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I ~2O. ABSTRACT (continued )
and analyze tools and procedures which facilitate the ISO process. Findings of
the study are: (a) more applied but unevaluated documents are associated with

I the civili an environments; (b) relatively equal numbers of appl ied and evaluated
documents exist in both the civilian and military environments; (c) a greater
numbersof authoring aids (tools, procedures, and methodologies) tend to be pro-

I duced by the civilian environment; and (d) more procedures are availabl e than
either tools or methodologies. Approximately sixty authoring tools and proce-
dures are arranged by ISD phase and step ~n an extens ive, annotated bibliography

I The ISO model used in this study was the Interservice Procedures for Instruc-
tional Systems Development (IPISD) Model . The results of Part 2 , a computer-
based model of self-paced instruction, are reported in Volume 14.

1

Ti ~ ~~I U4A~~~~~~0 ci I
/ )ISflfj~~ .~ 2 

III I
~ /~~~~ —--~~~~ At ~~ - -----,_ I11 - -

~
---. ~SrL..1~1::1L1.._.____Liiiii1i9

ti

- t

‘ 0
Iii 

___________________________________________

a SECURItY CLASSIFICATION OF THIS PAGE(WIi.n Data Erit. r.d)



1 AUTH ORIN G AID 
-

- 

MDC E1570BIBLIOGRAPHY VOLUME I II FEBRUARY 1977

4 1

I
PREFACE

I This study was conducted under Contract MOA-903-76-C-0086
with the Department of Defense, Advanced Research Projects
Agency, Cybernetics Technology Office. The program manager

I was Dr. Harold F. O’Neil , Jr. The principal investigator
was Dr. Robert A. Vecchiotti , McDonnell Douglas Astronautics

I Company - East.

I The author w ishes to express hi s apprec iat ion to the
many individuals who contributed to this program. He is
indebted to the following personnel of the McDonnell Douglas

I Corporation: Mr. Willi am H. Stobie , and Dr. W il son A. Judd ,
for their contributions.

Lii

iv

1 ~JCDO~4Pi&L DOUO&A *a 13~~~~aJfl 5 g5 r~ j~y •
I 

— ——



I AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

I SUMMARY

I PROBLEM

I The authoring process and authoring aids which facilitate development of
instructional materials has recently emerged as an area of concern in the field
of Instructional Systems Development (ISO). This is due to a growing realization

I that instructional materials development is a major cost factor in developing
instructional systems. The purpose of this study was to examine the ISO concept
as it relates to the authoring process, and to survey, identify, and analyze
authoring tools and procedures which aid the ISO process.

I APPROACH

I Both American and Canadian sources from 1965 to the present were searched in
the following areas: (a) developmental studies of on- and off—line instructional
systems; (b) evaluation and comparison of developmental methodologies for instruc-

L tional material s; (c) design and installation of instructional materials; (d) “user
studies” involving effectiveness of a medium and comparative effectiveness of alter-
native media ; (e) information processing behavior of students; (f) analyses of
training tasks and job requirements; and (g) revision procedures for instructional
materials and systems, both on- and off-line.

I Computerized searches were made of data banks in the Educational Resources
Information Center (ERIC) , the National Technical Information Service (NTIS), and
the libraries of McDonnel l Douglas Corporation. Manual searches were made of

-
~~~ indexes , abstracting services, and bibliographies at several local universities.

A Selective D1ssemir~ation of information (SDI) service was used along with personal

~ I coninunication with over seventy individuals and associations prominent in the field
of instructional technology.

In total , over five thousand reports were read in ful l -text or abstract form,
and approximately fourteen hundred practical , development-oriented documents were
selected for inclusion In a computer-based information storage and retrieval system
developed for the study. The documents were categorized by: (a) author; (b) insti-
tution; (C) title; (d) publication date; (e) applicable ISO step; (f) type of media;
(g) type of appl ication ; (h) type of evaluation ; and (1) type of environment.
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I 
RESULTS

I Findings of the study include : (a) more applied but unevaluated documents are
associated with the civilian environment; (b) relatively equal numbers of applied

I and evaluated documents exist In both civilian and military environments; Cc) a
greater total number of authoring aids (tools, procedures, and methodologies) tends

I to be produced by the civilian environment; and (d) more procedures are availabl e
than either tools or methodologies. Six significant aspects of the authoring
process were also identified .

I
In addit ion, an extensive annotated bibliography of approximately sixty

I authoring tools and procedures was produced. Based on the Inter-service Procedures
for Instructional Systems Development (IPISD) Model , the annotated bibliography

I groups documents by ISD phase and step, and provides citations, abstracts, and
analytic information.

CONCLIJS IONS

I Reconinendations are made for creating tools for ISO steps which have none, for
refining procedures into tools for ISO steps where tools are more useful , and for
developing methodologies for ISD steps where the state-of-the-art is in advance of
current tools and procedures.

I
I
I
I
F
I
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1.0 INTRODUCTION

1.1 BACKGROUND

1.1.1 Instructional System Development (ISO) - Instructional Systems Develop-
ment is an adaptation of the systems approach, a sequence of steps by which complex
systems are broken down into smaller, more manageable problem areas that can then
be analyzed for use in analysis, design , development, implementation , and control
of an instructional system. The systems approach has been adapted to instruc tion
in order to define such things as job activities , testing, sequenc ing instruction ,

• and evaluating instructional systems in terms of both learners and organizational
as well as physical components.

The Interservice Procedures for Instructional Systems Development (IPISD)
provided the ISO model used In thi s study (TRADOC, 1975). The IPISO model cons ists
of five phases and nineteen steps. Each step has both an input and output. The
phases and steps in the IPISO model are not necessarily done on a once-and-once-
only basis but rather provide for a continuing , iterative process of system
development.

1.1.2 Authoring Tools and Procedures - Authoring tools and procedures were
identified primarily to supply information for decision-making purposes, not to
assess their merit. Since the authoring process is an ISD activity , the terms
“authoring tools ” and “authoring procedures” must be defined in relation to an
ISD methodology. An ISO methodology is a general systems approach with multiple
components which , given a certain set of constraints, is used to produce an instruc-
tional system. An authoring procedure is a step or series of steps which operation-

7 ally defines one component of the methodology. An authoring tool is an evaluated ,
self-contained product in a suitable format which is applied to the analysis ,
des ign, development, implementation , or control of one or more steps of a procedure.

The authoring process is conceived as a series of separate, though related,
activities :

[J o Information Gathering - the acquisition of supportive information from
task analysis, existing training materials, instructors , and incoming
students 

1-1
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o Information Conversion - the development of that information into properly
sequenced packages with format and structure that enable learning to occur

I effectively and efficiently

I o Information Rev is ion - the rev ision, as necessary, of the information
packages during formative and suninative evaluation based on feedback from

I students, instructors, and admini strators

o Information Publication - the publication of those packages in a con-
struction which meets the requirements of the learner and the training
env ironmen t, e.g., a lesson intended for homework may require a different

I - construction than one intended for in-class presentation .

1 1.2 PURPOSE AND SCOPE
The purpose of this literature search was to identify and analyze authoring

I tools and procedures for developing instructional materials and to identify infor-
mation clearing houses and data banks for existing instructional materials. Both

I American and Canadian sources from 1965 to the present concern ing ISD were searched
in the following areas:

I o Developmental studies of on- and off-l ine instructional systems

o Evaluation and comparison of development methodologies for instructional

I materials

o Design and instal lation of instructional materials

I o “User studies” involving effectiveness of a medium and comparative
effectiveness of alternative media

t 1 o Information processing behavior of students

o Analyses of training tasks and job requirements

1 o Revision procedures for instructional materials and systems, both on-
and off-line.

1-2
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1.3 APPROACH
Computerized searches were made of data banks in the Educational Resources

Information Center (ERIC) , the National Technical Information Service (NTIS), the
Defense Documentation Center (DDC), and the libraries of the McDonnel l Douglas
Corporation. Manual searc hes were made of indexes , abstracting services , and
bibliographies at several area universities. A Selective Dissemination of Infor-
mation (SDI) service was used along with personal comunication wi th over seventy
individual s and associations prominent in the field of instructional technology.
In total , over five thousand reports were read in full-text or abstract form, and
approximately fourteen hundred practical , development-oriented items were selected
for inclusion in the computer-based information storage and retrieval system

J developed for the present study. Appendix A contains the codes whereby reports and
other documents were described and entered in the data base.

1.4 RESULTS
Six significant aspects of the authoring process were identified : (1) size

and configuration of authoring teams; (2) knowledge and proficiency of course
authors; (3) existing course structures, lessofl material s, and course control
documents; (4) type of media and type of instruction ; (5) type and extent of
eval uation and revision ; and (6) text-handling and materials reproduction systems.
Since the only subjective aspect of the authoring process is knowledge and profi-
c iency of course authors , identification and distribution of authoring tools and
procedures would allow course authors to develop materials from a baseline of equal
knowledge. Thus, the other objective aspects of the authoring process could be
categorized and manipulated in a “laboratory” (i.e., controlled) setting , and it
should be possibl e to model the authoring process variables and to formulate
decision rules for managing the material s development cycle with an optimum mix
of personnel and organization .

It was found that at least one authoring aid (tool , procedure , or methodology )
was available for every ISD activity . The types of authoring aids , however , are
unevenly distributed among ISO activities. Relatively equal numbers of authoring
aids are produced by civilian and - military environments. Finally, It was found
that more procedures than either tools or methodologies are available to analyze ,

design , develop, implement , and control the ISD process.

r 1 3
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~1 I An annotated bibliography of authoring aids for developing course materials

I using the ISD approach was prepared as Appendix B. It includes an analysis of
documentation related to ISO and the identification of information clearinghouses
for existing instructional materials. The bibliography Is in a format ready forI use .

I
I
I
I
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2.0 APPROACH

2.1 PROBLEMS

Al though the national investment in computer-based educational training to
date is some $2 billion , the extensive use of computer-related instructional tech-
nology is yet to be realized . Anastasio and Morgan (1972), the Carnegie Comiss ion
(1972) , Demerath and Daniel s (1973), Leyjen (1972), and Wilcox (cited in Hunter,
Kastner, Rubin and Seide), 1975) attempted to determine why computer-related tech-

c .  nology has not been widely adopted for instruction . Hunter et al. (1975) sumarized
their findings as fol lows :

a. Materials - High-qual ity material s and material s using different instruc-
tional techniques or strategies or addressing alternative subjects are not
readily available.

b. Overl ooked Material s - When new instructional materials are develo ped ,
earlier versions of the work are automatically considered obsol ete .
Additionally, instructional materials in actual use are often overl ooked .

c. Relationship of Material s to Curricul a - Lack of standardized curricul a
prevents a building -block approach to and comparative evaluation of
di fferent sets of instructional mater ials.

d. Documentation - Clear, extensive documentation of innovative projects is
sel dom available.

e. Attitudes - Facul ty members fear role reduction and dehumanization
through use of instructional technology. Administrators feel that
computers , media carrels, and other instructional hardware are l uxuries
which should be treated separately from the normal cost of school opera-
tions and therefore, If necessary, can be dropped from the budget with
l ittle harm to instruction or learning.

II
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1 f. Skilled Personnel - Technically competent specialists who can provide
training in the uses and techniques of instructional technology are in

I short supply. A corollary Is that broad formal training in instructional
technology is not generally available.

g. Proof of Effectiveness - There are few examples of proven, cost-effective

‘ 
computer-based instructional systems. Coupled with the scarcity of
evaluative measures applicabl e to computer-based instruction , there is
no definitive evidence that computers improve the quality of learning.

‘~: I h. Cost - The high capital investment required to purchase or develop

I sophisticated instructional technology Is a deterrent to use, especially
in public schools.

Of these eight problems, four are concerned w ith instructional materials , the

I developmental use of which remains typical of the “cottage industry” approach
criticized by Nolnar:

I The large amount of uncoordinated research activities and the lack of
preplanned linkages between research and practice has led to the exIs-
tence of an expensive cottage industry in educational technology which

V tends to retool every academic year. Researchers and educators fre-
quently demonstrate a strong resistance to the use of someone el se ’ s

I innovation. It has been said that If there was a Nobel prize for
educational research, we would have to nominate an enti re generation
of researchers for their co-discovery of the wheel . (Nolnar , 1971 , p.7)

r At least three factors have forced educational researchers to develop and
apply their own unique methods to such things as job analysis, test generation ,
construction of behavioral objectives, and implementation, evalua tion, and revision[ of instruction. First , many educators feel very strongly that instruction should
have a local , indi genous quality (Demerath & Daniel s, 1973). Second, Instructional
development efforts are usually driven by a “raw empiricism” so that

mnstructi~ i~ materials are prepared on the basis of intuition , folklore,
or experience and administered to members of the target population . If
the students pass the test, the product is considered appropriate; if not,

2-2
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the materials are revised and tried again. This tryout-revision cycle
is repeated until the product works or the developers run out of
resources or time. (Merrill and Boutwell , 1973, p.96 )

Third, there is a lack of information on available authoring tools, procedures,
and clearinghouses for existing course mater ial s (Logan, 1976).

f This study attempted to identify and evaluate authoring aids and information
clearinghouses that facilitate analyzing, designing, developing, implementing, and
controll ing the ISO process. In addition, four research hypotheses were tested:

o The civilian environment has a greater number of applied , unevalua ted
documents than the military environment

o The c ivil ian envi ronment has a greater number of applied, evaluated docu-
ments than the military environment

o There are unequal numbers of documents within the three authoring and
categories (tools, procedures , and methodologies)

o The c iv ilian env i ronment has a greater number of author ing aids than the
military environment.

Authoring tools and procedures were identifi ed primarily to supply information
for decision-making purposes, not to assess their merit. The first reason for

F taking this approach was that selection criteria did not include evaluation of the
relative worth of a particular tool or procedure. Second, data resul ting from
evaluation of a particular tool or procedure were either unavailabl e or not clearly
identified . And third , the study emphasized breadth, not depth , and , therefore,

r many tools and procedures in as many ISO activities as possible were identified --
regardless of their relative worth.

The terms “authoring tools ” and “authoring procedures” are defined in relation
to an ISO methodology. Accordingly, three definitions are given . An ISD methodology
is a general systems approach with multiple components which , given a certain set
of constraints , is used to produce an Instructional system. An authoring procedure

2-3
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is a step or series of steps which operationally defines one component of the
methodology. An authoring tool is an evaluated , sel f-contained product in a suit-

I able format which is applied to the analysis , aesign , development, implementation ,
or control of one or more steps of a procedure . Authoring tools and procedures ,
of course , are used in a materials develo pment cycle called the “authoring process.”

1 The Interservice Procedures for Instructional Systems Development (IPISD )
provided the model for ISD used in this study (TRADOC, 1975). The complete IPISD

~ I 
model is presented in Figure 1.

I 2.2 METHOD
2.2.1 Search Strategy - Both American and Canadian literature from 1965 to

the present were searched for references pertaining to instructional systems in the

I follow ing areas:

I 
o Developmental studies of on- and off-line instructional systems

o Evaluation and comparison of instructional materials development

I 
methodologies

o Design and installation of instructional materials

I o “User studies” Invol ving effectiveness of a medium and comparative
effectiveness of alternative medi a

o Information processing behavior of students

o Analysis of training tasks and job requirements

I o Procedures for revising instructional materials and systems, both on-line
and off-line .

II
Key words used in the literature search were:

1 o Adaptive Models o Embedded Questions
o Adjunct Questions o Formative Evaluation

I o Advanced Organizers o Instructional Technology
o Audio-visual MaterIals o Job Analysis

1 a Auto-Instructional Aids 0 Performance Checks

f 2-4
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1 o Behavioral Objectives o Programed Instruction
o Branc hi ng o Programed Texts

I o Computer-Assisted Instruction o Remediation
o Computer-Managed Instruction o Reviews

1 o Criterion-Referenced Testing o Scopes
o Delayed Rev iews o Sumati ve Evalua tion

i o Educational Technology o Tas k Analys is
I 0 Testing

,J .
I Computer ized searc hes were made of data banks i n the Educational Resources

Information Center (ERIC), the National Technical Information Serv ice (NTIS) , the

I Defense Documentation Center (DDC), and the librar ies of the McDonnel l Douglas
Corporation. Manual searches were made of indexes , abstracting services, and

I- bibliographies at several local universities. In addition, a Selective Dissemin-
ation of Information (SDI) service was used along with personal coninunication with

I 
over seventy ind iv iduals and assoc iations prominent in the field of instructional
tec hnology. Over 5,000 reports were read in full text or abstract form, and
approximately 1 ,400 practical , development-oriented items were selected for

I inclusion in the computerized data base developed for the study. Approximately
sixty documents were selected from the data base for inclusion in the annotated

I bibliography , Appendix B.

2.2.2 Information Storage and Retrieval System - A computer-based information
storage and retrieval system was established for the study. Hardware consisted of

I a teletype terminal connected via a comunications link to a Xerox Sigma 9 computer.
Printouts and formal reports were processed at a comercial computer-service office.

I Software cons isted of two, high-level English l anguage “packaged” programs : EDIT
and CONFIRM . EDIT permitted easy data entry and allowed document titles to be
accessed by keyword. CONFIRM was used for complex retrieval operations, statistical

I counts , and report generation.

2.2.3 Selection CriterIa - Authoring aids and information clearinghouses were
classified as either tools, procedures, or methodologies used to analyze, design ,

I develop, implement, and control ISD activities. Research reports and brochures
from clearinghouses were selected for inclusion in the data base according to three

I i  - 2-6
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criteria. First , selected documents had to fit the definition of a tool , procedure ,
or methodology. Secon d , since the end result of the study was to be the identIfi-

I cation and analysis 0f authoring aids usabl e in a military training envi ronment,
selected documents had to report work developed in a military setting, or in the

I civilian sector and be suitabl e for adaptation to operational military training.
Third , work discussed in a report had to be applied and evaluated or , if a procedure
or methodology, at least applied though unevaluated . Authoring methodologies were

1 included in the study only for comparison with tools and procedures. Only one

methodology was included in the annotated bibliography -

2.2 .4 Procedure for Bibliographic Compilation - The procedure adopted for

J compiling the annotated bibliography consisted of the following four steps :

2.2.4.1 Definition of Item Record - An item record was defined to include the
I characteristics by which research items could be compared. Data elements of the

E 
item record included : (a) personal or corporate author(s); (b) institutional
affiliation ; (c) publication title; (d) publication date; (e) media; (f) type of
application ; (g) type of evaluation; (h) type of environment (military or civilian);
and (I) type of ISO activity , according to the IPISD model . These data were entered
by codes which allowed quicker , more accura te data entry and reduce d item recor d

f length. For example , the institution , “University of Texas at Austin ,” was coded
“B2480. ”

E
2.2.4.2 Creation of Data Base - For documents read initial ly in ful l -text

[ form, a complete set of data was input in one operation. Data entry for documents
in abstract form required two steps. The symbol “ORD” (which indicated that an

F i tem had been ordered) in the institution field and author and title were input
to establish the document’s item record. After the document had been received , It

I was analyzed to obtain the remaining data required , and the “O RD” code was replace d
- by the institutional affiliation code. Using “ORD” in the institution field auto-

matically built an on-line order file which allowed the determination of the number[ of documents on order versus those on hand , and allowed the Identification of
excessive lags between orders and receipts as a basis for follow-up action . A

I special-purpose program, called OLD TABLE, produced a daily total of item records

1 2-7 
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in each ISO activity and phase , and in the whole data base. Systematic use of this
capability made it possibl e to “map ” the data base and identify those ISO activities
or phases requiring additional research.

1 2.2.4.3 Analysis - The data base was analyzed in terms of authoring aids
(tools, procedures, and methodologies) for developing instructional materials.

I Printout listing s were obtained of research reports describing authoring aids that
had been applied and evaluated in military or c i v i l ian env i ronme nts. In some case s,

I an additional printout identifying unevaluated applications was also produced .
Appropriate authoring aids were then selected from these listings based on three
guidel ines: large pools of applied and eval uated reports allowed some early or

I obsolete work to be rejected; relative cost and availability made some authoring
aids more suitable than others; and approaches and concepts that had been widely

I \
use d but not eval ua ted were occas ional ly chosen over narrower , more parochial work
that had been evaluated .

2.2.4.4 Cataloguing - The selected reports were categorized by the following
cons idera tions:

1 a. Coded as a tool , procedure , or methodology,

b. Coded by type of medium, application, eval uation, environment , and ISO
activity.

- I
I
I
I
I
I
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~ 1 
3.0 RESULTS

I Three constraints limi t the interpretation of the results. First , due to
limited resources, classification and categorization of the reports surveyed were

I not subject to inter-judge reliability tests. Second , the population of reports
in the data base was created by applying operational definitions of authoring tools,
procedures , and methodologies , and the classification scheme to characterize the

I reports was derived by the author of this study. Third , though it may be suggested
— that documentation patterns for the total ISD R&D effort and this study may be

I similar (particularly for that portion of the effort applying to authoring tools
and procedures), no specific evidence was systematically obtained to support this.

3.1 RESEARCH HYPOTHESES

I To test the four hypotheses posed in Section 2.1 , a total of 1424 documents
were analyzed . Two pools of documents relative to ISD authoring aids were col l ected:
(a) appl ied and evaluated ; and (b) applied but not evaluated . These documents were
further classified by environment, either military or civilian, and by type of
authoring aid. The numbers of documents in each classification are presented in

I Tables 1, 2, and 3. Chi square was used to test each research hypothesis.

I 3.1.1 First Hypothesis - “The civilia n env i ronmen t has a greater number of
applied , unevaluated documents than the military environment.” The test of this

E hypothesis was statistically significant (X 2 = 172.13 , df = 1, p < .01), indicating
that more applied , unevaluated documents were associated with the civilian
environment. (See Table 1)

3.1.2 Second Hypothesis - “The civilian environment has a greater number of

I applied, evaluated documents than the military environment.” The test of this
- 

hypothesis was not statistically significant (X2 = 1.73, df = 1, p > .01). This

I suggests that relatively equal numbers of applied , evaluated documents exist in
each environment. (See Table 1)

3.1.3 Third Hypothesis - “There are unequal numbers of documents wi thin the
three authoring aid categories. ” The test of this hypothesis was statistically

F significant (X 2 145.72, df = 2, p < .01). Based on the raw data , it is apparent
that more procedures were available than either tools or methodologies. (See Table 2)

1 3-1
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1 3.1.4 Fourth HypotheGis - “The civilian environment has a greater number of
authoring aids than the military environment.” The test of this hypothesis only

I approached statistical significance (X2 = 6.26 , df = 1, .05 > p > .01. Inspection
of the raw data, however , suggests a tendency for the civilian environment to

I produce a greater number of author ing aids. (See Table 3)

1 3.2 AVAILABILITY OF AUTHORING AIDS

I 3.2.1 ISO Activities Lacking An Authoring Aid - The raw data were analyzed
to determine the ISD activities for which there were no tools. Tools are considered
to be the most desirable authoring aid because they are readily transportable and

I require the least adaptation or restructuring by potential users. No tools were
found for the following ISO activities :

1 0 Select Tasks/Functions

I o Construct Job Performance Measures

o Select Instructiona l Settings

1 0 Specify Learning Events/Activities

o Implement Ins truc tional Management Plan

I o Conduct External Evaluation .

I 
No authoring procedures were found for the ISD activities:

o Select Instructional Setting

1 o Specify Learning Events/Activities .

I 3.2.2 Availability of Authoring A ids by ISO Activity - The steps o f the
IPISD model are specified in the fold-out in Appendix B. Each step has an input
and an output. For example, one phase in the IPISD model Is “Analyze.” One

I step In that phase is “Analyze Job.” One input to that step is a needs analysis
Imposed by installation of a new system, weapon, or equipment. to a job or training

f situation. An output of that step is a val idated list of job tasks concerning
that new component. Al though the output of one step may provide an input to the

I following step, the steps of the IPISD model are not necessarily linear or perfo rmed

1 3-2
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I
I - STATUS ENVIRONMENT

Military Civi lian

Unevaluated 57 308

I 
Evaluated 297 331

Total 354 639

I TABLE 1: NUMBER OF APPLIED DOCUMENTS SURVEYED

I 
_______________________________  

_______________________________

I CATEGORY NUMBER

Tools 67

I Procedures 260

Methodologies 104

I
TABLE 2: NUMBER OF AUTHORING AIDS BY CATEGORY

I
I ENVIRONMENT NUMBER

I 
Military 189

Civilian 242

TABLE 3: NUMBERS OF AUTHORING AIDS BY ENVIRONMENT

I
I
I
1
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I on a once-and-once-only basis. The static model only provides a useful method for
working on or talking about the dynamic process called ISO. Since the authoring

I process is composed of four activities (information gathering , conv ers i on ,
revision, and publication), authoring tool s and procedures were d rawn from ISD

I activities which analyzed , designed , devel oped , impl emented , and controlled those
activities. Availabl e authoring tool s and procedures that follow have been grouped

I 
according to ISO activities. Numbering of ISD activities is in accord with the
fold-out cited above.

1 1.1 Analyze Job. An extensive Air Force occupational analysis program was
begun in the 1960s that culminated in development of a very effective tool for

I computer-based job analysis. The CODAP system (for Comprehensive Occupational
Data Analysis Programs) provides individual or group descriptions that specify

I 
the percent time spent on each task in a job, describes an actual job at different
task l eve l s suc h as apprentice or officer , derives individual and group job differ-
ences, and identifies specific types of jobs as they exist or should exist within
a general specialty. Detailed descriptions of procedures, programing notes, and
applications are provided by Archer (1966), Morsch and Archer (1967), Christal

1 (1972), We i smuller , Bar ton , and Rogers (l974a , l 974b), Stacey, We i smu l ler , Barton
and Rogers (1974), Mayo , Nance , and Shiegekawa (1974), Stacey and Hazel (1974),

I and Christal and Wei smuller (1975).
Foley (1975) describes the use of several standardized worksheets for manual

I 
job anal ysis. The Task Inventory Exchange (TIE, 1975) collects occupational and
task inven tor ies and, to date, has published three task inventory directories.

1.2 Select Tasks/Functions. McI(ni ght and Adams (1970) report that a panel

I of experts selected critical behaviors for dri ver education training from a possibl e
pool of 1000 relevant behaviors. Powers (1971) added a phrase to the standard task

I statement which aided the selection of tasks for teaching physician ’s assistants .
The phrase , “I n order to ,” was used to indicate an intended outcome of a task , and ,

I thereby, group students according to the required level s of competence. Cl ine (1973)
used a multivariate statistical model to predetermine preferable aircraft assign-
ments for Air Force pilots.

1.3 Construct Job Performance Measures. Gael (1974) describes the selection
and design of instruments used to measure job aptitudes and job proficiencies for

~ I five Bell System jobs. The instruments employed both knowledge and performance
measures as well as simula tion.

1
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1.4 Analyze Existing Course. Lewis , Willow , Brock , Lonigro , Eschenbrenner ,
and Hanson (1974) analyzed an Air Force course in Precision Measuring Equipment

r (PME ) in order to convert it from conventional instruction to self-paced , individu—
alized instruction. The analysis was done In four phases : (a) select course
segments for individualization ; (b) analyze course and job documentation ;
(c) choose the target population ; and (d) examine the training environment.
Formal analysis of an existing Air Force course appears in the Specialty Training
Standard (STS ) , Plan of Instruction (P01) , and the Course Chart for Inventory Manage-
ment Specialist (645X0) and Materiel Facilities Specialist (647X0). The documents ,
which provide codes for various levels of performance required at end of training
and divide instruction into sequential segments , can be used to distinguish between
required levels of performance (both cognitive and psychomotor) and to sequence
instruction accordingly.

11.1 Develop Obj ectives , A ~-‘-- grammed workbook intended as an introduction
to behavioral objectives and to a Navy handbook which teaches the writing of
behaviora l obj ectives is divided into three modules (Bureau of Naval Personnel ,
1968). ~1odule 1 discusses the general concept of behavioral objectives , Module 2
introduces the Navy ’ s Handbook for Writin g Learning Obj ectives , and Module 3
contains an exercise kit for using the handbook and includes testing instruments .
The Behavioral Objectives Training Package (ESCOE , 1971 ) serves as a user ’ s guide
to writing and implementing behavioral obje ctives and provides an overv iew of
the operation of the Educational Service Center for Occupational Education which
contains a clearinghouse for behaviora l obj ectives information . Dilirnan (1971)
provides an excellent discussion of writing effective behavioral objectives. The
discussion is presented in programmed-text format with self-reviews at the end of
each section. Another programmed text by Rose, Balasek , Kelleher , Lu tz an d
Nelken (l972a , 1972b) is des igned to help teachers learn how to write performance
objectives . An instructor ’s manual accompanying the programed text provides
management procedures for inservice training. Barton (1973) presents a booklet
that teaches how to recognize and wri te technically correct performance objectives.
Validated over a two-year period , the booklet is in programed-text format and

r contains numerous self-checks. A compact , reuseable, multi-color Reference
Wall Chart (INSGROUP , 1975) identifies the structure of measurable objectives,
discusses three applications of measurable objectives, presen ts severa l taxonom ies
of learning which are used to analyze objectives , and contains a brief section of

3-5
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I annotations for the taxonomies. Also on the chart are three addresses where
collections of objectives may be obtained.

I 11.2 Develop Tests. Brown, Brooks, Cocks, and Kersch (1972) report a
teacher workshop for defining, developing, and evaluating test i tems. The Center

I 
for the Study of Evaluation , in conjunction with Research for Better Schools Inc.,
analyzed and evaluated approximately 2600 tests for measuring higher-order cognitive ,
affective , and inter personal s ki ll s (Cen ter for the Study of Evalua tion , 1972).

I A practical guide for preparing and using criterion-referenced tests in classroom
instruction was developed by Gronlund (1973). Checklists for evaluating criterion-

I referenced tests and procedures for item analysis are also given. Swezey and
Pearlstein (1974) developed a manual that thoroughly covers the design , use an d

I evaluation of criterion-referenced tests. Four steps are discussed : (a) develop
adequate behavioral objectives ; (b) develop a test plan and examine practical

I 
constraints; (c) build an item pool ; and (d) select the final test i tems for
instruction. Stevens and O’Neil (1976a) discuss procedures for generating test
items by i tem transformation , i.e., by varying sentences according to their

I syntactic structure. The test items can be used in multiple -choice or constructed
response tests. Stevens and O’Neil (l976b , l 976c) suggest procedures for develop-

I ing and evaluating tests items for generalized multiple-choice tests and for
comprehension-, application- , and analysis-level tests.

I 11.3 Describe Entry Behavior. Bierbaum and Planisek (1969) developed an
index and procedure for determining the probable academic success of students

I 
seeking readmission after academic dismissal. An interest inventory designed to
measu re the voca tiona l interes ts of enl isted men enter ing the A ir Force was
developed by Ecternac ht, Reilly, and McCaffre y (1973) . Called VOICE (fo r Voca tiona l

I and Occupational Interest Choice Examination), the instrument was to be used in
the development of an interest Inventory for the Guaranteed Enlistment Program.

I Mockovak (1974) assesse d the l iteracy requ i rements of A ir Force career la dders
in order to determine the reading demands placed upon trainees and job incumbents *

I by instructional materials. Vito la , Mullins , and Brokaw (1973) found that removal
of the draft as a motivator for enlistment affected the Air Force in three ways:

- 

- I 
(a) decreased accessions completing education beyond the high school level ; (b)
the discharge rate for first-term airmen after four years was 79 percent ; and (c)
the average difference on mean scores for AQE aptitude composites between Blacks

~ I and Non-blacks decreased. 
3-6
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I 11.4 Determine Sequence and Structure. Dansereau , Evans , Wright , Long, and
Actkinson (1974) and Dansereau , Evans , Actkinson , and Long (1974) developed and

I evaluated the use of multidimensi onal scaling (called INSCAL) as a procedure for
describing the information structure of Air Force instructional materials and

I 
generating effective instructional sequences. A checklist for determining
students ’ positions along a curriculum scale was developed (Bucks County Public
School s , 1970) which may be useful as a manual backup to computer-based learning

* I systems for assessing student performance and determining proper learning
N sequences.
N IU.3 Review /Select Existing Materials. The State University Col lege at

Buffalo (1972) has published a user ’s manual which describes computer-based resource

I units in various subject areas and gives directions for obtaining them. Up to five
units may be requested , and individual difference variables may be indicated on the

I 
request form. An annotated listing of curriculum material s which can be obtained
from state education agencies is available from the U.S. Government Printing
Office (1973). Various guides cover agriculture , distributive education , health

I occupations , home econom ics , technical education , and trade and industrial occupa-
tions. The Nationa l Network for Curriculum Coordination in Vocational-Technical

I Education develops, publishes , and di str ibutes curr icul um gu ides and var ious
curriculum support services from six regional curriculum management centers.

I Curriculum guides are publish ed in the form of brochures, booklets, and microfiche.
The Special Reserve Components Educational Video Tape Catalog contains a listing

I 
of educational video tape programs selected for Army unit training. Though the
materials are intended for Reserve com ponen t use , they may be used by other Services,
Army schools, and training centers. The video tapes may be borrowed from various

I Training Aids Support Offices (TASOs ) or can be copied on user-supplied cassette
tapes. The Directorate for Audio -Visual Activities (DAVA , 1975) presents a detailed

I user ’s guide that provides the required information for participatin9 in the
- Defense Audio-Visual Information Network and for utilizing the network ’s Audio-

E Visual Products Data Base. Appendices give input data guidel ines for
data coding and other computer-related activities. The Department of the Army

I 
(1974 , 1975) provides two cata logs of Army motion picture films and audio-visual
aids. The first catalog gives annotated listings of motion picture films , slides ,
audio-visual kits , recordings, and tape recor di ngs intended for use by ins truc tors ,

I information officers , and defense contractors . The second catalog provides annota-
tions of motion picture films for non-profit use by Government agencies , civ ic,

1
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I religious , fraternal and educational organizations , sc hools , colleges , and uni-
versities. Materials from the first catalog are oriented to Army career fields ,

. I while those in the second catalog are on more general subjects such as education ,
sports, and health.

I 111.4 Develop Instruction. Best (1971) discusses various procedures and
materials which minimize expense and time in the preparation and production of
computer-controlled films . For local production shops , this report provides much

I ot the information required for processing filmstrips into slides for either
• computer-control led, rear-screen projectors or for transparencies. Thiagarajan
N I (1971 ) offers a programed text for teaching the craft of programing . Five

stages of the programing process are discussed , and a confirmation section at

I the conclusion of the book contains correct answers to the questions embedded in
the text. How to Design and Produce Individualized Instruction Programs
(Minnesota Mining and Manufacturing Co., 1972) is a pragmatic workbook

I intended to be used for developing audio-visual programs for the 3M Sound-On-
Slide System. In another user ’s manual , guidelines for writing computer-based

1 resource units are presented and organized into two operations (State University
of New York , 1972). The first operation invol ves formulating behavioral objectives ,
instructional content , a c t i v i t i e s, materials , and measuring devices. The second
operation involves coding these five component items for future computer retrieval.
Deterline and Lenn (1972 ) developed a self-study course that teaches a set of
s ki lls ca l led CISTRA IN (for Coor di nated Ins truc tiona l ~ys tem for Tra in ing ) for
designing, develop ing , and implementing instruction. The two-volume set of

I instructicn includes a Lesson Book and a Study Resource Materials Book. Siegel ,
Lambert , and Burkett (1974) present a concise, entertaining synthesis of readabilityI research and illustrate findings from that field that are useful to course writers.
Nesbit and O’Nei l (1976) provide guidelines for editing programmed texts. The

I report contains a glossary of terms, explanations of three models for programmed
texts , and guidel ines for checking the lesson content and author ’s style.

1 111.5 Validate Instruction. The use of computer-based test analyses and course
evaluation questionnaires is reported by Aleanioni (1970). The system provides for:

I (a) test scores ; (b) analysis of scores for groups or individuals; (c) test
Item analysis printouts ; (d) item ar.alysis data ; and (e) analysis of course

I 
evalua tion ques tionna i res , attitude scales, and other measures whi ch have no
known correct response. A manual and system documentation are provided. Abedor

1 
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1 (1972) presents a formative evaluation model which functions in a real-world ,
operational environment. Noting that multiple , iterative revisions of materials

I can be a monumental and costly effort , Abedor des igned a forma tive evalua tion
model to generate large amounts of data on instructional problems in a one-shot

I trial of the prototype lesson. Ward (1972) investigated an author ’s use of forma-
tive evaluation during the preparation of a CAT course. Rayner (1972) developed

I a formative evaluation model that provides data not only for content but also for
procedural changes to instructional materials . Humel-Rossi (1972) devised a
multiple-choice test for evaluating knowledge of Bloom ’ s taxonomy. The test

-* 

includes an instruction sheet, a specially-treated answer sheet which , when
rubbed , displays the answer , and the testing instrument.

1 V. 1 Conduct Internal Evaluation. Bailey (1972 ) discusses the testing of
manua l pro cedures in the Bell System personnel subsystem. The procedures consist
of s ix steps and prov ide data concern ing the numbers and k inds of errors and
the probable causes of errors for various job activities. Miller and Sellman

I (1973) developed a new student critique form for the Air Training Command which
indicated that (a) attitudes of trainees toward technical training were “slightly

I 
positive ;” (b) the most positive attitudes toward technical training were held
by Non-Commissioned Officers, followed by Officers, and then Ai rmen ; and Cc)
airmen were uncertain that technical training was adequately preparing them for

I on-the-job performance.
V.2 Conduct External Evaluation. Anastasio (1972) proposed a field-test

I evaluation of the PLATO and TICCIT systems that included cost and educational
analyses . Of interest to course wr iters are the discussions of ac hi evement and
attitude measures and the Survey of Instructor Activities and Attitudes contained
in Appendix A of the Anastas io report .

II

I
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4.0 CONCLUSIONS AND RECOMMENDAT IONS

The preceding findings suggest four areas for further consideration . First ,I an ISD activity such as Select Instructional Setting that has no tool or procedure
associated with it should be investigated to determine whet~ ’r a tool or procedure

I is critical to the role øf that ISO activity in education or training. If a tool
or procedure is critical to the execution of that activity , further investigation

f shoul d be conducted in order to create the tool or procedure.

~N Second , if a tool is generally considered the most useful authoring aid for
an ISO activity, then the proportion of procedures identified in the present study
should be modified into tools.

Third , in an ISO activity where several tools and procedures but few method-
ologies are available, priority should be given to further research and development.

- 

In test development, for example, nineteen tool s and procedures were identified for
constructing criterion-referenced tests which are currently the most widely-used
form of testing instrument. However , test development is identified with only six
methodologies. When new situations arise where criterion-referenced testing is
not appropriate and few test development methodologies exist, an unacceptable lag
between formulation of new testing systems may occur .

Fourth, during the course of the study, six significant aspects of the author-

fl ing process were identified : (a) size and configuration of authoring teams; (b)
knowl edge and proficiency of course authors ; (c) ex i sting course struc tures

II Including lesson materials and course con tro l documen ts ; (d) type of media and
• types of Instruction ; Ce ) extent and type of evaluation and revision; and (f) text-

handling and reproduction systems. The only subjective aspects of the authoring
process are knowl edge and proficiency of course authors . Since identification

- and distribution of authoring tools and procedures would al low course authors to
develop materials from a basel ine of equal knowledge, the objective aspects of the
author process can be categorized and manipulated in a “laboratory” (i.e., con-
trolled) setting. Thus , it should be possible to model authoring process variables
in order to formulate decision rules for mana ging the mater ials develo pment cycl e
with an optimum mix of personnel and organization.

11 4-1
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~ 
In summary, ISO has been discussed as an adaptation of the systems approach.

The product of an ISO effort was seen as an Instructional system, one component
of which was the author ing process. Four acti v iti es of the author ing process
were identified : -information gathering, conversion , rev is ion , and publ ication.

Authoring tool s and procedures were identified for each of the four activities.
1 It was recommended that an author ing process model be develo ped for formula ti ng

* 

r dec i s ion rules for pro perl y managing developme nt of ins truc tional mater ials.

(I
e [
-

r

ii
I-
I --

I
E
I

F

11
- J  4-2

*1C~~~~~NffLL DOUO&A A T C a~mUT9oa oO~~~~sNv • *av 

—
- - - - -  — - -  — - - -



1 AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

1 5.0 REFERENCES
Abedor, A. J. Development and Validation of a Model for Formative Evaluation of

I Sel f-Instructional Multi-Media Learnin~ Systems. Paper presented at the
American Educational Research Association , Chi cago , April , 1972.

I Al eamo n i , L. M. MERMAC : A Model and System for Test and 9uestionnaire Analysis
(Research Rep. 330). Champaign : Un i versity of Illino is, Office of Instruc-
tional Resources , Measuremen t and Researc h Di v i s ion , Marc h 1970. (ERIC
Document Reproduction Service No. ED 055 097)

Anastasj o , E. J. An Evaluation of the Demonstrations Being Conducted by The
University of Illinois and the MITRE Corporation of their Respective Computer
Assisted Instructional Systems (ETS PR—72—l9). Princeton, N.J.: Educational
Tes tin g Service , 1972. (ERIC Document Reproduction Service No. ED 072 070)

I Anas tas io , E. J., & Morgan , J. S. Factors Inhi hit in~ the Use of Computers in
Instruction. Princeton , N.J.: Interunivers-i ty Communications Council
(EDUCOM), 1972.

I Archer , W. B. Computation of Group Job Descriptions from Occupational Survey Data
(Report No. PRL-TR-66-12). Lackland Air Force Base, Texas: Air Force Systems
Comman d , Aeros pace Medi cal Di v i s ion , Personnel Research Laboratory, December

I 1966.

Bailey , R. W. Testing Manual Procedures in Computer-Based Business Information
Systems . In W. B. Knowles , M. S. Sanders , & F. A. Muckler (Eds.), Proceedings

I of the 16th Annual Meeting of the Human Factors Society, 1972, 395-401.

Barton , G. E. Performance Objectives: A Self-Instructional Booklet. Provo,

I Utah: Brigham Young University Press, 1973.

Best , E. The Development of V i sual Mater ials for CA! (Techn ical Memo No. 5).

I Austin: The University of Texas at Austin , Computer-Assisted Instruction
Laboratory, August 1971 .

Blerbaum , G. A.,  & Plan isek , R. J. An Index and Procedure for Readmitting the

I Academically Dismissed Student. Kent, Ohio: Kent State University , 1969.
(ERIC Document Reproduction Service No. ED 063 555)

I Brown , L., Broo ks , G., Coc ks , P. J . , & Kersch , M. E. Evaluation for Individualized
Instruction. An Operational Guide for Teacher Workshops. Downers Grove,
Ill.: Institute for Educational Research, 1972. (ERIC Document Reproduction
Service No. ED 066 492)

Bucks County Public Schools. Intensification of the Learning Process: Diagnos-
tic Instruments -- Learner State Check Lis t  Evaluation Response Form.
~~ylestown , Pa.: Author , February 1970. (ERIC Document Reproduction Service
No. ED 063 345)

Bureau of Naval Personne) . Preparation of Learning Objectives. Washington , D.C. :
Department of the Navy, Author , T968. (ERIC Document Reproduction Service
No. ED 058 721)

5-1

~~CDO~~N L &  DOIIOLAS A YWO~~AUVPC CO~~~~~~v •

— ~- —-



I AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

I Carnegie Comission on Higher Education. The Fourth Revol ution: Instructional
Technology in Higher Education. New York : McGraw-Hill , 1972.

I Center for the Study of Evaluation . CSE-RBS Test Evaluations: Tests of Higher-
Order Cognitive , Affective, and Interpersonal Skills. Los Angeles :
Univers ity of Californ ia, GraduatjTchool of Education , 1972.

I Christal , R. E. CODAP: Input Standard (INPSTD ) and Variable Generation (VARGEN)
Programs (Report No. AFHRL-TR-72-51) Lackland Air Force Base, Texas : Air
Force Human Resources Laboratory, Personnel Research Division , May, 1972.

I Chris ta l , R. E. & Weismuller , J. J. New CODAP Programs for Analyzing Task Factor
Information. Paper presented at tli~ Meeting of the Military Testing AssocIation,j_ Indianapolis , September 1975.

Cline , J. A. A Mul tivariate Statistical Model to Predetermine Preferable Aircraft
Assignments: A Feasibility Stud~ (Doctoral Dissertation , Arizona State -

University, 1973). Univers ity Microfilms No. 73-20, 494.

Dansereau , 0. R., Evans , S. H., Actkinson , T. A. & Long, G. L. Factors Relating
to the Development of Optimal Instructional Sequences (Report No. AFHRL-
TR-53-5 1(II)). Lowry Air Force Base , Color ado: Air Force Human Resources
Laboratory , Technical Training Division , June 1974.

Dansereau , 0. R., Evans, S. H., Wright , A. 0., Long, G., Ac tk inson , T. Factors
Related to Developing Instructional Information Sequences: Phase I (Report
No. AFHRL-TR-73-5 1(I)). Lowry Air Force Base , Colorado : A ir Force Human
Resources Laboratory , Technical Training Division , Marc h 1974.

Demera th , N. J., & Danie ls , 1. A. How to Make the Fourth Revolution: Human
I Factors in the Adoption of Electronic Instructional Aids (Memo No. 75/3)
I. St. Louis , Mo.: Washington University , Center for Development Technology,

December , 1973.

I Department of the Army. Index of Army Motion Pictures and Related Audiovisual
- Aids (Pamphlet No. 108-1). Wash ington , D.C.: Headquarters, Author ,
1 September 1974.

I Department of the Army. Index of Army Motion Pictures for Public Non-Profit Use
(Pamphlet No. 108-4). Washington , D.C.: Headquarters , Author , May 1975~

I Deterl ine , W. A., & Lenn , P. D. Coordinated Instructional System. Study Resource
Materials Book. Lesson Book. Palo Al to, California: Sound Education , Inc.,

r 1972.

Di ll man , F. E. , Jr. Ins truc tional Objectives: Specificity and Behavior. Menlo
Park , California: Dillman Associates, 1971. (ER IC Document Reproduction
Source No. ED 061 704).

Directorate for Audi o—Visual Activities. Department of Defense Audiovisual
Information System: A User Guide for the Audiovisual Products Data Base.
Arlington, V a .: Author , Office of Information for the Armed Forces
(OASD/M&RA), October 1975.

5-2

V C~~~ N aLL DOU LA~~ AaY O,~ mUPWa C~~~~~~~~V • 

•--—- --— -- —-‘ -— - £_~ —~~~ *-*~ * ~~~~~~~~~~ — ~~~~~~~ - * — - -  - .————— — ----— -— -- — -



AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

Ecternacht , G. J., Reilly, R. R., & McCaffrey , P. U. Development and Validity of
a Vocational and Occupational Interest Inventory (Report No. AFHRL-TR-73-38).
Lackland Air Force Base , Texas: A i r  Force Human Resources Laboratory,I Personnel Researc h Di v i s ion , December 1973.

Evaluation Service Center for Occupational Education . Behavioral Objectives

I Training Package. Amherst , Mass.: Author, 1971 . (ERIC Document Reproduction
Service No. ED 060 218)

I Foley, J. P., Jr. Task Analyses for Job Performance Aids and Related Training .
In T. C. Rowan (Ed.), Procee di ngs for the Inv itationa l Conference on Improve d
Information Aids for Technicians. Summer, Maryland : Logistics Management

I 
Institute , May 1975.

Gae l , S. Employment Test Validation Studies. JSAS Catalog of Selected Documents
in Psychology, 1974, 4, 95 (Ms . No. 711)

I Gronlund , N. Preparing Criterion-Referenced Tests for Classroom Instruction .
New York : Macmillan , 1973.

I Hun,nel-Rossi , B. A Formative Evaluation of Bl oom ’s Mastery Learning Concept.
New York : Van Valkenburgh , Nooger , and N e v i l l e , 1972.

I Hunter , B., Kas tner , C. S., Rubin , M. L., & Seidel , R. J . Learn inq Al terna ti ve s
in U.S. Education: Where Student and Computer Meet. Englewood Cl iffs, N.J . :
Educational Technology Publications, 1975.

I INSGROUP. Objectives for Instructional Programs. Reference Wall Chart. HuntinQton
Beach , California: INSGROUP Inc., 1975.

I Inventory Management Specialist and Inventory Management Supervisor. Specialty
Training Standard 654XO. Washington , D.C.: Department of the Air Force,
Headquarters , 11 August 1975.

I Lev ien , R. The Emerging Technology: Instructional Uses of the Computer In Higher
Education. New York : McGraw-Hill , 1972.

I Lewis, W . E. , W i l l o w , J. D., Brock , G. R . ,  Lon ig ro , J. K., Jr.,
A. J., & Hansen , A. L. Precision Measuring Equipment (PME) Individualized
Instruction (Report No. AFHRL-TR-74-46). Lowry Air Force Base, Colorado :

I Air Force Human Resources Laboratory, Technical Training Division , August 1974.

Logan , R. S. AIDE: Aids for Instructional Development and Eval uation. Interim

I Report for Period 23 September 1975-23 March 1976. St. Louis , Missouri :
McDonnell Douglas Astronautics Company - East, April 1976.

I 
Materiel Facilities Specialist. Course Chart 3ABR64730-l. Lowry Air Force Base ,

Colorado : Lowry Technical Training Center , School of Applied Aerospace
Sc iences , Department of Logistics Training , 12 September 1973.

I Materiel Facilities Specialist. Plan of Instruction 3ABR64730-l. Lowry Air Force
Base , Colorado: Lowry Technical Training Center, School of Appl ied Aerospace
Sciences , Department of Logistics Training, 2 Januar y 1974.

1 5-3

*ICDOPJP4 VLL DOUOLA~~ A v C N A u T Pc~ COM~~~NV —

_  -



AUTHORIN G AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

Mayo , C. C., Nance , D. M., & Shigekawa , L. Evaluation of the Job Inventory
Approach in Analyzing USAF Officer Utilization Fields (Report No. AFHRL-TR-
75-22J . Lackland Air Force Base, Texas: A ir Force Human Resources La bora tory,
Occupational and Manpower Research Division , June , 1975.

McKnight , A. J., & Adams , B. B. Driver Education Task Analysis , Volume II: Task
Analysis Methods: Final Report (HumRRO Tech. Rep. 72-13). Al exandria , VA:

J Human Resources Research Organization, November 1970. (ERIC Document Reproduc-
tion Service No. ED 075 624).

Merr i l l , M. D., & Boutwel l, R. C. Instructional Development: Methodology and
Research. In F. N. Kerlinger (Ed.), Review of Research in Education (Vol . I).
Itasca, Illinois: F. E. Peacock Publishers , 1973.

M i l l e r , G. G.~, & Sei lman , W. 5. Develo pment o~ Psychometric Measures of Student
~tt~itudes Toward Technical Training : Norm Group Report (Report No. AFHRL-TR- -

73-15). Lowry Air Force Base , Colorado : Air Force Human Resources Laboratory,
Technical Training Division , October 1973.

Minnesota Mining and Manufacturing Co. How to Design and Produce Individualized
Instruction Programs. St. Paul , Minneso ta: Au thor , Visual Products
Div ision , 1972.

Moc kova k, W. P. Literacy Skills and Requirements in Air Force Career Ladders.
(Report No. AFHRL-TR-74-90). Lowry Air Force Base , Co lorado : Air Force Human
Resources Laboratory , Technical Training Division , December 1974.

MoI riar , A. R. The Future of Educational Technology Research and Development.
Washington , D.C.: National Science Foundation , 1971. (ERIC Documen t

- - Reproduction Service No. ED 054 642)

Morsch , J. E., & Archer , W. B. Procedural Guide for Conduc ting Occupa tional
Surveys in the United States Air Force (Report No. PRL-67-ll). Lackland Air
Force Base , Texas: Air Force Systems Command , Aeros pace Medi ca l Di v i s ion ,
Personnel Research Laboratory , September 1967.

National Network for Curriculum Coordination in Vocational-Technical Education.
Washington , D.C.: Department of Hea lth, Education , and We lfare , Office of
Education , 1975.

Nesbit , M., & O’Neil , H. F., Jr. Guidelines for Editing Programmed Instruction.
-~~ Austin: University of Texas Press, 1976.

Powers , L. The S~stems Approac h to Func ti onal Jo b Anal ys i s: Tas k Ana lys i s of
the Physician s Assistant. Volume 1: Task Analysis Methodology and Techniques.
Winsto n-Salem, North Carolina: Wake Forest University, Bowman Gray School of
Medicine , 1971 . (ERIC Document Reproduction Service No. ED 059 378)

Rayner , G. T. An Empirical Study of a Methodology for the Revision of System-
atically Designed Educational MateriaL (Report No. 24). Tallahassee:
Florida Sta te Universi ty, Computer-Assisted Instruction Center, Marc h 1972.
(ERIC Document Reproduction Service No. ED 067 877)

5-4

~fCOO~~~~~LL DOUOg.4 A~~~WO~~AU7VC C~~~~~~~~~V • A~~T



- AUTHORING AID MDC E1570
BIBLIOGRAPHY — VOLUME I 11 FEBRUARY 1977

I Rose, B. K., Ba lase k, J., Kelle her , J., Lutz, J. L., & Nelken , I. A Programed
Course for the Writing of Performance Objectives. A Constructed Responser Linear Program. Bloomington , Ind iana : Phi Delta Kappa , Comiss ion on

I Educa tional Plann ing, 1972a. (ERIC Document Reproduction Service No.
ED 073 529)

I Rose , B. K., Balase k, J., Kelleher , J., Lutz, J. L., & Nel ken , I. Writing Perform-I ance Objecti ves. Instructor ’s Manual’for Teachers and Administrators. To Be
Used wi th a Proqramed Course for Writing of Performance Objectives.
Bloom ington , Indiana : Phi Delta Kappa , Comission on Educational Planning,I l972b. (ERIC Document Reproduction Service No. ED 073 529)

Siegel , A. I., Lambert , J. V. , & Burkett , J. R. Techni ques for Making Written
I Material More Readable/Comprehensibl e (Report No. AFHRL-TR-74-47). Lowry

Air Force Base , Colorado: Air Force Human Resources Laboratory, Techn ical
Training Division , August 1974.

I Spec ial Reserve Compor~ents Educational Video Tape Catalog. (Pamphlet No. 350-4).
Fort Monroe, VA: Department of the Army, Headquar ters , United States Army

I 
Tra in ing and Doc tr ine Coman d , 25 March 1975.

Stacey , W. J., & Hazel , J . 1. A Method of Determin ing Des i rable Tas k Ex per iences
for First-Line Supervisors (Report No. AFHRL-TR-75-23). Lackland Air Force

I Base , Texas: Air Force Human Resources Laboratory, Occu pational and Manpower
Researc h Di v i s ion , August 1975.

Stacey , W. D., We i smuller , J. J., Bar ton , B. B., & Rogers , C. R. CODAP: Control
Card Specifications for the UNiVAC 1108 (Report No. AFHRL-TR -74-84). Lackland

t Air Force Base , Texas: Air Force Human Resources Laboratory, Computational

I 
Sciences Div i s ion , October 1974 .

State University College at Buffalo. Computer Assisted Plann in9: A User Manual
for Computer-Based Resource Units. Buffalo , New York : Author , Faculty of
Professional Studies , Research and Development Complex , October 1972.
(ERIC Document Reproduction Service No. ED 073 587)

State Un i vers ity of New York . Guidelines for Devel opi ng Computer Base d Resources
Units. Revised. Buffalo: Author , Educa tional Researc h and Develo pment
Comp lex , Marc h 1972. (ERIC Documen t Reproduc tion Serv ice No. ED 073 586)

I Stevens , J. C., & O’Neil , H. F., Jr. Some Guidelines for Develo pment and Rev i ew
of Multiple-Choice Questions. Austin: Univers ity of Texas Press, 1976b.

I Stevens , J. C., & O’Neil , H. F., Jr. Suggestions for Development of Test Items.
Aust in: Univers ity of Texas Press , l976a.

I 
Stevens , J. C., & O’Neil , H. F. , Jr. Suggestions for Generating Multipl e-Choice

Items at the Comprehension App1ic~tions, and Anal ysis Level s. Austin:
Univers ity of Texas Press l976c.

I
I - . 5-5

*ICDO~~~1LL DOUOLA ~av uyp co~.~~~ v —



— -- - -~-~~~
. 

~~~~~~~~~~~~~~~~~~~~ 
_
~~~~~~ •~~__Q - - - -~~

,- I-, ~~~~~~~~~~~~ - -~~~ - ~~~~~~~~~~~~~~~~~ - -

I AUTHORING AID MDC E1570
• BIBLiOGRAPHY VOLUME 1? FEBRUARY 1977

Swezey, R. W . , & Pearl stein, R. B. Developing Cri terion-Referenced Tests
(Report No. 287-AR18(2)-IR-0974-RWS). Arlington , VA: U.S. Army Research
Institute for the Behavioral and Social Sciences, Unit Training and Educational

I Technology Systems Area , Performance Measurements and Standards Work Unit ,
March 1974 . (NTIS Document Reproduction Service No. AD A0l 4 987)

I Task Inventory Exchange. Brochure. Columbus: The Ohio State University , Center
for Vocational Education , 1975.

Thiagaragan , S. The Programing Process: A Practical Guide. Worthington , Ohio:
- J Charles A. Jones Publishing Co., 1971 .

Training and Doctrine Command. Interservice Procedures for Instructional Systems
Development (5 Vols. ) (TRADOC Pamphlet 350-30). Fort Benning, GA: Combat Arms
Training Board, August 1975.

- U.S. Government Printing Office. Vocational Education. State Instructional
Materials for Office Occupations. Washington , D.C.: Author , 1973.

Vitola, B. M., Mull ins , C. J., & Brokaw , L. D. Quality of the Al l -Volunteer Air
Force - 1973 (Report No. AFHRL-TR-74-35). Lackland Air Force Base, Texas : -

Air Force Human Resources Laboratory, Personnel Research Divis ion, April 1974.
JSAS Catalog of Selected Documents i n Psychology , 1974, 4, 153.

Wa rd , M. E. Examination and Application of Formative Evaluation for Author
- Utilization During the Preparation of a CAl Course (Doctoral Dissertation,
- University of Pittsburgh, 1972). (ERIC Document Reproduction Service No.

ED 076 056)

We i smul le r , J. J., Barton , B. B., & Rogers , C. R. CODAP: Programmer Notes for
the Subroutine Library on the UNIVAC 1108 (Report No. AFHRL-TR-74-85).
Lackland Air Force Base , Texas: Air Force Human Resources Laboratory ,
Computational Sciences Division , October l 974a.

I Wei smul l er , J. J., Barton , B. B., & Rogers , C. R. CODAP: Source Program Listings
for the UNIVAC 1108 (Report No. AFHRL-TR-74-83). Lackl and Air Force Base,
Texas : Air Force Human Resources Laboratory , Computational Sciences Division ,
October l974b.

I

Ii

5-6

*ICDONN &L bOl~~~4.* AaY~~~~~~ uvvc~ CO*P~ NW — LAST

SM.~’,* ~~~~~~~~ —— - - 



AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

I
I

I

I
I APPENDIX A

DATA ITEM NAMES AND CODES FOR DOCUMENT ENTRIES

-

-

-I
L I

I
I
I 

-

I
I A-i

I ~ICDO LL DOUOI.A• A T O~~*u7pca CO~I~~~~~V • AST



AUTH ORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

APPENDIX A

Data Item Names and Codes for Document Entries

DATA ITEM NAME DATA ITEM CODE

Author Self-explanatory
Institution B = Col lege or Unlversity a

Y = Non-profi t Organization
Z Profit-making Organi zation

Title Self-Explanatory
Date of Publication Self-Explanatory
ISD Activity Number
Type of Media 0 ETV

l Radio

2 = Programmed Text
- 1 3 CA1

4 = C M I
5 = CAI/CMI
6 = Audio-visual
7, = Lecture
8 = Other

Type of Application 0 = Theory

1 = Appl ied
2 = Appl ied in Lockstep
3 = Applied in Sel f-paced

Type of Evaluation 0 = Evaluated
1 = Not evaluated

Type of Environment 0 = Civilian
1 = Joint Military Service
2 = Army

U 3 = N a v y
4 = Air  Force

5 = Marines

6 =  None
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I
,

- APPENDIX A

I - (Continued )

—

- J aCollege and universi ty codes were followed by a four-digit numeric
code obtained from the Skills inventory System Code Book (St. Louis:
McDonnel l Douglas Corp. , 1974). Profit and non-profit-making organiza-
tion codes were followed by that organization ’s accepted abbreviation.
For example , ZIBM indicated the International Business Machines Corpora-
tion and YYMCA indicated the Young Men ’s Christian Assoc iation. Where
no standard abbrev iation coul d be obtained , only the one—letter code

- was used.

- 
bISD activity numbers follow those of the Interservice Procedures for
Instructional Systems Devel opment Model shown in Figure 1. For exampl e ,
2.2 indicates “Develop Tests. ”

)1

_ _ _  
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APPENDIX B

- AUTHORING AID ANNOTATED BIBLIOGRAPHY
I

The abstracts in the bibliography are grouped in accordance wi-th the steps of

I the IPISD model . The IPISD model consists of five phases and nineteen steps; the
phases are Analysis , Des ign, Developmen t, Implementation , and Control . The steps

I within each phase are summarized below.

Phase I. Analyze. A certain training or educational program is determined
I to be both desirable and feasible. The job or preferred outcome to be taugh t i s

analyzed as a series of task statements. Numerical , analytic techniques and the

I judgment of subject matter experts are used to select a subset of the task state-
ments for training and instruction . The instructional setting, i.e., whether the

I training and instruction should be conducted in formal schools, on job situations ,
in correspondence courses, or wherever , is determined.

Phase II. Design. The tasks selected for training and instruction in Phase
I are converted into behavioral objectives which specify the outcomes to be obtained
at the end of training. Criterion measures are devised for measuring learner per-
formance (both cognitive and psychomotor, if desired ) against the objectives.

I Incoming student characteristics are Identified in terms of general ability , reading
l evel , and prior experience.

I 
_ _ _ _ _ _ _ _ _ _ _

Phase III. Development. Carefully selected and prepared media and materials

I are developed. Decisions are made concerning (a) management of students , instruc-
tors , and course; (b) desired learning experiences and activities; and (c) the

r form and content of the Instructional delivery system. Instructional material s
I are developed and validated during small- and large-group tryouts. Instructional

materials and procedures are revised in order to assure that learners meet lesson
and course objectives.

I Phase IV. Implementation. Instructional and management staff are trained
to meet the requirements of the Instructional management plan and delivery system
selected as the instructional vehicle. Media and materials are implemented in

- 

approved, large-scale courses of instruction, and feedback is obtained on both
I- system performance and effectiveness of materials.

B-3
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J Phase V. Control. Data obtained during instruction are used to answer two
questions. First , are students learning what they were intended to learn; and

F secon d , did what the students learn benefit them after training , i.e., during
later employment or further study? Negative answers to either question , which
are identified during internal and external (or field) evaluations , indicate that
the contents and procedures of the new system should be revised .

I Each abstract in the bibliography is prefaced by a three-part number and a
step title. The reference number on the left side of the page indicates the ISD
phase , the step in that phase, and the particular abstract In that step. The step

- - 

title on the right side of the page provides an easy reference point for the reader.
For example, an abstract prefaced with the number “3.1.2” indicates that the
abstract Is concerned with Phase 3 (Devel opment), Step 1 (Developing Objectives)
and that it is the second abstract in that step:

_

~~~~~~~

3.i.2

~~~~~~~~~~~~

(~~Phase 3 
~J 

Step 1 

~~ (~~~ ract #i)

The step title translates the code “3.1” into “Specify Learning Events/Activities .”
To retrieve information concerning a particular ISD activity or step, merely con-

- sult the Table of Contents of the bibliography and turn to the section of abstracts
beginning with the appropriate Phase/Step number. The abstracts that follow
begin with Phase 1, Step 1 , Abstract 1 (1.1.1) and continue through wi th Phase 5,

- 
Step 3, Abstract 2 (5.3.2). Refer to the fold-out on the following page as neces-

I - sary for identifi cation and sequence of ISO activities and steps.
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Inputs processes and Outputs in Ph,.. I are all based on job information . An inventory of job
r tasks is compiled and divided into two groups: tasks not selected for instruction and tasks
I selected for instruction. Performance standards for task s selected for instruction are determihedPHASE 1 by interview or observation at job sites and verified by subject matter experts . The analysis of

ANALYZE existing course documentation is done to determine if all or portions of the analysis phase and
V other phases have already been done by someone else follow ing the ISO guidelines. As a f ina l
1 analysis phase step the list of tasks selected for instruction is analyzed for the most suitable
I instructional setting for each task.

Beginning with Pha.. 2 the ISO model is concerned with designing instruction using the job
- analysis information from Pho.. 1. The first step is the conversion of each task selected for

PHASE 2 training into a term inal learning objective . Each terminal learning objective is then analyzed to
- - - determine learning objectives and learning steps necessary for mastery of the terminal learning

- DESI GN objective. Tests are designee to match the learning objectives. A sample of students is tested to
insure that their entry behaviors match the level of learning analysis. Finally a sequence of
instruction is designed for the learning objectives.

The instructional development phase begins with the classification of learning objectives by
learning category so as to identify learning guidelines necessary for optimum learning to take
place . Determining how instruction is to be packaged and presented to the student is

PHASE 3 accomplished through a media selection process which takes into account such factors as
- DEVE LOP learning category and guideline media characterist ics training setting Criteria and Costs.

- Instructional management plans are developed to allocate and manage all resources for
conducting instruction. Instructional materials are selected or developed and tried out. When- materials have been validated on the basis of empirical data obtained from groups of typical
students the course is ready for implementation.[1
Staf f training is required for the implementation of the instructional management plan and the
instruction. Some key personnel must be traine d to be managers in the specified management

ii PHASE 4 plan . The instructional staff must be trained to conduct the instruction and collect evaluative
- I I IMPLEMENT data on all of the instructional components. At the completion of each instructional cycle.
‘ 

I management staff should be able to use the collected information to improve the instructional
system .

Evaluation and revision of instruction are carried out by personnel who preferably are neither
- the instruct ional designers nor the managers of the course under ttudy. The f irst activity

r PHASE 5 (internal evaluationf is the analysis of learner performance in the course to determine instances
of deficient or irrelevant instr uction . The evaluation team then sugge sts soluti ons for theCONTROL problems. In the extern al evaluation personnel assess job task performance on the job to
determine the actual performance of course graduates and other job incumbents. All collected
data internal and •x tf rn.l, can be used as quality control on instruct ion and as input to any
phase of the system for revision .
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THE OUTCOMES OF THE BLOCKS ARE:

.1 - . - a list of tasks performed in a par t icular job.

.2. . . a l ist of tasks selected for training.

1 .3. - - a job performance measure for each task selected for instruction.

~1 .4 an analysis of th. job analysis, task selection, and performance measure
I construction for any existing instruction to determine if these courses are
I usable in whole or in part.

J .5. - . selection of the instructional setting for task selected for instruction.

.1 - . . a learning objective for and a learning analysis of each task selected for
instruction.

2 .2. . - test items to measure each learning objective.
.3. . . a test of entry behaviors to see if the original assumptions were correct.
.4 . .  . the sequencing of all dependent tasks.

.1 . . . the classification of learning objectives by learning category and the
identification of appropriate learning guidelines.

.2. . - the media selections for instructional development and the instructional
management plan for conducting the instruction.

1 3 .3. . . the analysis of packages of any existing instruction that meets the given
I learning objectives.

I .4 . . . the development of instruction for all learning objectives where existing

J materials are not available.
.5. - - field tested and revised instructional materials.

.1 .. . documents containing information on time, space, student and instructional

4 resources, and staff trained to conduct the instruction.
.2. . - a completed cycle of instruction with information needed to improve it for

the succeeding cycle.

.1. .. data on instructional effectiveness.

5 .2... data on job performance in the field.
.3. . . instructional system revised on basis of empirical data.
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CITATIONS :
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in the United States Air Force (Report No. PRL-67—l1). Lackl and Air Force Base,
Texas: Air Force Systems Conuiiand , Aeros pace Medi cal Di v is ion , Personnel
Research Laboratory, September 1967.

Christal , R. E. CODAP: Input standard (INPSTD) and variabl e generation (VARGEIIi)
programs (Report No. AFHRL-TR-72-51). Lackland Air Force Base, Texas : A ir
Force Human Resources Laboratory, Personnel Researc h Div is ion , May 1972.

Stacey, W. D., Weissmul l er , J. J., Barton , B. B., & Rogers , C. R. CODAP: Control
card specifications for the UNIVAC 1108 (Report No. AFHRL-TR-74-84). Lackland
Air Force Base , Texas: Air Force Human Resources Laboratory, Computational
Sc iences Di v i s ion , October 1974.

We lssmul ler , J. J., Barton, B. B., & Rogers, C. R. CODAP: Source program listings

U for the UNIVAC 1108 (Report No. AFHRL-TR-74—83). Lackland Air Force Base,
Texas: Air Force Human Resources Laboratory , Computational Sciences Div i s ion ,
October l974a.

Weissmul ler, J. J., Barton, B. B., & Rogers, C. R. CODAP: Programer notes for
the subroutine library on the UNIVAC 1108 (Report No. AFHRL-TR-74 -85).
Lackland Air Force Base, Texas: Air Force Human Resources Laboratory, Computa-

U tional Sciences DIv is ion , October 1974b.

Mayo, C. C., Nance, D. M., & Shigekawa , L. Evaluation of the job inventory
approach In ana lyz ing USAF officer utilization fields (Report No. AFHRL-TR-75-

fl 22). Lackland Air Force Base, Texas: Air Force Human Resources Laboratory ,
Occupational and Manpowe r Researc h Division, June 1975.
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I Stacy, W. J., & Hazel , J. T. A method of determining desirable task experiences for
first-line supervisors (Report No. AFHRL-TR-75-23). Lackland Air Force Base,

i Texas : Air Force H uman Resources Laboratory , Occupational and Manpowe r
I Research Div i s ion , August 1975.

I Christal , E. E., & Weissmu ller , J.J. New CODAP programs for analyz ing task factor
information. Paper presented at the meeting of the Military Testing Association ,

t Ind ianapol i s , September 1975.

ABSTRACT:
An extensive Air Force occupational analysis program was begun inthe l960s that

culminated in development of an on-going computer-based occupational analysis sys-
tem. Providing valid job analysis information, the Comprehensive Occupational Data
Analysis Programs (CODAP) allow job analysts to describe and evaluate existing jobs
within Air Force Career Specialties , and to establish training priorities for new
courses. The CODAP system can: (a) provide individual or group descriptions that

- 
specify the percent time spent on each task in a job ; (b) describe an actual job at
different task levels (such as apprentice , office r, and so forth); (c) derive indi-
vidual and group job differences ; and (d) identify specific types of jobs as they

- exist or should exist wi thin a general specialty. These features , as well as an
introduction and program notes, are described in the series of citations discussed
below.

F Archer (1966) provides a detailed analysis of occupational survey data by using
a miniature sample. Based on responses of ten incumbents to a job inventory con-
sisting of ten task statements, composite job descriptions are deri ved for (a)

- 

special groups of incumbents , selec ted on the bas i s of back ground informa tion data ;
and (b) job type members , identified by an automated job clustering program. Illus-
tra tions of computer outputs from both types of analysis are explained. The 10
incumbents are Medical Service personnel with duty level ratings of three, five, and
seven. The ten task statements are concerned wi th supervising subordinates , perform-

- ing ward procedures, and performing outpatient procedures. Each incumbent filled
out a job Inventory survey by checking the tasks he performed as part of his job
and rating the tasks on a nine-point relative time-spent scale. In a very detailed
discussion with 38 tables and four figures , the author Illustrates how task-and-

II
MCDO~~~~LLL DOUGLAS ASTWG~1AUT1CS COMPANY • LAST



t AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 1 1 FEBRUARY 1977

duty-level descriptions are derived , and how membership and homogeneity of job types
are clustered.

Morsch and Archer (1967) describe the procedures for collecting, organizing,
analyzing, and reporting job task information of Air Force officers and airmen.
Discrete steps in the appl ication of the Air Force job analysis method are given in
the following chronological order: (a) location and procurement of source materials;
(b) construction of preliminary job inventory; (c) internal review of preliminary
job inventory ; (d) revision of preliminary job inventory~ (e) field test/review ofF revised job inventory; (f) construction of final job inventory; (g) selection and
location of occupational survey samples ; (h) reproduction of job inventory materials;
(i) packaging and mailing job inventories ; (j) administration of job inventories ;
(k) receiving , scanning, and coding job inventory booklets ; (1) integrating added
job inventory information ; (m) keypunching and veri fying job inventory data ; (n)
computer analysis of job inventory data ; and (o) the Occupational Survey Report .
With clear , concise discussion of each step plus fifteen appendices which contain[ everything from instructions for self- or group—administration of the job inventory
to a sample letter of appreciation , this report is an evaluated , self-contained tool

[ for job or task analyzers .

The next four reports present information to be used by computer special ists
aiding the job analysis effort . Christal (1972) descri bes and gives application
exam ples of CODAP ’s Input Standard Program (INPSTD ) and Variable Generation Program
(VARGEN). Stacey, Weissmul l er, Bar ton , and Rogers (1974 ) present control card
write-ups for 34 main programs in the UNIVAC 1108 vers ion of CODAP. Arran ged
alphabetically by program name and preceded by a short sumary of the program
functions , each write-up contains: (a) detailed control card specifications neces-
sary for using the CODAP system; (b) general input-output specifications; (c) general
program logic; and (d) diagnostic aids. Weissmuller , Barton , and Rogers (1974a)
cover source programs for the UNIVAC 1108 version of CODAP. Included are 34 FORTRAN

main programs and 78 FORTRAN and 20 Assembly Language subroutines. Weissmuller ,

Barton, and Rogers (1974b) discuss programer notes on 100 library subroutines used
by the UNIVAC 11 08 version of CODAP. Arranged in alphabetical order by subroutine
name, each note includes : (a) coninents on peculiar requirements for conversion and
use of subroutines; (b) suninarles of subroutine functions and a list of entry
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I points ; and (c) for each entry point , a calling sequence with descriptions of
input and output arguments.

Typical uses of the CODA P system for course develo pers are gi ven in the nex t two
reports. Fi rst, the job inventory method of job analysis for officer positions was

I studied by Mayo, Nance , and Shlgekawa (1974). The authors concluded that the in-
ventory method was operationally adequate but, due to the officers’ broader,

I concept-oriented responsibilities , more specific approaches to task construction are
required than are usually needed for airmen positions. To resolve the issues of

I task specificity and breadth of coverage for officers ’ fields , “heavy front-éiid - -

work” (i.e., research requisite i nformation) is recommended. -

Second , skill-level career la dders in Accounting and Disbursement were studied
by Stacey and Hazel (1974). More than 1200 Accoun ting and Finance Superv isors

I examined 254 journeyman—level tasks and rated the importance of each task relative
to satisfactory supervisory performance. Job analyses of career work experiences

I indicated : (a) many supervisors had limi ted career experience in the desi rable
journeyman-level tasks ; (b) many supervisors had spent most of their career time in

I very few of eight accoun ting and f inanc e wor k areas ; and (c) lack of supervisory
work experience was related to on-the-job performance. The authors concluded that

I the present accounting and finance work management unit was too broad for required
work activities , and recomended the separation of the Accounting (67lxl ) and Dis-
bursement (67lx3) career ladder through the seven-skill level.

In a recent paper , Christal and Weissmuller (1975) describe five new programs

I added to the UNIVAC 1108 version of CODAP which are designed to analyze and manipu-
late information describing work tasks rather than jobs or persons. One use of the

I new program Is to rank-order training priorities for curricul um designers. Al though
the technical discussion is beyond the intent of this bibliography , the authors re-

I port that control card specifications are now available which can be reprogrammed
• for execution on IBM 360-370 seri es computers.

I
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F DATA SUMMARY :
Media: Computer-based
Application : Computer-based job analysis

1 Evaluation : Extensive field-tests

I Env i ronmen t: Mi l itary (A ir Force)
Key Number: 1.1 Analyze Job
Authoring aid type: Tool

: 1
E
I
I
I
I
I
I
I
I
I
11
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REFERENCE NUMBER: 1.1.2 ANALYZE JOB

I CITATION : 
-

Foley, J. P., Jr. Task analyses for job performance aids and related training. In

I T. C. Rowan (Ed.), Proceedings of the Invitational Conference On Improved
Information Aids for Technicians. Sumner , Maryland: Logistics Management

I Institute, May 1975.

ABSTRACT:

A major problem in educating instructional personnel in the use of task analysis
has been a lack of agreement as to its purpose and method of execution . Emphasizing

I ma i ntenance , Foley argues that perhaps the more important purpose of task analysis is
to determine the content of training, and offers a standardized execution methodology .

I . . 
_ _

The f irst step in task analysis is , of course, identification of tasks actually

I done on the job. If job requirements are being done only partially, then what peo-
ple should do should also be identi fied. Work sheets for a Task Identification

I 
Mai~rix (TIM) are given which list each system hardware component and its parts on a
numbered line. Column headings on the TIM consist of 14 maintenance act ions such
as adjust, align , calibrate , checkout, handle , clean , lubricate , and inspect. Then ,

I for 
teach cell in the matrix , a code is entered which indicates the level of mainte-

nance required. After every task has been identified and scoped, a Task Inventory

I is produced which is simply a listing and numbering of each task identified in the
matrix. The computer storage and handling of task information would permi t auto-

I matic generation of task inventories. (See references for the CODA I~ System, 1.1.1)

I 
The second step in task analysis is functional analysis of the identified tasks.

Under the umbrella of a Task Description Index and Management Matrix (TDIMM ) , the
func tional anal ys is info rma tion is fo rmatted on three wor ks heets. The prel iminar y

I Information Worksheet lists the hardware Item wi th which the task is associated as
well as required supplies , forms , replacement parts and technical orders, and neces-
sary notes , cautions , and warnin gs . The Task Descr ipti on and Informa tion Index
merges this information with summary information about the task such as criticality ,

I fre quency of occurrence , number of steps, and task type. The Detailed Step Descrip-
tion Worksheet provides for a detailed , step-by-step analysis of the task. It In-

I 
cludes maintenance support information and special Instructions. When a task

B-l i
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involves use of tes t equipment and s pec ial tools , a Tes t Equipment and Tool Use
Form Is completed. Graphics of each form are given in the text.

Using these documents does not ensure that effective directions are finally
( written for the maintenance technician. A third step is required which involves

“a so ftware midd le man” who is able to add the proper behavioral cues to the techni-
cal directions and analysis. For example, in one application where exploded views
of an aircraft did not supply the required pictorial cues for disassembly, Foley
says that it was necessary to add the phrase “when lens is close d it looks shiny.”

A variant of conventional task analysis is special analysis for troubleshooting
tasks. Special guidance must be given both to task analyzers and technicians.
Fo ley recomme nds the use of Maintenanc e Dependency Charts , Lo gi c Trees , and Full y
Proceduralized Job Performance Aids , detai ls  of which are beyond the scope of his
report.

Although the author used maintenance examples to illustrate the utility of
standardized worksheets, it should not be difficult to adapt the forms for use in
other task analysis situations .

DATA SUMMARY :
Media: Print

Appl icat ion : Manual tas k anal ys is
Evalua tion : None
Envi ronment: Military (Army)
Key Number: 1.1 Analyze Job
Authoring aid type: Tool
Number of pages: 21 -- -
Number of references : 31

U ‘ -

I’
U
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REFERENCE NUMBER : 1.1.3 ANALYZE JOB

CITATION :

Task Inventory Exchange. Brochure. Columbus: The Ohio State University , Center

t for Vocational Education , 1975 .

ABSTRACT
Task analysis is a time- and money-consuming activity which generates task

inventories for specific jobs in organizations or occupational areas with a limi ted
intent of use on the part of their developers. However, if their existence and
character are known these same job inventories may have much wi der appl ication. To
bridge the gap between those who need but are unaware of existing task inventories
and those who have previously developed them , the Task Inventory Exchange (TIE) was
created. The TIE has four functions: (a) identify existing occupational/task in-
ventor ies ; (b ) collec t, catalog, and store existing task inventories ; (c) publi sh
directories of available task inventories ; and (d) supply microfiche or hard copies
of available task inventories.

The TIE obtains task inventories through distribution of a brochure and place-
ment of advertisements in eight professional journals. Contributions of task in-
ventories and rela ted literature for the TIE s houl d be made in two copies. It also
actively conducts comprehensive literature searches in the data bases of Educational
Resources Informa tion Centers (ERIC) , National Techn ical Information Serv ice (NTIS) ,
Abstracts of Instructional/Research Materials in Vocational and Technica l Education
(AIM/ARM ) , and University Microfi lms. Results of these activities are collected and
stored on magnetic tape and in hard—copy volumes. - .

The TIE periodically publishes directories of task inventories. Vol ume 1,
Directory of Task InventorIes, was published in 1974 and contained citations for
ii publications listing task inventories for 280 job titles or occupational areas.
Volume 2, same title, was published in 1975 and contained citations for 177 publlca-
tions listing inventories for 379 occupations or jobs. Volume 3 is currently in
press. The cost for Volumes 1 and 2 Is $4 and $7, respectively.

The TIE supplies partial or whole task inventories on a cost-recovery basis.
The fi rst five microfiche of any one document are 65 cents and each additional
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fiche is 15 cents. Paper copies of task inventories are five cents a page.

- Furth er informa tion concern ing the TIE may be obtained from :

Paul E. Schroeder, Project Director
Task Inventory Exchange
Center for Vocat ional Education

- The Ohio State University
1960 Kenny Road
Col umbus , Ohio 43210

• (614) 486-3655.

DATA SUMMARY :

I ~
- Media: Microfiche, Print
- 

Application : Job Analysis
Evaluation : None
Environment: Civilian

• Key Number: 1.1 Analyze Job
Author ing A id Type: Tool
Number of Pages: Approximately 20[1 Number of References : 4

I ’
Ii
1•
~

11

Ii -
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REFERENCE NUMBER: 1.2.1 SELECT TASKS/FUNCTIONS

CITATION :

Cl ine , J. A. A mul tivariate statistical model to predetermine preferable aircraft
assignments: A feasibility study (Doctoral Dissertation, Arizona State Liniver-

• sity, 1973). University Microfilms No. 73-20, 494.

ABSTRACT:
If job assignments can be made before students begin or complete training , it

is possible to identify appropriate training tasks or functions that are needed for
job assignment and tailor individual learn ing programs for individual students.
C l i n e  developed a model for selecting pilots for end aircraft assignment (advanced
pilot training) early in Undergraduate Pilot Training. His technique may be ex-
tended to other fields .

Peer-ranking data were obtained from an earlier study and used as the primary
operational measure of a pilot ’s success flying an operational aircraft. Secondary
measures included advanced pilot training grades , and on-the-job Officer Effective-
ness Ratings by supervisors. Two techniques used in the study are of interest to
course developers : (a) conversion of peer-rankings into ordinal data~ and (b) selec-

h tion of subgroups for classes of training .

One disadvantage of peer ranking is that while it is possibl e to determine who
is first, second , or third , It is not poss ible to measure the amoun t of difference
between the first and the second, and between the second and the third. Therefore,
Cline converts the peer rankings Into ordinal data by using a technique similar to
Thornd lke ’s T-Score procedure. The ordinal data become the criteria for the further
selection of subgroups for classes of training. The validity of the criteria are,
Cl ine admi ts , subjective and “cannot be statistically measured” , but their relia-

• ( blilty was measured by the coefficient of concordance (W) , which is a measure of
the comonality of judgements. In th is par ticular study, it Indicated the degree
to which pi lots kept the same relati ve standing in the group when peers ranked all
members of the group.

Selection of subgroups for classes of training was based upon selected variables
such as military grade and f lying hours In jet-powered aircraft , and upon a

B—l5
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statistical technique called Automatic Interaction Detector (AID). Developed and
refi ned by Air Force personne1 .~ the AID technique essentially divides the total
sample into mutually exclusive subgroups of increased homogeneity with respect to
the dependent variable. For example , using AID, Cline found that the most important
variable for explaining the variance in pilot Armed Forces Qual i fying Tes t (AFQT)
was education. The first split separated col lege graduates from high and non-high
school graduates and accounted for 68 percent of the variance. The second split
separated high and non-high school graduates and accounted for an additional nine
percent of the variance .

• - Finally, the author combined regression analysis and discriminant analysis to
form a classification model which establishes group membership and indicates the

- 
probable degree of individual success in such a group. Decision functions match
Individuals to groups. When training requirements for groups such as “fighter

- pilot” or “bomber pilot” or “navigator” are identified (which Cline does not do),
then tailored learning programs for individuals within those groups can be
developed.

I DATA SUMMARY :

Media: Computer-based
Application : Individualized Instruction
Evalua tion : None
Environment: Military (Air Force)

- 

Key Number: 1.2 Select Tasks/Functions
Authoring Aid Type: Procedure

• Number of Pages: 211
Number of References :

$1 
-

F
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I REFERENCE NUMBER: 1.2.2 SELECT TASKS/FUNCTIONS

I CITATION :

McKnight, A. J., & Adams , B. B. Driver education task analysis, Volume II: Task

I analysis methods. Final report (HumRRO Tech. Rep. 72-13). Alexandria , Va. :
Human Resources Research Organization , November 1970 (ERIC Document Reproduc-
tion Service No. ED 075 624)

ABSTRACT:

I During the development of performance-oriented dri ver education objectives and
a set of measuring devices for evaluating attainment of the objectives, over one

I thousand behaviorally-relevant system characteristics were identified. The behav-
iors identified during the analysis of driving tasks varied considerably in their

i criticality to the safety and efficiency with which the highway traffic system
1 operates. Since an efficient program of driver education must account for this

var ia t ion , an evaluation of behavior criticality became a part of the analysis.

I The approach to criticality evaluation was , of necessity , a judgemental one; there
we re insufficient data to support any empirical determination of critical ity. A

1 group of authorities in the area of traffic safety -- driver educators , enforcement
offi cers, license officials, and fl eet safety personnel -- performed the evaluation.

J The p lan ca l led for eac h evalua tor to ran k, in terms of criticality , three groups
of 25 behaviors from a total list of 1500 behaviors. This allowed each behavior to

I be ranked five times. However , since seven of the evaluators did not return com-
p leted evalua tions , the number of rankings in some cases was four instead of five.

I 
The rankings were then transformed to standard scores with a mean of zero and a
standard deviation of 10. The scores for each behavior were averaged to obtain a
criticality index for each behavior. An analysis of variance showed a high degree

I of agreement among the evaluators .

I There were four steps in the criticality evaluation : (a) obtaining criticality
• data ; (b) selecting an eval uation method; Cc) administering the evaluation ; and

I (d) generating criticality indices.

Data were obtained from a literature review and from analysis of 1100 actual
automobile accidents. An evaluation method was chosen after a pilot study of three
approaches -- rat ing , task group ranking, and random group ranking -- found that

1 8-17
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I random group ranking provided the only straightforward means of comparing behaviors
across tasks . Once the data had been obtained and the evaluation method had been

I chosen, the actua l administration of the evaluation materials began. One hundred
evaluators chosen with the aid of the National Highway Safety Bureau were mailed a

I sample of 25 behaviors , the task descriptions , and a set of directions. Upon com-
pleting a ranking, the evaluator was asked to place a colored card in the stack of

I ranked behaviors beneath the last behavior he felt was critical enough to be re-
qui red of qualified drivers . The rankings were then returned to the authors.

I The data from 94 evaluators were used to generate criticality indices . In
analyzing the results of the rankings , -individual ranks were converted to their

I normalized equivalents . The normalized scores ranged from +2.0 for a rank of “1”
to -2.0 for a rank of “25, ” and the mean of zero corresponded to a rank of 13. The

I means of these normalized va lues and their associated standard deviation were then
calculated for each of the 1500 behaviors .

Since the behaviors were not a representative sample of the population , their

I 
relative standing to one another would not approximate their standing wi thin the
population, and so simply ranking the behaviors against one another was not appro-
priate. Thus, an additional procedure, described below, was needed to crea te val id

I criticality indices.

I First, a group of the previously ranked behaviors was selected to provide a
behavior whose mean rank corresponded to each of the 25 ranks . Next , an additional

I grou p of fi ve evalua tors took each of the unranked behaviors and assigned it the
rank of the behavior In the list of the ranked 25 behaviors to which it most closely

-‘ 

I 
approximated 4 n criticality. The behavior was then given the same rank value as the
corresponding ranked behavior. The evaluator was also asked to decide whether the
behavior was sufficiently critical to be considered a minimum requirement for a

• I qualified driver. The resul ts were then processe d in the same manner as described
- for the previously ranked behaviors.

Al though the criticality indices remain ultimately subjective and one’s conf 1-
dence in their validity rests with his confidence in the evaluators , a h igh  level
of agreement supports confidence while non-agreement dest roys it. An analysis of

1
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variance indicated a high level of agreement among evaluators concerning the criti-

I 
cal behaviors. Further , an analysis of variance of inter-task differences indicated
much similari ty in the criticality of behaviors within a particular task. The re-
sults of each analysis of variance are given in the text of the report.

I
Although the procedure suggested by McKnight and Adams is rather involved ,

I especially where large numbers of behaviors are considered , it provides a solution
to the course developer ’s question of , “What tasks are sufficiently critical that

I they must be taught?” , and thereby aids the selection of appropriate tasks and
functions.

I Four appendices are given: A. Behaviorally Relevant System Characteristics ;
B. Directions to Eval uators of Task Criticality; C. Task Criticality Means and

I Standard Deviations ; and, D. List of Evaluators .

I DATA SUMMARY :
Media: None

‘ 
Application: Individualized Instruction
Evaluation : None
Env i ronmen t: Civ ilian

I Key Number: 1.2 Select Tasks/Functions
Authoring Aid Type: Procedure
Number of Pages: 45
Number of References : None

I
I
I
I

1 
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REFERENCE NUMBER: 1.2.3 SELECT TASKS/FUNCTIONS

t~. 
CITATION :

Powers , L. The systems aj, proach to functional job analysis: Task analysis of the
physician ’ s assistant. Volume 1: Task analysis methodology and techniques.
Winston-Salem , North Carol ina : Wake Forest Univers ity, Bowma n Gray School of
Medicine , 1971. (ERIC Document Reproduction Service No. ED 059 378)

ABSTRACT :
The basic structure of a task statement has two parts: the end result; and the

worker activity required to bring about the end result. The end resul ts are those
steps which must be carried out to accomplish the organization ’s objectives. For
physician ’s assistant , typical end results might be “progress notes on hospital ,
home, and office patients ” and “hospital discharge summaries for physician ’s review
and signature.” Typical work activities for the same profession include “per form

• and/or schedule” and “assist the physician with....” These are basic structures
which every competent task statement should contain.

Powers, however , has added a phrase to the task statements collected in this
vo lume by which task statements may aid in selection of tasks and functions for
training. The phrase is: in order to. The phrase may be used to indicate an in-
tended outcome of a task , and thereby group students according to required levels
of competence. Those students wi th nearly adequate competence to do the intended
task should receive less training than those who lack a basic competence. Consider ,

• for example, two tasks in electronics training which have different outcomes but a
same worker activity. The tasks are “troubleshooting an oscilloscope ” and “using
an oscilloscope ,’ and the worker activity is “turn on an oscilloscope. ” If a stu—

• I dent turns on an osci llosc~~e in order to troubleshoot it rather than in order to
operate it, a very different level of training -— both in content and extent -- is
required for the end result. Also, studen ts may be expected to bring different

-

~ 
• prior abilitIes to each task.

The col lection of task statements for physician ’s assistant was developed dur-

[J ing a systematic sampling of the professional activities of pediatricians , family
practitioners , surgeons , obstetricians , and internists. Course outlines , training
objectives , and goals for tra in ing  phys ician ’s assistants were also developed.
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DATA SUMMARY :
Media: None

1. Application : Individualized Instruction
Evaluation: None

) Environment: Civilian
Key Number: 1.2 Select Tasks /Functions

I Authoring Aid Type: Procedure
Number of Pages : 130
Number of References : None

I I

Ii
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REFERENCE NUMBER: 1.3.1 CONSTRUCT JOB PERFORMANCE MEASURES

CITATION :

Gael , S. Employment test validation studies. JSAS Catalog of Selected Documents

F in Psychology, 1974, 4, 95 (Ms. No. 711)

• ABSTRACT:
Gael reports a study of five Bell System jobs in order to identi fy job activi- 

S - 

-

ties and dimens ions , j ob products and factors for product quality , relative impor—
tance of various products and job activities , and the skills required to perform
the work. The activity analysis results -- “activi ty analysis” being a Bel l System
word substituted for “task analysis” -- were translated into employment tests and job
performance measures. Gael ’ s discussion is confined to the selection and design of
the instruments used to gauge aptitudes and proficiencies . It does not deal with
results . -

• Five Bel l System jobs were studied : (1) Service Representative ; (2) Toll Opera-
tor ; (3) Di rectory Assis tance Opera tor ; (4) Tra ffic Serv ice Pos ition ; and (5)
Clerical. As an example of the thoroughness and adaptability of the Bell System
-studies , the Service Representative (SR) and the Clerical Tests will be discussed .
SR work positions consist of a special desk in which 2500 to 4000 customer records
are filed; a position identi fication board that identifies , by telephone number,
all the records filed in the desk; a telephone; severa l reference books ; an elabor-
ate in-out basket for work status documentation; and other incoming and outgoing
paper work . SR activities consist of customer contact , clerical , computational ,
and filing efforts which are performed under a steady influx of customer and intra-
company calls. A call frequency anal ysis , however , shows that the four most fre-
quent contacts require: (a) taking orders for new telephone service or changes to
existing service ; (b) explaining and adjusting telephone bills; (c) recording equip-
ment malfunctions or service problems and reporting them to maintenance ; and (d)
notifying customers of overdue accounts and arranging payment schedules.

Two SR job performance measures were developed to measure acquisition and
application of job knowledge and skills , and to measure job proficiency in a
standardized situation. The primary purpose of the written Job Knowledge Review
(JKR) was to determine the comprehension level of company policies, and job

B-22
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procedures and practices . Using multiple-choice and constructed- response questions ,
the JKR covered topics such as SR reference materials , types of equipment available
to customers , charges for individual pieces or combinations of equipment and ser-
vices , customer complaints, and intercompany and Intracompany communications. The
JKR was administered to a class of SRs at the end of formal training and required
about one hour to complete. On the other hand, the Job Performance Review (JPR)
was a job proficiency measure involving simulation. One administrator initiated
calls to the SR in a time— and-setting-control led situation while another specially-
trained administrator listened to each “customer” contact and evaluated the SR’ s oral
performance. The JPR consisted of contact-generated and other clerical work and re- -

qui red 75 to 90 minutes to complete. Three JPR scores were given for each simula-
tion: (a) Recor d Prepara tion (RP) , the sum of the points accorde d eac h part of a
record prepared or completed as determined by comparison with a model set of re-
cords with points already assigned; (b) Verbal Contact (V I~, the sum of points
assigned each part of the verbal interaction with the “customer;” and (c) Filing (F),

• 

- 

the number of records not in the designated location when the JPR was terminated.

ç The JKR and the three JPR scores were combined in a composite score that repre-
sented the acquisition of knowledge and the ability to apply that knowledge on the
job. In response to management emphasis on customer sa tisfac tion , the Verbal Con-
tact (VC) score was weighted twice that of the other components.

The paradigm described for the SR test was followed for the three Operator test
studies with only minor modifi cations.

Nearly 120,000 telephone company employees work at 400 jobs classified as
clerical. The main problem in developing a job performance measure for clerical
workers, then, was to reduce systematically clerical jobs to activities comon to
most clerical jobs. Descri ptions of 400 jobs were reduced to eight dimensions and
work samples In each dimension were obtained which, after refinement and printing,

• resulted in a Clerical Performance Measurement (CPM) package and an administrative
manual used to train CPM administrators in giving and scoring the CPM.

JI The administration , media, and format of the CPM could perhaps be readily
adapted to a clerically-oriented Defense Occupational Specialty (DOS ) such as the
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A i r Force ’s Inven tory Management career f iel d, below the seven-skill level .
Administration of the CPM requires about two days and can be given to groups of
10 people by one administrator. In addition to the CPM materials and administra-
tive manuals , other requirements include tape cassettes, playback units , office
supplies , a timer, and an enc lose d , quiet room that can hol d up to 10 study partici-
pants at separate tables. Completed CPM packages are scored by the administrator

- J and -I ndependently by an assistant.

The eight CPM packages consist of five timed clerical activities , three self-
paced programmed texts , and an audio tape. Each unit is contained in a separate
folder placed inside an expansion folder. The timed clerical activities , completed

4- in accordance with specific instructions , are Filing, Classifying, Posting, Checking
and Coding. The self-paced units contain programmed texts and examinations that are
parts of the telephone company training course for clerks. The examinations are in-
tended to measure the ability to learn the specific content and detail of clerical
j obs. They are entitled Toll Fundamentals , Punc hed Car d Fundamental s , and Plant
Repair Servi ce. Job proficiency measures are obtained by combining the eight CPM
scores for each study participant.

The five employment test val idation studies discussed above covered jobs in
which about 300,000 Bell System employees work, and , accor di ng to Gael , many more
than that are screened yearly for those jobs.

DATA SUMMARY :

Media: Simulation , programed text, and audio tape
Application : Self-paced job performance measurement
Evaluation : None
Envi ronment: Civilian
Key Number: 1.3 Construct Job Performance Measures
Authoring Aid Type : Procedure

r Number of Pages 8
Number of References : 5
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REFERENCE NUMBER: 1.4.1 ANALYZE EXISTING COURSE
- 

I CITATIONS :

Inventory management specialist and inventory management supervisor. Specialty

I training standard 645X0. Washington , D.C.: Department of the Air Force,
Headquar ters , 11 August 1975.

I. Materiel facilities specialist. Plan of instruction 3ABR64730-l. Lowry Air Force
Base, Colorado : Lowry Technical Training Center, School of Applied Aerospace
Sciences, Department of Logistics Training, 2 January 1974.

Materiel facilities specialist. Course chart 3ABR64730-l. Lowry Air Force Base,
Colorado: Lowry Technical Training Center, School of Applied Aerospace

I Sc iences , Department of Logistics Training, 12 September 1973.

ABSTRACT :

Analysis of an existing Air Force course appears in the Specialty Training

• Standard (STS), Plan of Instruction (P01), and the Course Chart. These are
• 

official , Air Force-prepared documents intended to provide guidance to course

- 
administrators , ins truc tors , and developers.

The STS describes in terms of a number-letter code the knowledges and skills an

1 airman In a par ticular career field (suc h as Inven tory Management) mus t have by end
of training. The number codes Indicate requi red task perfo rmance levels , and range
from 1 (least) to 4 (complete task proficiency). The le tter codes are both lower
and upper case , and indicate task or subject knowledge levels , respectively. Lower-
case letter codes range from “a” ( knowledge of nomenclature ) to “d” (knowledge of
theory). Upper-case letter codes range from “A” ( knowledge of facts ) to “D” ( knowl-
edge of evaluation). The requirements for task knowledges and skills are given by
skill level . For example, one task in the Inventory Management career fiel d is

- “conducting Inventories”, which three-level airmen are required to know to the “A”
STS level and fi ve-level airmen are required to know to the “B” STS level . That

— • means a three—level airmen “can identify basic facts and terms about the subject”
while five-level ai rmen “can explain relationship of basic facts and state general

I principles about the subject. ” The STS is useful in determining a number of tas k-
related issues such as selection of training tasks or writing behavioral objectives

8-25
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• because It is an officially accurate analysis of required knowle dges and s kil ls in
— a particular field.

The Plan of Instruction (P01) is a publication that identifies units of instruc-

) tion for a particular course and indicates the following for each unit of instruc-
tion : (a) duration of instruction and the day on which it is presented; (b) the
cr iter ion levels to be reac hed; (c) su ppor t mater ials; and, (d ) the STS reference
for the course content being presented.

The Course Chart divides the course into blocks of instruction and specifies
the sequence in which the lessons are presented. Major equipment items used in a
cours e are identified and the number of hours of technical and related training is
specified. Related training includes commander’s calls and briefings , traffic
safety , and human relations .

DATA SUMMARY :
• Media: Print

- Application: Conventional and self-paced instruction
- I Evaluation : Quality control by ex per ienced personnel in the career

f i e ld
Environment: Military (Ai r Force)
Key Number: 1.4 Analyze Existing Course
Authoring Aid Type: Tool
Number of Pages : Variabl e by career fiel d
Number of References : Variable by career field

) 1
it
Ii 

-
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REFERENCE NUMBER: 1.4.2

CITATION :

Lewi s, W. E., Willow , J. D., Brock , G. R., Lonigro , J. K. , Jr., Eschenbrenner , A~ J.,
& Hanson , A. L. Precision measuring equipment (PilE) individualized instruction
(Report No. AFHRL-TR-74-46). Lowry Air Force Base, Colora do; A ir Force Human
Resources Laboratory, Tec hnical Tra in ing Di v i s ion , August 1974.

ABSTR ACT :
A por tion of an A ir Force course in Prec i s ion Measur ing Equ ipment (PME)

(3ABR32430-2) was converted from conventional instruction to self-paced individ-
ualized instruction in order to determine the feasibility of individualizing the
entire course as part of the Advanced Instructional System (AIS). Sel f-paced pro-
gramed texts and audio-visual material s were developed , administered , and evaluated
for a 90-hour block of instruction. Training time was reduced by 31% with all
trainees achieving criterion obje ctives.

One phase of the study concerned analysis of the existing course , which was
done in five tasks. The first task was to select course segments for individuali-
zation according to five selection criteria. Chosen course segments should: -

(a) sample the full range of skills and knowledges required in the PilE course;
(b) sample the full range of media requirements in the PME course; (c) con tain
skills and knowledges which are prerequisites for accomplishing frequently occur-
ring job tasks; (d) contain skills and knowledges essential to both current and
projected frequently occurring job tasks; and , (e) be able to be implemented with-
out disrupting normal trainee fl ow through non-selected segments.

The second task was to analyze course and job documentation. The follow ing
doucments were analyzed: (2) Course Chart ; (b) Specialty Training Standard (STS);

fl (c) Plan of Instruction (POT ); (d) student study guides , workbooks, programed
texts , and handouts ; and, (e) the Occupational Survey Report (OSR). The Course

F Chart, POT , and STS proved useful in providing an overview of the course (see
annotations for these documents in this section , 1.4.1) while the OSR was used to
obtain data on task , frequency of performance, and total time spent doing the task
on the job.
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The third task was to choose the target population. Severa l factors were con-
sidered: (a) size and rate of increase or decrease of target population ; (b) ioca—
tion and size of instructional “units ”; (c) A i rman Qualification Examination (AQE)
scores relevant to the general and speci fic knowledges and skills required by the
PME course ; (d) scores on standar di zed national achievement tests and/or on vali-
dated local ach ievement tes ts; (e) entry ski l l s and learn ing rates ; and, (f) appro-
priate instructional strategies.

The fourth task was to examine the training environment. The PME laboratory
contained 12 classrooms . Those classrooms devo ted to aca demic topi cs (suc h as
basic electronic theory) contained tables and chairs while classrooms given to
“hands-on” practical performance con tained no t onl y tabl es and cha i rs but als o
workbenches and electronic equipment. The primary pieces of equipment in the PME
course were cal ibration standards and applied measurement trainers. Since the
standards and trainers were available in limi ted quantities , trainees in some
segments of instructions worked in pairs .

The fifth task was to select representative se gments of the PME course for
individualization. Air Training Command specified that Block X , Waveform Analysis ,
be individualized, which satisfied selection cri teria two through five. An addi-
tional 24 hours of Instruction were selected from other blocks in order to satisfy
selection criterion 1.

Eight appendices are included in the report: A. Sample Task Analysis; B. Sam-
pie Learning Obj ective ; C. Lesson Flowchart; D. Trainee Progress Flowchart;
E. InstructIona l Method Questionnaire ; F. Block X, Small-Group Tryout Results ;

[j G. Block X , Large-Group Validation Results ; and, H. Trainee Background Data .

DATA SUMMARY :
Media: Programed texts and audio-visual
Application : Self-paced , individualized instruction
Evaluation : Formative and sununative evaluation
Envi ronment: Military (Air Force )
Key Number: 1.4 Analyze Existing Course
Authoring Aid Type: Procedure
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Number of Pages : 62

- 
Number of References : None
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I REFERENCE NUMBER: 1.5.1 SELECT INSTRUCTIONAL SETTING

CITATION :

Ely, D. P. Instructional harc~ are/A guide to architectural requirements.

I New York: Educational Faciliti es Laboratories, 1970. (ERIC Document
Reproduction Service No. ED 043 959 )

1 ABSTRACT:
A dated but comprehensive discussion of audio and visual display equipment,

J television-based teaching systems , computer assisted instruction (CAl), and
student response systems useful in a variety of instructional settings is presented.
No evaluati on of speci fic systems is given. No arguments are made for which
syste~s should be installed, how large the installations should be, or how they
might be used. The report is intended to “familiari ze the educational community
with the general nature of various electronic teaching systems .” Chapter sections

- 
begin wi th a general discussion , and then specific equipment types are considered

I Approxima te costs and component flowcharts are frequently presented for system
layouts.

The audio equi pment chapter considers : (a) tape recorders and phonographs ;
(b) wi reless teaching systems emphasizing radio; (c) language laboratories;

• - Cd) telephone-based teaching systems ; (e) dial access systems ; and (f) cable
distribution systems.

- Sections in the visual display equipment chapter include: (a) slide and11 filmstrip projection ; (b) overhead projection ; (c) opaque projection ; Cd) motion
picture projection ; (e) film loops including single concept , repeating, andfl cartridge films ; (f) micro fi lm , (g) room darkening and ambient light standards;
(h) projection screens ; (I) lectern control panels; (j ) individual student
carrels ; and (j) teaching machines .

In the chapter on television-based teachi ng systems, instructional television
II ( ITV) Is distinguished from educational television (ETV). ITV is defined as tele-

vision programs planned for particular school systems and broadcast via closed
- 
I circui t transmission to specific areas or classrooms . ETV is defined as general
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educational and informational television programs usually broadcast over public
television channels. The chapter includes sections on: (a) television transmission
and distribution systems ; (b) production equipment ; (c) production space requi re-
ments ; (d) service requirements for TV producti on, including air conditioning, power ,
and lighting requirements~ Ce) display methods for TV programs ;- (f) approximate
equipment costs for open and closed ci rcuit sys tems ; and (g) investment cos t
(equipment plus maintenance) for 150-classroom and 300-classroom systems.

The CAl chapter discusses : (a) implications of educational computer systems;
(b) processing requirements ; (c) terminal requirements ; (d) system options ;
Ce) space requi rements ; (f) envi ronmental requi rements ; (g) service requirements,
including methods of cabling and wiring for computer systems; (h) fire protection ;
and (I) approxima te costs of a large munici pal CA! sys tem. Due to constant
develo pment of computer-based education equipment, costs cited by the author are ,
perhaps , now unrealistic. But the general information in each section , the learning
center diagrams of typical CAT learning centers , and the wiring/cabling illustra-

I - 

tions rema in Informati ve.

Student response systems use some type of responder unit at a student stati on
and an instructor console that registers responses. The chapter contains two
sections: (a) a brief description of responder units and instructor consoles ;
and (b) a discussion of three commercial systems.

Instructional technology terms are defined In Appendi x 1, a glossary of 196
definitions . Other appendices provide the names and addresses of major manu-
facturers of electronic teaching equipment, a bibliography of suggested readi ngs,
and data sheets for recording equipment characteristi cs .

DATA SUMMARY :

Media: Audi o-visual , television, computer-assisted
instruction

Application ; None
Environment: None
Key number: 1.5 Select Instructi onal Setti ng
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I
Authoring aid type: Methodology

I Number of pages: 124+
Numbe r of references: 15
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~ I REFERENCE NUMBER: 2.1.1 DEVELOP OBJECTIVES

CITATION:

Barton, G. E. Performance objecti ves: A self- instructional booklet. Provo,
Utah: Brigham Young University Press , 1973.

r ABSTRACT:
This booklet teaches how to recognize and wri te technically correct performance

- objecti ves . Validated over a two-year peri od by hundreds of students and several
instructional psychologists, the booklet is arranged in programed-text format

- 
and consists of two parts .

Part One covers the three aspects of a technically-correct performance
objective: behavior; criteria; and conditions . With clear examples, Barton
notes that: (a) speci fied behavior should be observable and Indicate p~roficiency
at a task ; (b) specified criteria should be measurable and appropriate, I.e.,
should match or be important qualifications of the desired behavior; and

- (c) specified conditions should describe the exact task characteristics to be
mastered and list the resource materials available ‘ir use.

- A self-check is gi ven at the end of each section. The last self-check serves
as a post-test for the program and can be taken at any time.

Part Two of the booklet consists of pages for wri ting technically correct
performan ce objectives , and a key for cri tiquing the wri tten performance
objectives .

The author admits that writing instructi onal objectives is not alw ays
appropriate and Includes an article discussing situations where more general

- learning statements -- called “worthwhile acti vities” -- should be used.

DATA SUMMARY:

Media: Programed text

1 Application : Self-paced instruction
Eva l uation: “Hundreds of students and several instructional

psytholog-Ists over a two-year perlodli
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Envi ronment: Civilian
Key nianber: 2.1 Develop Objectives

1 Authoring and type: Tool
Number of pages : 36I Number of reference: None
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REFERENCE NUMBER: 2.1.2 
- 

DEVELOP OBJECTIVES

CITATION :

Behavioral objectives training package. Anthers t, Mass.: Evaluation Service
Center for Occupational Education, 1971 . (ERIC Document Reproduction Service
No. ED 060 218)

ABSTRACT :
The purposes of this training package are: (a) to serve as a user ’s guide to

wri ting and implementing effective behavioral objecti ves ; (b) to provide an
overvi ew of the services provided by the Evaluation Service Center for Occupati onal
Education (ESCOE); and Cc) to suggest an alternative technique to aid the writing of
behavioral objecti ves .

Part I defi nes behavi oral objectives in terms of measurable performance,
condi tions under whic h the performance occurs , and extent to which the performance
can be measured. These terms are analogous to the corm~only-accepted terms of the
basic structure of a behaviora l objective: behavior; condition; and standard.

Part II discusses the operation of ESCOE. Essentially, the service is an
information feedback/evaluation system for a decentralized , voluntary network of
occupational schools called Local Education Agencies (LEAS). The LEAS submit raw
behavioral objectives to ESCOE , w hi ch are then coded and placed in a computerized
data bank. Whe n a sufficient quantity of raw (original) objectives are available
wi thin a given su bject area , they are retrieved from a data bank and synthesized by
a panel of instructors active in that particular subject. The objective synthesis
process combines raw objectives havi ng the same or similar performance i nto one
larger objective so that all variations of conditions and extent indicated by
different LEAs are included . Criterion tests are constructed from these synthesi zed

• objectives which are then made available to the LEAs. Participati ng LEAs can
access the total data bank, but information identifying the source of a given
objective is blanked out when a printout is sent to an LEA other than the one
submitting the original data.

- h
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I A description of each section and instructions on how to fill in the required
information are given for the objective Input coding form (Behavioral Objective

I Reporting Form #12).

• I Part III of the report presents an article entitled “The Operationalizing of
• Fuzzy Concepts,” which offers an alternative way of systematically breaking down
- [ a generalization Into its measurable parts, i.e., into the structure sui table for

- an objective.

Sample transparencies are available from ESCOE for participating LEAs. A
- glossary of terms and phrases is given.

i I!
DATA SUMMARY :

Media: Computer-based, print , v i sua l
Appl ication: Conventional and indivi dualized instruction 

-

- 

Evaluation: None
- Environment: Civilian

Key number: 2.1 Develop Objectives
-1 Authoring aid type: Tool

Number of pages: 128
I ~ Number of references: 31

iii

(1
II 
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I REFERENCE NUMBER: 2.1.3 DEVELOP OBJECTIVES

( CITATION :

Di l lman , F. E., Jr. Instructional objectives: Specificity and behavior.

J Menlo Park, Californ ia: Dil lma n Associa tes , 1971. (ERIC Document
1 Reproduction Source No. ED 061 704)

ABSTRACT :
- The bas i c s truc ture of a behavioral/performance objective contains a required
F behavior, a specified standard, and a given condition. However, there are good

- 
objectives and there are not-so-good objectives. To write good, effective
objectives, Dillma n suggests that several conceptual factors be considered. His

- 

discussion is presented In programed-text format with a self- revi ew and answers

F and explanations at the end of each section.

The first factor is to ensure that an instructional objective rather than an
educational goal is written. “An educational goal is a long-range and broader

- accomplishment to be achieved in a semes ter, in a sc hool year , or even dur ing a
longer school experience, such as upon completion of high school. An instructional
objective is, by contrast, a short-range accomplishment to be achieved in a day,

I a week - a relatively shorter time.”

[ The second factor is to prevent an objective from being written so narrowly
and restrictively that it becomes merely a learning acti vi ty or teaching step.
But “if you are writing objectives that are too narrow, i t doesn ’ t necessar i ly

I mean that you should ‘ throw them out ’ -- when you get your objectives properly
composed, the ‘too narrow ’ objectives may still be used as teaching points or
learning activities for the objectives you develop.” In other words , objecti ves
by nature have a requisite specificity.I-~ 

—

- 
The third factor is to write both the content and the language of the

I objective to the level of the target population, for signi ficant behavior at one
level may be Insigni ficant at another. “Count to ten in one minute wi thout

IT external aids” may be a proper objective for first-graders but not for calculus
students -- and yet the objective contains the basic parts: a behavior, a standard,

and a condition.
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I The fourth factor Is to not bury the intent of the objective in the preciseness
of its words. “The problem in this area arises when a objective states that the

I student be able to cut out the pets in the picture.” Does this require skill in

- 
cutting, or in discriminating? Does it call for indi cator behavior or principal

t performance? I-? you want the learner to Identify the pets, then demand identi fi-
cation. It is unfair to demand cutting (and the connotation to the pupil that
this is the required skill) when identification is what the objective really

- - requires.

Awareness of these factors pl us skill in writing the basic parts of a behavioral
- objective should result in construction of good, effecti ve objectives.

-- 
DATA SUMMARY:

Media: Programed text
Application: Conventional and self-paced instruction
Evalua tion: None
Envi ronment: Civilian
Key number: 2.1 Develop Objectives

1: Authoring and type: Tool
• Number of pages: 39

Number of references: None

F:
Ii

ii
11 
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REFERENCE NUMBER : 2.1.4 DEVELOP OBJECTIVES

1•. CITATION :

Objectives for instructional programs. Reference wall chart. Huntington Beach,

1 Califo rnia: INSGROUP Inc., 1975.

ABSTRACT:
Objectives for instructional programs is a reusable, multimedia instructional

package providing up to 25 hours of group or self-paced instruction in writing and

I. using measurable obj ectives. The Reference Wall Chart abstracted here is a four-
color wal l  chart containing the major points of the instructional package in a
conc i se but eas i ly read forma t.

1 The chart has four divisions. The first division identifies the structure
of measurable objectives as: (a) an outcome , whi ch i s al so known as “behavior; ”

r (b) an achievement level , also known as a “criterion;” and (c) the evaluation
1 conditions , al so known as simple “conditions. ” An extensive , categorized “shopping

list” of outcome verbs that can be used to specify achievement l evel s and evalua-

I tion conditions is given .

) The second d i v i s i o n  discusses three app l ica t ions  of measurabl e objectives:
(a) learning objectives ; (b) organizational objectives; and (c) program objectives.
Definitions and examples for each application are given .

The third division presents several taxonomies of learning used to analyze sets
of objectives in terms of logical sequence and compl exity l evels. Eight taxonomies

— 

in the cognitive , affective, and psychomotor domains are given . A simpl i fied ,
I , INSGROUP-derived , seven-level classification scheme for sequencing sets of objec-

tives on the basis of complexity is illustrated .

The fourth d iv i s ion  contains  brief annotated citations for taxonomies presented
on the chart , and gives three addresses where col lections of objectives may be
obtained .

Ii
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DATA SUMMARY:

Media: Multicolor visual
I Application: Conventional and individualized instruction

Evaluation : None
I Environment: Civiliar

Key number: 2.1 Develop Objecti ves

I Authoring aid type: Tool
Number of pages: 1
Number of references : 15

—

L I
I
I
I 

-

I
I 

-

I
I
I
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REFERENCE NUMBER : 2.1.5

CITATION :

Preparation of learning objectives. Washington , D.C.: Department of the Navy,

r Bureau of Nava l Personnel , 1968. (ERIC Document Reproduction Service No.
ED 058 721 )

ABSTRACT :
Prepare d by the Bureau of Naval Personnel , this programed workbook is intended

to: (a) introduce the subject of learning objectives and explain their use and
importance; (b) describe a Navy handbook on writing learning objectives and teaching
students how to use the handbook as a working reference guide ; and (c) provide
practice in preparing relevant , practical learning objectives. Intended for military
personne l , the workbook is useful for civilian practitioners too. The workbook

I - contains three modules.

- F In Module I, Chapter 1 defines a learning objective as “an instructional goal
expressed in terms of measurabl e student performance. ” Chapter 2 defines terminal
objectives as representing what the student will be doing on the job while enabling
objectives should close the gap between what the student knows now and what he is
to learn . It is noted that an objective is classified as either terminal or enabling

• according to its purpose within the curricul um , and that what represents terminal
perfo rmance for one course may represent enabling performance for a l ater, more
advanced course or skill. Chapter 3 states that learning objectives are important
because they support “the overall system of Consistent Course Design , Practical
Instructor Guidance , and Job—Effective Student Instruction. ”

- 

Module II  introduces the Handbook for Wr iti ng Learn ing Objec ti ves (NAVPERS
93510-2), the guidebook of the Bureau of Naval Personnel for developing learning
objectives. Module II is written in a SCRIPT format (Selt-Confi rming Recitation
In Programmed Teaching) and presents a series of questions about the text. The
format permits a student to pass quickly over known material , but directs him to
sections of the Handbook needed for study. Upon completion of Module II , a rev iew
quiz is given that requires a student to: (a) select the scope of course , topic ,
and lesson objectives; (b) Identify each of the three functional elements of a
learning objective , without error, when presented with a model objective ;
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(c) select examples of knowledge, skill, and attitude categories of learning;
(d) identify two purposes of a Topi c Analysis Worksheet, when presented alternative
answers in a multiple-choi ce format ; and (e) identi fy three steps In learning
objecti ve analys is , when presented wi th alternati ve answers in a mul tiple-choi ce
format.

Module III contains an exercise kit for using the Navy handbook as well as
the handbook Itself. Containing matching sets, constructed-response Items, and
similar learning-by-doi ng exercises, Module III covers the following topics:
(a) concept-matching; (b) evaluating learning objectives ; (c) constructing learn-
ing objectives; and (d) a carefully-structured final test in which the student
wr ites a knowle dge, attitude, and a skill objective. The test is graded upon
completion. The scoring system consists of stars. For each question answered

• “ Yes ,” 2 stars are awarded; for each question answered “No,” no star is awarded.
A rating scale ranges from 6 stars or less to 10 stars. Ten stars represents
“outstanding” whi le 6 stars or less i s “unsatisfactory.” The scoring system could
be upgraded .

DATA SUMMARY :
Media: Programed text
Application: Self-paced instruction
Eva luation: None
Envi ronment: Military (Navy)
Key number: 2.1 Develop Obj ectives
Authori ng aid type: Tool
Number of pages : 172
Number of references: None

J i

B-42

~ 1 MCDONNSLL DOUGLAS ASYRON*UTPCS COMPAPI Y • LAST

... -~ 
.. - - .

~ - - - - - . . . .. . :. .



AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

REFERENCE NUMBER: 2.1.6 DEVELOP OBJ ECTIVES
j CITATIONS:

Rose, B. K., Balas e k, J., Kelleher , J., Lutz, J. L., & Nelken , I. A pro granmed
course for the wri ting of performance objectives. A constructed response
linear program. Bloomi ngton, Ind iana :  Phi Delta Kappa, Commi ss ion on
Educational Planning, 1972. (ERIC Document Reproduction Service No. ED
073 528)

Rose, B. K. , Balasek , J,,, Kelle her, J., Lutz, J. L., & Nelken, I. Writing
performance objecti ves. Instructor ’s manual for teachers and administrators.
To be used with a programed course for writing of performance objectives.
Bloomington, Indiana: Phi Delta Kappa, Comm i ss ion on Educa tional Plann ing
1972. (ERIC Document Reproduction Service No. ED 073 529)

ABSTRACT :
Designed to hel p teachers learn how to write performance objectives, this well-

written programed text covers: (a) identifying goal statements; (b) identifying
basic parts of a performance objective ; (c) writing performance obj ectives;
(d) writing cognitive objectives at the level s of knowl edge, comprehens ion , appl i-

cation , analysis , synthesis, and evaluation; (e) recognizing psychomotor objectives
at the level s of imi tation , manipulation , precision , articulation , and naturaliza-
tion (that is , achieving automa tic and spon taneous responses ); (f) reco gn iz i ng and
writing performance objectives in the affective domain; and (g) recognizing and
writing performance objectives at the program level and the instructionu l evel .

Each part of the text begins with objectives for the part and continues with
logically-arranged frames containing frequent embedded questions and feed back.
Part II teaches how to classify performance objectives into the cognitive , psycho-

motor, and affe cti ve doma ins , and how to specify which level in a domain the
objective is intended to measure. Part III teaches how to write program l evel
objectives relating to institutional goals and reflecting desired exit l evel s of
student performance. Part III teaches how to write instructional l evel objectives
for spec ific courses , disciplines , or units of wor k by grade level or curr icul um
area.
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A series of assignments intended to review the previous information concludes

I the book. Topics covered include recognizing complete and incomplete performance
I objectives, completing performance objectives in two of six suggested curriculum

areas, and identifying simple and complex performance objectives.

- 
The instruc tor ’s man ual accompanying the programed text is designed to enable

school districts to utilize effective management procedures for inservice training
of teachers in writing performance objectives. The first four sections of the
instruc tor ’s manual provide management guidelines and instructional aids for
defining and reviewing the use of programed materials. Management guidelines
for develqping programed materials are given in Section 5. The presentation
includes a description of sequential learning paths as an organizational technique
for Instructional system design.

DATA SUMMARY:

Media: Programed text (Course), Print (Handbook)
Appl ication: Self-paced instruction (Course and Handbook)

- Evaluation: None (Course and Handbook)
Key number: 2.1 Develop Objectives (Course and Handbook)

• : Authoring aid type: Tool (Course and Handbook)
Number of pages: 49 (Course), 38 (Handbook )
Number of references: 17 (Course), None (Handbook) 

-
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REFERENCE NUMBER: 2.2 .1 DEVELOP TESTS

j CITATION :

Brown , L., Brooks , G., Coc ks , P. J., and Kersch , M. E. Evaluation for individualized
instruction. An operational guide for teacher workshops. Downers Grove, Ill .:

- Ins titute for Educa tiona l Research , 1972. (ERIC Document Reproduction Service
No. ED 066 492 )

ABSTRACT:

Presented in this operational guide for teacher workshops are 11 instructional
sessions concerned with : (a) educational objectives; (b) gl obal objectives;
(c) behavioral objectives; (d) hierarchy of learning objectives; (e) purposes of
achievement testing; (f) techniques of measurement; (g) multi ple-choice items;

(h) basic statistical measures; (i) test analysis interpretation of computer
output ; (j) validity and reliability , and (k) the liaison role of the workshop
participant. The discussion relating to testing is given below.

- Multiple-choice test items consist of two parts, a stem or lead and alterna ti ves.
- 

Faults can be written unintentionally into either part. A list of 10 common faults
of multiple -choice test construction is followed by a fault exercise sheet. The
faults are: (a) behavior elicited by test items does not match the behavior stated
by the applicabl e objective; (b) the item stem does not present a single , definite ,
Important problem; (c) the item alternatives do not include a single, correct, best
answe r or com pl etion; (d ) an incomplete item stem does not inclu de as muc h of the
problem as possibl e, w hi ch may lead to several poss ib le correc t al terna ti ves ;
(e) the Item alternatives are not stated as briefly as possible ; (f) the item is
jjg~ stated in positive terms and , when a negativ~ is used , it is seldom underlined

- or capital ized; (g) the Item alternatives are not grammatically consistent with the

- 
stem; (h) al terna ti ves are not app rox imatel y s imi lar in grama tical cons truc tion ,
degree of prec i s ion , or length; (i) alternatives are implausibl e and , therefore ,
do not tempt students with Incomplete or superficial knowl edge of the subject;

f t and (j) al ternatives con ta in a “trick” word in an otherwise correct response just

~ 
for the purpose of catching the reader offguard .

I l l
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- 

In the test analysis instructional session , brief discussions of item dif-
ficulty , item discriminating power, and correct scores are presented. A series
of computer printouts of various test analyses follow the discussion , and then a

I list of 52 study questions in four categories is given : (a) format and general
data; (b) test items; (c) students as indiv duals and as groups; and (d) uses of

- data for decision-making.

Creation of a test-item data bank was one purpose of the workshops. It is
unknown at this time whether a data oank was in fact created.

1
DATA SUMMARY :

Media: Computer-based

I Appl ication: Conventional and individualized instruction
- 

- Evaluation: None
Environment: Civilian
Key number: 2.2 Develop Tests

- Authoring aid type: Tool
Number of pages: 90
Number of references : 9

I — i

Fl -

1 11
- Ii

Ii - 
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REFERENCE NUMBER: 2 .2.2 DEVELOP TESTS

CITATION :

CSE- RBS test evaluations: Tests of higher-order cognitive, affective, and
Interpersonal skills. Los Angeles : University of California , Gradua te
School of Education, Center for the Study of Evaluation , 1972.

ABSTRACT:
The Center for the Study of Evaluation (CSE) and Researc h for Better Schools

(RBS), Inc. conducted a study to: (a) determine the number and quality of testing
instruments available for measuring higher-order cognitive, affective, and inter-
personal skills; and (b) to reveal areas where such instruments were not available.
Approximately 2600 tests and scales were collected and evaluated . Of 429 categories
in the three areas , 183 (43%) had no available test, and 179 (42%) contained 10
or fewer tests. The quality of the instruments was rated predominately poor to
fair.

SI
. An evaluation Instrument was developed which rated all ins trume nts accor ding

to seven cri teria: (1) Val idity ; (2) Examine appropriateness, i.e., its suitability
for an exam iner or exam inee in terms of comprehens ion level , phys ical forma t and
res ponse mode ; (3) Norme d excel lence concern ing rel iabi l ity, replicability , and
refinement of test results ; (4) Teaching feedback ; (5) Usability ; (6) Retest
potential , meaning the number of alternate testing forms available; and (7) ~thical
propriety, which considered questionable administrati ve procedures or test content,
and treatments which were inappropriate, insulting, or offensive to the examinee.
As the underl ined letters ind icate, the evaluation instrument was called VENTURE .

The section for tests of higher-order cognitive skills incl uded measures of
disposition, cogniti ve styles, strateg ies , and skills. A two-dimensional class-
ification scheme was developed for the evaluation of cognitive tests. Rows were
labeled with category descriptors such as “classifying” and “inventing - i deating.”
Columns were headed by content identifiers such as “verbal-semantic,” and
“symbolic.” Cells indicated the code assigned to the interaction between the two
dimensions, and inc l uded the number of tests collected and analyzed in each category.
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The section for tests of affective skills generally incl uded measures of
traits or dispositi ons that hold constant for an individual In different situations.
As in the previous section, a two—dImensional matrix for test evaluation was
developed. Rows were identified by six affective skills categories which in some

cases were subcategorized. Six major affective skills were listed: (1) personal
temperament; (2) social temperament ; (3) attitudes, op inions , bel iefs; (4) needs;

(5) interests; and (6) values. Columns were labeled wi th classification
descri ptors such as “Re ports About Self : Des cription ” and “Behavioral Measures:
Actual Measures.” Cells con tained ass igned co des and the number of tests collec ted
and evaluated for each category or subcategory.

In the third section, tests of interpersonal skills focusing on specific,
concre te, social situations and measuring the behaviors exhibi ted by an indi vidual
in those situations were evaluated. This aspect generally distinguishes tests of
interpersonal s ki lls from tes ts of affective s ki lls. For exam ple , a test wh ich
measured aspects of a student’s rela tionsh ip w ith hi s actual teachers was ass igned
to the interpersonal skills section; but a test which measured the valence of a
student’s attitude toward teachers in  general was listed in  the section on affec-
tive skills. A three-dimensional morphological model evaluated test type by role
by situation. Test types were: (a) reports about self; (b) reports about others;
and (c) behavioral measures. Roles Included relations wi th: (1) peers;
(2) authoritIes ; (3) subordinates ; and (4) people- in-general. Situations for the
first roles included: (a) at school ; (b) at home; (c) other; and (d) general.
For the last role, the situatior~ “at work” replaced “other” and “ general. ” Cells
contained assigned codes for each test category and the number of tests collected
and evaluated in that category.

Two indexes incl uded In the volume -provide: (a) the tests and scales arranged
in alphabeti cal order wi th section/cateogry number; and (b) publ i cation, distri-
bution , and reference sources for the tests and scales.

3 DATA SUMMARY:
Media: Print

) - Appl ication: Conventional and indivi dualized instruction
Evalua t ion:  None

I
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1 Environment: Civilian

I— Key number: 2.2 Develop Tests
I Authoring and type: Tool

- Number of pages: 322
Number of references : None

I I

Ii
I I

1~
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REFERENCE NUMBER : 2.2 .3 DEVELOP TESTS

CITATION :

Gronlun d , N. Preparing criterion-referenced tests for classroom instruction .
New York : Macmillan , 1973.

ABSTRACT: 
-

Gronlund presents a practical guide to preparing and using criterion-referenced
tests (CRT) in classroom instruction. Chapter 1 discusses the nature of six
requirements for effective CR1. The six requirements are: (a) a clearly defined
and specified domain of learning tasks; (b) clearly specified standards of per-
formance; (c) clearly defined behavioral objectives; (d) adequate sampling of
student performance within each area of performance; (e) test items that reflect
the behavior specified in the instructional objectives; and (f) criterion scores
measuring performance to an objective standard.

Chapters 2 and 3 discuss use of CR1 at the mastery level (i.e., achievement of
minimum standards) and at the developmental level (i.e., achievement beyond minimum
standards , such as thinking and understanding skills).

Chapter 4 describes the procedures for planning a test as: (a) delimit the
unit of instruction to be measured ; (b) state the objectives in specific terms:
(c) make a content outl ine ; (d) prepare a tabl e of specifications; (e) set pass-
fail standards ; (f) select the type of test item to be used ; (g) write the test
items ; (h) organize the item pool into a test; and (I) create a test-results
report form for student use.

Chapter 5 tells how to write short-answer , multiple -choice , true-false, and
matching test items. It al so includes several rules for writing test items . They
are: (1) ensure that the item elicits the specific behavior called for in the
obj ective ; (2) make the task to be performed clear and definite; (3) delete non-
functional material from the item; (4) reject irrelevant factors that prevent the

I I student from correct responses ; (5) delete irrelevant clues that might lead to
unintended correct or incorrect responses; (6) write the test item at the proper
level of difficulty; (7) insure that the correct answer Is agreed upon by subject-
matter experts; (8) write the item in positive form whenever possible; and (9) write
enough test items so that a validated test item pool may be selected .
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v ’ f
Chapter 6 discusses the use and appraisal of criterion-referenced tests.

Three examples of tables of specifications for 40-, 60-, and 100-item tests
are given whi ch allow a clear breakout between the number of test items per subject

I content area and specific performance type. Appendi x A cor~tains a check list for

- evaluating CRTs which may be used after test item construction to ensure that the
test plan , test items, and test format will adequately measure behavioral outcomes.

I DATA SUMMA RY:
Media: Print
Appl ication: - 

Conventional and individualized instruction
Evalua tion: None
Env i ronment: Ci v ilian

I - Key number: 2.2 Develop Tests
- Authori ng aid type: Tool

- 
~~~

- Number of pages: 55
Number of references: 12

1!
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I REFERENCE NUMBER: 2.2.4 DEVELOP TESTS

CITAT ION :
I 

Stevens, J. C., and O’Nei l, H. F., Jr. Some guidelines for development and review

1 
- of multiple-choice questions. Austin: University of Texas Press, 1976.

ABSTRACT:
This report from Stevens and O’Neil is divided into two sections. The first

- 
section is a discussion of the advantages of multiple—choice questions, the

[ different forms of multiple— choice questions, and methods for varying item •

difficulty. The second section lists , with examples , eight guidelines ’ for writing

) and reviewing multiple—choice questions. The guidelines are as follows. First,
the multiple—choice item should be meaningful by itself and should present a

I definite problem. Second, the item stem should include as much of the problem
as possible and should be free from irrelevant material . Third , negatively-stated
item stems should be avoi ded whenever possible. Fourth, all alterna tives shoul d
be gramatically consistent wi th the stem of the item. Fifth, a multiple-choice

- item should contain only one correct or clearly best answer. Sixth , all al terna-

I. ti ves s houl d be p laus ible; ensure thi s by draw ing al terna tives from the same domain
of information, by excluding uncorrelated facts, and by consideri ng the previous
learning experience of the student. Seventh, avoid verbal association between the
stem and the correct answer; an example of verbal association between a word in
the stem (locality) and a word in the alternative (local) is given by the follow-

} ing ques tion:
“Which of the following agencies should you contact to
find out about a tornado warning in you locality”?

r a. State farm bureau 
--

b. Local radio station
c. U.S. Post Offi ceI. d. U.S. Weather Bureau.

Eighth, the relati ve length of the alternatives should not provide a clue to the
answer.

F
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Three add iti onal guidel ines are gi ven w ithout exam ples : (a) seldom use
spec ial al terna tives suc h as “none of the above ” or “all of the above” ; (b) pl ace
the correct answer in each alternative position approximately an equal number of
times , but in ran dom or der ; and (c) have a compe tent collea gue independently review

I the test items.

I In addit ion , twelve undesirable multiple -choice item constructions with examples
and four desirable constructions with examples are given .

I DATA SUMMARY :
Media: Print

- Applicati on: Conventional and indi vi dualized instructi on
Evalua tion : None
Environment: Military (Air Force)
Key number: 2.2 Develop Tests

I Authoring aid type: Tool
Number of pages : 22
Number of references : 7

I

I —
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REFERENCE NUMBER: 2.2.5

CITATION :

Stevens, J. C., and O Nell, H. F., Jr. Suggestions for development of test items.
Austin: University of Texas Press, 1976.

ABSTRACT :
An operational definition for test Item development has two components. First,

test item development is a set of operations by which a syntactic structure is
assigned to an instructional sentence. Second, test item development is a set of
operations performed on that syntax whi ch transforms the relevant segments of the
instructional sentence into test items. Stevens and O’Neil argue that the opera-
tional definition of test item development is useful for deriving test items from
actual instructional sentences through a technique called item transformation. The
technique ass igns a syntactic structure to an instructional sentence in terms of
subject, verb, object, and prepositional phases and transforms the sentence compo-
nents into questions. The technique is Illustrated with five different types of
questions. The first two techniques are suitabl e for rote memory testing situations;
the last three are intended for comprehension and higher level testing.

First, verbatim Instruction can be made into yes/no, true/false, short answer,
and multiple-choice questions. Yes/no questions can be derived by simply taking[ a sentence directly from the Instructional material, deleting the period, and
adding a question mark. True/false questions can be made by simply taking a
sentence from the instructional material and adding the appropriate directions at
the beginni ng of the test; since most true/false tests have a large porportion
of true statements, three ways are suggested for deriving false items. Short-
answer questions can be created by Identifying the desi red sentence component
(a subject phrase, for example) and deleting it for the question. Multiple-choi ce
questions can be derived by a similar procedure. Base sentences are transformed
into stems by Identifying the segment to be deleted and then deleting it.

:~ (
~ 

Al ternatives are generated by Identifying the structure of the correct response
and taking words, phrases, or sentences with simi lar structure from the instruc-
tional materials and using them as distractors.
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I Second, transformed verbatim instruction can be made Into questions by using
the wh-transformation. To accomplish the wh-transfonnatlon, a test writer must:

I (a) study the structure of the sentence ; (b) select the segment to be tested ;
Cc) delete the segment; (d) replace the deleted phrase with a wh-word and

I Ce) shift the wh-word to the front of the sentence. There are four groups of
wh-words. First , who and what are used to replace human and nonhuman nouns ,
respectively. Second, which is used to replace noun modifiers. Third , how, when,I where, and ~~ are used to replace the various adverbial categories. Fourth, a
form of what do is used when the verb is deleted. Al ternatives are generated by

I the process noted above.

Third, paraphrase questions can be developed by paraphrasing the base sentence,
deleting a segment from the paraphrase, or transforming the paraphrase into a

I wh-questjon. A statement is defined as a paraphrase of another if (a) they have
no substantive word in common, i.e. nouns, verbs, and modifiers, and (b) they
are equivalent In meaning . The authors note that not all sentences can beI paraphrased, especially those using proper nouns and words of a highly specific
or technical nature.

Fourth, questions can be formed by substituting particular terms for super-

I ordinate terms. A term is superordinate if at least some of the members of the
class can be named without repeating the superordinate term. For example, the
word “tool” is a superordinate term because each member of the class has a particu-
lar name, i.e. pliers , haniners, wrenches , etc. To derive a question formed by
substituting particular terms for superordinate terms, (a) replace every super-I ordinate term In the base sentence wi th a particular item, (b) s ubstitute
synonyms for every remaining substantive word, (c) delete a segment, or (d) form
a wh-questlon.

Ii
1

. 1 1
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I Fifth, questions can be formed by applying the opposite process, that is,
by substi tuting superordinate terms for specific terms. The meaning of the[ sentence is enlarged but not changed completely by the procedure. For example,
the sl4 erordlnate term “supplies” was substituted for the particular term “pencils ”
in the following sentences:

base sentence: “The phrase Base Service Store Item tells you that pencils

F are not subject to normal issue procedures .”
transformed sentence: “The phrase Base Service Store Item tel ls you that

certai n supplies are not subject to normal issue
procedures.”

[ To create questions by substituting superordinate terms for particular terms,
(a) replace partic ular terms wi th superordinate terms, (b) replace all substantive

r words with synonyms, or paraphrase where appropriate, (c) delete a segment, or
I (d) form a wh-question.

I Al though some of these transformations may appear quite complex, numerous
exampl es are clearly presented which show how each transformation “works ” on[ actual instructional materials.

I DATA SUMMARY:
Media: Print
Application : Conventional and Individual ized instruction
Eval uation : None
Environment: Military (Air Force)
Key number: 2.2 Develop Tests
Authoring aid type: Tool
Number of pages: 23
Number of references: 7
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REFERENCED NUMBER: 2.2.6 DEVELOP TESTS

CITATION:

Swezey, R. W , , and Peristein, R. B. Developing criterion-referenced tests
(Report No. 287-AR18(2)-IR-0974-RWS). Arlington, Va.: U.S. Army Research

r Institute for the Behav ioral and Soc ial Sciences , Unit Training and Educational
Technology Systems Area, Performance Measurements and Standards Wor k Unit ,
March 1974. (NTIS Document Reproducti on Service No. AD AO14 987)

ABSTRACT :
Though the difference between normative-referenced tests and criteri on-

referenced tests (CR1) may not always be obvious, Swezey and Pearistein argue that
a test is criterion-referenced if: (a) the test items are based upon training
objectives developed from performance objectives external to training; (b) the

V test itself is primarily used to measure mastery; and (c) the test score is
based upon absolute standards such as job competence rather than relative standards
such as class standings. Based on those three criteria , the authors present a

how-to guide for development and administration of CR1. The guide contains review

V 
questions and answers for each chapter as wel l as large fold-out flow charts which
identify the CR1 developmental step to which a chapter refers. The CR1 developmental
process is divided into four steps.

II

The first step is to develop adequate objectives. Three levels of objectives
are defined. Level 1 objectives are prepared according to doctrine and/or
actual, meaningful units of work which occur in an operational environment.
Level 2 objectives are modified Level 1 objectives wh ich match tra ining resources
and safety requirements and indicate what a student must be able to do at the
end of training. Level 3 objectives -- coninonly called Enabling Objectives or
Learning Elements -- indicate what a student must know and do as prerequisites
to attaining Level 2 objectives.

The second step is to develop a test plan by examining practical constraints,
deciding the type, nunter, and fidelity (realism) of the test i tems, planning
item sampling or sampling among conditions , and documenting the entire test
plan. Practical examples and a test plan worksheet are given.
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The third and fourth steps are to build an item pool and select the final test
Items for instruction. For the item pool, the authors recoimnend that twi ce as many

[ items be developed as are specified in the test plan so the pool can be evaluated,
appropriate items selected, and alternate test forms developed.

For selecting final test items, specific guidelines for determining the
V correct tryout sample size (versus total student flow), conducting the tryout,{ analyzing tryout results , and reducing the item pool are given. The PHI coefficient

was chosen as an item analysis technique, and practical examples thoroughly
Ill ustrate its use. Two worksheets are given, one for recording feedback from
tryouts and another for suninarizing the results of item pool reviews in terms of
organizational flow.

The final sections of the manual , Administering and Scoring CRTs and Assessing
Reliability and Validity, are essentially dependent ipon specific testing environ-
ments and available statistical resources and, therefore, may not be readily
transferable as authoring tools or procedures.

Five appendices are Includeth (a) Checklist for Constructing CRTs; (b) Checklist
for Evaluating CRIs; (c) Glossary; (d) Square Root Tables ; and (e) Review Questions
and Answers.

I~ TA SUMMARY:

Media: Print
Appl i cation: Conventional and individualized instruction
Evaluation: None
Envi ronment: Military (Army)

( I Key minter: 2.2 Develop Tests
Authoring aid type: Toolr Number of pages: 210 

V

Number of references: None
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REFERENCE NUMBER 2.3.1 DESCRIBE ENTRY BEHAVIOR

I CITATION:
Bierbaum, G. A., and Planisek, R. J. An index and procedure for readmittin~ the

the academically dismi ssed student. Kent. Ohio: Kent State Un iversity ,
1969. (ERIC Document Reproduction Service No. ED 063 555)

ABSTRACT:
An index and procedure were developed to establish the probable academic success

of students seeking readmission after academic dismissal . Covering the period 1959
to 1969, data were obtained on 1460 students from four college deans. The data
were analyzed, and an index and procedure based on the minimum grade point average
(GPA) needed to graduate were created .

The data indicated the range of dismissals for students returning for one term
as follows : (a) for fres hmen , the range of dismissals was 79% to 94%; (b) for
sophomores , 62% to 79%; (c) for juniors , 44% to 56%; and (d) for seniors, 9% to

V 40%. The farther along a student was at the time of his academic dismissal , the
better were his chances for graduating after readmission. Readmission data m di-
cated : (a) 10% to 20% finally graduated ; (b) 35% to 50% were dismissed again; and
(c) 15% to 30% did not return after readmission .

A chart was constructed wi th credit hours ranging from 1 to 200 along one
dimension, and the GPA ranging from 0 to 2.00 in .05 increments along the other
dimension. Two indices were then retrieved from the cells of the chart. The first
index computed the minimum required GPA needed each term after readmission for
graduation . The GPA multipli ed by the credit hours needed to graduate (the total
was called ‘earned quality points’) minus the earned quality points at the time of
dismissal provided an indication of the quality point deficit to be overcome for

( 1  graduation. The second index calculated the difference between the cumulative GPA
at dismissal and the minimum required GPA needed to graduate. Thus , the minimum
GPA to be maintained each semester after readmission was obtained .

Given the two indexes and the four samples of readmitted students, another
chart was plotted to establish a criticality index. Successful readmissions were

Ii plotted as stars, and unsuccessful readmissions were pl otted as bl ack dots. A line
drawn to optimize the discrimination between the stars and the dots Indicated that,
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L for the Arts and Science College , a minimum GPA performance of 2.20 was required
for readmission.

It is noted that more rigorous statistical approaches could be considered in
relation to their effectiveness when compared to the ease of using this empirically-
derived index . Samples plotted over time may suggest trends such as effects
attributed to changing academic deans.

DATA SUMMARY:
Media: None
Application : Conventional and individualized instruction
Evaluation: None
Environment: Civilian
Key Number: Describe Entry Behavior
Authoring aid type: Procedure
Number of pages: 17
Number of references: None
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I REFERENCE NUMBER: 2.3 .2 DESCRIBE ENTRY BEHAVIOR

CITATION :
I Ecternacht, G. J., Reilly, R. R., and McCaffrey, P. J. Development and validitj

of a vocational and occupational interest invento~~ (Report No. AFHRL-TR- 73- 38).
is Lackland Air Force Base Texas: Air Force Human Resources Laboratory, Personnel

Research Division , December 1973.

Ii
ABSTRACT:

An interest inventory designed to measure the vocational interests of enlisted
men entering the Air Force was developed. The inventory, called VOICE for Voca
tional and Occupational Interest Choice Examination, was based upon 3,072 surveys

I returned by servicemen with at least six months on-the—job experience in eight
Air Force career fields and an additional 300 recruits in basic training. The
purpose of the effort was to develop and valida te a prototype interest inventory
to be used in the Guaranteed Enlistment Program.

Four hundred occupational interest items, each representing an activity ,

I 
were written after completing a survey of the Educational Testing Service’s
test collection , a review of relevant occupational interest inventory, and an

- examination of Air Force Manual 39-1 (which contains descriptions of all Air
Force jobs) and the Dictionary of Occupational Titles. The items were grouped

• into four sections: (1) occupatIons (90 Items); (2) work tasks (210 items);
1 (3) leisure activities (70 items); and (4) desired learning experiences (30

S items). These sections composed the interest inventory.

Four job satisfaction scales were also developed. They were: (1) Job,

I 
which measured “intrinsic satisfaction wi th the actual work activity;” (2) Peer,
which measured satisfaction with one’s co-workers; (3) Supervision , which
measured satisfication wi th one’s supervisor; and (4) Air Force, which measured

V 

• 
satisfaction with Air Force working conditions.

Starting with scales developed on half-samples, an elaborate cross-validation
technique described in Section IV was used. Briefly suninarized, a comparison was
made of the number of “hits” (i.e., correctly predicting that an Individual was
a member of a career field ) achieved when using the instrument versus the number
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of hits achieved wi thout It. It was concluded that the instrument was useful
in measuring vocational interests . However , test-retes t reliability was unsatis-
factory, and the authors remark, “The actual correl ations for eac h scale have not
been presented since such a presentation might result in an inaccurate condemnation
of scale reliabil ities. Estimation of scale reliabilities should be performed in
the future under rigid conditions so that the estimates may be reported.”

An appendix provides a listing of items in the interest Inventory.

DATA SUMMARY :
Media: Print

Appl ication: Conventional and individual ized instruction
Evaluation: Method: Cross-validation and test-retest correlation.

Sample size: 1,537 airmen for Sample 1, 1535 ai rmen
for Sample 2.

Environment: Military (Ai r Force)
Key number: 2.3 Describe Entry Behavior
Authoring aid type: Procedure
Number of pages: 83
Number of references: 17

ii
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I REFERENCE NUt~ ER: 2.3.3 DESCRIBE ENTRY BEHAVIOR

CITAT ION:
I Mockovak , W. P. Literacy skills and requirements in Air Force career ladders

(Report No. AFHRL-TR-74-90). Lowry Air Force Base, Colorado: Air ForceI Human Resources Laboratory, Technical Training Division , December 1974.

ABSTRACT:

Fifty-six Air Force career ladders representing 35 career fields were examined
In order to determine: (a) the reading requirement level (RRL) of each career

V ladder; (b) the reading ability level of personnel in each career field; and
(c) whether a “l iteracy gap” existed between the two measures. Subject matter

• I. specialists in each career field performed a readability analysi s of random
samples of training materials, technical orders, and Career Development Course

~ I (CDC) materials. Al so, scores on Ai rman Qual ifi cation Examinations (AQEs) were
converted to estimated reading grade levels by a validated conversion procedure.

It was concluded that: (a) reading skills and requirements varied widely
among career ladders; (b) in many career fields, materials were not written to

V the reading ability level of the user; and (c) as reading ability level of per-
• sonnel dropped in different career ladders, there was no matching drop in reading

demands imposed on trainees and job incumbents.

Reading requirement levels (RRL) vari ed from a low of 10.6 in the Cook career
ladder to a high of 14.0 In the Telephone Switching Equipment Repairman ladder.
Two tables give RRL for the 56 career ladders and for the 35 career fields .
Due to constra ints, it was not possible to determine what effect job experience

H 
had on reducing a job’s reading demand or to estimate the relati ve importance of
reading In career ladders.

Readi ng grade level varied from an av*age of 9.1 in the Ai rcraft Pneudraulic

• Repairman specialty to 14.6 in the P~’ogranining Specialist ladder. The average
I reading grade level across the Air Force career ladders was 10.8.

Four decision rules for determining “literacy gaps” are given. They range
from 50-50 (50% of the personnel can read and understand 50% of the reading
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material they encounter) to 75-85 (85% of the personnel can read and understand
fr 75% of the material encountered). The decision rules are applied to ten career

fields, and it is was concluded.that reading Improvement programs should be appl ied
to career fields with minor “l iteracy gaps” whi le, for other career fields,
rewritten materials should be considered. The author notes that the problem of
“l iteracy gaps” is too complex and has too many impl ications for training to be

- discussed in detail in this report.

An appendix gives the estimate average reading grade level of USAF personnel

J by career ladder.

I DATA SUMMARY:
• Media: None

Appl ication: Conventional and individualized instruction
1 Evaluat ion: None

Envi ronment: Military (Air Force)
I Key number: 2.3 Describe Entry Behavior

Authoring aid type: Procedure
Number of pages: 32
Number of references: 15

Ii
F

~S

I ,  r

Ii
B-64

*ICDOPiP4~~LL DOU LA~~ A 7~~ONAUYICS CO~JPAP4V — A•T



I AUTHORING AID MDC ET’570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

REFERENCE NUMBER: 2.3.4 DESCRIBE ENTRY BEHAVIOR

CITATION :

I Vitola , B. M., Mu llins , C. J., and Brokaw, L. D. Q~~lity of the all-volunteer
A ir Force - 1973 (Report No. AFHRL-TR-74-35). Lackland Air Force Base, Texas :
A i r Force Human Resources Laboratory, Personnel Researc h Di v i s ion, April 1974.
JSAS Catalog of Selected Documents in Psychology, 1974, 4, 153. (Ms. No. 820)

I ABSTRACT :
V Characteri stics of aptitude , race , age, education , and geographic area of en-

listment of all-volunteer force enlistees were studied . The following conclusions
were reached ; (a) average aptitudes of 1973 enlistees in the mechanical and elec-
tronics areas showed an increase over 1971 and 1972 enlistees ; (b) average aptitudes
of 1973 enlistees in the general and administrative areas showed a decrease when com-
pared to 1971 and 1972 enlistees ; (c) an appreci able loss of enlistees occurred
who had completed post-high school education , which was accompanied by an annual

downward shift of percentages of first-term airmen scoring in the higher centile

levels of the Airman Qualificat ion Examination (AQE); (d) compared to other areas,

( the 1973 aptitude level patterns of South-Southwest enlistees were not consistently

L low , as they were in 1970 through 1972 ; (e) 1973 aptitude levels of black enlistees

- were higher than 1970 through 1972 aptitude levels , across both geographic areas

) of enlistment and total sample; (f) a need may exist to offer incentives to
high—aptitude people in the general and electronics areas ; and (g) Air Force

J operational capability does not seem to be significantly affected by the zero-

draft environment. The conclus ions are based on data from 324,935 male , nonprior-
• service basic trainees. The data source was the Air Training Caninand (ATC) per-

-
~~~ sonnel processing fi les on nonprior-service accessions.

Three additional points are made. First, the removal of the draft as a
motivator for enlistment resulted in a decreased number of accessions completing

education beyond the high school level. In 1970, 18 percent of the total

- 
accessions had 13 or more years of education; by 1973, the number dropped to

7 percent. Second, the discharge rate for first-term airmen after four years ~
was 79 percent. Thi rd, the average difference on mean scores for AQE apti tude

composites between blacks and nonbiacks decreased.
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DATA SUMMARY:
Medi a: NoneI Application: Conventional and individualized instruction
Evaluation: None

I Environment: Military (Air Force)
Key number: 2.3 Describe Entry Behavior

1 Authoring and type: Procedure
Number of pages: 14
Number of references: 7
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~, 
I REFERENCE NUMBER: 2.4.1 DETERMINE SEQUENCIAL STRUCTURE

CITATIONS:

I Dansereau, D. R., Evans, S. H., Wright, A. D. , Long, G. and Atckinson , T. Factors

I 
related to developing instructional information sequences: Phase I
(Report No. AFHRL-TR-73-5j(I)). Lowry Air Force Base, Colorado: Air Force
Human Resources Laboratory, Techn ical Tra ining Divi s ion, March 1974.

I Dansereau, D. R. , Eva,~s, S. H., Atckinson , 1. A., and Long, G. 1. Factors relati~~
to the development of optimal instructional sequences (Report No. AFHRL-TR-

j 73—51(11)). Lowry Air Force Base, Colorado: A ir Force Human Resources
Laboratory, Technical Tra ining Div i s ion, June 1974.

ABSTRACT:
In Phase I of the study, an extensive review and synthesis of the literature

relating to the impact Of selected variables upon the design and development of
effective instructional sequences were conducted . A major conclusion drawn was
that the findings of previous studies were consistently Inconsi stent. Some
studies found greater performance with application of particular sequences while
others did not. A portion of the inconsistency was attributed to methodological

V faults. For example, a number of studies reported that branching sequences
(versus fixed sequences) resulted in better termi nal performance and/or less time
to complete instruction. Although branching was the variable bei ng manipul5ated
intentionally, it generally led to fewer items being presented in comparison to
the fixed sequence. Thus, it was possible that the evident improvement was due
in fact to a reduced number of instructional items rather than branching ~~~

I Further, a f ixed sequence with the right Items dropped may produce the same results
as the branching technique.

Three other factors causing inconsistent findings were: (a) lack of systematic
procedures for describing information structures and for developing instructional
sequences; (b) lack of sensitive dependent measures for assessing sequence effects;
and (c) lack of attention to individual differences in information processing
styles and capacity.

I
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In addition to the literature review and analysis , three pi lot studies were
conducted in preparation for the main experiment reported in Phase II. The pilot
studies: (1) identified an appropriate presentation rate for the main experiment
(45 seconds per page); (2) selected Air Force materials of differing difficulty
for the main experiment; and (3) chose two instructional sequences plus the
original Air Force sequences for the main experiment.

The main experiment, reported In Phase II, was des igned to: (a) assess the
uti l ity of mul tidi mens ional scal ing ( called INSCAL ) as a procedure for descr ibi ng
the information structure of Air Force instructional material and to investigate
I NSCAL ’s potential for generating effective instructional sequences; (b) determine
if information sequence requirements interacted with a measure of intellectual
ability , namely, the Delta Reading Vocabulary Test; (c) determine the effect of
two alternative presentations (verbal and pictorial/graphic) on test performance;

(d) assess the interaction of instructional material di fficulty with other indepen-
dent variables ; and (e) determine the usefulness of two new performance measures,
a concept-close procedure and a similarity-judgement methodology.

Based on data from 180 students, the conclusions were: (a) INSCAL was useful

• for defining information complexity of technical material , developing instructional
sequences withi n techn ical material , and providing an index of expert inter-rater
consensus ; (b) alternati ve instructional sequences affected student performance;
(c) smal l performance differences resulted when pictorial technical information
sequences were compared to verbal print sequences; (d) increased technical
difficulty of instructional materials decreased student performance; (e) reading
aptitudes were significantly related to performance in both pictorial and verbal
print presentation modes; and (f) instructional sequences did not interact with
student apti tudes.

V Ii
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• I DATA SUMMARY:

Media: Progranined text and visual

I Appl ication: Individualized instruction
Evaluation: None
Environment: Military (Air Force)

- Key number: 2.4 Determine Sequence and Structure
Authoring and type: Procedure

I Number of pages: 91 + (Phase I), 37 (Phase II)
Number of references: 110 (Phase 1), 1 (Phase II)
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REFERENCE NUMBER: 2.4.2 DETERMINE SEQUENCE AND STRUCTURE

CITATION :

In tens ifi cation of the learn ing process: D iagnos tic instruments -- Learner state
check l ist evaluation response form. Doylestown, Pa.: Bucks County Public
school s, February 1970. (ERIC Document Reproduction Service No. ED 063 345)

ABSTRACT :
In tended for elementary publ ic schools but also useful for more advanced grades,

check lists for determining students ’ positions along a curriculum scale are pre—
sented. A behavioral objectives evaluation response form is included . The check-
lists and response form are designed to clarify such questions as: (a) should
behavioral objectives, and , hence , instruc tional mater ials , be grouped by grade or
across grade level by subject matter; and (b) should behavioral objectives be
grouped by curriculum area? Clarification results from the clear listing and
specification of learner states for various curriculum areas , and from the response
form which describes the extent to which a concept or skill being taught is learned
and provides a means for recording successive trials or responses until mastery is

V achieved (maximum number of trials in this particular application was 4).

• ) To determine how well a student achieves behavioral objectives, the response
form uses four numbered codes. The first code is 0 (zero) and indicates that the

1 , student is utterly unable to perform the behavioral objective performance require-
V fl 

ments. Reevaluation of the diagnostic input as related to the individual ’s
prescription Is needed. The second code is 1 and indicates some measurable ability
to perform in the manner prescribed but only after additional prompting. Reevalua-
tion is still necessary. The third code is 2, mean ing that the learner ’s opera-
tional level indicates partial mastery, but requires strengthening In the specific
context of the prescribed objective(s). Reevaluation is still necessary. The

F fourth code is 3, indicating that the learner’s operational level approaches the
optimum level . He is able to achieve the performance level required by the
objective. In fact, such outstanding performance may be achieved that reevaluation
is needed in order to restructure future objectives.
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Al though the above procedure is a simple approach, it may provide a good

I manual backup for assessing student performance and determining learning sequences
in computer-based learning systems.

DATA SUMMARY:

Media: Print
Application: Conventional and individualized instruction
Evalua tion: None
Environment: Civilian
Key number: 2.4 Determine Sequence and Structure
Authoring aid type: Tool
Number of pages: 71

1 Number of references : None
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.4 1 REFERENC E NUMBER: 3.1 SPECIFY LEARNING EVENTS/ACTIVITIES

No tools or procedures were identified for thi s activity.

~ I
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3 3.2 Specify Instructional Management Plan and Del ivery System

I. This ISD activity consists of three principal steps. First , appropriate media
for use in the Instructional system are selected. A systematic approach to media

j selection requires consideration of the nature of the objectives and of the learning
category for each group of objectives, the use of learning guidelines and the

) learning activities required by those guidelines. Since instructic~ial requirements
vary for different learning objectives, equipment and faculty constraints, cost of
procurement and repl acement, development costs, and study characteristics must be
cons idered . Second , a course mana gement plan i s develo ped . It indi cates exac tly
how instruction is to be conducted , how students are to be managed and tested, what
instructors and support personnel are to do , and how all system elements interrelate.
Third , a system management pl an based on these decisions is prepared which , in
addition to being a clear explication of system policy and operation , assists in
internal evaluation of the system.

More than any other ISD step in the IPISD model , specifying an instructional
management plan and del ivery system hinges on decisions based upon policy. Virtu-
ally no decision is made in this activity which does not affect several different
activities , comit various resources, or affect the utilization of personnel and

I facilities. The decision-maker must be aware of the possible alternatives to a
particular plan and provide--or be provided with--info rmation about facilities ,
personnel , and other available resources. Decisions made in the execution of this
ISD activity are based upon something beyond, or in addition to, the evidential
rightness or wrongness of a technical approach. The decisions are based upon con-
straints, Implications and priorities . In a word , they are based upon policy ,

~ ~~~

- and policy cannot be proceduralized In the form of a generalized , transportabl e

V 
tool or procedure for course developers .

V 
For th i s reason , the references in this section are handled differently from

references In other sections. First presented are six abstracts of documents
j which are seen as useful to the decision-making process in any environment or

instructional setting. Following that is a list of citations only which are
representative of the type of literature which may aid the decision-making process

1
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that is so much a part of specifying an instructional management plan and del ivery

I system. Whether or not a particular citation is considered a tool or procedure
I depends upon the context of the instructional or delivery system being considered.

These citations are offered to provide some Indication of the types of activities
J contained in this ISD step and , for those interes ted in a spec i f ic area , to provide

some leads to add iti onal l iterature.I-
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I REFERENCE NUMBER: 3.2.1 SPECIFY INSTRUCTIONAL MANAGEMENT PLAN
AND DELIVERY SYSTEM

I 
CITATION:

Bretz, R. The selection of appropriate communication media for instruction:

I
A guide for designers of Air Force technical traini ng programs (Report
No. R-6Ol-PR). Santa Monica , Calif.: RAND Corporation, February 1971.

ABSTRACT:
Bretz defines comunicatlon media as a complete system for the communication

J of messages , which general ly encompasses a process for the production of programs,
V a process for the delivery of these programs, and a means for program display . The

primary input to the system is the message it processes. Secondary inputs to the
system consist of capi tal equipment, labor, expendable materials for program

1 planning and production, and engineering and administration functions. The primary
output of the system is the message that was put in a suitable format, i.e.,

- 
displayed programs or displ ayed data. It is but one element of an instructional
system, since it helps the instructional system to bring about student learning .
When the primary purpose of a communication medium is to cause learning, then it

may be considered an instructional medium. This report addresses only “self-
contained communication systems which have reproducable software; supplementary

F media such as audio and visual aids , whi ch only assist a teacher in presenting a

lesson , are not considered.”

I Communication media, equipment configuration , and program content for eleven
different uses of communication in instruction are discussed: (a) providi ng

F knowledge of learning objectives ; (b) motivating the learner; (c) presenting
information ; (d) stimulati ng discussion ; (e) directing learner activities ;
(f) conducting drill and practice ; (g) reinforcing learning ; (h) providing a

• learner-simulator interface; (i) evaluating learner progress and program effective-

I ness ; (j) assisti ng the aónlnistration of instructional systems ; and (k) assisting
the research and development function of Instructional systems. A procedure is
described for selecting media based on a given instrdctional need. The selection
is based on required learning objectives, subject matter content, learner popula-

• tion characteristics, and the instructional method chosen (such as lecture, self-

I Ii paced, or a combination of both). Four specific questions in media selection are

Jj
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I considered: (a) is there a need for visual presentation ; (b) Is there a need for
audio presentation; (c) is there a need for full motion; and (d) what media mix is
optimum for presenting abstract Information?

A comprehensive glossary of terms used In the report and for media use in
1. general is given.

DATA SUMMARY:
Media: Audio, visual , video

I Application: Individualized instruction
Eva l uat ion: None
Envi ronment: Military (Ai r Force)
Key number: 3.2 Specify Instructional Management Plan and Del ivery 

V

System
Authoring aid type: Procedure
Number of pages: 65I Number of references: 10

I

1~
Ii
ii
[
Ii
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I REFERENCE NUMBER: 3.2.2 SPECIFY INSTRUCTIONAL MANAGEMENT PLAN
I AND DELIVERY SYSTEM

CITATION :

I Lonigro, J. K., & Eschenbrenner, A. J., Jr. A model for selecting the media in
technical/vocational education. In H. Hitchens (Ed.), Select ing media for

f learning: Readings from Audiovisual Instruction. Washington , D.C.:
Association for Educational Communications and Technology, 1974.

ABSTRACT:

A model is presented for selecti ng media for technical /vocational educa tion.
Five factors are considered: (a) types of learning required for a job task;
(b) proficiency levels required ; (c) types of learning/media matches; (d) profi-
ciency levels achieved by various learning types/media matches ; and (e) relative
production costs of various media.

~ I Two applicati ons of the model are discussed in the area of electronics

I technical training . Three steps are required for applying the model : (a) identify
the type of behavior to be learned ; (b) specify the selection constraints in terms
of required proficiency and acceptable cost; and (c) plot proficiency which can be
achieved by specific media versus costs for specific media.

A !‘Gameboard for Medi a Selection ” is given. One axi s indicates proficiency
levels from low to high. Another axis indicates production costs from low to high.
Data for plotting the gameboarci are given In Figures 1 and 2. Figure 1 has eight
rows for media and five columns for types of learning . The cells of the matri x

I contain the proficiency level s which can be achieved by using the types of media.
Figure 2 gives the production costs for eight types of media in terms of relative
lows to highs. When the required proficiency level for a type of learning and the
acceptable cost for media production are identified, they are plotted on the game-
board. A clear comparison of type of media versus cost and proficiency level

I results .

I-
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( DATA SUMMARY :
Media: Still pictures/graphs, motion pictures, telev ision ,

simulation,: audio recordings, programmed instruction,
tape/slide, computer assisted instruction .

Applicati on: Media Selection
Evaluation: None
Environment: Military (Air Force)

I Key number: 3.2 Speci fy Instructional Management Plan and Delivery
System

I Authoring aid type: Tool
Number of pages: 4

F Number of references : 6

11 -
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REFERENCE NUMBER: 3.2.3 SPECIFY INSTRUCTIONAL MANAGEMENT PLAN
AND DELIVERY SYSTEM

CITATION :

National Security Industrial Association. Surve,y of data-presentation concepts
and techniques. Washington , D.C.: Author , Technical Publications Panel ,
Logistics Management Advisory Committee, January 1973.

ABSTRACT:
One way to reduce the growi ng maintenance expense of increasingly complex

• military systems and equipment is to provide more effective technical documenta-
tion , i.e., better ma intenance procedures an d reference man uals , for use by
technicians with little training and experience. This report, in the format of a
user ’s guide, describes new mai ntenance concepts and techniques which, compared to
conventional techr V~~r* manuals , usually results in superior technician performance.
“In general , this is true for the time required to isolate faults , the number of
errors made during maintenance, and often the length of the technician ’s training
period.”

The new concepts and techniques are designed to solve two kinds of problems :
maintenance/troubleshooting, and documentation . The second problem is perhaps of

• 
more interest to course developers who are concerned with -te.xt-handling and instruc-

tional materials reproduction methods. The report breaks the documentation problem

into eight areas: (1) providing condensed detail l evel ; (2) decreasing manual

size/bulk; (3) improving access to information; (4) supplying more durable product;

(5) reducing shipping/ storage requirements; (6) facilitating updating; (7) ensuring

timely availability ; and (8) reducing costs of manual production .

The new concepts and techniques which address the documentation problem are:
(a) Computer-Aided Trouble Analysis (CATA) developed by Vought Aeronautics Co.
(b) Malfunction Detection, Analysis and Recording System (MADAR) and Its Ground
Processing System (GPS) developed by Lockheed-Georgia Co.; (c) Condensed Servicing
Data (CONSD) developed by General Electric Co.; (d) Microfi lmed Maintenance Manual
Data Dissemination (M300) developed by the 3M Co.; (e) Automated Data Preparation
Evaluation Program devel oped by McDonnell Ai rcraft Co.; (f) SAFEGUARD Maintenance
Data System (MDS ) developed by Western Electric Co.; (g) Functional Layout and
Presentation System ( FLAPS) developed by Hughes Ai rcraft Co. ; (h) Condensed

B-79 V
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Maintenance Guides developed by Hughes Ai rcraft Co.; (I) Spares Test Capability
Report developed by General Dynamics Corp.; and (j) Computer Graphics and Visual
Module System developed by Wi lliam Fetter and currently used by the Boeing Company.

(V Deta i ls about each new concept an d techn ique were obtai ned from repl ies to a
questionnaire sent to member companies and organizations of the National Security
Industrial Association (NSIA). Specific details about each concept and technique
include : (a) name of concept/technique ; (b) name of developer; (c) description of
concept—technique ; (d) operation/maintenance/manual problems which concept is
intended to solve ; (e) how the concept solves the opera tion/main tenance/manual
problem(s); (f) where the concept is being used; (g) test/study results, if any ;
and (h) the person to contact for additional information .

Since the primary purpose of the report was to collect, organ ize , and
disseminate information, no concept or technique was evaluated by the NSIA.

“The reader should use this report for a brief description of the data
presentation concept/technique submitted, and contact the contributors and sources

V 
given in the report body, if additional information is desired.”

DATA SUMMARY :

Media: Print , Computer-based
Applicati on: Text-handling and instructional materials reproduction

systems[ 
- Evalua tion: None

Env i ronmen t: C iv ili an
Key number: 3.2 Specify Instructional Management Plan and Del ivery

System
Authoring aid type: Procedure
Number of pages: 153
Num ber of references : None
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REFERENCE NUMBER: 3.2.4 SPECIFY INSTRUCTIONAL MANAGEMENT PLAN
AND DELIVERY SYSTEM

CITATION :

Pr itchard , R. 0., Von Bergen, C., Jr., & DeLeo, P. J. Incentive motivation
j techniques evaluation in Air Force technical trainipg (Report No. AFHRL-TR-

74-24). Lowry Air Force Base, Colorado: Air Force Human Resources Laboratory,
Technical Training Division , November 1974.

ABSTRACT :
Application of incentive motivation techniques has resulted in improved

performance in classrooms, mental institutions, and i ndustry. This report
describes a study conducted at Chanute Air Force Base which evaluated the effec-
tiveness of incentive motivation in Air Force technical training . The incentive

I - motivation program was implemented in two courses, Wea ther Observer and Ai rcraft
Electrical Repairman. The program was evaluated in terms of feasibility , effect
on tra in ing performance, and cost-effectiveness.

Three incentive systems were implemented sequentially: (a) high feasibility
i ncenti ves awarded on the basis of performance; (b) high feasibility i ncentives
awarded on the basis of effort ; and (c) high and low feasibility incentives awarded
on the basis of effort. The firs t system’s incen tives cons isted of commendati on
letters , time off, avo idance of work deta i ls , choice of un i form , and avo idance of
marching in formation. The incentives were dispensed through a point system
whereby a student earned points by improving his exam scores or decreas ing his
time-to-complete. The points could then be spent on the incentives. The second
system ’s incentives were sim i lar to those of the firs t system but points were
awarded for effort rather than pure performance. A student was ass igned a target
score according to hi s abi l ity. Achi evement above th is target score was cons idered
a reflection of effort , and points were awarded accordingly. The third system’s
incentives were financial and consisted of U.S. savings bonds, gift certificates,

V 

chits for various base facilities, and round trip bus transportation . Students
earned points by the individual target score method.

Results of the study indicated that: (a) the third system had the greatest
V positi ve impact on the time to complete the Aircraft Electrical Repairman course;

(b) none of the incentive systems Improved exam scores ; (c) all incenti ve systems

B-8l
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generally decreased remedial instruction probations, and counselling sessions of
the Weather Observer course ; (d) all incentive sys tems produced increases in
reenl istment intentions in both courses ; (e) the incentive systems had ne i ther a
positive nor negative effect on job satisfaction or overall attitude toward the
Air Force ; and (f) students slightly favored the i ncentive system while instructors
were slightly unfavorable toward it, but neither group found the mechanics of the

systems overl y bur densome.

Conclusions of the study were: (a) i ncentive systems 1 and 2 were not effec-
tive because the incentives , while high ly feasible to implement, were relatively
weak in attractiveness; (b) imp lementation of system 3 resulted In significant
increases in course performance; (c) cost benefit analysis indicated that the
savings were more than enough to offset the cost of the Incentive systems (d) the
lack of impact on the Wea ther Observer course was due to the ce i l ing effect where
average performance was already at a very high level ; and (e) the effort-based
Incentive system was not understood by students.

Implications of the study for successful implementation of incentive motivation
techniques in Air Force technical training were: (a) incentives must be fairly
powerful ; (b) increases in course performance for trainees must not be di fficul t
to attain; (c) self-paced courses are most appropriate for incentive techniques ;
(d) more frequent reinforcement should occur; and (e) authority figures and peers
should provide positive social reinforcement in order to enable the student to
achieve high performance.

V 

DATA SUMMARY :
Media: None
Application: Student Management
Evaluat ion: None
Environment: Military (Ai r Force)
Key number: 3.2 Specify Instruc tional Management Plan and

Del ivery System
Author ing a id type: Procedure
Number of pages : 294
Number of references : 173
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REFERENCE NUMBER: 3.2.5 SPECIFY INSTRUCTIONAL MANAGEMENT PLAN
AND DELIVERY SYSTEM

CITATION:

Richardson, F. C., O’Nell, H. F., Jr. , Grant, R. D., & Judd, W. A. Development and
preliminary evaluation of an automated test anxiety reduction program for~~
computer-based learning situation. Austin: University of Texas at Austi n,
Computer-Assisted Instructi on Laboratory, January 1973.

V ABSTRACT:
This report concerning an automated test anxiety reduction program is divided

into two parts . First, the literature investi gating the nature of test anxiety
and its remediation by behavior therapy techniques is reviewed. Second, the
development of an automated program for the reduction of test anxiety in a computer-
based learning situation Is described.

- 
I The test anxiety program consists of four components. The first component is

a 90-page manual wr i tten for the program. The manua l descr ibes and di agrams the
- process whereby attention is directed to the tas k (i.e., the test) instead of to

oneself, provides detai led informati on about the behavioral and emotional dynamics
of test anxiety and var i ous strategies for copi ng with it, and contains a seri es
of wri tten exercises in which the student outlines for himself behavioral strate-
gies for copi ng with test anxiety. The second component of the program is a
videotape presentation of a female student modeling effective and ineffective

V 

• management of test anxiety. The third component of the program consists of a
- modified desensiti zation procedure of deep muscle relaxation and self-visualization

of coping with mild anxiety in a graded series of test-taking scenes . The fi nal
component of the program requires that students practice responding to test-like
questi ons at a computer terminal . In addition to the test—like questions, the

- term inal also presents instructions that remi nd students of the slow, deep breath-
ing technique for combating physical tension and anxiety, and of the importance of
paying attention to the test and avoiding self-oriented worry.

~ I -
The test anxiety reduction program was applied to 16 undergraduate education

V majors at the University of Texas at Austi n taking a required course in Educational
Psychology during the fall semester of 1972. One part of the course was a sequence

[1 
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of five computer-managed Instructional modules. The results of the program

I indicated: (a ) a striking reduction in general test anxiety and state anxiety for
I the treatment as compared with control subjects ; (b) no difference between the

module test scores of the treatment group before and after treatment, and no
- I difference between the modul e test scores of treatment as compared with control

V 
subjects after the former had completed the test anxiety program~ (c) subjects
expressed generally strong positive feel ings about the program; and (d) subjects
felt that the manual written for the program related much useful information con-
cerning test anxiety coping strategies.

It was noted that deep muscle relaxation and visuali zation of hierarchy scenes
occasionally (though not in this particular situation) give clients difficulty

- and requi res the assistance of a professional. It was reconinended that a probable
next step would “explore eliminating the relaxation and desensitization component
of the program in favor of an increased emphasis on practicing test-taking dnd

I anxiety management skills at the terminal on test-like materials. ”

I DATA SU*IARY:
Media: Print and videotape

- Application : Student management
Eva luat ion: None -

• Envi ronment: CivilianI Key number: 3.2 Specify Instructional Management Plan and

- 
Delivery System

Number of pages: 41
Number of references : 74

I,
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REFERENCE NUt’~ER: 3.2.6 SPECIFY INSTRUCTIONAL MANAGEMENT PLAN
AND DELIVERY SYSTEM

II CITATION :

Siegel , A. I., Federman, P. J., & Sellman, W. S. A survey of student measurement
and course evaluation procedures wi thin the Air Training Command (Re port No.

V 

AFHRL-TR- 74-5). Lowry Air Force Base, Colorado: Air Force Human Resources
Laboratory, Technical Training Division , July 1974.

ABSTRACT:
The reactions of 139 traini ng evaluation, student measurement, and training

- 
V - manager/ instructor personnel to the Air Force Instructional Systems DevelopmentI (ISD) system are reported. The Air Force ISD system consists of five steps . The

- 
first step i-s analysi s of system requirements. Tasks performed wi thin the overall

I operational envi ronment are identified. The second step is definition of educa- V

tion or training requirements . The tasks requiring instruction, the proficiency

I levels desired, and the required resources are determined. The third step is
• development of objectives and tests . The fourth step is planning, developing, and
-• validating instruction. The fifth step is conducting and evaluating instruction .
L The general purpose of the ISD process is to graduate students who meet job perfor-

mance requirements.

Al though each group generally regarded the ISD procedures favorably, a number
of problems with the use and implementation of ISD were identified . First, there

was a need for a more general and extensive method for or ienting superv isory

I personnel in the attributes and goals of the ISD system. Second, there was a need
V~ f~~ more personnel who are trained not only in their individual assignments but

who also possess adequate insight into the specific aspects of other ISO require-
ments. Third, there was a need to reduce the time required to apply the ISD
procedures . Fourth, there was a need for streamlining the ISD procedures. Fifth ,

1! there was a need for evaluati on of h~~ well each of the ISD steps is performed.
And sixth, some users elected to implement ISD through performance of a selected
subset of the ISD system steps. Since each ISD step is dependent on a prior s tep,
such abbrevi ation leads to faulty implementation.I. •

V 
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Student measurement techniques and course review techniques were also surveyed .
The general consensus towar d each set of techn iq ues was favora ble but, again , some
problems were identified . Probl ems with student measurement techniques included :
(a) some written tests lacked reliability: (b) standards for updating tests were
inconsistent; (c) parallel test forms may have been required but were not available;

r and (d) use of confidence and hierarchical testing approaches were rare. The prin-
1. cipal criticisms of course review techniques (student, instructor and gradua te
• critiques) were (a) their lack of objectivity; and (b) the interpretation of data

by personnel unfamiliar with the total subject matter content or with the context
in which the recomendations were set.

Among the recommendations for program improvement are : (a) develo pment of an
information dissemination program designed to clarify mi sconceptions about the ISD
system and to orient training personnel in the attributes and goals of the ISO
program , (b) increased training for ~personnel invol ved in ISD use and appl ication ,
(c) development of job aids and work methods, along with an increase In comunica-
tions efficiency for the purpose of “streamlining ” the ISD procedures , (d) evalua-
tion of the proficiency with which each ISD step is performed, (e) establishment
of guidel ines for updating tests, ( f) use of al terna tive or parallel tests where
required , (g) determination of the predictive validity of tests used , (h) allowing
sufficient testing time for the purposes on hand , and (I) development of course

r review techniques that can yield logitud inal , objective, and quantitative
information.

I Al though these results and conclusions may not apply to other branches of the

- 
serv ice or to the c i v ili an env i ronme nt, the methods and procedures of this inter-
view survey may prove useful to other course developers who are concerned with the
effectiveness of their particular materials development methodology.

Appendix A provides details about the interview procedures.

F

Iii 
_ _ _
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1. DATA SUPIIARY:
- 

I-’ Medi a: None
I. Application: Instructional material s and system evaluation techniques

• 
- Evaluation: None

Environment: Military (Ai r Force)
- Key number: 3.2 Specify Instructional Management Plan and

I Delivery System
Number of pages: 114

f Number of references : 5
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ADDITIONA L CITATIONS UNDER REFERE NCE NUF~ ER 3.2: SPECIFY INSTRUCTIONAL MANAGEMENT
PLAN AND DELIVERY SYSTEM

Course Management-Students

Beavers , W. S. Effect of two counsel1ln~ treatments upon the task-ori ented
behavior of seventh graders. Paper presented at the Personnel and Guidance
Associati on Annual Conventi on, Atla ntic City , New Jersey , Apri l 1971 .

McKeen, R. L., & Eisenberg , T. A. On using student-generated sequences in the
development of a learning hierarchy . Improving Human Performance. A Research
Quarterly, 1973, 2, 97-106

Scheuerer , D. 1. The placement of students in vi able learning situations thro!9~
the use of achievement tests and systems engineering rather than through annual
promotion and retention. Volume II of II. Final Report. Boulder: University
of Colorado, Biological Sciences Curriculum Study, June 1970. (ERIC Document
Reproduction Service No. ED 057 069)

Stewart, J,, & Clark, R. L. University of Maryl and student scheduling algorithm.
Proceedings of the 23rd National Conference of the Association for Coinputin~
Machinery . 1968, 555-562

Tiniureck, E.M. ADVISER - a program which advises students on courses. Proceedings
of the 23rd National Conference of the Association for Computing Machinery .
1968, 535—553

Course Management-Instructors

J Devaughn , J. E. A manual for developing reasonable, objective, nondiscriminatory
standards for evaluating teacher performance. State College: Mississippi
State University, Educational Services Center, September 1971. (ERIC Document

V Reproduction Service No. ED 059 151)

Manis, 0., & Solomon, W. Using task ana ljsis to generate teacher traini~~
objectives and activities and evaluate their adequacy. Paper presented at the
meeting of the Ameri can Educational Researc h Association, Chicago , Apri l 1974.
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1 Course Management-Support Personnel , Facilities , and Equipment

I Defense Documentation Center. Government acronyms and alphabetic organizational
I designati ons used in DDC. Alexandria, Va.: Author, April 1975. National

Technical Information Service Reproduction Service No. AD/A 006 800)

Defense Research Analysis Establishment. Computer-aided sequential testing for

1 equI pment reliability . Ottawa, Ontario: Author, June 1973. (NTIS
Reproduction Service No. AD 919 179)

Resta, P. E., & Hanson, R. A. Installati on requirements for the SWRL first year
communication skills program. Evaluation data, 1968-69. Inglewood, Calif.:
Southwest Regional Educational Laboratory, June 1971. (ERIC Document
Reproduction Service No. ED 057 993)

Sullivan, 0. J., & Smith, E. A. Instructional media carrel systems (Report No.
AFHRL-TR-72-48). Lowry Air Force Base, Colorado: Air Force Human Resources
Laboratory, Technical Training Division , February 1974.

-
. 

Course Management - Text-handling and Courseware Reproduction Systems

Human Resources Research Organization. Project IMPACT: Computer-administered
instruction: Preparing and managing the content of instruction. IMPACT
text-handl ino subsystem. Alexandri a, Va.: Author, September 1971. (ERIC
Document Reproduction Service No. ED 055 450)

National Security Industrial Association. The military technical manual industry.

• Washington, D.C.: Author, Logistics Management Advisory Committee, Technical
- i i Publ ications Panel, June 1972.

Course Management - Organi zational Interaction

V 
Andrews, F. M., & Pelz, D. C. Dimensions of organizational atmosphere (Analysis

f i Memo No. 7). Ann Arbor: University of Michigan, institute for Social
Research, Survey Research Center, February 1961.
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I Bidwel l , C. E. The social psychology of teaching. In R.M.W. Travers (Ed.),
Second Handbook of Research on Teaching. Chicago: Rand McNally, 1973.

Dreeben, R. The school as a workplace . In R.M.W. Travers (Ed.), Second Handbook

J of Research on Teaching. Chicago: Rand McNally, 1973.

Lortie, 0. C. Observations on teaching as work. In R.M.W. Travers (Ed.), Second
Handbook of Research on Teaching. Chicago: Rand McNally, 1973.

1’

I
I U

-

~~~~~~~~

I
B-90n

~~ .~~~~~~NNELL DOUOLAS ASTRONAUTICS COMPANY • EAST

V 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-



AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

I
REFERENC E NUMBER: 3.3.1 REVIEW /SELECT EXISTING MATERIALS

1~ 
CITATION:

Computer assisted planning : A user manual for computer-based resource units.
Buffalo, New York: State University College Buffalo, Faculty of Professional
Studies , Research and Development Complex, October 1972.

ABSTRACT:

Thi s user manual describes computer-based resource units and gives directions
for obtaining the units. Computer-based resource units are Instructional packets

V 
consisting of objectives, content statements, activities , materials, and evaluative
devices which are coded to various learner variables. A request form and a listi ng
of approximately 40 unit titles are given .

Listed with applicable grade levels , typical titles include: (a) Alcohol ;
(b) Career Education ; (c) Communications ; (d) Drugs ; (e) Fi rst Aid and Survival ;

(f) Illinois Test of Psycholinguistic Abilities ; (g) Measurement; (h) Nutrition ;
(1) Safety Educati on ; (j) Speaking and Listening ; and (k) Mental Health .

For group requests, up to five units may be requested. For individual requests,
student-teacher planning is encouraged in order to select appropriate units.
Student variables such as sex, reading level , mental age, chronological age,
general interests, developmental tasks, and physical handicaps may be indicated on
the request forms. When the resource guides have been received , an evaluation form
included with the gui de should be completed.

Additional information may be obtained from:
I I Research and Development Complex

State University College at Buffalo
1300 Ethw.ood Avenue
Buffalo, New York 14222
(716) 862- 5433

I
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I DATA SUMMARY:
Media: Computer-based
Application: Individualized instruction
Evaluation: None
Env ironment: Civilian (grades K—l2)
Key number: 3.3 Review/Select Existing Materials
Authoring aid type: Tool
Number of pages : 9
Number of references: None

1 1
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REFERENCE NUMBER: 3.3.2 REVIEW/SELECT EXISTING MATERIALS

CITATION:

Department of defense audiovisua l information system: A user guide for the audio-
visual products data base. Arl ington, Va.: Department of Defense Di rectorate
for Audio-Visual Activities , Office of Information for the Armed Forces
(OASD/M&RA), October 1975.

ABSTRACT:
This detailed user guide is intended to provide the required information for

participati on in the Defense Audiovisua l Information Network, and to utilize the
Audio -Visual Products Data Base in that Network. Instructions, procedures, and
background information are provided that cover the initial del ivery, installation ,
and start-up operations of terminal equipment used to remote-access the centralized
audio-visual data files. The user’s guide is divided into two sections.

The first section of the report gives general information including:
(a) terminal installation of Hazeltine equipment ; (b) terminal operations of the
Hazeltine equipment ; (c) communications features, including Wide Area Telecommuni-
cations Service (WATS) service numbers ; (d) a l i st of indi viduals and their
official responsibilities for system management; and (e) a glossary of terms.

The second section presents specifi c informati on about the: (a) concept of the
system, including hardware and software configuration ; (b) file access procedures;

(c) retrieval processing; and (d) input processing, including operations of the
I - on-line text editor and the off—line data preparation requi rements.

Several detailed appendices provide: (1) input data guidel ines for DD Form
1995, an official Department of Defense form for data coding ; (2) data descriptions ;
(3) segment descriptions ; (4) search instructi ons ; (5) output options ; (6) on- and
off-line tabulations ; (7) tutorial messages for users ; and (8) default conditions.

B-93

MCDONNELL DOUOLAS ASTRONAUTICS COMPANY — EAST



AUTHORING AID MDC E1570
BIBLIOGRAPHY - V VOLUME I 1 FEBRUARY 1977

I
• DATA SUMMARY :

Media: Computer-based
I Application : Conventional and individualized instruction

Eval uation: None

i Env ironment: Mi l itary (Joint Service)
Key number: 3.3 Review/Select Existing Materials
Authoring aid type: Tool -

Number of pages: 150+
Number of references : None
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REFERENCE NUMBER: 3.3.3 REVIEW/SELECT EXISTING MATERIALS

CITATION:

Index of Army motion pictures and related audio-yisual aids (Pamphlet No. 108-1).

J Washington , D.C.: Department of the Army, Headquarters, September ~ 74.

Index of Army motion pictures for public non-profit use (Pamphlet No. 108-4).
Washington, D.C.: Department of the Army, Headquarters, May 1975.

ABSTRACT:
The first report is a catalog with annotations of official Department of the

Army motion picture films and related audio-visual materials, including slides ,
audio-visual kits, recordings, and tape recordings. It is intended for use by
instructors, information officers, and other film users (including defense contrac-
tors) of the Army and active Reserves. Both classified and nonclassified
materials are listed.

The second report lis ts annotations for motion picture fil ms for nonprofit use
by Government agencies, civic , religious , fraternal and educational groups, schools,
colleges, universities , and other agencies. Use of portions of the films or of
soundtracks only is prohibited , and no admission fee may be charged in connection
with showings . Films are shipped free of charge, via parcel post, and the reverse

V side of the mailing card is franked in order that they may be returned free of
charge. Films coded with an “S” In the annotated entries may be purchased by
civilian organizations.

The films and related audio-visual aids in the first volume are primarily
oriented to Army career fields and specific activities. The films in the second
volume are concerned with items of more general interest such as Civil Defense
preparedness, information and education , sports, professional , medical , research
and development films. State-by-state listings of Army Audio -Visual Support

V 

-
~ Centers are given in both volumes.
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~ I DATA SUMMA RY:

Media: Audio-visual , transparencies, sound recordings, films
Appl ication: Conventional and individualized instruction
Evaluati on: NoneI Envi ronment: Military (Army)

V 
Key number: 3.3 Review/Select Existi ng Materials

J Authoring aid type: Tool
Number of pages: 236 (first report), 50 (second report)
Number of references: None (both reports)
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I REFERENCE NUMBER: 3.3.4 REV IEW/SELECT EXISTING MATERIALS

I CITATION:

National network for curriculum coordination in vocational-technical education.

I Washington , D.C.: Department of Health, Education, and Welfare, Office of
Education, 1975.

I ABSTRACT:

Development, publicati on, and distribution of curriculum guides and various
curricul um support services are available from a national network of six regional
curriculum management centers.

Since all regional centers operate under the same charter from the Office of
Education and provide essentially the same kinds of services, the Northwestern
Vocational Curri culum Management Center, located at Olympia , Washi ngton , may be
di scussed as a typical center. One person appointed by the State Director of
Vocational Education Education from each state served by the center provides a
10-state Advisory Coitinittee. The Advisory Committee sets operating policy and
emphasizes the inventorying and cataloging of curricul um and other vocational

1 
materials currently in use within the ten-state area. Information is also
collected about curricul um development activities currently underway so that
curricul um developers may become aware of the work of others. A curriculum guide
of material s available for distribution within the service area is periodically
published. Curriculum entries In the guides provi de informati on about the content
of the curriculum material packages . Additional entries specify the use level
(for example, “sec, postsec.”), number and length of pieces in the package , when
the package was developed, whether the material is listed in ERIC, whether it was

I field-tested, and ordering information, including cost. Curriculum materials are
availab le in specifi c content areas as wel l as in more general areas such as) individualized education , innovative practices, guidance, and teacher education. V

Lending library listings are also given .

Fl
Curriculum guides are published In the form of brochures , booklets , and micro-

F’ fiche. The Northwestern Center curriculum guide is published in newspaper format.
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I Since curriculum material holdings of indi vidual centers are too extensi ve to
be usefully annotated here, curriculum guides and additional information may be

I obtai ned from:
Wi ll iam Reynolds, Director Dr. James E. Wall , Asst. Dean (R&D)

I Ill inois Curriculum Mgt. Center Mississippi State University
Board of Voc. Ed. and Rehabilitation P.O. Draw DX
1035 Outer Park Drive Mississippi State, MS 39762

V Springfield, IL 62706
Mr. Ron Meek, Coordi nator

Dr. Joseph Kelly, Di rector Curriculum Instructional Mtrls. Center
- Voc. Curriculum & Media Research State Dept. of Voc. and Tech. Ed.

Division of Vocational Education 1515 West Sixth Avenue
1 225 West State Street Stiliwater, OK 74074

Trenton, NJ 08625
Mr. James L. Blue, Director

Dr. James Becket , Director Voc. Curriculum Management Center
Western Curriculum Coord Center Coordinati ng Council for Occupational
Vocati onal Educati on Section Education
Dept. of Education Bui ld ing 17, Airdustrial Park
721 Capital Mall Olympia, WA 98504
Sacramento, CA 95814

I-
DATA SUMMARY:

Media: Print, microfiche
Applicat ion: Conventional and individualized instruction
Evaluation: Individual curriculum packets may be field-tested

- Envi ronment : Ci vilian
Key number: 3.3 Review/Select Existing Materials

- 
Authoring aid type: Tool

- 
Number of pages: Varies wi th each center ’s publications
Number of references : Varies with each center’s publications
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I REFERENCE NUMBER: 3.3.5 REVIEW/SELECT EXISTING MATERIALS

I CITATION:-

Special reserve components educational video tape catalog (Pamphlet No. 350-4).

I Fort Monroe, Va.: Department of the Army, Headquarters, United States Army
1 TraIning and Doctrine Coninand, 25 March 1975.

I ABSTRACT:
This well-indexed pamphlet contains a listing of educational video tape

programs specifical ly selected for unit training. Primarily intended for use by
Reserve Components, it may be used by other services, Army schools, and training
centers. Video tapes requested by users will be copies furnished in 3/4-inch
U-Matic video cassettes or In 1/2-inch reels for use with Sony Television Trainers.
TRADOC Form 5l7-R (contained in Appendi x B) will be completed by the user and
forwarded to the appropriate Training Aids Support Office (TASO). The addresses
and support areas of specific TASOs are listed in Appendix A. Loans are made for
up to 60 days. A permanent retention program (loans in excess of 60 days) allows
copies of tapes to be made on user-supplied raw cassettes/reels. Cost per 30-

V J minute blank 3/4—inch cassette is approximately $25.10 and for a 30-minute 1/2-inch
blank reel is approximately $23.50.

Listings of video tape programs are arranged by: (a) subject matter;
(b) alphabetical index, cross-referenced by title or subject-matter key word ; and
(c) key-word in title, including more than one key-word per title. Video tape
program entries include the number, title, subject and target audience (normally
by career specialty).

V 

The subject matter of the video tape programs are: (1) Air Defense ; (2) Armor ;

-- 
(3) FIeld Artillery ; (4) Aviation ; (5) Engineer ; (6) Intelligence ; (7) Military
Assistance ; (8) MilItary Police ; (9) Ordnance ; (10) Quartermaster ; (11) SIgnal ;
(12) Transportation ; (13) Women ’s Army Corps ; and (14) Non-Proponent.

[1
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DATA SUMMARY:
Media: Video tape

I Appl icati on: Conventional and individualized instruction
Eval uation: Individual programs may be evaluated[ Environment: Military (Army )
Key number: 3.3 Review/Select Existing Materials

I Authoring aid type: Tool
Number of pages : 200+ 

-

Number of references: None
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1 REFERENCE NUMBER: 3.3.6 REVIEW/SELECT EXISTING MATERIALS

I CITATION:
- Vocational education. State instructional materials for office occupations.

I Washington, D.C.: U.S. Government Printing Office, 1973.

ABSTRACT:
I An annotated listing of curriculum material s available from state education

agencies is provided in order to assist planners, administrators , vocational
educators, and course developers in obtaining existing curriculum materials. This
particular title appl ies to office education. Other guides in the series are
available in the followi ng areas: (a) agriculture ; (b) distributive education ;
(c) health occupations ; (d) home economics ; (e) technical education ; and (f) trade

I and industrial occupations. They may be obtained from the Superintendent of
Documents, Government Printing Office , Washington, D.C. 20402. Requests for

[1 specific material in a gui de should be addressed to the appropriate state education
agency .

- The material in the guide is arranged by coded entry. The first 2-digit
position indicates the subject matter area (14, Office Occupations). The second
2-digit position indicates the princi pal segment of subject matter (14.02, Business
Data Processing Systems Occupations). The third 2-digit position indicates divi-

I sian of principal segment (14.0202, Peri pheral Equipment Operators). The last
2-digit position Indicates the first-level detail of division of principal segment
(14.020201, Key Punch and Coding Equipment Operators). A discussion of the coding
system is contained in:

I U.S. Department of Health , Educati on, and Welfare, Office of
Education. Vocational Education and Occupations (OE-8006l).

- Washi ngton, D.C.: U.S. Government Printing Office, July 1969.

V 
Curriculum materials listed in this particular gu ide include : (a) Accounting

I and Computer Occupations (Bookkeeping); (b) Business Data Processing Systems
Occupations (Key Punch and Coding Equipment Operators, and Other); (c) Filing,

F’ Office Machi nes, and General Office (File Clerks, General Office Clerks, and
Other); (d) Stenographic, Secretarial , and Related Occupations (Stenographers, and
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I ‘

Others) ; (e) Supervisory and Administrative Management Occupations (Budget

I Management Analysis); (f) Typing and Related Occupati ons (Typists and Other) ; and
(g) Office Occupations, Other.

I There are two additional sections in the guide . The first contains a listing of
more general manuals and courses useful to administrators and teachers, such as
New Jersey’s Student’s Manual for Supervised Teaching of Vocational Subjects and
Oklahoma ’s Procedure for Establishing Area Vocational Schools. The second contains
a state-by-state listi ng for ordering procedures. Some state education agencies
charge for publications ; others send one complimentary copy of a curriculum pack-
age, and others send everything free. Curriculum developers in a particular state
should check that state’s order requirements. V

DATA SUMMARY :
MedIa: Printed, programmed text, and audio-visual
Application : Conventional and Individualized instruction
Evaluation: Individual states may evaluate thei r materials

( Env i ronment: Civil ian
Key number: 3.3 Review/Select Existing Materials
Authoring aid type: Tool
Number of pages: 25
Niiither of references: None

[ Vj
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I REFERENCE NUMBER: 3.4.1 DEVELOP INSTRUCTION

I CITATION:

Best, E. The development of visual materials for CAL (Technical Memo No. 5).

I Austin: The Uni versity of Texas at Austin, Computer-Assisted Instruction
Laboratory, August 1971. -

f ABSTRACT: -

Various procedures and materials used to minimize expense and time in the

f preparation and production of computer-controlled films are discussed. The films
were intended to be used on a computer-controlled rear screen projector which

I I could contain up to l,O22~ different frames in either color or black and white.
Frames were addressable in the standard sound track area . For text-typed, one-

I color, 20-frame filmstrips, the cost of production was approximately $97 and
processing time was two to three weeks.

The fi rst step in the production of the filmstrips was the decision by the
author of what portion of his program to display on the terminal output device and
what portion to display from the rear screen projector. The next steps were to
meet with a media specialist, discuss possible layouts, and approve a text-frame
master for the preparation of 8 x 10-i nch black-and-white negatives. Author
approval for the negatives was required , for filmstrips , once produced , are diffi-

cult to change.

V Text masters were prepared on frosted acetate. Artwork masters were done on
8 x 10-inch poster board, and photographed without enlargement. Typing was done
In an area 4- 1/2 x 6-1/2 inch, which enlarged proportionately to 8” x 10” wi th a
1/2-inch to 3/4- inch border. Typing compared favorably with pressure-sensitive
and photoconiposed letters in terms of cost and speed of production. It was noted

I I that no more than nine lines of type should be put on a master if fast reading
is expected.

V 

Once the 8” x 10” color-backed negatives were obtai ned, they were photographed
in sequence on a light-box. Inexpensive and easily built , the light-box and its

I material s and dimensions are discussed In the text . The light-box was also used
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for alignment of the negative on a clear piece of acetate. A registrati on pen bar

I 
was taped to the top of the box, and an Ac me field chart was used to align the
negative on the acetate. This assured squared and centered frames , which were
essential for accurate photography.

I
For local production shops, this report provides much information required for

I processing filmstrips into slides for either computer-controlled rear screen
projectors or for transparencies.

- DATA SUMMARY:
Media: Fi lmstrips, sli des

I Application: Conventional and individualized instruction
Evalua tion: None for procedure but materials used were evaluated

i I Environment: Civil ian
Key number: 3.4 Develop Instruction

I Authoring aid type: Tool
Number of pages: 12
Nwt~er of references: None

i
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REFERENCE NUf~ ER: 3.4.2 DEVELOP INSTRUCTION

CITATIONS :

Deterline , W. A., & Lenn, P. D. Coordinated instructional system. Lesson book.
Palo Al to, Calif.: Sound Education Inc., 1972.

Deterline, W. A., & Lenn, P. D. Coordinated instructional system. Study resource
materials book. Palo Alto , Cal if.: Sound Education Inc., 1972.

ABSTRACT:
This self-study course teaches a set of skills and techniques called CISTRAIN

for designing, developing, and implementing instruction . CISTRAIN means Coordi-
nated Instruction ~ystem for Training. During the full course of instruction,
the student prepares two lessons in his subject matter area and tests them on
other students. Course completion times range from 20 hours to 50 hours. Average
completion time is 35 hours but one significant factor affecting that time is the
size and scope of the two lessons prepared by the student.

The Study Resource Materials Book contains all instructi onal articles, sample
lesson materials, and procedural guides necessary for completing the course. The
Lesson Book guides the student through the appropriate portions of Study Resource
Materials Book and provides reinforcement when required. Both books are concerned
with three processes of instructional design and development: (a) lesson develop-
ment including testing instruments ; (b) evaluati on and tryout of the lesson ; and
(c) selection of the correct media for lesson presentation.

Lessons are also called study units. Evaluation of student performance on
each study unit depends upon a human monitor (called an Enabler) who conducts
group discussions and peer critiques . There are six components to each study unit.
Fi rst is an introduction that discusses the topics, scope, and purpose of the
lesson. The next component contains descriptive objectives that discuss what the
student should be able to do at the end of the study unit. Study resources and
directions are then provided that indicate what the student Is to do, wha t
resources are required, and when and how the instruction is to be carried out.
Next are practice exercises which hel p students apply what they have learned in

the lesson. Questions are asked and tasks are carried out. Discussion (feedback)
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I
of the practice exercise results is the next component of a study un it. Correct

I responses for both questions and tasks are shown, and explanatory feedback is
given. The last component of a study unit is actual self-evaluati on and -
discussion, which basically provides further practice and more detailed discussions.

A glossary of 29 terms is included. -

DATA SUMMARY:

I Media: Programed text
Appl ication: Indiv idual ized instruction
Evaluation: “The course materials unden~ent three tests and

revisions , and more than one hundred faculty and
administrators from California Community Colleges
participated in the developmental tests....The final
revision was based on data from the final field tryout.”

Env ironment: Civilian
Key number: 3.4 Develop Instruction

F’ Authoring aid type: Tool
Number of pages : 106 (Lesson Book), 94 (Study Resource Materi als Book)
Number of references : None (both books)

(H
11

(1
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I REFERENCE NUMBER : 3.4.3 DEVELOP INSTRUCTION

I CITATION:

Guidelines for deve1opin~ computer based resources units. Revised. Buffalo:

I State University of New York, Educational Research and Development Complex,
March 1972. (ERIC Document Reproduction Servi ce No. ED 073 586)

ABSTRACT:

r Guidelines for writing computer-based resource units are presented and
I organized into two operations. The first operati on involves formulating behavioral

V 
objectives, instructional content, activities , materials , and measuri ng devices

I for each unit of instruction , which is termed a “computer-based resource unit. ”
The second operation involves coding these five component items for future computer

F’ retrieval. Every content item, activity , mater ial , and measuri ng device is coded
- to a behavioral objective, and each behavioral objective is coded to several

learner characteri stics.

Specifi cations are given for writing objecti ves, coding components to objec-

ti ves, and coding objectives to learner variables . Objectives written for

- 
computer-based resource units must: (a) be behavioral with measurable perfor-
mance ; (b) be oriented to the g-rade level of the student ; (c) be relevant, based
on “some social demand, student need, or philosophical imperative ;” (d) call for
a single behavior in order to minimi ze confusion in the evaluation procedure; and

V 

(e) yet be general enough so that different approaches may be made for accommo-
dating individual differences in students. Coded components have unique identifi-
cati on numbers, beginning with “1” and continuing in consecutive fashion . For

• coding objectives (and thus the instructional material coded tq ~ach objective) to
learner variables, an appendix of fourteen variable categories containing 248

instructional vari ables is given . The fourteen variable categories are:

(H (a) student interests; (b) sex; (c) developmental tasks; (d) major social func-

tions, I.e., “those societal conditions in which all individuals must participate

at some time in their lives ;” (e) reading level ; (f) instructi onal activity ;
(g) suggested approach to Instruction ; (h) taxOnoniical sophistication of the

objective; (i) material descriptor; (j) instructional grouping, i.e., “the one
designation which would provide the most effective environment for learning;”

11 
-
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I
(k) evaluation devices ; (1) mental age of the student and chronological age of the
material (its “socia l appropriateness ”), which may differ according to the specific
material ; (m) physical handicaps ; and (n) learning environment, such as classroom
or field trip. 

V

In addition to the appendi x mentioned above, three other appendi ces provide:
(a) a coding sheet for objectives ; (b) appropriate categories for codi ng component
parts of a computer-based resource unit; and (c) a coding sheet for learner
vari ables.

DATA SUMMARY :
Media: Computer-based
Application: Individualized instruction
Evaluat ion: None
Env ironment: Civilian

V Key number: 3.4 Devel op Instructi on
Authoring aid type: Tool( Number of pages: 33
Number of references: None

1 1~
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REFERENCE NUMBER: 3.4.4 DEVELOP INSTRUCTION
CITATION:

How to design and produce individualized instruction programs. St. Paul ,
Minnesota: Minnesota Mining and Manufacturing Co., Visual Products Division ,
1972.

ABSTRACT:
This pragmati c workbook is i ntended to be used for developing audio-visual

programs for the 3M Sound-On-Slide System. With minimal instructional theory, the
following sample worksheets and forms are given:

1. Task Listi.~~ Task Listi ng Sample, Action Verbs Sample, Task
Listing Worksheet;

2. Task Analysis. Task Analysis Sample, Task Analysis Worksheet;
3. Performance Objectives. Performance Objectives Sampl e and Worksheet;
4. Evaluation Checklist. Evaluati on Checklist Sample, Evaluation

Checklist Worksheet;
5. Learning Activities Guide. Learning Activities Guide Sample,

Learning Activ iti es Guide Worksheet;
6. Sound-On—Slide Unit Design and Script. Story Board (Picture

(H Descriptions), Story Board Worksheet, Completed Story Board;
7. Self-Evaluati on. Instructional Systems Development Evaluation Form,

Individualized Instruction Materials Development Evaluation Form,
Package Objectives Eval uation Form; and,

8. Development Schedule. Instructional Materials Development Schedule
Worksheet.

In keeping wi th the no—frills approach, the job area used as an example for
the development steps listed above is Service Station Attendant .

DATA SUMMARY:

(H Media: Audio-visual
Appl ication : Individualized instruction
Evaluation: None
Env ironment: Civilian
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V 
Key number: 3.4 Develop Instructi on
Authoring aid type: Tool
Number of pages: 23

i Number of references: None
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REFERENCE NUMBER: 3.4.5 DEVELOP INSTRUCTION

I CITATION:

Nesbit, M., & O’Neil, H. F., Jr. Guidelines for editing programmed instruction.
Austin: University of Texas Press, 1976.

f ABSTRACT:
Course authors need two kinds of informati on . First, to communicate with

a 

instructi onal designers and educational psychologists , cours e authors need
accepted definitions for types of frames and rules used in programed ins truc tion

- (P1). Second, to wri te effective programs, course authors need speci fic guide-
lines for separating lesson content into rules and examples which can be integrated
into a series of logical frames. Nesbit and O’Nei l present both kinds of
information.

The report’s first two sections define 23 basic terms of P1 (such as frame,
step size, and fading) and discuss three models of P1 (linear, branching, and

F autoelucidative). In linear programs, all learners procee d sequential ly through
- the same content in the same way; hence, individualization occurs according to the

- F rate of student progress through the program. In branching programs, learners
1 proceed along individual paths determined by answers to multiple-choice questions.

1’ Right answers move a student forward ; wrong answers move him backward or forward to

F reinforcement frames or remedial material . In autoelucldative programs, all learners
- 

- 
progress through linear steps that also contain branching opportunities. Large step
sizes , i.e., large amounts of text in single frames, and multiple —choice questions ,
al low students to pro gress qui ckly for correc tly answer ing ques tions or to rerea d

(H sumaries of specific material for incorrectly answering questions. The authors
present diagrams and examples for each type of model .

The third section of the report presents guidelines for editing P1 text which

• allow authors to check lesson content and style for logical consistency and to
tailor programs to the student population. For example, it is suggested that:
(a) typed lines should not be more than ten words or 4-1/2 inches long; (b) defi-
nitlons should be separated for emphasis; and (c) testing should be confined to
the major Issue of the frame.

8-111 V
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Examples of good and bad frames are also given. Two typical errors In frame
design are illustrated: (a) a student is not required to respond to all material

I in a frame , i.e., too narrow a response; and (b) a student is given too much
material to “digest” at once, i.e., too broad a stimul us. The authors also
caution against over- or under-prompting, using page numbers as multiple-choice
question alternatives that inadvertently cue the right answer , and using indis-f crimi nate fading, which leads to memory, not understanding.

DATA SUMMARY:
Media: Programed text
Application: Individualized instruction
Evaluation: None
Environment: Military (Ai r Force)
Key number: 3.4 Develop Instruction

V 
Authoring aid type: Tool
Number of pages: 35

V 

Number of references: 14 annotated references

It
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I REFERENCE NUMBER: 3.4.6 DEVELOP INSTRUCTION

CITATIONS :

Siegel , A. I. , Federman , P. J., & Burkett, J. R. Increasinç and evaluati ng the

I readability of Air Force written materials (Report No. AFHRL-TR-74-28).
Lowr y A i r Forc e Base , Colorado: Air Force Human Resources Laboratory,

I Technical Training DivisI on, August 1974.

S iegel , A. I., Lambert, J. V., & Burkett , J. R. Techniques for maki ng wri tten
material more readable/comprehensible (Report No. AFHRL-TR-74-47).
Lowry Air Force Base, Colorado: Air Force Human Resources Laboratory,
Technical Training Di vision , August 1974.

ABSTRACT :
V ) In a previous survey of readability research, Siegel, Federman , and Burkett
— (1974) synthesized the findings most useful to writers. In the second report,

Siegel, Lambert, Burkett (1974) illustrated the findings with very good examples.
The topics covered include: (a) morphemes (the number of sounds wi thin words);
(b) center-embedding (putting a clause between the subject and predicate of a
sentence) ; (c) sentence depth; (d) vocabulary diversity ;.(e) lin king stated

V thoughts with intended conclusions; (f) seeing generalizations; (g) cutting out
unnecessary facts in diagrams and charts ; (h) repeating facts ; (1) organizing
material ; and (j) avoiding abbreviations. Several examples will indicate the

- usefulness of the report .

Morphemes. The more morphemes contained within a word, the harder the word is
to understand. Instead of “di sassemble the linkage ,” wri te “take apart the
linkage.”

~~~ Center-embedding. Instead of “The president, having no intention of yielding
I to the repeated demands of the citizens, was forcing them to revolt,” wri te “The

president was forcing the citizens to revolt because he had no intention of yield-
ing to their repeated demands.”

I
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Sentence depth. Breaking a long sentence into shorter sentences increases
readability . Instead of “The new car which the neighbors bought and which has
already been del ivered, is a gift for their son who is graduating from college
this semester,” write “The new car has already been del ivered. It was bought by
the neighbors as a gift for their son. He is graduating from college this
seme ster. ”

Vocabulary diversity. Find the words you want to use and stick with them.
A thesaurus i s heavy in more ways than one . “One little piggy went to market,
one littl e piggy stayed home” is less burdening then “One little piggy went to
market, one diminuti ve porks ter stayed home . ”

Linking . Don’t force your reader to make hi s own conclus ions or to make a
guess as to what goes with what. Instead of “Del iver the beer and the milk to the

V 

NCO clu b and the com i ssar y,” write “Del i ver the beer to the NCO club and the milk

) to the comissary.”

Seeing generalizations. In theory-oriented instruction , make general iza tions
when necessar y . Instead of s imply saying “The voltage in a circuit is equal to
the product of the intensity of the current and the resistance of the current,”
add “Therefore, the voltage can be increased by decreasing resistance or by
increasing current intensity .”

Repeating facts. Important facts should be repeated. Instead of saying
“After you have tightened the three wing-bolts , attach the antenna” and then
dropping it , write “After you have tightened the three wing-bolts , attach the
antenna. Tightening the three wing-bolts before antenna-attachment simpl i fies
iater steps. If you fail to tighten the three wing-bolts before antenna-
attachment, the result will be...”

V 
Organizing material. Provide memory aids for your reader whenever possible.

Acronyms are memory aids (RADAR for Radio Detecting and Ranging). Another type
of memory aid is Psalm 145, where the f i rst le tter of each l ine forms t he al phabet
sequence. A third type of memory aid is rhyming or jingles such as “Hey diddle
diddle, the cat and the...”

B-1l4

MCDONNELL 00(109_AS ASYRONAUT1CS COMPANY • EAST



AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

Avoid ing abbreviations. Excessive use of abbreviations can paralyze our
abil ity to think. Instead of “The STS , P01, and OSR are useful for TA ,” wri te

F “The Specialty Training Standard, Plan of Ins truc tion, and Occupational Survey

- 

Report are useful for task analysis.”

DATA SUMMARY:
V 

Media: Print
Application: Conventional and individualized Instruction
Evaluation: None
Environment: Military (Ai r Force)
Key number: 3.4 Develop Instruction

I V 
Authoring aid type: Tool (second report)
Number of pages: 88 (fi rst report), 28 (second report)
Number of references : 35 (first report), 1 (second report )

I I

i-i
J
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REFERENCE NUMBER: 3.4.7 DEVELOP INSTRUCTION

CITATION :

Thiagarajan , S. The programming process: A jractical guide. Worthington , Ohio:

Charles A. Jones Publishing Co., 1971.

ABSTRA CT :
Thiagarajan divides the programing process into five stages: task analysis;

design; editing ; developmental testing ; and validation testing . In addition to

those stages , this self-paced guide to programing printed texts also considers
effective behavioral objectives and various kinds of testing instruments. Com-
pletion time for the program is estimated to be 40 hours. The last frame of each
chapter requires the student programmer to apply the concepts learned in the
chapter and analyze a topic of his choice. He is required to design , develop , and
validate a program on that topic. The resulting program is evaluated by using
specific checklists found in either the main part of the book or in the confirmation
section . The total number of points that can be awarded for the assignments is 100,

and studen ts scor i ng 95% or mor e rece ive an “A” while those scoring between 90% and

V 
94% receive a “B” . No grades are indicated for other scoring ranges.

A Magic Square is used as a consistent example for explaining task analysis,
behavioral 3bjectives , and criterion tests (including entry tests, pretests, and
post tests ).  A Magi c Square i s a mul ticellu lar square con tai ning an odd number of

V 

cells with numbers placed in them such that each horizontal row, each vertical
colum n , and each diagonal sum to the same number . The numbers may be either
consecutive or increased by increments of five. (If you want to know how to con-
struc t a Magic Square , check p. 18 of the text l) Since a set of rules and pro-
cedures exist for creating the produc t, a tas k anal ys is of a Magi c Square can be
done. Thianrajan explains task analysis. Since there is an intended visibl e out-
come , behavioral objectives for a Magic Square can be constructed . Thiagarajan
explains behavioral objectives. Finally, since there are correct Magic Squares
and incorrect Magic Squares , criterion tests can be written for Magic Square con-

V 

struction. Thiagarajan explains that also. It is a novel way to explain task
analysis, behavioral objectives, and criterion tests , but the intricacies of the
Magic Square sometime create confusion.
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I Ed i t ing frames , developmental testing and revision , and validation testing
are discussed without using the Magic Square. The discussion on editing is directed( toward external language and subject-matter editors to which the student-programmer
presumably has access. Emphasis is given to three types of editing : (a) revision

I of subject matter involving changes in language and frame sequences (b) revision
of language not i nvolving changes in subject-matter or frame sequence; and (c)

I revision of program i nvolving changes in language but not in subject matter. In
the developmental testing and revisions, importance is placed on introductory
coments which hel p ‘reduce students ’ test anxiety, aversion to criticism , and

I aversion to self- instruction. Validation testing, it is noted, col lects and
- evaluates four kinds of data: (a) description of the students involved in

I validation testing ; (b) indication of gain or loss in the students’ ach ieveme nt;
(c) time taken by the students to complete the program; and (d) the instructional
situation in which the validation testing took place.

A con fi rma tion sec tion at the conclus ion of the boo k con ta ins correc t res ponses
to the questions embedded in the text.

DATA SUMMARY :
Medi a: Programe d text

I Application : Individualized instruction
Evaluation: 32 students at Indiana University
Key Number : 3.4 Develop Instructi on
Authoring aid type: Tool
Num ber of pages: 122

- 

- Number of references: 11

¶ 1
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REFERENCE NUMBER: 3.5.1 VALIDATE INSTRUCTION

CITATION :

Abedor, A.J. Development and validation of a model for formative evaluation of

self-instructional multi-media learning systens. Paper presented at the

meeti ng of the Amer ican Educa tional Researc h Assoc iation , Chicago, April 1972.

1’~ ABSTRACT :
A revision model was developed and field-tested In order to: (a) identify

instructional deficiencies through data collection ; (b) analyze the deficiencies
which require revision of materials; and (c) design , integrate, and evalua te the
revisions . The study was conducted in four phases. The first phase was design
of a MK I flowchart revision model based on a review of the literature. The
second phase was tentative evaluation of the W I model based on interviews wi th
several developers of multi-media instructional treatments. The third phase was

to incorporate the results of the interviews into a KM II revision model which

used small-group tryout and debriefing procedures as the primary technology for
identifying instructional problems and recommending effective revisions . The
fourth phase was empirical testing of the MK II revision model in three separate

V 
experimental situations.

Abedor notes that revision of materials used in a multi-media instructiona l
system can be a monumental task , and that persuasive data (in terms of both quantity
and quality ) are needed to convince developers that revision is required . “In
other words, the del ivery vehicle must have several serious discrepancies before
it warrants an overhaul. ” He also notes that develo pers usua l ly do not have the
time or resources to make multiple, iterative revisions of materials. Therefore ,
the MK II model was designed to generate large amounts of corroborative data on
Instructional problems in a one-shot trial of the prototype lesson.

Unlike other formative evaluation models, this model uses face-to-face
interviews between the lesson developer and small groups of students . The optimal
size of the group was determined to be nine students plus the lesson developer.
The procedures for group debriefings included the following: (a) selection and
orientation of the volunteer students who vary in their entering abilities; (b)
individual use of the prototype lesson materials by these vol unteers; (c)
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administration and assessment of learning and attitudinal measures to provide
data for the debriefing (d) development of a debriefing document ; and (e) imple-
mentation of the group debriefing.

Empirical testing of the MK II model was conducted in five field experiments
with three Michigan State University faculty members and students in thei r courses .
The validity of the MK II model was defined as enabling the lesson developer to
identify unsatisfactory sequences of instruction, and as resulting in development
of substitute, satisfactory sequences. If one-third or more of the group of
students indicated d~ssatisfact ion , boredom, confusion , or lack of understanding
with a particular sequence, then it was deemed “unsatisfactory .” Experimental and
control groups were used to validate the model .

In two experiments , significant differences were obtained (p. <01 ) favoring the
lesson revised according to the model on all four dependent measures (postt est ,
gain score , percent achieving 80% criterion, and student attitudes). In the third
experiment , a significant difference (p. <01 ) was noted only on the posttest.

The author notes that, because of social and psychological interactions , the
overall effectiveness of the MK II for data gathering will per haps vary from
situation to situation. For example, “in the case of developer B, the prototype
lesson was so ineffective and the derogatory coment of students so devastating

{ that by the end of the debriefing he was simply unwilling to continue the process
for the seemingly ungrateful students... In the case of developer C, he appeared
unwilling or unable to handle the relatively large number of derogatory comments.
Thus , he closed off discussion prematurely and refused to revise the prototype
lesson. ” In another Instance, the author notes that the “groups appeared to
develop a ‘momentum’ phenomenon. If they got started on a deragatory tneme
they kept going and the comments became increasingly derogatory until the author
was forced to become defensive and begin justifying the lesson rather than
exploring ways to improve it.” Since the effectiveness of the MK II model depends

1 - on the data gathered during group debriefings , the serious disruptions undermined
the process. Whether these weaknesses are a fault of the methodology or of the

) group dynamics was not determined.
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The use of Abedor ’s model shoul d be explored s ince , unl ike most models, it
attempts to function in a real-world , operational environment. Further, data
seem to indicate that it works effectively in identifying and generating useful

i 
revisions .

DATA SUMMARY :
Medi a: None
Application: Conventional and individualized instruction
Evalua tion: None

— 

Environment: Civilian

I Key number: 3.5 Validate Ins truc tion
Authoring aid type: Procedure
Number of pages: 45

- Number of references: 17

I
I
I

I I
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REFERENCE NUMBER: 3.5.2 VALIDATE INSTRUCTION

CITATION :

Al eamoni , L.M. MERMAC: A model and system for test and questionnaire analysis

(Research Rep. 330). Champaign: University of Illinois , Office of
Instructional Resources-, Measurement and Research Division , March 1970.
(ERIC Document Reproduction Service No. ED 055 097)

ABSTRACT :
An evaluation model was developed and implemented which provides instructors

wi th basic data required for decision-making about student abilities , course
atti tudes, grade distributions , and test appropriateness. The data are provided
in useable formats and give quick feedback to students . Specifically, the model
is usefu l for test analysis and course evaluation questionnaires by allowi ng the
user six options.

First , test items are scored. Up to forty subscores may be produced for each
individual , and each item and response may be weighted either the same or
differently for any subscore. A sample output from this SCORE program is given
in the text.

Second, scores for groups of individuals may be analyzed and the following
descriptions produced: (a) frequency distribution and histogram ; (b) mean , median ,
and standard deviation ; (c) Kuder-Rlchardson reliability ; (d) standard error of
measurement; (e) Spearman-Brown prophesy for .90 reliability ; (f) raw scores,
standard scores may be weighted , and the sum assigned a letter grade. A sample
output from this TOTAL program is given in the text.

Third , a test item analysis printout may be given to the student. His test
score , a list of items missed with his responses , and the correct responses are
printed . A sample of this ERROR program is given in the text.

Fourth, item analysis data are provided as a plot of the percentage of
individuals responding to the correct response by fifths of the total . Item
alternative analysis data are provided as a proportion of individuals responding ,
a point biserlal correlation, and the number responding to each alternative by
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— fifths of the total . A sample output of this ITEM program is given in the text.

Fifth , i tem data may be analyzed according to some external cri terion other
than the keyed test score. The output format of this SELECT program is the same
as the ITEM format.

Sixth , data from course evalua tion ques tionna i res , attitude scales, and other
measures w ith no known correc t res ponse may be sum ar ized . A frequency di stribution
of res ponse s , a weighted mean , and a standard dev iation for eac h item are prov ided .
Subscores may be generated with means, standard deviations , split-half reliabilities ,
and percentage of individuals responding to the noncriterion items. A sample out-
put from this QUEST program is given in the text. The QUEST program has been
applied to the Illinoi s Course Evaluation Questionnaire, which yielded responses to
fifty i tems and provided six subscores concerning general course attitude , instruc-
tional method, course content, interest-attention , instructor effectiveness, and
unique items requested by a user.

The MERMAC manual and system documentation can be obtained from the University
Press , Un ivers ity of Ill ino i s , Urbana , Illinois 61801.

DATA SUMMARY :
(1 Media: - Computer-based

Application: Conventional and individualized instruction
Eva l ua tion: None
Env i ronmen t: Civ i l ian
Key number: 3.5 Val idate Instruction

V Authoring aid type: Tool
Number of pages: 14
Number of references : 1

H
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I REFERENCE NUMBER : 3.5.3 VAL IDATE INSTRUCTION

I CITATION :

Bloom , B.S. Learning for mastery. Evaluation Comment, 1968, 1(2)

Humel-Rossi , B. A formative evalua tion of Bl oom ’s mastery learning concept.
New York: Van Va lkenburgh , Nooger , and Nev i lle , 1972.

I.
ABSTRACT :

I This two-part evaluation exercise is based on the article by Bloom , and is

— conducted in accordance wi th the twenty-i tem, multiple -choice test by Humel-Rossi.
The test is designed to assess understanding of the concepts given in Bloom ’s ar-
ticle and understanding the use of formative evaluation .

I The article discusses the variables present in a mastery learning strategy,
and the approach used by Bloom to derive a mastery learning strategy. There are
five variables in a mastery learning strategy: (1) aptitude for particular kinds
of learning; (2) quality of instruction; (3) ability to understand instruction ; (4)
perserverance ; and (5) time allowed for learning . Bloom outl ines the preconditions
necessary for mastery learning , the operating procedures required, and the outcomes

f to be evaluated . One important precondition is a performance standard by which to
judge the achievement of students . Another important precondition is formative
evaluation, accompanied by diagnosis and followed by prescri ption . Outcomes may

I be measured in both cognitive and affective domains.

The test is composed of an instruction sheet; a specially-treated answer
sheet which, when rubbed , displays the answer; and the testing instrument. The

I answer sheet (or card) provides immediate feedback. If the wrong answer appears
in the spot being rubbed , then alternative choices are rubbed until the correct

1 answer appears. The whole testing package is called a “Trainer-Tester Self-Scoring
I Student Response Device.” A reprint of Bloom’s article is included in the

package.

One ’ s belief in the competency of course developers and evaluators is usually
a matter of faith. This is one example of an Instrument which may provide some
data concerning that competency.

1
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I DATA SUMMARY :
Media: Print , chemically-treated answer card

I Application : Conventional and individualized instruction
Evaluation: None

I Environment: Civilian
Key number: 3.5 Validate Instruction

I Authoring aid type: Tool
Number of pages: 11 (article), 4 (test)
Number of references: 18 (article), none (test)

I
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I
• REFERENCE NUMBER: 3.5.4 VALIDATE INSTRUCTION

( CITATION:

Rayner , G. 1. An empirical study of a methodology for the revision of systemati-.

I cally designed educational material (Report No. 24). Tallahassee : Florida
State University, Computer-Assisted Instruction Center, March 1972. (ERIC
Documen t Reproduc tion Serv ice No. ED 067 877)

ABSTRACT :
I A revision model for systematically designed educational materials was developed

and tested. The model can be applied to a course which: (a) has been developed

J using some systems model ; and (b) inc ludes several subcomponents , includ ing
specific objectives clustered in some “uniti zed” way (commonly called modules),
instruct ional mater ials , criterion-referenced diagnostic tests, remedial prescri p-
tions, pretests, and posttests. These components furnish the information needed
for effective revisions. Data sources include both students and subject matter
experts. Measuring instruments consist of content examinations , attitude scales,

- and col lections of informal and solicited student comments.

V 

Application of the model results in content revisions and procedural revisions.

I Content revisions can be made on any or all of six components of instruction noted
above. A change in any one component may necessitate changes in other components.

- ( Procedural revisions include all operational changes made in the process of pro-
viding instruction to students. Attention is focused on problems identified by
student criticisms . Procedural revisions are mainly made in pretesting, student
orientation, instructional operation , posttesting, and grading.

The revision model was appl i ed to a requ i red course i n heal th education for
elementary education majors at Flori da State University . Students were enrolled

1 in the course for two successive quarters, and were randomly assigned to either
of two treatments: computer managed instruction (CMI); or conventional instruction

- I - (CI). The CMI treatment was individual ized while the CI treatment was group-paced
V 

- and managed by a professor. In both treatments, modulari zed ins truction cons isted

I of objectives, sampl e test Items, selected instructional materials , diagnosti c
tests, remedial prescriptions, and posttests. During the first administration of
the course, only 17 percent of the students reached criterion of 80 percent or
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more . After the course was revised according to the model discussed here, 71
percent of the students reached criterion. No significant attitude changes
occurred across the administrat ions. Course completion times and total time
si gned-on to the computer terminal increased after the revision, even though
the number of course objectives dropped from 32 to 23. The nisther of minutes
logged-on to the terminal versus criterion performance was analyzed. Of those
studen ts spendi ng 200 or more minutes on the terminal , 92% reached criterion;
of those spending between 100 and 200 minutes on the terminal , 56% reached criter-
Ion; of those spending 50 to 100 minutes on the terminal , 73% reached criter ion.

After two successive administrations of the health education course, it
was recommended that the principal content change in the model itself should be
establishing more stringent criterion for test item revision . Since the overall goal

t was 80 percent mastery, test items with a posttest difficulty level below 80
percent should be reviewed for ambiguity, isomorphism with the objective, clarity
of related instructional material, accuracy of prescriptions, and coniuents from
students who missed the item. Three procedural changes were also recommended:
(1) withi n-course reviews ; (2) small—group help sessions ; and (3) intra-course

deadlines to prevent students from leaving the entire course to the last few
days or weeks. The need for the last change was indicated by the fact that, in
the second admin istra tion of the course, 34 percent of the tests were taken in
the las t week.

- 

I
Debriefing questionnaires for the CMI and CI groups are given in two appendices.

H 
DATA SUMMARY :

Media: Computer-assisted instruction
Appl ication: Conventional and individualized instruction
Evalua ti on: None
Environment: Civilian
Key number: 3.5 Validate Instruction
Authoring aid type: Procedure
Number of pages: 163
Number of references : 29
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I REFERENCE NUMBER: 3.5.5 VAL IDATE INSTRUCTION

I 
CITAT ION:

Ward , M. E., Examination and application of formative evaluation for author

I utilization during the preparation of a CAl course (Doctoral Dissertation,

University of Plttsburg , 1972). (ERIC Document Reproduction Service No.

ED 076 056)

ABSTRACT :

f Ward investigated an author ’s use of formative evaluation during the prepara-
tion of a CAl course. Four specific questions were examined : (1) what models
ex ist for forma tive evalua tion rela ted to the develo pment of course materials;

- (2) of those models , wh ich one is more appropr iate for use dur ing CA l course
preparation ; (3) us ing the sel ected model , wha t resul ts obta in for forma ti ve
evaluation during CA! course preparation; and (4) what guidel ines and forms can
be identified for incl usion in an author ’s manual for formative eva lua tion of the
mater ial s develo pment process?

Five evaluative model s were studied. The first model , developed -by Stake, was
based on: (a) descriptions of what intended antecedents or entry behaviors were

I expected , what i ntended instruc tional processes were planne d , and what ou tcomes
would be evaluated ; (b) descriptions of what actually occurred versus what was in-
tended to occur ; and (c) two evaluative judgements, one subjective by an evaluator ’s

I personal standards and the other objective by comparison of the particular program
to alternative , simi l ar programs. Briggs proposed a second model , the procedures
of which would take effect during the development and evaluation phases of the

- 
material development cycle. Instructional materials would be selected and modified

V 

on the basis of: (a) learner characteristics ; (b) intended outcomes; (c) le3rning
al ternatives such as dual-track programs; and (d) performance test results from

F small—group tryouts and classroom tryouts. In a third model , Baker and Schultz
outl ined seven steps, or componen ts, in the instructional development process.

r They are: (1) formation; (2) Instructional specification; (3) item tryout; (4)
product development; (5) product tryout; (6) product revision ; and (7) operations
analysis, in order that effective procedures may be clearly identified. The fourth

I model , by Abedor , (Reference 5.5.1) relIed on technical review by subject matter ex-
perts, group tryouts, and face-to-face debriefings between students who took the lessons

B-l2 7
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and authors who developed them. Glass proposed an evaluation model for finished
products . m e  model , prepared for use by outside evaluators in evaluating finished

instructional products already on the market, considered nine points : (1) the pro-

duct description ; (2) goals evaluation ; (3) point of entry of the evaluator ; (4)

I trade—offs (5) comparative cost analysis; (6) evaluation of technical quality ,
content, medium and availability ; (7) evaluation of outcomes; (8) sumative judge-

I nients and recommendations; and (9) scope and value claims modifying the sumative
judgements.

After consultation with the dissertation committee, Ward decided to fol low the
Baker and Schultz model and add to It an outside evaluation component at the

J Instructional Specification stage. The model was appl ied duri ng the development
by the author of a CAl course for regular classroom teachers in education of

I visually-handicapped children. The course was del ivered to rura l school teachers
via a mobile CAl laboratory . Early evaluation comments indicated the need for a
handbook to accompany the on-line lesson materials , and so a handbook was written.

- Fifteen col l ege students comprised the field test for the course. Revisions to the
on-line course and the handbook were based on: ( 1) student respon se records;
(2) on-line time records for each chapter and for the total course ; (3) print-outs
of unanticipated responses to course questions ; (4) print-outs of student coninents

I made on-line by students who had branched themselves into the comment routine ; and

- 
(5) results of the final examination. The Operations Analysis phase of the model

[ Identi fied points where critical time delays occurred, where problems developed ,
where specific activities facilitated the development process, and what forms and
procedures would be useful for transfer to other developmental projects.

i Four procedures and forms were Identif led which , according to the author ,
I “may be useful to other CA l course au thors prepar ing course mater ial for the [IBM]

1500 system while at the same time conducting formative evaluation . Some discussion
of these procedures and forms might be appropriate to Include in a manual for
authors of CA! materials. ” The procedures and forms are as follows .

I
First, the Baker and Schultz cycle for instructional materials development

I provided an appropriate framework for scheduling activities for course development.
The model served the purposes of formative evaluation very satisfactorily.

I
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Second, time spent on-line learning the capabilities of the 1500 system gave
the author ideas about how system capabilities could be used effectively, about the
disadvantages and advantages of certain formats for content presentation and
queries, and about various forms of and reaction to feedback for both correct and
incorrec t responses. This is a simple Idea but how many times is it overlooked?
When an au th~’r and a software prograniner work in consort to develop a CA! lesson ,
the author should spend the maximum permissible time on-line .

Third, author revisions done prior to submitting lesson materials to the
CAl Laboratory eliminated changes and corrections which w~uld otherwise have
consumed time either on-line or in discussion wi th a software programmer in order
to clarify the author ’ s intent.

Fourth, outside evaluation was facilitated by use of comment cards devised
by the author. The cards , with spaces for identifying the lesson label and medium ,
reduced the author ’s time needed to identify the material being evaluated and
commented upon. The comment cards were chosen by Laboratory personnel to replace
blank cards previously used, which wa s another indicator of usefulness. Comment
card fr’rmats are given in Appendices 6-2 and G-3 of the report .

Examples of author format sheets , audio message program sheets, and a CR1
coding s ieet for development of CAl lessons are given in Appendix I of the report.

DATA SUMMARY :
Med4 a: Computer-assisted Instruction
Application : Individualized Instruction
Evaluation: Formative evaluation by twe lve outs ide evaluators
Env i ronment: Civ i l ian
Key number: 3.5 Validate instruction
Authoring aid type: Procedure
Number of pages : 146

F Number of references: 41

I i i
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REFERENCE NUMBER: 4.1.1 IMPLEMENT INSTRUCTIONAL MANAGEMENT PLAN

CITATION :

Air Force Advanced Instructional System. Weapons Mechanic implementation plan

(Revision 4). St. Louis , Mo.: McDonnell Douglas Astronautics Company -

Eas t, 30 September 1975.

ABSTRACT :
An implementation plan is a detailed documen t coverin g every as pect of

( conducting and administering a course of instruction. This particular plan was

written for a course in a computer-assisted , computer-managed , multi-media , multi-
track prototype instructional system being developed for the Air Force A ir Tra ining
Command. Topics covered by the Weapons Mechanic implementation plan include:

V (a) development and validation of instructional materials; (b) manual management

procedures; (c) devel opment and validation of entry testing procedures; (d) sequence
and structure of lesson materials , including alternative learning strategies ; (e)

t resourc e requirements for instruction; (f) media overlap, multi-track , and computer-
assisted instruction strategies; (g) incentive management procedures; (h) acceptance

tests for instructional materials; (i) computer—managed instruction capabilities
and application ; (j) media , media devices , and individualized carrels; (k) main-
tenance , testing, and procurement of media devices; and (1) facility modification
and hardware/equipment support. V

Since the specific detail in an implementation plan cannot be widely trans-
ferred as an authoring tool or procedure , this discussion will center on three
characteristics of value to other course developers: (1) the kind of detail
required in an implementation plan ; (2) the sequential treatment of instructional
components ; and (3) the support documentation accompanying the narrative text.

First, the detail In an implementation plan consists of concrete , specific
statements which allow personnel to Implement the Intended course and, more impor-
tantly, to identify possibl e flaws in that Implementation . For example, the
Weapons Mechanic Implementation plan specifies the exact levels of review for
instructional materials and in what functional departments lesson reviewers work .
In def in i ng resource requirements for large-group tryouts , the implementation plan
specifies , “The primary resource which shal l be required for large-group tryouts is

B-13O
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instructors . The procedures for using instructors to collect data for dependent
variables and criteria are described in the Section on Manual Management Pro-

I cedures. At least 2 instruc tors per bl ock , shift , and week will be required .
Thei r roles are descr ibed i n the Section on Manual Mana gement Procedures .” And

I concern ing the ma intenance of carrels , the implementation plan states, “Based on
the nature of carrel s (e. g ., no moving parts, no primary optical alignments , etc.)
preventative maintenance shall be performed on a 40-day cycle.. .Preventative
ma intenance shall inclu de Ins pection for surface damage, struc tural damage and
rigidity . Figure 3-1 shows the logic tree for preventative maintenance.” In
other words, the clearly stated procedures and requirements in an implementation
pl an are intended to prevent the confusion and unintentional mistakes that result

I from unpl anned initiation of an instructional system or its component parts.

Second, by using a systematic, sequential treatment of component parts, very
few details are “forgotten” or buried . For example , in this document, the section

( on carrels reads, “3.2 Carrel s, 3.2.1 Impl ementation of Carrels , 3.2.2 Ma intenance
of Carrels , 3.2.3 Qual ity Contro l of Carrels , 3.2.4 Testing of Carrels.” Othcr
sections follow the same format. It may read mechanically, but the thoroughness
and detail assured by such a format are required in an implementation plan.

I Third , the support documentation accompanying an implementation plan is
designed to answer possibl e questions raised in the text and to provide a factua l

I bas is for the scheme of the plan . For exampl e, in this document it is stated that
“During the initial tryout period , three methods are explained in the text. One

Ii 
method is by personal interview , for which Appendix A contains a structured
ques ti onna ire.” SimIlar documentation in the form of figures and tables also
exi sts for course outl ine , small-group tryout schedule, facility modification ,

I computer terminal installation , and other activities discussed In the text.

An effective imp lemen tation plan wi ll have these three charac ter i sti cs of
great deta i l , logical treatment of component parts, and support documentation .
Once a complex operation like implementing an instructional system Is “nailed
down ” with an implementation plan, system developers and system users have a

I common ground for reviewing and refining the system.

I
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I DATA SUMMARY :

I Media: Computer-assisted instruction , audio—visual , and
programmed text

Application: Individualized Instruction

I Evalua tion : None
Environment: Military (A ir Force)
Key number: 4.1 Implement Instructional Management Plan
Authoring aid type: Procedure
Num ber of pages: 75
Num ber of references: None

F
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• I REFERENCE NUMBER: 4.2 .1 CONDUCT INSTRUCTION

I CITATION :

Air Force Advanced Instructional System. Learning center instructor (LCI) .

I St. Louis, Mo.: McDonnell Douglas Astronautics Company - East, 1 March 1976.

ABSTRACT :

A self-paced , individualized, instructor-training package was written for use
in a computer-assisted , computer-managed , multi -media , multi-track prototype

J instructional system being developed for the Air Training Command. The
package is divided into two parts. The first part consists of textual discussion

I concerning the instructor functions in the Advanced Instructional System (AIS).
The second part consists of performance-orinented internship and certification
tra in ing documen ts for three specific courses : (a) Inventory Management and
Mater iel Fac i l iti es ; ( b ) Prec i sion Measuremen t Equ ipment; and (c) Weapons Mec han ic.

The first part of the package contains: (a) a glossary of terms related to
computer-based instruction; (b) an introduction to the AIS; (c) a discussion of the
functi ons and responsibilities of learning center instructors; (d) details , pro-
cedures, and input forms for the computer-managed portion of the system; (e) a
discussion of how to ma i ntain lãvorable learning conditions in the learning center;

V 
and (f) a discussion of programed texts and audio-visual modules for instructional
use in the AIS.

The second part of the package is a proceduralized guide to instructor duties
in a learning center. Topics covered include : (a) computer term inal opera tions
for grading and for learning center management; (b) instructional preparations and
student-centered activities in learning center operations ; (c) entry testing pro-
cedures ; (d) administrative duties required of learning center instructors ; and
(e) curriculum development responsibilities for lesson materials reviewing and
career progression .

11
1V~
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DATA SUMMARY : -

Media: Print
I Application : Individualized instruction

Eval ua tion : NoneI Environment: Military (Air Force)
Key number: 4.2 Conduct Instruction
Authoring aid type: Procedure
Number of pages : 70+

I Number of references : None

11
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I REFERENCE NUMBER: 4.2.2 CONDUCT INSTRUCTION

CITATION :

I Askren , W. B., & Valentine , R. I. Value of job experience to teaching effective-
ness of technical training instructors (Report No. AFHRL-TR-70-8).

I Wr ight Pa tterson A ir Forc e Base , Ohio: Air Force Human Resources Laboratory ,
Tra i n i ng Researc h D iv i sion , June 1970. (NTIS Documen t Reproduc tion Serv ice

I No. AD 709 876)

ABSTRACT :
Is teaching effectiveness related to field job experience? After comparing

Air Force technical training instructors with and without field experience, the
I authors found no evidence of significant differences in teaching effectiveness

between the two groups of instructors. However , grades for students who had
field-experienced instructors increased from start to finish of course, while grades
for students who had non-field-experienced instructors decreased in the same period .

Both groups of instructors were also rated in twelve categories by supervisors.
J Field-experienced instructors were generally rated higher than non-field-experienced

instructors in three categories : (a) Knowl edge of Subj ect Matter; (b) Student
Interest; and (c) Student Participation . No difference was noted in the instructor
ratings for four categories: (a) Lesson Plan Preparation; (b) Organization of
Material; (c) Use of Training Aids ; and (d) Evaluation of Student Progress.

Interaction between type of instructor and course unit indicated that non-field-
experienced instructors were more effective wi th lecture-theory units . Field-
experienced instructors were more effective with equipment-oriented units .

DATA SUMMARY :

F Medi a : None
Application : Conventional instruction

• Evaluation : None
Env ironment: Military (Air Force)
Key number: 4.2 Conduct Instruction

V Authoring aid type: Procedure
Number of pages :
Number of references: 2

V 
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REFERENCE NUMBER: 4.2.3 CONDUCT INSTRUCTION

CITATION :
N

Popham, W. J., & Ba ker , E. L. Classroom instructional tactics. Englewood
Cliffs , N.J.: Prentice Hall , 1973

p • ABSTRACT :
Learning and attitude are closely related. Since instructors wish to promote

reasonable attitudes ir~students (and thus create a better environment for learning),
repressive techniques in class management should be avoided . Popham and Baker
su ggest six ru les for ra tional classroom mana gement based on educa tional an d
psychologica l researc h . 

-

N -
/

Rule No. 1. Attend to observable behavt~r. Criteria for judging the

propriety of students’ actions should beV established , of course , but simply
because you “sense trou ble ” Is sel dom a reason for pun i shment.

N

Rule No. 2. Tell students what type of behavior is expected of them. This
information should not be expressed in a threatening manner nor should it be
hidden and then released bit by bit when a student is caught misbehaving .

Rule No. 3. Do not reward undesirable behavior.

Rule No. 4. Avoid punishing undesirabl e behavior.

Rule No. 5. Provide acceptable alternative student responses for undesirabl e
behavior. Rules 3, 4, and 5 are closely linked to each other.” The idea behind
them is: if you want a behavior to continue, reward it; if you want a behavior to
disappear , ignore it and offer an alternative response.

Rule No. 6. Reward appropriate behaviors. When a student has substituted or
has begun to substitute a desirable response for an undesirable response, reward him.
An appropriate reward -- called a positive reinforcer -- dep.~nds upon the context
of the Individual student and the learning situation .

8-136 -
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The rules are presented in a pr inted , self-instructional program complete wi th
an answer mask and a mastery test with answers. A coordinated filmstrip-tape
program is also ava il able from Vincet Assoc iates , Inc ., P .O. Box 24714, Los Angeles ,
California 90024.

J
DATA SUMMARY :

I Media: Programmed text (audio-visual is optional)
Application: Conventional and individualized instruction
Evalua tion : None
Environment: Civilian
Key number : 4. 2 Conduc t Instruction

I Authoring aid type: Tool
Num ber of pages: 158
Number of references: None

F
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REFERENCE NUMBER: 5.1.1 CONDUCT INTERNAL EVALUATION

CITATION : Ba i ley, R. W . Testing manual procedures in computer-based bus iness
i nformation systems. In W. B. Knowl es , N. S. Sanders , & F. A. Muckl er (Eds.),
Proceedings of the 16th Annual Meeting of the Human Factors Society, 1972,

395-401

I ABSTRACT :
Testing of manual procedures as an essen tia l part of the total systems~~----~

development process is discussed . The Be l l System personnel su bsystem testing
program is used as an example. It consists of six steps. The first step is

• Prel iminary Evaluation , which consists of design verification of personnel sub-

system products by checklists and l ow-level simulation techniques.

The second step is a Position Package Test which evaluates position packages

by using representative subjects in a simulated operational environment. A
position package consists of position practice, trainIng materials , performance
aids, forms and/or i nforma tion d isplays, and a statement of the minimum qualifica-
tions required of position holders. Position may be aefined as job responsibility .

The third step is a Subsystem Test which analyzes the proper information flow
for processing every transaction that enters a system and triggers system processing .
Sequential information flow into and out of positions is also considered .

The fourth step is a System Test, cons isting of performance tests for the
personnel subsystem and the computer subsystem in separate simulated operational
environments. 

V

The fifth step is a Total System Test. The total business information system
is performance-tested in a simulated operational environment.

I I 
-
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The sixth step is a Trial . The final step of the testing program is conducted
in a real-time operational environment to determine if the system achieves specified

I. system performance objectives under normal operating conditions.

A test report containing quantitative results and recommendations records not

V 
onl y the num ber and kinds of errors made dur ing the test but also the proba ble

J causes for the errors. Accuracy objectives are set before testing begins , and
estimated error rates derived from the tests are compared with the accuracy
objectives to determine what changes are required to make the system meet its
performance objectives.

The au thor notes tha t errors can be caused by seven factors : (a) design; (b )
documentation ; Cc) training ; (d) personal ; (e) source data; (f) environmental ;
and (g) man-machine interface.

DATA SUMMARY:
V 

Medi a: Simula tion
Application: Conventional and individualized instruction
Evalua tion: None
Environment: Civilian

I Key number: 5. 1 Conduct Interna l Evalua tion
Authoring aid type: Procedure

I ~~

‘ Num ber of pages: 7
V V Number of factors : None

I)
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V 
REFERENCE NUMBER: 5.1.2 CONDUCT INTERNAL EVAL UAT I ON

CITATION:

M i l ler , G. G., and Sellman W. S. Development of psychometric measures of student
attitudes toward technical training: Norm group report (Report No. AFHRL
TR-73-l5). Lowry Air Force Base, Colorado: Ai r Force Human Resources

J Laboratory, Technical Training Division , October 1973.

ABSTRACT :
Development of a new student critique form (SCF) for the Air Training Command

(ATC) is di scussed. The study had four objectives: (a) generate more items for
a previously-developed prototype scale in order to increase its reliability ;
(b) administer the improved SCF to large numbers of officer, NCOs and ai rmen
enrolled in technical courses; (d) factor analyze the SCF in order to ensure scale
unidimensionality; and (d) norm the SCF for officers, NCOs, and airmen. Factor 

V

analyses revealed seven unidimensional scales: (a) Instructor Competence;
(b) Study Environment and Testing ; (c) Specialty Training ; (d) Training Impressions ;
(e) Classroom Facilities and Environment ; (f) Training Devices and Audio-Visual
Aids ; and (g) Training Materials Adequacy.

A 69-item SCF was administered to officers, NCOs , and ai rmen en rol led i n
techn ica l train ing courses at si x Ai r Force bases (Chanu te, Keesler , Sheppard,
Lowry, Lackland, and Goodfellow). Scores were returned for each rank, A i r Force
Spec ial ty Code (AFS C) , an d A i r Force base where the tra in ing center was l ocated,
as individual average scores and as scale scores. Scores for each unidimensional
scale were also reported by rank, AFSC , and base.

Anal yses of scores returned by 1,669 trainees indicated: (1) attitudes of
-. trainees toward technical training were “slightly” positi ve ; (2) the most

positive attitudes toward technical training were held by NCO5, fol l owed by
officers, and then airmen; (3) since statistically significant differences existed
among scores at the six bases, the SCF should be normed separately for each base;
(4) the Instructor Competence scale received the most consistently-positive
response from trainees; and (5) the Specialty Training Scale r~celved the most

B-14O
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I consistently-negati ve response from trainees, which indicated a lac k of assurance --
especially among airmen -- that technical training was adequately preparing them

I for on-the-job performance.

The next phase of the critique 1n~ rovement program will be development and
implementati on of computer software for managing the enti re student critique

J program.

Append ix A contains a sample ATC Form 736, Student Cri tique . Appendi x B
I contains the improved student critique form.

DATA SUMMARY :
V Media: Print

Appl ication: Conventi onal and Indi vidualized Instruction
Eva lua tion: In ternal stati stical anal ysis

- I Envi ronment: Military (Air Force)
Key number: 5.1 Conduct Internal Evaluation

c Authoring aid type: Tool
I Number of pages: 42

Number of references : 18
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I REFERENCE NUMBER: 5.2.1 CONDUCT EXTERNAL EVALUAT ION

I- CITATION :

Anastasio, E.J. An evaluation of the demonstrations being conducted by The

I ‘ University of Illinois and the MITRE Corporation of their respective computer-

assisted instructional systems (ETS PR-72-l9). Princeton, N.J . :  Educa tional
Testi ng Serv ice, 1972. (ERIC Document Reproduction Service No. ED 072 070)

ABSTRACT :
Development and structure of a plan for evaluating the cost performance and

educational benefits of the TICCIT and PLATO projects in 1971-72 are reported.
Included with the report are: (a) an annotated bibl iography of documents relati ng
to computer-based education in general , and to research and development and
evaulation concerns of each project; (b) Appendix A , Survey of Ins truc tor
Activities and Attitudes; and (c) Appendix B, Attitudes toward Reading Question-
naire -- Grade 2 and Grades 4 and 6. Due to schedule slippages in each project’s

I development , the field-test evaluation has been repeatedly postponed. However, as
an example of evaluation procedure, the Educa tional Testi ng Serv ice (ETS) report is
useful . The report is divided into three sections.

The firs t section di scusses cost anal ysi s of PLATO and TICCIT i n terms of five
cost categor ies: (a) har dware ; ( b ) software ; (c) courseware ; (d ) adm i n i stration ;

- and (e) incremental site (out-of-pocket). A distinction is made between one-time
costs (developmental and implementation expenses) and recurring costs (operating
costs).  rn the TI CC I T cost anal ysis section , there are four par ts to hardware

I costs: (a) the processor facility ; (b) the communication system ; (c) the terminal
and (d) audio-video and other, Inclu di ng personnel costs. There are three parts
to software costs: (a) appl ication software; (b) authoring software; and (c)
del ivery software. Courseware costs are figured in dollars-per-hour for course-

h ware development by the following specialists : (a) Instructional psychologist;
(b) Instructional design technician ; (c) empirica l design technician; (d) packaging
specialist; (e) author; and (f) program implementation. Admin ist~atlon costs are
determined monthly on the basis of the ratio of each course-development cost of
the total monthly developmental costs. Incremental costs include expenses for modi-

1 fying a site for instruction (including air conditioning , and electrical and
facility modification). Cost categories for the PLATO system have been similarly

~ 1 8-142
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j- I divided , although it is noted that the very different natures of the two systems

I 
make d irect compar i sons mislea di ng .

The second section discusses educational analysis of the two systems in terms

of: (a) achievement and attitude measurement; (b) experimental design ; and (c)

data collection. Student achievement would be measured by standardized achievement

P tests, with addition of item-analysis and multiple-matrix sampl ing techniques for

obtaining group measurement. Student attitude would be measured by five standard-
ized attitude surveys and by ETS-developed items. The five attitude surveys are:

I (a) Student Ins truc tional Report ; ( b ) Compara tive Gui dance and Pl acemen t Program
- 

Student Questionnaire ; (c) Col lege Student Questionnaire-Part 2; (d) College and
Un ivers ity Env i ronmen t Scales ; an d (e) Student Reac tions to Colle ge. Several of
these scales were still under development in 1972. Not all scales would be completed
by any one student. Faculty attitudes would also be assessed. Experimental design
considers the comparability of groups taking different treatments, comparability of
content taken by taking different treatments, obtaining matched pairs of students
with and without CAl , an d appropr iate statistical anal yses to assess CA l program
effectiveness. Data would be collected from each project’s own records concern ing
system cost an d ma intenance , i.e., system reliability . In addition , system per-
formance var iable s such as term ina l response times , queuein g effec ts, ease of up-
dating both software and hardware, and user satisfaction with the system would be
exam ined . - The term i nals woul d be exam ined for comfort, safety, durability , and
special environmental or wiring requirements.

The third section covers technical analysis ,-w~ich consisted of a number of
visits by ETS to TICCIT and PLATO for detailed briefings on the projected hardware

V ) and system design. No conclusive findings are given .

- DATA SUMMARY :
Media: Computer assisted -instruction , computer-managed

- instruction
Application : Self-paced , Individualized instruction

V Evalua tion: None

F
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Environment: Civilian
Key number: 5.2 Conduct External Evaluation

J Authoring aid type: Procedure
Number of pages: 83
Num ber of references: 107
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REFERENCE NUMBER : 5.3.1 REVISE SYSTEM

CITATION :

Have lock, R. G . , Havelock , M.C., & Mar kowitz , E.A. Educational innovation in the
United States. Vol ume I: The national survey: The substance and the process.
Ann Arbor: The University of Michigan , Ins titute for Soc ial Research, Center

p for Research on Utilization of Scientific Knowledge, June 1973.

ABSTRACT :
This report is an assessment of educational innovations in the public sector

during the 1970-71 schoOl year. The process by which those innovations come about
or continue to opera te is di scussed .

f Specific findings , which may be of some interest, are as follows: (a) of 353
school districts sampl ed, 346 (98%) reported at least one major innovation during

J the year , with “major” being defined as a “substantial reorientation on the part of
the staff, a realloca tion of resources , or adoption of new practices, programs, or
technology,” (b) individualized instruction and team teaching were the most
frequently reported innovations ; (c) 83% of the innovations were successful; (d)
teachers played more key roles i n the i nnova tion s, followed by assistant super-
intendents, and then pr inc ipals ; (e) the greater barr ier to i nnova tions was
confusion among staff about the purpose of the innovation; and (f) school district
size and per-pupil expenditure positively correlated with frequency of Innovation ,

but no relationship was found between Innovativeness and the percent of graduates

F going on to four year colleges , the pupil-teacher ratio, or the difficulty in
obtaining financing for new or existing programs.

The data for this study were obtained through a very detailed but well-formatted
mail questionnaire , which is given in Appendix A with an instruction sheet. The
questionnaire could be easily adapted for obtaining data for revising an
Instructional system. The three-page questionnaire is designed to gather data:

J (a) describi ng the nature of the innovation and how it came about; (b) how much
emphasis was given to several key innovation procedures; (c) what barriers to
innovations existed ; (d) what institutional changes in both the local school and school
district resulted from the innovation ; (e) what internal and external resources
were used to Implement the innovation ; (f) how often and to what extent the
innovation was used ; and (g) specific characteristics of the school district ,

B-l45
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includi ng information on policies and procedures, system size and staffing, and
frequency of teacher strikes and student-community group protests.

DATA SUMMARY:

I Media: Print
Application: Conventional and individualized instruction

I Evaluation : None
Env ironment: Civ i l ian

i Key number: 5.3 Revise system
I Authoring aid type: Tool

Number of pages: 234+ (Report), 3 (Ques tionna ire)
Number of references: 24 (Report)
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REFERENCE NUMBER: 5.3.2 REVISE SYSTEM

I CITATION:

Haverl and, E. M. Transfer and use of training technology: A model for matching

f training approaches wi th training settings (HumRRO Tech. Rep. 74-24).
Alexan dr i a, Va.: Human Resources Researc h Organ ization , October 1974.

p (NTIS Document Reproduction Service No. AD A005 816)

ABSTRACT :
I A model for evalua ti ng tra i n ing approaches or innova tions in terms of

- 
requ i rements, resources , and constraints of specific training settings was

I developed and field-tested. The model contains two parallel sets of questions.
The first set of questions concerms the characteristics of the training ~pproach
un der cons iderat i~n’. The second set of questions concerns the requirements,
resources , and ~onstraints in the specific training setting. Thi s report

i discusses the develo pment of the prel iminary vers ion of the model , its field
- 

I evaluation by Air Force training personnel , and its subsequent revision. A
stand-alone version of the model wi th supporting material is given in the text.
Relationship of the model to Air Force procedures for Instructional System
Development (ISD), to the Rand Corporation ’s design system for instructional sys-
tens (MODIA) , an d to the Ai r Force ’s Advanced Ins truc ti onal System (AI S) i s
di scussed. The application of the model to several different training approaches

I and settIng is discussed.

With match ing , parallel sets of ques tions , the model operationally covers the
following components of instructional sys tems : (a) resources required and
resources available; (b) instructional design and management; (c) training content

V 
characteristics ; (d) instructional personnel ; and (e) student characteristics .

J The model was appl ied to the training approach called peer instruction used
in the Law Enforcement Specialist course (3ABR8123O) at Lackland Air Force Base.
Information for the model came from the Course Chart and the Plan of Instruction
for the course. General information was gathered during a site visit to the
School of Appl ied Aerospace Sciences at Lackland Air Force Base.

1
MCDONNELL DOUGLAS ASTRONAUTICS COMPANY — EAST



AUTHORING AID MDC E1570
BIBLIOGRAPHY VOLUME I 11 FEBRUARY 1977

I
Because requ i red informa tion coul d not be obtained from thi s course , the

I application of the model was unsatisfactory, but plans were made to apply the
model to another training setting in close collaboration with Air Force personnel .

I Critical data which could not be gathered during the original tryout included :
(a) the objectives of persons working in the training setting who were responsibl e

I 
for its efficient and effective operation ; (b) probl ems existing within the train-
ing setting; (c) availability of space, equipment , and support services; (d) l ead
times for - course modificati ons; (e) school operating policies; (f) student char-
acteristics; (g) availabili ty of funds in the training setting ; and (h) character-
istics of the training content. It was concluded that the model could not be

I applied very successfully to a training setting at a distance and with documentation
intended for other uses. In the proposed on-site application of the model , a more
r igorous evalua tion of the model wi ll be con ducted.

Results of the original application of the model to the peer instruction
I training approach are given in Appendix A.

DATA SUMMARY :
Media: Print) Appl ication: Peer instruction

V Evaluation: Field test

) Env ironment: M i l i tary (A i r Force)
Key number: 5.3 Revi se System

) Authoring aid type: Tool
Number of pages: 78

V 

Number of references: 24
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