

Prebare sample correct answer and
acceptable alternatives, if any.

Consult subject-matter experts
or peers for review of test.

Consult test expert for final
review of test.

8 Klon-ijlu;nRRO author aid:

’

-

£

Authol aid for rodu_ciné readability level.

¥

See: Ppter Kincaid, Automated Readibility Index, quma'n Factors.
Society Bulletin, Vol. XV, No. b, May 1972, . '

. k }’ f.
Observe time it takes to construct answer.
1]
L.
.
They check test for fidelity and accuracy. ;
This check is for poorly constructed items and ambiguous items.
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Establish Testing Conditions for
*Oral Tests. ;

o~

L3

\
Set conditions for test Will all trainees take identical tests? How wil facilities
administration. be used? . . .
al . '
v
‘Determine if more than one Author aid of examples of answer alternatives.
answer is correct and if there
will be partislly correct answers.
22
I
Determine whether administra-
tor's questions are written or .
oral. .
\3
- \‘ N :
Determine whether corre - Will verbatl ability be part of answer evaluation?
answer is a phrase, word, or '
exposition, .
- ' ; .\'
\ ' L ~ ;({
N ‘a4 - 1. , ;
S e L8 \,\\ _
e —r e .
A ' M N ’ '
Establish level of:hints t6 be given- | -, " Are‘gumber of components in answer to be delineated? (For
in-items.. o .- o s YW 4 v exam xplain the three parts of an experiment, etc.)
Y w  UA T .- ““ . - A e - . .
x e x L . . 5 . f - ¢
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221.3 )
‘ -Write Oral Tt iteme. = - - Author aids for preparation of multiple-choice, true/false and
- R L constructed response items. -7
Online § e e e e " ’
and . SR , R .
@ff line S b.- e N
‘ . : . & o . '
. . . . .
Choose item format. . Review 2.2.1.2.3, .5, .7, .9, and .11 to choose best format.
b1
Make sure item tests one ' ' W
. objective only. _ .
< .
. - »
Y b2
Make sure readabllity level is ’
N . Not surpassed. - -
On line |, . ' ’ “
and . - ’
Off line b3 . 4 N
: , 5
Answer items 40 measure . Check with time allotted for test.
time required to answer.
] b
List all correct answers. " Author aid of examples of answer alternatives.
. N
. On line . e 5
. s . '
- ’ .‘, o’
AT A et .
Consult subject-matté} experts . . They check for fidelity and accuracy and may add other correct
- or peers for review of test. < |, .. answer possibilities.
l l ‘ v o ) 1 o Ry ' ’ . A
o b6 . -.‘ R : o : : - '
. v . a an *
* “~ ] g oA ) ] . “ \'-"
» * Non-HumRRO authot aid. W T 3_2181
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. . -~ . . »n . o » .
" w o e . ) . : '
. A ' . . ~ ~
o




O

ERIC

.

- Consult test axpert for final
- oview of test. -

b?

4

Develop Behavioral Performance _
Test. '

>

2214

- Establish testing conditions for
behavioral performance tests.

v

a

1

Determine length of each
axercise. )

al-

\ -
N

* | dentify facilities to be
. utilized.

i 2

-

RS
-

-, This will highlight ambigucus and poorl\},comt.rqc,tod items,

v

~
L 4

; Find out if any restrictions are imposed on use of facilities
and personnel.

v
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Aruitoxt provided by Eic:

-
- N ) ‘ * ’ ] ) Q .
2214 .
- .
" Identify personnel to be Set up schedule \‘or use of specific areas and sehédule for personnel
¢ utilized. . . involved in testing. i
.ﬂ . g - .
~ +
- a3 . g
Determme sequence of exerclse ’ "County Fair’ type testing environment might be used
. .
1§ ¢ ~
-
¢ ‘i ~ ~ ’ he
ad . ¢
¢ [
r ' ° :
f)egarmme if performance is if process, the behavior will have sub-components L
process or product Lo
. w “u * N
', !
- . q
. : ab . //
o - . ) “~
Establish use and level of hints o
*| to be provided during testing. . - -
I A o .
a6 Q /
Prepare Behaviorat Performance . ‘ '
<Test Exercises, Dascriptions, . .
- b e ) v . 8\ 4 -l s . .
-, X "_;“:- > B
° ) ® |~ v ‘
. " - . ’
Ml
Descrlbe the performance(s) Include gme re.strlctlons and facllltles ta be used in descriptionss
. reqmred for each objective. Descrlbe locatipns and duties of testing personnel in description.
¢ s Y . - .
b1 R N 4 .
A ~ ~ ‘.Q -
- v 9
. & -
' . ” “. ‘ _ “~
Deéscribe steps for correct See*Vineberg and Taylor, 1975 oo
performance if ‘process |:§ to be A . § B
measured. ‘ . - . !
b2 . S ,
. N - . b Y . - *
. N B ’ J . | S"} ‘
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A v 7ext Provided by R

by

P

. . 1R
T 2214 b
L
Describe attributes of acceptable
tinished product if product is to . _
be measured.
% .
i -
" b3 L4 -
Perform your own exercisss to
check out facilities, timing and
~personnel needed. B L ‘ . ?
. b4 : . L7
r .‘t * ”'
Describe acceptable hints to be
given if hints are all_owqgi. =
. ST - -
> ‘-:L
. b5 - - )
L y : .
a - /‘ "W
Develop checklist of behaviors . This will be necesséry for scoring later on,
to be performed. o
\ . N - -~ /
AY ’ .d !
.~ bb -t , .
- ' . '/ . . )
Consult subject-matter experts They will check for fidelity and accuracy.~
or peers for review of tests. . /
[ * / .
g {
7 . / ’ k
b7 ] . / a
4 , P -
. 3 - / ;‘ " . Y f
.o .
~ /’ . oy
- /
. U v
s . . ™. // L4
Consult test expext for final » / This check will illuminate ambiguous or poorly constructed
review of test. _ «f ./ exercises, '
I ‘ ) y , . C K.
b8 3 : “
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) , On line
and
Off line
*
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On line
and
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Write Test dhstructions.

22186

°

Author aid for preparing
tast instructions.

v

<

Prepare instructions for -t

administrator(s) of test.

~ a

]
g

. Prepate initial and+within test
instructions for trainees

“taking test, o
-~ L
b
*
- a

a Ead

Y
r© .

.
v
-
P a 3
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i
= . -
} : 1 " 2,
-
) 13 - . .
' . - L -
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/
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e ~
. . t ‘.
- . . \:, C . 4 . s B R
-

R < i P
Check readaﬁility_level of instructions tq guavaptee that reading,
: b s

. -~
level has n(\t been surpassed. -~ .
Author aid ffor reducing rgadability level.. . ..
Author aid for developing test instructions. .  *° ,o®
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Testing Information
:2.2,2
5
!
Determine item format.- Item formats are the same as those in the Mental Skills section.
. The types of mental skills tested in this category are recall and
! recognition. The best formats for téming information are multi-
. ple choice and matching (for recogoition), and a completion
a = type of constructed response (for recall).
I \ L , - 1. - -
. L " . . - ..,: . . v . \ "
- > ( [ '
' ’ . .
Jl. [y . -
'—' ? * . - -p » 3
1] i ’P ’ ' ) - Kl
s » . o
. i , Y ~
. {
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. - ,
\ . .
' Testing Physical Skills See beh\dvioral perforinance test developrment activities.
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;’ . 223 . . , : .+ M
N . [y . .
. .- ,, .
. Yoo o /' . S v
J -~ ' ' ’
P4 . M §
h Y L B
X . 'ﬁ N L
. N Y ) -
» . * & > - v

> . l.‘ [ -
, .
‘;' . [ [ ~
- |, ¢ " - Y § b IR
. . N . ) ; . . . f'\.
_ _ . . . .
. - ’ . ~ - ’ B"'Z \ £ s ¢ .
- . S Y N .
LS . o . ‘ . . ‘v = <« .
ERIC - e o '
L~ ) . - . . - N - , - . i
™ ST : L s - . . ” .
. . . . ’_-Ldﬂ‘ . .. ._',. .. . ‘-'. " L o
"~ . . . . . ” .



ERIC*

Aruitoxt provided by Eic:

”,

" Testing (Measuring) Attitudes

224

L

Determine whether attitudes are
to be measured by abservation
or by solicitation from trainees,

1

Determine scaling techniques
1o be used, )

al

Solicitation
?

Check section

-2212
especially comple-
tion & true/false.

LY .
Select measuring technique
for attitudes to be observed.

b

1

Describe behaviors which .
demonstrate given attitudes.

\

bt

I

4

~
~ oL

Establish rating system for
administrator (s) to,use.

<

A good source for choosing observation instruments is Mirrors
for Behavior, edited by Anita Simon and E. Gil Boyer.

Determine it trainee will'be rated by one or more raters,

Cregate rating sheets for raters to use®

a
>

* Non-HumRRO author aid.

)
LN

=Y

These measures
present statements
whlcl trainees either
“agrew’’ or "‘disagree”
with (or “like" or
“dislike).
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Aruitoxt provided by Eic:

| © Set Training Standards

roa
)

i

23 !

Determine if test is for end ot
* training or within training.

1.3

Determine level of proficiency
warranted within training.

Decide whet performance
at end of trairfihg should equal
or surpass the job performance
measure.

Establish critéria for trainee
performance of LO's.

False Positives and False Negatives.

~

.\\‘

an

*

.

~

Setting of critena is sometimes determmed by reference

to job requirements or consensus of 4axperts.”’

,

Sometimes tramees are required to ‘‘overlearn’’ so that decay -«
ot learning on the job is not detnmental to performance.

Decide on number of LO's to be met by trainee.

Validity shows discrimination, belween masters (those who are "'go’")
and non-masters (those who Qe “no-go’’). See formula at end of

flowchart.
£ d
. ‘ @ . ¥
. .-

9

R

-

A,

L)

L™
y

o

A



2.3.1 L
1 ’ '

, v
,, ) " .

¥
Decide on pittalls of either . Decide which type of talse situation is more critical and
talse positives or false negatives. ' - which can be tolerated. . : x

o

[

) b . ' ‘

Rank Order Studahts (if required).

24

-

AT

List scores from highe’st (8] . Develop form for fisting purddSes.
.
dowest,

a &$P, X by

“ o +

- R . - .
Provide identical ranks to trainees . ‘
having identical scores.

B . . '
€ L ~

' |- Set Cut-Off Scores ' Only if required,

' : .
Review training standards a$ o IR v
- ' established (in' 2.3) torset ' . . _
cut-off scores. ) .

v

g )
¢ . a 0

?

Set cut-off scores, recognizing Swerey says, "lf the cost of a talse positive (passing an
probability of false positives and incompetent man) is very high, the cut-off point should be
false negatives. » " . set very high.”" (p. 6.13) '

O o . o ) .

% ' ’ v
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Aruitoxt provided by Eic:

2.6
1

Lower cut-off scores if required
by:nanpowor neads or criticality
of task. B

>

Determine Scoring Procedures

2.6

Qualitative -
or
quantitative

Determine qualitative scoring
procedures.

A

Determine whether .partially
correct responses will be
evaluated,

Determine scheme for assessing
partially correct answers. -

a2

Determine whethar presentation
of response, grammar, spelling of,
punctuation will affect response,

- .

s _ a% \

W
-

Oral tests and constructed vesponse —essay.

RIS

¢
PO

9uant. 2-_6-2

-

2
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ERIC

3

o~
F

On line
and*®
Ofpline

On line
Off line

x

*Qutline sodring guidelines for
behavioral checklists or scates..

LN
-

X

Determine quantitative scoring
procedures.

a 2.6.2

Kl L

Checklist scoring is applicable to
performance. )

v

Determine number of points

for each response.
&

-

¥

Determine if responses are to be
" rank-ordered.

i
. b "
M T
. N A .
Egtablight penalties for *
incorrect responses.
Lot
c
+ ~— I
;
L o
-
TR ] [}
ﬁqﬁf; o .t
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R
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e ' «

by arg

’

Could be used for multiple-Choice or constructed response,

1
.

Especiai]y app!icéble in TaregFalse or'MuItip|e-Ch.oice ;Nhere
probability of.guessing corre'btly«-ée igh. Could also be used

-

-

in matching format. Formula or correction, for guessing.

Aug\or aid ?(')l"’scormg fest items.
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."1" "Dutling scoring guidelines for

behavioral checklists and atti-
tude scales (if used). .

«

%
4

Dbtermine when scoring will
occur, aftqr or'during test.

d

Determine whether scoring will
be done by hand or maching.

+2.6.4

a

s+ Write scoring dirgctions.

v

A

26.5
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Porform wor{nn procodum
trvout Porf%mtrnunbmty

4 thk A r

. ' - R 2.8-6

* Non-HumRRO author aid.
? N

8

PN

-

Author did fog sgoring test items.
Author aid of example; of answer alternatives.

u v R
I - . v
a X
. LR . s Y .
e
Especlllly bpplicable in construg}ed response (listing) format.
Author aid forscoring test items. * ;
Author ald of expmplos of amwer alternatives.
\‘ ' ; } - >
~ 1 - .
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€ - » -
. \ &
o L)
w o al - , & d
. el

Will interference scormg be: Used? See Swezey p. 6- 6
Go/No Go typb?

’ \ , . p
Develop form for recording cqrrect,fmd incorrect answers of
class and individugls. Develop method for determifiation of
number of correct answers (ot a _s'(':oring key). -

. \ . +
- N
- v
) L4
-
¢
o
-
\;/._, -
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Author aid for reducing readability level.

See:
Society Bulletin, Vel. XV, No. 5, May 1972
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Identify avn)’lnblc resources.

2.2

Identify personnel knowledgeable
in various modes/media of
instruction.

¥

b . a

Prepare roster of coworkegs
{peers) available for instrudtion.

® ' at .

s
Ny

Prepare roster of available,

\-\ggglified instructors.

Describe and document
available facilities.

List all library/reference rooms, study rooms, and equi;iment;
classroom and large lecture halls; practice rooms/laboratories,

and equipment.
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On line
and

Off line |

Online
and ~
Off line

Prepare outline of TLO's and LO'S
to be covered by instruction. |

Determine mode of ingtruction
- for each section of course.

»

b

it

Ity logations within course
 where there wil bs practios.

. PR

d

S
LY

Select first mode of ipstruction
for development. ’

.~

d1

—

Go to block explaining ode
‘selected.

L4

(4 . -

Base decisions on criticality of task, fidaliiy required, equipment

availability, personnel availability.

<

Will Tearning be self-paced (learner controlledd, tutorial, unpll-\"

group or large-group discussion

1

, or teacher oriented?

Author aid-for preparing learning objectives,
Authar aid for sequencing of materials,

i 33
j!

§

> Author aid for preparing 'practice frames.

]
CHOOSE FROM LIST:
2.3.1 Audio script.
2.3.2 Video materials.
2.3.3 Audiovisual materials.
. 2.3.4 Printed materials.
2.3.5 Programmed instruction.
2.3.6 Pistform lectubes.

A Y

-«
L 4

b

L

2.3.7 Self-teaching sxportable
packages (STEPs).
2.3.8 Supplementary instruction.
. 2.3.9 Adjunct programs. -
2.3.10 Job performance aids (JPAs).

< 2.3.11 Formal OJT.

2.3.12 Other forms of'mediated
instrugtion.
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Identify sections of cayrse for use %%%« TLO's and LO's. - )
“of audio’in conjunction with other -t X . '
. : media. . H o
t ™ * ? - ‘P‘
&rr a ® ' '
‘ L)
\
#*| Identify comprehension level " SeeBrown, J.I., and Carisert, G.R. Erown-Carlsen bistening”
of trainees. : Comprehension Test. New York: Harfeurt, Brace and _ ° T
) | o N World, 1956, Lo B
/ . L}
T
b '
P _ : .
Using outline, prepare plan )
for script. ' ' ' a o ’
) ; : J :
3
~ « ! ) [ ¢ ~
~ [ " , s
. i .- ’ ) 1 ) K 1 ' . )
' Further outline TLO's and LO%s . P )
pertaining to this section. N ' . * - '
. c N . , | . [} ' \
. . . 4.
Plan use of audio cues, music, . - .
. ‘ voices and combinations of these., | o . 't
i o,
- A L. ' A N - .
. 2+ 4 1 . > ' -
. . . N ) ~
Set up schedule for script , . :
development. v
hl . - \ N .
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Y i | — ’ ' -
. . ( .
| . | -89,
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,Mw)rwk—h\audio equipmenit .
personnel to set up (ecording o N ’ . L.
. schedule. .
- A ?
. d2 ) . : * .
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) Write script from outlines. ) : : . '
« < : /
- * . r
; e ' r ‘
— \ . -
! ) ! X .
» N : : - * ° I . ‘ ¢ 4 ’
: . N ‘ .
‘Use two-sided script form fox. Left side should contam special mﬂructions for cues to music; other
writing content. 1 sounds: rlght side contains actual sc’upt and directlons to narrator.
. - t e b v
) ‘U .
? i [ % < - .
\ Indicate pauses and uses of ‘ .
other media on script form. _ , .
< ; : . -« .
» . -~ ta )
, . e2 !
Have script reviewed. : )
\ - 1 ] 0y [}
L
-
£ . . \
~ - . \ ~
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LY L]
_Give script to peer for review. , ‘ ,
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& |
- ?
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) Meet with producer to review
wccript, '
f2
* L \
\\ .
. ' Revise script if necessary to
4)change pace, clarify sections, etc.
. 4
. S0
* * d
) - g
Prepare requiredibmbev of
_ copies of script for productior
' ;"‘ purposes, '
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Make recorging of script.
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. Preparing vld&p-only materidls.

232

Identify sections (;f course for
use of video in cgniu‘{cﬂon with
“othey media. '

-

—~

s
v ‘

Prapare outline of instructional
sections applicable to video
" medium. . :

., ) S b g‘_ ]

Sketch or descrvibq visuals
to be presented on storyboards.

.
L E2

l 1]
T . b1
~ ' b
T %
Specify details of each
picture/iflustration. ' !
\ o ‘
: b2
L
3 ' ,'
Ensure that detail is correct and .
not too complex or cluttered.
.’ b3
I
Establish sequidnce of visuals to
be pre'se&ted. -'. ¢
c . ,
. , P
T -, ] r :
13 . . N

-

-

include’special effects, lettering, shading: amount of detail.

\

»

" ayns
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T

Identify timing of sequences.

Identify locations where video-
only materials are to fit with
other instruction,

. . D
: .62 T

A

Set up schedule for dévelopmen
.Of materials. -

d1

Meet-with illustrator/photographer
. to explain storyboards and- -

. sequence of visuals. R N
1) * d2
3 v )
© oy “ . ] -
Arrange for TV production Determine what T\Qgilities are required and/or available,
- _ facility to produce materials. = - (i.e., studio equipment, personnel, materials, etc.)
' . - v -In . . .
~ . ) . ! 4 4 -
4 . © d3
; { . .
-— : - : ) , . . -
Y Have video materials reviewed.
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Meset with pt’oducor to review
materials. - ~
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" Revise materials it necessary to
clarify sections, change pace, etc.
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. ; e 233 . . . .
_ | dentify sections of coursefor  Review TLO’sand LO's:  /
\Jdiovisual media. * ° Xt T
. .
' "‘
Wit ,
> J |- Y B
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. #* | - Identity comprehension level - ', See: Brown, J.l., and Carlsen, G.R. Brown-Carisen Listening
of trainees: : Comprehension Test. New York: Harcourt *Brace and
- ) World, 19565. : ¥
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Set u;; schedule for script 4 ) .
development. — ' :
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Prepare outline of instructional
sections applicable to audio-
visual medium,

¥

~ .

" Mse two-sided script:'fo_rm_
for writing content. -

e

el

.
indicate pauses and uses of other
_ media on script form.

.

Give script to peer for review.

»

. e2
] Ay \ . v
Have script reviewed,
f L
.
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2, . S N
2

Meet withi:producer to review
script. ' . )
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T . A

)
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Left side should contain production instructions (use of music,
special cues); right side should contain directibns to narrator.

-~

v
r
\
.
-
.
I 4
\
)
-
-
"
’
.
Y
’ <
-

Chineptis |



. + o [-1‘ "
o . ) v '
2331 °
e | v Tl L , . o
_ Revise script if ry to change |* _ ‘ : ,
\ pace, clarify soctlo? otc. ' ' ' N . -
- g ' ‘ .
a R * ’ . N o . . . ) [:
Prepare required number of ) RE ud
copies of, script for production o, )
A purposes. ) ‘ S Lo o > .
o y : -
L d ) h V ] - v
v({ . ‘
. ~ A ~ ' . .
% | Record audio materials. ' See Closed-Circuit Televisidh Production Techniques, by L.G. Goodwin &
. . T. Koshring. {Indianagolis: Howard W. Sams & Co., 1990).
N ['4 . “w \ 1
] L} - N ~
[}
N f ‘\\
. 4 ' - . . )
The visual in audio visual. T ‘ ' .
N v : o - y -
2.33.2 . . ’
3 s ' . S
Prepare outline of instructional Review TLO’s and l:O's.
sections applicable to visual
medium, 7 J ¢ p
~ I
* a
' 4 ’ v
Sketch or describe visuals ’ )
_to be presented on storyboards. 4
. )
v al 5 . ' AN Cow
bl - . .
“ o Cow .
‘ ‘ ’ . 1 |. . -
| * Non-HumRRO author aid. o : ) ’
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Spcify detells of each " Incjude spacial effects, lettering, shading, amount of detaid. - o
" pleture/illustration. I e, ' S .
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. ) ) . a2 " . : - ,
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T Ensure that detail is carrect . - - 4
. and not too complex or ) . . . : )
cluttered, . , . ' C o . ~

' . a - . \ L
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Establish sequence of visuals.. . * .
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. . . . ‘
- \ N ;
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. | Seét up schedule 0!:; ] oa . _ . . ’ ' !
develppment of materials. " '
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Arranga for phqtographic v ' Determine what wbwurap;\ip facilities required and/or
produltionof yisuals.” -~ v L. available (ie., studio, equipment, personnel, materjals, efc.)
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Integrate audio tape recording
. with visuals.

Determine appropriate timing
for each storyboard 4n outline.

at

Record pauses, audio cues,

¥ ~ . . A
P . a2

.Voices, and combinations of both.

-~
b . I ".

* Havé ||Iustrator/photographep

produce shdei\
' [ I » | .‘Z:' \ l . \’

* Record auduo portuon ory tape

\ vm&ludmg cues, - . 7‘
.
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See The Video Handbook, New York: Media Horizons, 1972.
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Present program to peery.for (

review,

b1

L] - A

g

Réyise audio and/or visual
materialy if necessary to clarify

sections, c‘\ungos, pace, etc. -

- \ c

Have required numbers of slides
and tapes produced.

\

“a

Not .recommended.
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% | Producing a television program. ‘Follow steps for 2.3.2 (Propaﬂno video materials).

See Closed-Circuit Television Production Toohnlguoa
|ndhﬁapo|is Howard W Sams and Co., 1970.

- * . . . R ~

/ 23.3.6 ’ .

-3

Dovolopihg printed materials. S

[

234

-+

Prepare outline of instructional Review TLO'sand LO's.
sections applicable to print medium. : ) ' " 1

2 . s i @

Determine sequenceof A
fnstruction. . o , .

Set time limits for using
materials in class.

s . b1 o .
_ ' . .

' * Nop-HumRRO author ai('i; 1 1 2
- B-52 . -
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—\l. -\

)

DGtormIno_ location and type of .
practical exercises and illus-

b2

r 4

tldentify readfngt;omprohontioﬁ
Iu\y_p) bfltralnoos.

~

L ]
!
. ‘\rations,
b . ) ° Y
Dy
-7 . )
*
'On line
and
Off line

materials.

Schedule preparation of

Y

T el

Set time frame for prepﬁration
and production.

v

\

fldentify available facilities. -

.e2

[

Identify qualified personnel to
" develop instruction.

e3

1

* Non-HumRRO author aid.

«

, R PV - AR
R ' t a,
e - \ 4 .
¥ ' ! \
i . , - .
- ! < O
- R ad
- » a . ‘
. ' R
{ - '
-. ”
+ . .
’ \ B ‘ .

Mo . H

.
, .
co (
-~ " -
. N
. .

. Author aitl for reducind“ readability level.

See:. Peter Kl'ncaid. Auto_matt;d Readabilityrindex, Human Factors
Society Bylletin, Vol. XV, No. 5, May 1972. .

i
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.y \ . - . ) X ) . “ . i
4 s . .
.
> ~

’ .

e ) t
_ . ‘ x
. 2-3-‘\. M . ‘-, 1
A l . N
Y t “ g ‘
Mest with editorjal and production '
staff to discuss plans for Instruc- ) L. _
. tional development. ' ' ’
- {,' . : LN
. '64 . ry . . ‘ . R
14 N ) .
1] ) ~ Al
) #* | Write Instruction. ‘ ' Ses: Robert Gunning. How o Take the Fog Out of Writlng_
N o ) t Chica :  The Dartnell (;orp 1964.
, < | N v
r R ’ : .
A . . \f ] ' * ' ) ’ \ :
a ) C .
3% | Write introduction and See W, James Pop,h and Eva Baker, Pianning an Imtructionel
summary of materials for Sequence Englewooﬁ Cllffp Prentice Hall, Im.“ 1970
trainees. )
.\ C A .
f1 ~ ¥
. 1 ‘ . . -
Indicate outside ‘refer'ences . A N
) " and any other aids used.
f2 ) g
. . . <9 * s
. “
.|. Preparefremadial versions of
instruction if needed. «
. -
/ {3 @ ) !
K -
‘ . \ ! . . .
# | Write primary instructional , “Tyler G. Hicks, Successful Technical Writing, New York: .
content, o McGLraw-Hill Book, Co., 1959, M .
. .. © tl . . .
f4 . :
| Write practice exercises :
and self-tests. .
t . N
6 A 1 1 q -~
" A
B-54

* Non-HumRRO author aid.
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Aruitoxt provided by Eic:
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. .. 234 . ‘
, ~r . ya ”~
o+ Have printed-materials reviewed. * |. .
. . . }
»
8 : -
N Give te peer for review. .
- N N )
» "\
¢ gl .
Revise if nece‘ssp'rv to clarify
sactions, etc. L .
\ i 4
s h '
3 : - ~——
" Have sufficient copies prepared
for use by trainees.
i
¥ 4
- . '
L ]
N
- AY
O

- . !
A Y
d s
< ?
. 1
-
>
M
N
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B
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-
.
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v
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> On ling
and
Off line

- Off line

e

. ¥
Developing progremmed
instruction, ' ‘
R s =
Ny ‘
: 2.3.6 ’
. /\ ;5 1_. . -
Prepare outline for instruction )
’ » { -
- ‘e 4
A a '

.

.. Heviaw TLO standards and conditions.,

Review management

plan. See: -Thiagarajan The Proqrammlng Process: A

'Practical Guide, Worthinggen, Ohlo¢ Charles A. Jones .

+ Publishing Co., 197.

[\

Author aid for preparlng learning obj
Author aid for seqnenclng of materials.

1
~

Hom

¥ Organize frames into logical
order.

al-1

>

Plan frame size contingent on '
" type of trainees."

a2

Make & rough draft of frame
including illustrations.

L}

* X ]

Draw flowchart of frame
sequences. Y-

. a4

I

* Non-HumR RO author aid.

<

<

Frames on:the main track (if there is individualization), shsld
presght all’ the information that a student needs in order to

. ,master the sub]ect matter.

Relate frame size to exp;cted Student behavior. Determine.how

(. L}

large a step toward mastery the student can reatonably be
expegted to take in each frame.. See: Murkle, Good Frames

and Bad, New York: John Wlhv’ & Sons, 1964.

A

[}
-«

Author aid for preparing practice que&tions Author aid for

instructional frame development.
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238 L. -
- s ‘ " . - ) .
" l . ) . ] N - . "
o S . Logate areas for prac}iéo oxerciunJ q Determine the amount of practile ﬁooomr’y beyond the " .
( i . * minimal range of examples. See:- Markle, 1964. L, /
. . - ! " ! .
S . . | , ‘ .
. . B N ¢ . - . . ) -
. N ad-1_ : : . . ¥ PR :
. - - tov © . ' K :
. - &
#* { " Multiple choice, 'true/false, completion? See: Marlds, o ! )
» " - Good Frames and Bad, New York: " John WNey & Sons,
. On line . 1964, . P P ot
g and* - e a' -9 ' . .
. Off line FOREERR . . - SUL SN Author aids for preparihg multiple choice, true/false, -
" _ i S - and -constructed responsg pragctice questions.
. : _ )
Locage potentially difficult S -
framés 4 ’ Y .
) : 84'3 . ’ * . ' . B
- ‘ N 52 ' - \
) . Locate areas for review, rest, and - _ Where the program is exﬁnswe enough, provide tsolated review
. self-test. List reterensgs and demon- F and test items as feedback to the programmer, as well as the student
- stration materials to be used by A on how well the teaching sequence has gone. Prepare quiz which
student, tests students ungerstanding of the magerial,
ad-& ‘ b .
. . 4 . v i - . ]
' | _ o . _ ) , Py
- - % |« Determine type of prompt to be Make use of the thematic | prompts (in context) Only use formal
.uset in each frame. < *-prompts (multiple-choice format excluded) when absolutely -
W "’ necessary. See Thiagarajan & Markle
ab , - ~
. Determine if there will be : If the student is branched to remedial instruction, the material,
. ' branching. ~ should represent a restatement of information covered in
. ) "the main track, -
» N a6 -
N . « - [}
Set sequence for branching.
¢
: < A t
a6-1 ' : . i.
. N | _
» : .
. Non-H th . - '
f/ : umRRO author aid B 57 1 ! 7 ' .
& O ' * ’ -

£~ L3 -.4‘?-




. {\ . LY i »
— L i ) ) N . x "
. | Determine if there are supple- Provide instructibns on their uss. ' ' . o
mentary materials. . . . . g . . or e
. . L v
b Pl B . . v J :3'5 . 5
. . - . . Py s
- \ al ‘ . ) | - k2 ,

. - .
. : ) - - N
. . .
-
. . . .
. - » e ’ o
. . R
. - . - . - -
\ ‘- . '

Determine if there are ;upple- To be used with supplem'enta'ry materials? Aloné? .

. .| mentary exercises. . _ .
. \ . ' N
- \ » ‘ R
N . a8 ;¢ P N |
0 L § ) ' - . R -
) \, A .
+ v .. | Mdentify the types of rasponses . ' ) : .
s | to be dficited in each frame. : )
4 . . . - . .
’ ) a9 * ' . ‘ ' ’ -
L) \ . ‘ - . -
Determine feedback to be given Will feedback contain explanatory material?" Will examples
, to trainee after responses. be ysed? - .
’ al0 : ) - ’ : .
‘ -~ N ( . : :I"sh f ’
% | Write frames in rough draft. ~~ See Nesbit and O’keil, Thiagarajan & Markle.
b v,
, - &
- . ) T -
* /’
¥ | Write frames clearly in good English. ' Avaid introducing moré points than can be.responded to in -
any one frame. See Markle.
b1
e Provide good examples on the s Provide examples covering the varigty of conditions the student
) instruction. _will cope with. . '
. b2 .
 § 3
L] s, \
v @ ' . ) _l 1 8
@ *Non-HumRRO author aid. _ . B-58 °
ERIC/ - o




. - R Lo ) 7 ) ’
; . e . “"‘{5_ " - h - \ .
P 1 S L s -
. .- . . E - S L e ) " . . ) L3 . ’ -
. L . L . . ) .
') s et - - . i . - . . h ! fee
W Check frames for _accura&. L I - T L %
. . ¥ . " . b b *
5. * [
i . -
] A\ N . ba \ .
4 oo
T %* Soo Poter-Kincﬁd lutomatod Reldabmtv Index, Human
. Juman
. _ Factors Society Bulletin, Vol. XV, No. 5, May 1972.
al On line : | ‘
and - - Author aid for reducing readability level. ' *
. Off line ‘ v e .
A\
.. -
Eliminate irrelevant material >
from frames. '
a “ Y ) -
, “bb
/7
. Write prmleo cxorqlm ln
' much draft,
- Y
A} “ Yy . o -« ' ' .
Off line | o e - P . , .
% | Choose exercises that are relevant See Markle.
: . to instructional content,
cl : ’ ’
L ]
- > .
. Choose the number of ex_eréises . Do not make exercises too long at one time.
. . . for the frames, . - '
Be ,.,.: 3 - -
% f:-_»::,.“_,.- . . . c2 .
J. '
. Write exercises clearly, in good , _ )
English, . *
c3.
. T . - 119 |
\‘ 4
Qo : * Non-HumRRO author aid. - B-59 -

ERIC _ o :
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. .
. l ., ]
S

. Have peey review rough draft : ‘ ' ' ol
o Nl of progrém. - i - Co- _ T ;
» d T * N
e hd ~ “
. - ' Q“E\::) - -
("' R J‘"]l . ; o )
- *Tty out draft on other ’ ’
,. | authors. - . T e
» d1 s
3 | Have editorlal review of ' See Thisgarajan. oL .
instructional materials. . . : .
d2 ‘ | . o
\ . 4 .
3% | Revise materials as necessary. See Nesbit and O'Neil, Thiagarajan and Markle. T
4 ‘ o RN S
) « ’
\ SR
. ' " :
|
Lo )
. >
’ ) P Ll
. L ]
e
A R
.. *Non-HumRRO author aid’ ' . ’ .
N N ’ .- - l
. Co 121)
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Developing platform leciiies.
\ ../"'}. A

J .
N O 236.
. ' . v ) £

)

‘ D’ﬁ@"ﬁﬁne of instructional -

sectiong to be covered'by lecture.
Py - SJ %

b’

Divide outline into fecture
periods of minutes each.

~

al

.
~

: — T

Determine time and placelnént
of tests, quizzes, discussion
periods, practice, other mediated
instructiony, etc.

" a2

\

Identify sequence of LO’s to be
covered by lecture.

l.a3 )

/

. _ Prepare outline and exercises for

. alternate lectures if they are to
be developed! for different student
populations. . & .. o

&

o : ~, ad - 1
. iy
. 15
- )
Prepare lectyre notes to aid
. delivery. ;
’ -
ab
. |
O

»

[ }';J[' -‘5
.
i - [
” / » t ! ’ )
| f
v i . Lt \ ,' . S
* ' . I d
A .
LN . . ' * .f' N
e ) : . ~
E ) s
A . ‘ B b
(LY - v Yoo
_ o, o ’ .
Review TLO's and LO's. . )
’ -
yT
N ' .
, .
Refer to'-management plan for time constraints.
) ’
{
~ >~
. \ )
Refer to management plan.
\
L) ‘
¥
‘ -
P )
.." )
. 1
Note different concepts to get across. Also, note where ’
supplementary materials are useful. s
: [ ©
C 42y
B-61 ' ' . )
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. ]
_Determine degree of studant ©
perticipation in lectures.
» b )
Schedulé facilities and
resSurces. A - .-
RN ) v .
1 N 2,
c . :
. . :

Determine classroom/lecture hall .
requirements and schedule their use.

..
s
AN .
b . ~

¢l

»

Identify supplementary materials,
if any, to be used in conjunction
with lectures and order them.

Identify instructors/lecturers '
_ who will present instruction and
prepare roster.

c3 .

N i

Practice lecture in “dry run’’ to
* determine how much time it takes,

Prepare additional notes and/or
modify outline, if necessary,

d1

|-

*

- Wil studt-mts listen oniy or will interactions be enopura_qod?

r

|

S

Y

=T

c
-
-
&
wike «
y
et
H- -
. . N
S
N
.
P
\
\
/



Aruitoxt provided by Eic:

P

.. PR s aggd T T e
. . ¥ i
} ’ 4
" ” ol - \"3},
A ¥ .,-, \ = ' .
2.3.‘ » - 2
. | ) .
. Try out lecture on other o N - . -
athors. . . o PR . v
. E ¥ | .
, - “a
’ Q. - v * _'
. Revise lecture outline, notes, .
) exercises, etc., as necessary. . A
- N
f . -
. - s
- . ‘. ' - “
s x A o - - o “
VIS - VR R S
. ; . as ¥ . . N 1@)1
\" m
’ ; .
* ) I
. .. . ‘ . .
. + . B '
L] - N
. . :
. ' S : Ly
R - - 4 vy S 1 V4
! Y > ’{'. .:\'.» ?'
- - . A
‘ i < o~
' ) Ld ; . . N : -
Develop self-teaching exportable . k , e , o
‘ packages (STEPs). ' - . :
. N o 7
! Rl 1‘,
' . : F S ! “w?’/ﬁf ¥
" , 2.3.7 . ot "
o v o~ ’ . I
[ K 3. N s K £
) _ “\3
¥ ' *
. | Develop outline of instructional ~* Review TLO's and LO's,
™ sections to be covered by STEPs,
o ) 1
. . ) ; . .2 . . ~
- '\ 'v. , K N . 4 :
"g . N D . v
o L " .. . R .
) g ‘ldantify g_a'@hgncﬁ'df LO's to be L, Author aid for preparing learning objectives,
il ’uovgred_ L o .. Author aid for sequencing of materials.
Online { ~.°, R . ) . ’
and \‘l‘ . e e “
. , - Yo P
Off lineg , b L . .
' : ! .
. s m f -
. L O :
- ' . ‘ 63 123 :
Q ‘ .
RI .. ..
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]
K
kA
>
%
fa .l
..‘i“
r_{\o_ - 3
‘}\ 0
S
A
v - *
Sl

Selact places for exercises and .
‘salf-tests.

bl

_Adentity the supplementary
materials and references to be «
used with instruction.

c
— T
Write draft of STEP.
.d
A

-

Write introduction to include
list ahd sequence of LO's to be
attaihe‘g. ' ‘ '

Pl

dt

{

{ -Establish stgndards of performance
n\eegietBO complete instruction.

-

d2

List references supplied and
describe their use.$

d3
l;ﬁ .
Ty S Ny

Assemble r'emediayi-\and supple-

mentary instructional mater'ials.‘-
\ .

\ dar

~

I3

A

@

See: Deterline Auo}atos, How to Design and Develop Self
and Supervised Instruction: A Guide &Doveloping

" Correspondence Instruction, February 1976.

3
'Y

Lo

- Sge: Preparing Extension Training, TRADOC lfamphlet 356-31 ,

(Draft), Febryary 1976,

ie
N
« -
¥
N
y
. \
~ \ N
* - 4
'. .
r '
. l‘
\
A ]
19 . 5
. N’f
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ERIC

Aruitoxt provided by Eic:

z.’.’ L -
1 L

Include exercises and self-tests
with scoring instructions.

db

—
Supply branching directives con-
tingent upon responses to
ex‘ercisos and self-tests.

dé

T

Have STEP tried out by students

representative of target population. !

Revise STEP if necessary. Co

-t
K

R

-~

P

2

bt

(4

4

# 8



Pl

Developing supplementary
instruetion. o r

238

,

. Survey available resources Yor

validated instructional materials
relevant to LO’s to Ise covered.

|

Prepare outline of instruction
to identify places for use of
supplementary instruction.

b \
1

Relate self-tests and exercises
to supplementary instruction.

P

Modify supplementary instruction

. to be in a form similar to that in

existing program.

~

Review LO's for requirements.

34

v B-66
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* |

On line
and
Off line

)

»

239 ‘

Developing adjunct Imtructio(. ‘

Develop outline of imtructlon
to be covered by adjunct ’
instruction.

identify sequence of LO's to-
be covered. '

£y ¢

-ldentify locations in sequence
for self-tests and exercises.

bl

1

Collect and review all materjals
to be used.

Mo wire M Wt dqpi M
“axoeed mding oonmhomlun
Iwol of mlm :

- o L

- C e
Ensure uniformity of length and
difficulty of instructidnal unit.

c2

L

* Non-HumR RO author aid.

Review TLO's and LO's.

See: Peter Kincaid Autompted Readabiljty index, Human

. Factors Society Bulletin, Vol, XV No. b, May 1972,

Author aid for reducing roadabllity level.
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Write procedural instructions
for trainee.

<

List TLO's and LO's t;a be atfained
by trainee. . '

@

Write correct responses for
student to compare his answers
on quiz or test items,

£
» H

d2

-

Prepidre explanations for
possible responses.

d3

Prepare branching or remedial
instructions based on responses.

!

d4

Provide suggestions for remedial
exercises.

r J

Review instruction.

B-68
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1

A

Have peer review materials

.- ol

for accuracy and appropriateness.

Have students representative
of target population try out
materials,

62

Y

‘Revise instruction, if necessary

]

Prepare .OM instruction
whiclridentifies small steps
requiring one specific sction.

*8

-
—

]

units.

Group small steps into functional

¢ 4

X



23.10 . B -
ot ; ” &4
v Develop JRA's for unit. ¢
- . . ' . N .
\\ 0 -
#1{ Plan JPA content including | See: Fully Proceduralized Job Performance Alds, Handbook for JPA
checklists. Developers by Reid P. Joyce, et.al., Alr Force Human Resources
. A Lab, AFHRL-TR-73-43 (ll1). : i '
cl - '
) ‘ !
Plan use of visuals/illustrations.
_in JPAs, r * S
. 4
i' c2 .
4
- . A ) 2 )
Meet with 'production personnel
to discuss layout and content of . . j
JPA\ . )
c3 .
- v
* Schedule production of JPA,
* SR N
\ _c4
- Write _Ihmu&tiqm tor JPA user, " Include references.- !
Online | I - ! _- E . ‘Author aid for praparing test instructions. .
. and — L » , , N
.7 Offline | - . - o o o ) ( :
‘ Review JPA.
d 13 )
&~ S
. ' o ' )
* Non-HumRR® author aid. ' B-70 '
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2:3.10 o,
1

s

Have peer review JPA by perform.
ing tasks using JPA, : }
. s

>

d1

. v

Have r‘i’ovlc,o perform tasks, noting
any problems, ambiguities, = -

W,

d2

Revise JPA, if necessary"

» .
Developing formal OJT (FOJT).

2.3.11

Develop outline of instructional
sactions to be taught by FOJT.

r

‘e

Lo



AV

2311
|

Adentify yhlch sections will be

presented as demonstrations,
lectures, "hands-on’’ parformance,
or madiated instruction,

b

~

Establith saquence of

-

instruction,

W,

c

Choose locations for practice
and tests.

cl ,

Select reference materials
and aids. ) :

c?

Prepare FOJT content.

Obtain assistancg from subject
matter expert.

v

d1 .

.

Prepare introductory
material.

<
'

d2

L



&

23
L e
Write procedures for demon-

stratigns and performance
portions of instruction.

.. d3

Prepare practice exert;im
and tests.

T d4

|

Prepare lectures and audiovisus|
- portions of FOJT. '

db

Establish time limits for
tasks and demonstrations.

E_siabllsh standards for perform-
ance throughout the training ~
period.

‘&, ~

Prepare performance checklist
for use of supervisor to evaluate
student.

¢ N

f1

¢y -

Prepare instructions for
supervisor to score student
‘performance. '

f2

Ky

Y

w2

-
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[mc
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On line
and
__Off line

<&

Re,vk;w FOJT.

Have knowledgeable personnel
review instruction.

Try out FOJT in field site using
trainees typical of target

populations.

h2

F{e\}lse FOJT, if necessary.

v

L 4
I
A
i
q
4
' . Ve

. ) oy
<
Author ald for preparing test instructions.
Y < /\ ‘
3
5
L'$
\.
\ /
. .
1 }
]
6.
1] f
A Ay N

[ S WP
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Other forms of mediated
instruction.

T | 2.3.12

s

Dovelop outlina sactions to be
.d:ych&"py other forms of medi-
o vat,d ins!@q(on e.9., CAl).

Identify available resources and
facilities to use in instructional
development.

“ - .

-

“«

Identify available personnel who
‘f are knowledgeable in using
resources tg prepare mediated
instruction.

» ’ c

.

Prepare instructioffal sequence and
strategies depending on charac-
teristics of mediated instruction.
o ' : o d

by

. , Establish branchmg, sequenclng,
) _ and remedial paths for trainees.

.

. Prepare text, audiovisual illus-
trations, exercises, tests, etc.
that are suitable f%the medcum
to be uwd

k.11

L4
rd
2 -
* .
3 , v v
» .':
" .
. . L. " .
Review TLO’s and LO's. b
1 b.-
. 1N
N
" hd
L3 .
N
v o ! .
." - .
\ .
1 i »
1
Fid N
FARY
v
A
T
"~ . t
B, )
i P
S - !
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- ) !
o ' -
’ )
. ?
ii ' L
v &
h L]
~
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v )
- < ¥
! 1
~
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v W
&
k]
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-
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.
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- . ,
£
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13 '
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2.3.12-.' . . ' ’ + i
T, 1 : L %"

"W“milﬁﬂﬁi“““ T Sea: Peter Kincald, Automated Readabllity Index, Human
, . wwiteriele, 0 0 oo 0 -7 Factors Soclety Bulletin, Vol. XV, No. 6, Msy 1972,
o oniige | e T ‘ | )
- and | g R R Author aid for reducing readability level, s~
Off line o ) ‘
Review instruction, . '
f
A "
Have pz; review materials - . : ’
)| for accuracy and appropriateness. L S “
. i . \ ¢
f1 . ' ‘
e \ . N
’ - ) L ‘ ‘
Have students representative . . .
Y of target population try out
. materials. ' . '- "
. 2o 1 ' ' :
i . _ ‘ " .
' # ‘
v ~ Revise instruction, if necessary. | ' : . L‘\, ,
. _ I ¢ .
kY
- ] - it
5"\"“""“*\ -
- . ~
\ o -
).“. ' »
] -
N
Vv B : \ ' e -
" . h ) 1 3 () +
) B-76 °
* Non-HumRRO author aid.
O « 4 N .

e L



3 seti EYL A d
o<
Pratest tirst draft materiais.
24

"

Choose a complete saquence for
testing (about 1/2 hours).

b

~

<

Select sample population similar
to target population. -

-

L]
Choose naive subjects.

. bl

.
- -t

| Im’trué‘t&tonot'g‘_ﬁmﬁim -
- in_undergtanding instruction,
ustrations. . ~ .

ok

Time Ss as they progress
through materials.

b3

-y

Administer test of materials

to trainees. .
'y
c
N i *
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-

of Instructional Systems,

Alr, Force pamphlet AFP-50-58, Volume IV, July 1973.
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See: Handbook of Procedures for the desigg of Instruction,

.

N ~  Author aid on attitudinal questionnaires for CAI. .

Leslie J, Briggs, Pittsburgh: AIR, 1970.
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Check to see if instruction

is too long, it there is too
much information.
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Chack vocabulary and |
sequences of instruction.
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Length of instruction may
have to be shortened. Number
of summaries of self-tests may
have to be increased. Supple-
mentary materials may have to
be added, ! o

#
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Prepare user instructions. .
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L
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' 3mwmm - Guide for the use of author sids in preparing CAI materials.

. Online |. . A T i ‘

D e Doq}pyib_o instruction. . ¥ & , d
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a1
Discuss rationale for .
instruction. . . - . . .
oatld
» . R
Identify the need for
~|* instruction. . . ) e
a - .
: -
al-2 ' f o T e ]

- Identify the target'ygf
' instruction,

- ' al-3

. R J
.‘ / el
Identify job(s) for which )
student will be prepared.
S ’ . al4 ,
T :
¢ » 1 3 9 ) —"‘
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Identify degree i which /|
instruction trains student for;}o_b::_:.
. ,"‘p . N ) . ’.”;
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) Prepare overview of instruction. " \ \

a2

Prepare outline of each lesson. : - N

a2-1

X

P

Briefly describe contents
of each lesson.

a2-2

_ \\ ¢ -
List lassons in their
proposed sequence. C '

i

a2-3

. L

See;Handbook for Designers of Instructional Systems, AFP 50-58,
July 1973.

o

4 | Write plan of instruction.

13

Indicate LO’s for each sequence
or block of instruction.

" a3 | , 1'4() ]
I j s \
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Determine duration of training List time connn.lntt for sach sequence, practice exercise, stc.
for each instructional section, ' .7 ' '
. . i IR
232 * ‘
. - ) - | o
a Describe Instructor require- '
ments/duties in sach instructional
. section. ! .
L3 ’
a33
’ N 'S
Describe media resource List the available tacilities, the time and duration of their use and -
requirements related to tralnlng the supervisory personnel needed. List all svaliable training aid¢
_alds and facilitles. - for each block or unit. List all mediated and tupplomontary
= instructional materials, thelr location, etc.
834
Target population description.
> P
. a4 g ! .
Identify trainees’ academic or . Refer to entry tests.
educational level, reading level,
verbal ability, etc. d B
ad4-1
S
]
. | .Idt'mtify previous training or List courses taken and/or hours of training in speciflc
related knowledge and experience prerequisite areas.
of trainees.

S T ad-2 _
Identify required physical and- ' ‘ List required physical skills and characteristics (e.9., coordination,”
personal characteristics of trainees. motoykills) and pefsonal qualities (e.g., leadership, motivation, eté.).

ad-3 '

| |
.>, B-81 141
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. Identify administrative reitraints,

ad-4
¢
Testing information.
ab &

Provide tests prepared In blook 112,

.

Furnish answers to test items.

\
ab-2
Provide directions for
administration.
' B a

ab-3

Provide scoring procedures to be
used.

ab-4

“Administration directions.

. e
- .

List all sequence ranks and grades of students. '
.. ' ~ ’

B-82
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|
i A .
Describe scheduling procedures.
|
" aB-1

Discuss monitoring progess.

a6-2‘_

Provide instructions for o
maintaining attendance records,

a6-3

Describe monitoring requirements for
self-tests and practical exercises.

Qp

]

‘a6-4

. v. l

»

Provide recomméndations for
handling individual trainee
"differences,

" 266

Describe procedures for keeping
the student productively involved in
the learning process.

(a7

B

indicate recommendations for
~providing an environment conducuve
to learmng

Llst schedule for udno facilities, materlals, and pononnol
resources. . . (]

-

\Escuss needs of excaptionally fast/slow trainees.

For example, ways to elicit student activity.

, L

Y

For example, discuss value of displaying high motivatlon
of teachers and easy access to aids v
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Provide teaching types, methods, For. oxnvﬁﬁo’,find-lcato .wavc_ to change pace in instruction,
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Prepere students’ guide, o
NS
3 b - X .
} List prerequisites for course ' " =
in terms @f TLO"s. . : Yoo,
) , ,
b1

= _Explain framework of course.

[4
TN
» b2
- Describe structure of course and its < Explain sequenge of course lessons, use of aids, facilities, and
environment, personnel in control of course, remedial branching; if present.
b3 '

Specify personnel to contact
when instructions or course
materials are not understood.

LY

1-44 -

b4 »
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4

Describe time frame, prerequisite assumptions, pre-tests, if any,
post-test requirements/criteria, and course materials. -
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Furnish all instructional materials,
exercises, solf-tests, aids, etc.

L3

Fugnish instructions for using
all materials developed.
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Other documamation.'
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"oy
Prapare an outline statement of
instructional development plan.

1]
er_te a summary ftatement
of any deviations from pian and
reasons for devidtions,
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Prepare a report detailing ’
development time, costs, and
problems/solutions.

ERIC .

Aruntoxt provided by Eric

o
1 4
»
{
{
.3
¥
A
LY
. - L]
* Describe management of course and studeits.
i
¢ 7
o ¢
7’
I3 % .
Bl
\
N a
i
)
[ ! :
. . 1 .
] -

. v A R A

ot



‘-3“!‘.‘"; : ¢ . . ' ! . B : Cotx

( ] REFERENCES ,
. BROWN, J.I., and Carlsen, G.R: Brown-Carlsen Listening Comprehension
. Tesat . New‘York; Harcourt, Brace & World, 1955. ' ’

4

PN

- BRIGGS, Leslie, J.  Handbook of Procedures for the Debiﬁg of Instruction."
Rittsburgh:" American Institutes for' Research (AIR), 1970. - .

Deterline Associates. How to Des - and Dévelo Self- a Superviged

Ingtruction: A Guide for Developiqg,Correapondence,\February 1975.
K ' -« .

GOODWIN, L.G., and Koehring, T, 'Tlosed-Citcuit Television Productio
Techniques. Indianapolis: Howard W. Sames & Co., 1970. . :

GUNNING, Robert. How to Take the Fog Out of Writing. Chicago: The
.Dartnell Corp., 1964.

«

Handbook for Designers of Instructional Systems. 'Departﬁent of the N

Air Force: AFP-50-58, 15 July 1973, -
$HHICK84 Tyler G. . Successful Technical Writing. New York: McGraw- - .
Hill Book Co., 1959. - : . .

-
A -

© JOYCE, Reid P., et al. Fully Proceduralized Job Performance Aidg—-A
) Handbook for JPA Developers. Air Force Human Resourges Laboratory
AFHRL-TR-73-43 II. _ :

KINCAID, J. Peter. Automated Rea&ability“lﬁdex, Human Factors Socieﬁy

. Bulletin, Vol. XV, No!'S{ May 1972. , o .
MARKLE, Susan. Good Frames and Bad: A Grammar of Prame Writing. _ <

New York: John Wiley & Sons, 1964 (second edition).

R .
A

NESBIT, Marion and O;Neil, Harold F. Jr. Guldelines for Editing .
Programmed Instruction. " Austin: ‘ The University of Texas, November
19740 o o . R . E ) ’
‘. ~ POPHAM, W. James and Baker, Eva L. Plannfﬁg an Inetruct:ic)m.al'Sequence.'v r
Englewood Cliffs, NJ: Prentice~Hall, Inec., 1970.

a

THIAGARAJAN, Sivaaaifam. The Programming Procéhs: A PtactiéQI Guide.
. Worthington, OH: Charles A. Jones Publishing Co., 1971.

TRADOC Pamphlet 350-31 (Draft). Preparing Exégnsion Training, February
-~ 1976. " .

g




K . | Appendic C : _ o

DETAILED FLOWCHARTS OF AUTHOR AIDS FOR o
IPISD BLOCK 11.2 (DEVELOP TESTS) AND BLOCK ITI.3 (DEVELOP INSTRUCTION) *

The two sections of" flowchhrts in this appendix serve’ three purposes. -
First, they further clarify IPISD Blocks II.2 and IIT.4. The number at the
beginning of each flowchart refers to the appropriate place.they are to be
inserted in the IPISD blecks flowcharted in Appendix B. Additional block
Identification was not made because of the ~complexity of the flowcharts

The second purpose of- the flowcharts is to provide directions for the
usé of the on-line authoring.aids for test and lesson development. These
flowcharts are detailed en6ugh to lead an author from- the beginning of

development (the 1earning objective) to the finished product (on-1line
for student use). \

St

.

§ - The third purpose of the flowcharts i) to show the logical flow of the
author aids (including where they fit into the larger IPISD process), so

that conversion of the aid 1is posaible,mn other computer—administered
instructional sys& On-line demonstrations of the flowcharts are possible
by accessing HumRRO 1essons inquiryl (test development) and inquiry2 (lesson
development on the PLATO system. . .

The flowchaxts,in this appendix are on the. pages listed below.

Preparing CAL Test Materials -- Page C-2_ ] !
Preparing CAI lLesson Materials. -- Page -C-30
- e
) }
»e \
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Make revisions.
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of correct answer
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Are answer
alternatives of
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Revise

alternatives
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Make revisions.

Complete scoring
form for item.
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Type in time
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Review next
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determine action
required.
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