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1. INTRODUCTION

1.1 PURPOSE AND OBJECTIVES OF PHASE II

The principal technical tasks of Department of Defense (DOD) contractors are
research, development and production of weapons and their supporting systems. Their
efforts involve searching for and using an enormous amount of scientific and technical
information. This store of information is continually growing, accoupanied by an
increasing need for improving the process of acquiring it.

The problem in the design of information systems is to channel the required
information to interested persons as efficiently as possible. The goal is to provide the
right information to the right person, in the right form, at the right time. A first step
in achieving this goal is to define the user's need and procedures for acquiring techni-
cal information.

The Office of the Director of Defense Research and Engineering has initiated a
two-phase study of user needs to determine the information acquisition patterns within
the defense community. A prior study (DOT) User-Needs Study, Phase I) 0'irveyed
these patterns among a random sample of research, development, test and evaluation
(RDT&E) personnel of the Department of Defense.

The aim of the present Phase H study is to perform a similar survey to learn how
scientists and engineers in the defense industry gather scientific and technical infor-
mation. Data were obtim.,d by personal interviews with a representative sample of
1500 from a population of approximately 120, 000 scientists, engineers and technical
personnel. These personnel were employed by 73 companies, 8 research institutes and
2 universities that are defense contractors. Each interview dealt with a specific task
recently completed by the user, and his experiences relating to the need for, search
for, and acquisition of information required in performing the task. Data were also
collected concerning the individual's use of formal technical information centers and
services, and on his background, experience and work activity.

The major study objectives were to answer questions in the following areas:

0 What are the educational, experience and job characteristics of the users
of scientific and technical information in the defense industry?

* What is the nature of the scientific and technical tasks within the defense
industry ?

* What characteristics does the defense industry exhibi: in its utilization of
technical information centers and services?

* What characterizes the search and acquisition process in the defense
Industr" ?

* What are the signrificant factors within the flow of scientific and technical
information (flow process) for the defense industry?

* What are the differences between DOD in-house and defense industry per-
sonnel and their needs and procedures for acquiring scientific and technical
information?

!.-I
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The study concentrated on the information wanted and used to perform specific
tasks. It was not concerned with "current-awareness" (i. e., "intentional browsing" I
that is not task-oriented) information which a person uses to maintain an awareness of
the state of the art, .o educate himself, to review previously known areas, and to
stimulate his thinking.

Many investigations have been performed, and much has been written, concerning
the flow of scientific and technical information. The tendency, however, has been to I
examine only small portions of the flow process, or to speculate about large portions

of the flow process in vague generalities. Therefore, very little of a comprehensive,
definitive and unifying nature actually has been said about the process. The DOD User-
Needs Study is the first attempt to obtain data on a large portion of the flow process,
and the Phase II analysis is the first attempt to draw definitive and unifying conclusions
from these data. This, in turn, will provide the first comprehensive definition of the
information requirements in today's complex array of scientific and technical endeavors.

1.2 CONCLUSIONS

The major conclusions of the study can be expressed in the form of guidelines for
management decisions bearing on the direction and scope of DOD information programs.
These guidelines are supported by the numerical results which appear in Sections 5, 6,
and 7, and in Volume III. The two surveys produced a considerable mass of data con- I
cerning the scientific and technical process and its information needs. It is likely that
additional analysis in depth may yield further information about the user's needs and the
flow process that would permit refinements and additions to the present guidelines.

Importance of Certain Categories of Information

Priority of effort should be assigned to information which is:

* In the development phase of the research, development and production cycle. f
* Related to design and performance.

* In the engineering field. I
The engineering subfields that are of greatest interest are electronics and

electrical engineering, and aeronautics and space technology. !

Importance of the Local Work Environment as a Source for Information1

Eighty percent of the time, the Phase II users first searched for information I
within the local work environment. Therefore, information policies should recognize
and seek to strengthen the utility of local sources of scientific and technical information.
Specifically, more effort should be devoted to:

0 Organized storage and active circulation to the local work environment of
information which is informal or semiformal in composition.

1The "local work environment" PAtends only as far from the user as an internal com- -
pany consultant, but not as far as the company Technical Information Center, which is
his connection with the forimal information system (see Table 1-2).

1-2
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* Tailoring for the local work environment the indexing, abstracting, organi-
zation and analysis of information, prior to its distribution.

* Selective and automatic dissemination to the local work environment of these
tailored indexes, abstracts, and organized and analyzed information.

Partially organized and analyze.. ("once-over-lightly") information is of ques-
tionable value, since it satisfies only a small percentage of information needs in task-
oriented situations.

Publicity Concerning DOD Informatior Centers and Services

More effort should be devoted to publicity programs for informing the scientific
and technical community, especially within the defense industry, regarding the avail-
ability of DOD Information Centers and Services and the procedures for their most
efficient use.

Satisfying the Needs of the Significant Users of Information

More effort should be devoted to satisfying the needs, and minimizing the infor-
mation acquisition problems, of the significant users of scientific and technical
information. In general, these users are characterized by their value to the company:
that is, they are research and development scientists or engineers who have an
advanced degree, are specialists or in lower management levels, and are highly paid.
These personnel are also the real users of information centers and services and the
ones most frustrated by problems involving their use.

Input/Output Relations for the Fiow Process

The major components of the flow process are the (a) USER of scientific and
technical information, (b) scientific or technical TASK, (c) UTILIZATION of informa-
tion centers and services, and (d) SEARCH AND ACQUISITION process. From a
systems design point of view, it is both informative and suggestive to consider (see
Figure 1-1):

* The primary "input/output" relation (symbolized by arrow 1) with USER and
TASK as "inputs" (i. e., tending to influence) and UTILIZATION and
SEARCH AND ACQUISITION as "outputs" (i. e., tending to be influenced).

* A secondary input/output relation (symbolized by arrow 2) with USER as input
and TASK as output.

* A secondary input/output relation (symbolized by arrow 3) with USER as
input and UTILIZATION as output.

* A secondary input/output relation (symbolized by the arrows marked 4) with
USER, TASK and UTILiZATION as inputs and SEARCH AND ACQUISITION
as out, it.

Significant Relationships within the Flow Process

The analysis characterized relationships among elements of the flow process.
These relationships should be utilized in the planning and operation of scientific and
technical information programs. Among the more significant relationships are:

1-3
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USER OF LeUTILIZATION OF
SCIENTIFIC AND INFORMATION
TECHNICAL XCENTERS AND
INFORLMATION SERVICES

SCIENTIFIC OR SEARCH AND
TECHNICAL ACQUISITION
TASK PROCESS

*The arrows point from input (tending to influence) to output (tending to be influenced).

Figure 1-1. Input/Output Relations for the Flow Process*

* The higher the user's level and value to his organization, the more complexj
the task and its information requirements.

* Greater complexity of the task occurs earlier in the research, development
and production cycle. In the earlier phases of the cycle, information isI
needed in greater formality and detail; and it takes longer to acquire this
information.j

*As the formality of the task output increases (i. e., from findings through
decisions to plans), the complexity of the information tends to increase.1

*Whlen more time is available for a task and for the acquisition of information,
the user tends to be more demanding in regard to the organization of the
media conveying the information and the volume of information required.

* Those who tend to make more use of information centers and services, want
more formality and detail in the information media to satisfy their needs.j

* When the user- goes to a more distant first source (i. e., formal information
centers) the information requested wil! involve more formal media, in
greater volume and accompanied by a greater allowable acquisition time.
On the other hand the more distant first source tends to yield only part of the
needed information, so that further search is required.

1-4
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Comparison of Phases I and U1

The five general conclusions of Phase I are:

0 Engineering data is the most important category of information.

e The local work environment is the most important first source for
information.

f Information analysis prior to distribution is important in a scientific and
technical information program.

[ The DOD Information Centers and Services are not sufficiently used.

* The user is not completely satisfied with his ability to obtain information.

Although answers to comparable questions in Phases I and U1 exhibit significant differ-
ences (see Section 7), the Phase U data sustain these conclusions.

Continuing Study and Analysis

More effort should be devoted to the extension of progress made by the DOD[ User-Needs Study, as described in the following subsection.

1.3 RECOMMENDATIONS
2

The two surveys of user needs within the Government and defense industry
environments have yielded a wealth of valuable data relating to the scientific and tech-
nical information flow process. The analysis of these data, notwithstanding cost and
schedule limitations inherent in an exploratory research project, has resulted in
useful but preliminary insights into and explanations of the flow process. However,
there are abundant lodes of information yet to be discovered, mined and refined, in
order to exploit more fully the economic value of the available data base.

The Phase 11 study was a pioneering attempt to draw comprehensive, definitive
and unifying conclusions from data on a large portion of the flow process. From the
perspective gained in this study, it is clear that certain portions of the flow process
merit further investigation and that there is considerable room for refinement and
extension of the analysis. A more detailed discussion of the recommendations con-
tained h-re may be found in Section 8.

The present study has provided a valuable basis for this further investigation and
refinement. In addition to yielding guidelines for management decisions, it has also
provided:

* A structure and its numerical description with which to view, construct and
estimate models describing the information flow process.

* A framework for designing field experiments, performing estimation and
testing hypotheses concerning the flow process.

2Since the discovery and exploitation of the desired information is subject to the law of
diminishing returns, the recommendations are goals and should be assigned priorities
according to the twin criter'a of objectives and available resources.

1-5
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9 A methodology for overcoming the analytic deficiencies in past and present ii
user-needs studies 3 by the relationship analysis cycle of transforming quali-
tative question responses into numerical form, constructing and estimating
multivariate models for relationships within the flow process, and then trans-
forming the numerical relationship results back to qualitative form.

9 A basis for the recommendations which follow concerning: (a) additional
field experimentation regarding the flow process; (b) a program for coordi-
nating additional field experimentation and computer simulation in the
analysis and optimization of the flow process4 ; and (c) refined analysis of the
data from the Phase I and Phase II studies.

Additional Field Experimentation

In order that the implications of Phase 11 be fully exploited, the flow process
merits further investigation. There should be additional field observation, exper'men-
tation and analysis regarding the fLow process, such as:

• An investigation of the feasibility and % : ect upon the flow process of the
guidelines in Section 1.2.

* An investigation of task-oriented use ok information centers and services.

* Experiments, suggested in Reference 3, concerning (a) dissemination of
documents; (b) dissemination of scientific and technical intelligence infor- I
mation (i. e., what is going on); (c) organization and analysis of information
in selected fields; (d) indexes, title listings, abstracts and catalogues in
selected fields; (e) Specialized Technical Information Centers; () techniques I
for processing information; and (g) evaluation and improvement of technical
writing.

* Experiments suggested in Reference 7, which appeared while this final

report was in publication.

* Specific experiments suggested by refined analysis of the data. I
A Program for Analysis and Optimization

The flow of scientific and technical information has a profound, but as yet
uncharacterized, effect upon the performance of scientific and technical tasks. In their
efforts to improve task performance, both DOD and its contractors have made large
investments in information centers and services. Optimization of the flow process will
produce substantial benefits in terms of quality, resources and time.

The flow process and its effect upon task performance are quite complex, and I
field experimentation regarding them is both difficult and expensive. For such

3 Noted by H. Menzel in Chapter 3 of Reference 2, and by B. Griffith and W. Paisley
during the Progress Review Panel on Information Needs and Uses at the 29th Annual
Meeting of the American Documentation Institute, October 3-7, 1966.

4 The flow process is optimized when its effect upon the performance of a scientific or
technical task is optimized. I

1-6 !
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processes, mathematical solution is usually not feasible and computer simulation is
often an effective and efficient means to complement field experimentation.

When the model (mathematical representation) for the process is translated into
a simulation computer program (computer representation) for the process, the process
and the effects of various factors upon it may be simulated. The accuracy and pre-
cision of the computer simulation increase as the accuracy and precision of the model
increase. Therefore, computer simulation yields appropriate results at any stage of
one's knowledge about a process, ranging from relative ignorance to relative
certainty.

There are four periods in the evolutior of a body of knowledge, as it matures
Lom an art into a science: description, modeling, predictiomi, and control and optimi-
zation. With the completion of Phase II, knowledge concerning the flow process is
emerging from the description period and entering into the modeling period.

Specific recommendations for additional experimentation have alreapy been given.
We no% briefly describe a general program to coordinate field experimentation Pnd
computer simulation in the analysis and optimization of the flow process. This pro-
gram (see Figure 1-2) is an improvement of one which was developed by North American
Aviation, Inc., and is currently being utilized by a Government Agency on a process of
comparable complexity. A more complete treatment of the program may be found in
Section 8.

The program, which is adaptive in nature, is composed of ten basic stages:

1. Quantitative process analysis to transform the elements of the process into
numerical form; and to construct a process model, with unspecified con-
stants, for relationships among component parts of the process.

2. Experimental trial(s) to yield experimental data.

3. Process model estimation to produce estimates of unspecified constants in
the model from experimental data and available auxiliary data.

4. Simulation programming to construct a simulation computer program from
the model.

5. Simulation trial(s) to yield simulation data.

6. Process model and simulation data comparison to provide a validation
(i. e., positive check) for the simulation computer program.

7. Experimental and simulation data comparison to provide a validation for
the combination of process model and simulation computer program.

8. Experimental and simulation data analysis to aid optimization by suggest-
ing improvement of the process.

9. Process optimization to iteratively improve the process and apply appropriate
stages of the program to the improved process.

10. Design of experimental and simulation trials to implement process

optimization.

1-7



C6-2442/030 Vol II

z
00

"WI
A. u .

zI
0

4s? I.4
P/ 0

ZZA 71

c~cn

A..

1-



C6-2442/030 Vol II

Additional experimentation is covered by Stages 1 through 3. Stages 4 through 7
concern computer simulation and its validation. In Stages 8 through 10, analysis and
optimization of the flow process are treated.

The recommendations stated here provide the basis and framework for a long-
term investigation and improvement of the flow process.

Refined Analysis of the Data

Since only a small fraction of the effort expended in collecting data is typically
devoted to its analysis, a large amount of the information it contains generally is
undiscovered and unexploited.

A more profound understanding of the DOD/defense industry information flow
process can be achieved through more refined analysis of the data, as suggested below:

* More thorough examination of the distribution of answers to questions, and
relationships among questions.

* Investigation into the effect of company size, industry, and interviewer bias
on the answers to questions.

. Improvement in the arragement of responses to a question, and the associ-
ation of a numerical value with each response to a question, with the
objective of improving the linearity of relationships among questions.

* Incorporation into the analysis of differences between the correaponding
characteristics of the desired and actually received information, and addi-
tional special indices.

* Reformulation and re-estimation of appropriate models for relationships
among questions, in order to reflect the above improvements and to investi-
gate more specific relationships which involve only single questions (rather
than combinations of related questions).

0 For purposes such as the study of the selective dissemination process,
formulation of reverse models to study the flow process in reverse (i.e.,
reverse the input/output relations described in Sections 1.2 and 6. ) An
example would be a model relating the user's highest degree to the class of
information, desired composition and layout of the information media, the
first source for the information, and the usefulness of title listings or
abstracts.

0 Formulation and estimation of additional models describing the flow process,
and utilization of additional analytical techniques (such as factor analysis).

0 Division of the sample of 1500 users into appropriate subsamples to permit
analysis and comparison of special groups, such as the three groups which
acquired information that is: (a) conceptual, (b) design and performance,
and (c) production.

1-9
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0 Application, as appropriate, of the above suggestions in making further
analyses of the Phase I data, the similarities and differences of the Phase I
and Phase II data, and the combined data from Phase I and Phase II.

1.4 METHODOLOGY

The methodology empioyed in the study of the defense industry (Phase ]I) was
based on precedents establishe. in the prior Phase I stdy of DOD personnel engaged
in RDT&E. Improvements kn methodology were achieved by prcfiting from lessons
learned in the Phase I study, and through the use of a more comprehensive and power-
ful analytical approach. Also, the Interview Guide used in Phase I was tailored and
improved to make it more suitable for use in a survey of defense industry needs. A
more complete discussion of the methodology appears in Section 2, 3, and 4 and
Appendix 15.

Interview Guide

The initial portion of the study required (a) modification of the Interview Guide,
(b) preparation of an Interview Guide Handbook and Reference Manual for uee by the
interviewers, (c) testing of the modified Interview Guide to validate revisions and
provide a basis for further improvements, and (d) selection and training of the
interviewers.

Modification of Interview Guide

The Phase I Interview Guide had to be modified in two major areas: (a) tailoring
to the defense industry population; and (b) overall improvement based on Phase I
experience, North American Aviation technical evaluation, and the pilot test. Modifi-
cations were designed to:

* Reorganize it, by removing extensive tables and including their in a separate ,
Interview Reference Manual.

* Improve the printing and layout, making it easier to record data during
interviews. I

" Provide increased logical order of questions.

* Minimize the number of questions (e. g., by letting one group of related
questions cover an entire subject, when possible).

* Assess the utilization of company Technical Information Centers.

* Assess the utilization of Non-DOD Specialized Information Centers. f
* Investigate restrictions on avail!,bility of technical information.

* Provide for mutually exclusive responses. £
* Expand, reorient and rearrange quebtion responses.

.6
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The revised Interview Guide contained 63 questions, grouped according to (a) the
user of information, (b) his most recent scientfic or technical task, (c) his utilization
of information centers and services, and (d) his search for and acquisition of infornia-
tion specifically related to the task. Most of the responses to questions in the Interview
Guide are qualitative and, therefore, not susceptible to quantitative interpretation
without using special techniques.

Interview Guide Handbook and Interview Reference Manual

The Interview Guide Handbook (Reference 4) is the basic documentation for the
initial portion of the Phase II study. It contains an explanation of and instruction in the
interviewing methods, questions to be covered and aids for the interviewers. In
developing this Handbook, the primary theme was to tailor it to serve both as a training
document on the objectives and conduct of the study and as an interviewer reference.
The Handbook also contains the basic study correspondence, a directory of participating
organizations and a glossary of terms.

An innovation in Phase IU was the introduction of an Interview Reference Manual.
This Manual contains a compact, easily-handled listing of frequently used and complex
responses for questions in the Interview Guide. The document was basically an inter-
viewer aid, and was shown to the respondent when it would facilitate the interview.
Instructions in the use of the Interview Reference Manual are contained in the Interview
Guide landbook.

Pilot Test

A modified Interview Guide was pilot tested to validate the revisions accom-
plished for the Phase II study. As specified by DOD, the pilot testing was based on
20 interviews with selected engineering and scientific personnel of North American
Aviation, Inc. The pilot test resulted in a reorganization of the questions into a more
logical sequence.

Survey Operations and Controls

Selection and Training of Interviewers

Interviewers were -.#, ,cted on the basis of their scientific and technical back-
grounds, research experience, interviewing and survey experience, maturity, per-
sonality and responsibility. All interviewers had at least a bachelor's degree and prior
interviewning experience. The interviewing staff employed in the Phase 11 survey
inclueed eight behavioral scientists, three operations research analysts and three
information processing specialists.

Each interviewer was given a tuc-week training program, consisting of class-
room histruction and controlled field practic? interviews. Training emphasized
standardization of survey interiew techniques in dealing with a highly diversiflod
sample. Training sessions included Program Orientation, Scientific and Technical
Information Systems, Survey Operations, Review of Phase I Results, Comprehensive
Studv of the Interview Guide, Summary of the Analysis Plan, Interview Demonstration,
and four days of practice interviews % ith critiq'-- - u student performance. Remedial
sessions were scheduled when the need for thv-* Iwas indicated during the practice
interviews.

I-Il
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Selection of Sample for the Interviews

The National Security Industrial Association and the Director of Technical Infor-
mation in the Office of the Director of Defense Research and Engineering contacted and I
obtained voluntary participation of the majority of organizations cooperating in the
survey. North American Aviation, Inc. helped arrange for the participation of addi-
tional qualifying organizations. The organizations surveyed included 14 of the top I
25 DOD contractors and 17 of the top 25 RDT&E contractors. They are considered
representative of the major DOD/RDT&E contractors. Appendix 1 lists participating
organizations with the sample sizes drawn for each. f

The Director of Technical Information provided explicit instructions on the
method to be employed by the participating organizations in selecting the samples of
individuals for interview. The sample for interview was obtained by the selection of a I
representative group of 1500 from a population of approximately 12C, 000 scientists,
engineers and technical personnel. These personnel ;vere employed by 73 companies,
8 research institutes and 2 universities having defense contracts. In addition, the J
sequential acquisition of data permitted strong positive checks to be made upon the
internal consistency and representative nature of the sample. The inulviduals sampled
represent approximately 1.5 percent of the total scientific, engineering and technical
personnel of the 83 participating organizations.

Pre-Survey Preparation of the Interviewees [
Early in the planning of survey operations, it was determined that the conduct of

the survey and the quality of responses would be enhanced considerably if interviewees
were familiar with the purpose of the study and the kinds of questions to be asked.
Consequently a descriptive brochure, Synopsis of Interview Topics (see Appendix 8),
was developed and distributed to each interviewee in advance of the interview.

This brochure acquainted the interviewees with the topics to be discussed. It [
provided a frame of reference, introduced the general subject matter of the interview,
and tended to ease possible confusion and apprehension. The Synopsis also reassured
the interviewee's management that the survey was solely intended t, investigate infor- !
mation needs and acquisition procedures, and that it was not an attempt to obtain classi-
fied or ?roprietary information. Comment from the interview staff indicated that the
S 'nopsis fulfilled its intended purposes. [
Interview Policy

The sample to be interviewed spanned a diversity of backgrounds (e. g.. field of [
training and extert of formal education) and position levels (e. g.. type of activity and
ievl of responsibility). In addition, the flow of scientific and technical information is
not widely discussed or understood. It was, therefore, realized that the intertiew I
quettions might have different meanings to uffferent interviewees.

In order to 3chicve comparable results under these conditions, the interview was
"Ptandalrdized" so that essentially the same information would be collected from each
interviewec. This was achieved by the interviewer tailoring the formulation and
sequence of the questions to each interviewee (i.e., "non-scheduled" inter%iewing).
The interview was predominantly ore of "free response, - (i.e., where an explanation I
or description was req-uired) in v hich there were few explicit bo .-nds upon interviewe.

1
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responses. An interviewer also encouraged interviewees to talk freely of their
experiences, and to give examples of their information search and acquisition patterns.

Operations

Early in the study program It was recognized that successful results would
require careful planning, scheduling and control of survey operations. It was also
clear that data collected in the field had to be monitored for quality, so that conclusions
based on the data would be valid and meaningful.

Survey operations included correspondence with participating companies, inter-
view scheduling, aggressive follow-up of missed interviews, and interview quality con-
trol. Each participating organization wns assigned a control number. Upon completion,
each interview was assigned an accession number to maintain control and facilitate
subsequent analysis.

Personal in-depth interviews with the 1500 users lasted an average of I hour and
40 minutes per interview. All interviews were conducted in private, to ensure confi-
dentiality and to prevent bias.

Controls

The quality of the analysis depended to a great extent on the quality of the data
ccllected during the interviews. Consequently, appropriate procedures were developed
and implemented to assure consistently high quality data and to provide accurate and
complete inputs for computer analysis.

Quality control extended from the interview itself, through keypunching of the
data, to subsequent analysis. Interview answers wee recorded both in precoded and
in narrative form. To minimize errors or omissions, each interviewer was required
to revi(w and inspect the material from each interview immediately after its comple-
tion, but before the next interview. Completed interviews were sent to the project
office for review and preliminary audit for completeness, consistency and coding
accuracy. Immediate feedback was provided to interviewers when needed to correct
errors or improve performance on subsequent interviews.

To reduce errors in transcribing data from the Interview Guide to punched cards,
the Interview Guide was designed so that coded respons, s could be punched directly
from the Guide.

An extensive procedure of manual editing and narrative reponse classification
was carried out to ensure the maximum comp!ooteness of the data. In this manner the
potential "other" and "no response" entries in an interview were largely eliminated.
In addition, the computer analysis had various automatic edit and consistency checks
bWilt into its routines.

Anal,-si$ 5

The survey data consist of the reports of 1500 interviews, each containing the
ansuers to 5 questions having qualitative responses and 8 questions having quantitative
rsp(nses.

;This analysis is respectfully dedicated to te memory of Dr. Edith Jay, whose ideas
serve as an inspiration to all of us. The great contribution which she always brought
to a project %as prevented by her untimely passing.

I -13
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Requirements and Objectives of the Analysis

An analysis should provide a bridge between the data, and meaningful guidelines
for management decisions and recommendations for the future. The methods of sum-
marization employed by the analysis should be sufficient to bring both the detailed and
general information content of the data into focus. Otherwise, management will be
forced to accept only its detailed information content, or to itself perform additional
summarization so that its general information content is brought into focus. In order
to achieve this:

0 The analysis first should summarize the data until their detailed information
content is brought into focus. This summary, by its very essence, is limited
to only small portions of the flow process at once.

0 The analysis then should continue to summarize the data until their general
information content is brought into focus, so that both small and large por-
tions of the flow process are described.

The first of these requirements could be achieved by means of frequency distri-
butions for single questions and pairs of questions in the Interview Guide. In addition,
the second requirement could be accomplished by an analyshl of relationships among
questions in the Interview Guide (which represent component parts of the flow .orocess).
Such an analysis would yield sufficiently sammarized and pronerly focused general
information, describing both small and !arge portions of the ow process. To achieve
this analysis, however, the qualitative data acquired in the interviews must be trans-
formed into a numerical form.

Thus, the objectives of the analysis are to:

• Generate frequency distributions of the answers to single questions and pairs
of questions in the Interview Guide.

* Transform the qualitative question responses into numerical form.

0 Construct and estimate models for relationships among questions in the
Interview Guide.

0 Analyze and interpret the frequency distribution and relationship result3, in
order to provide meaningful guidelines for management decisions and recom-
mendations for the future which are relatively insensitive to changes in the
response transformation.

Overview of the Analysis

Detailed information describing small portions of the flow process is provided by
one-way and two-way frequency distributions. A one-way frequency distribution is the
distribution of the percent of answers to a question that corresponds to each question
response, and a two-way frequency distribution is the distribution of the percent of
answers to a pair of questions that corresponds to each pair of question responses (see
Table 1-1). In addition, the relationship analysis cycle yields general informatiou
describing both small and large portions of the flow process.

1-14
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The relationship analysic cycle transforms the qualitative question responses I
into numerical form, constructs and estimates models for relationships among
questions, and then transforms the numerical relationship results back to qualitative
form (see Figure 1-3). As illustrated by Table 1-2, the transformation of qualitative
question responses into numerical form is accomplished in two steps:

* A detailed structure is developed by grouping the related responses to a I
question and arranging these groups (and, to the extent possible, the
responses within groups) into an informative order. The grouping and
arranging are based on the primary unifying characteristic of the question's
responses, as determined from the responses themselves and the intent of
the question.

* A numerical description of the detailed structure is defined by associating a
number with each ordered question response. The base point for a numerical
scale is selected, according to the primary unifying characteristic of the
question. With each response there is then associated a numerical value,
corresponding to its relative "distance" from the base point, along a scale
from -1 to 1 (usually from 0 to 1).

Next the construction and estimation of models for relationships among questions are
performed in the following four steps:

* Groups of related questions are arranged into an informative and unifying
order to form a general structure. To the extent feasible, the arrangement
is based on the desirable characteristic that a question tends to influence I
only those questions which follow it. An example is contained in Table 1-3. I

* Pairs of related questions are combined as illustrated in Table 1-3, in order I
to simplify the specification and estimation of models for relationships I
among questions in the general structure. Except for rare cases in which a
product is employed, all of the combinations of related questions are
averages of the numbers previously assigned. The scales remain between
-1 and 1 (usually between 0 and 1), in all cases.

* Linear models are specified to represent potential relationships among the
combinations of que3tions in the general structure. (See Table 1-4.) The
models are defined in general form to include unspecified constants which,
when evaluated, completely determine the model. I

* Unspecified constants in the general form of the models are estimated from
the data by the technique of regression analysis. Regression analysis also
indicates the significance of a relationship and the relative contribution of I i
question combinations to the relationship (see Table 1-4).

Finally, the numerical relationship results are transformed back to qualitative form by
a ranking procedure which: i

0 Ranks question combinations in order of their contribution to each relation-
ship, as shown in Table 1-4.

I
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Table 1-2. Transformation of Qualitative Question Responses into Numerical Form

Question 14: First Source for Information

Informative OrderA Scale

I Received with task assignment 0

II Recalled it 0.05

I Searched own collection 0.10

IV Respondent's own action 0.15

V Assigned subordinate to get it 0.20

VI Asked a colleague 0.25

VII Asked my supervisor 0.30

VIII Requested search of department files 0.35

IX Asked an internal company consultant 0.45

X Searched company information center B 0.50

X Requested library search B 0.50

XI Requested data from vendor, mpnufacturer, supplier 0.60

XI Searched vendor, manufacturer, supplier sources 0.60

XII Searched outside library 0.70

XIII Asked an external consultant or expert 0.80

XIV Requested search of DOD Information Center j B 0.90

XIV Searched DOD Information Center] 0.90

XV Asked customer 1.00

A. It is instructive to note the evolution of the responses and their order:

I. The 12 responses to Question 40 in the Phase I Interview Guide were
reordered and expanded into the 16 responses to Question 14 in the
Phase n Interview Guide.

2. Then the 16 responses were expanded to 18, based n an analysis of the
answers to the response, "other - specify."

3. Finally the 18 responses were arranged into an informative order,
according to their primary characteristic, which may be called "distance
from the user."

B. No distinction is made between the two responses in this group of related
responses.

1-18
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Table 1-3. Arrangemenit and Combination of Questions

I -USER COMPONENT

A. User's Agc: Question 48

B. User's Education

1 1. Highest Degree: Question 50A

2. Field of Degree: Question 50C

1 3. Year of Degree: Question 50B

C. User's Experience

1. Job Experience: Question 51

]2. Company Experience: Question 52

Combination of Questions: 1/2 (Question 51 + Question 52)

D. User's Position

1. Kind of Position: Question 55

2. Field of Position: Question 56

E. User's Level

1. Equivalent Government Service (GS) Rating: Question 58

l 2. Personnel Supervised: Question 49

- 3. Type of Activity: Question 54

Combination of Questions: 1/2 (Question 49 4 Question 58)

, Ranks question combinations in order of their overall contribution to the
relationships in each component of the flow process and the flow process
itself, as illustrated in Table 1-5.

The relationship analysis cycle is believed to be novel in the field of information
science. Its employment and testing in Phase II have yielded results that are encour-
aging, and implications for the future that are provocative.

Analysis and interpretation of the above results produce meaningful guidelines for
management decisions and recommendations for the future which are relatively insensi-
tive to changes in the detailed structure and its numerical description. In addition, a
comparison is made between the comparable one-way and two-way frequency distribu-
tions from Phases I and II: and the Phase I conclusions are reviewed in the light of the
Phase HI data.

1-19
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Table 1-5. User Ranks*1
C nRelated O LtM 0

Question ca a ®
Combinations :0 .

I . .4. ...
*0

to 0 p

Combination of
Questions * U * *

W 0 0 0 0 0

User's Highest Degree (Q5OA) 0

User's Field of Degree (Q50C) 1 2 0

User's Experience (1/2(Q51+Q52)) 1 2 0

User's Kind of Position (Q55) 1_0

i User's Field of Position (Q56) 3 2 1 4 0

User's Level (1/2(Q49+Q58) 3 1 2 4 0

Question Combination Column Total 32 8 49 50 52 52 60

Question Combination Rank 2 1 3 4 5 215-. 7

* Table entries are assigned, according to order of appearancc in Table 1-4, as

follows: 0 to combination of questions in CHAPACTERISTIC column: I to lot
question combination, 2 to 2nd question combination, . . . , m to list question
combination in RELATED TO column; m+1 to Ist question combination, m+2 to
2nd question combination, . . ., p s 11 to last question combination 1,1
CANDIDATE FOR RELATIONSHIP column; and 12, which is omitted for
simplicity, to those question co-mbinations not appearing.

Computer Operations

Two basic kinds of computer programs were u",. in the sRudy:

i Special North American Aviation, Inc. programs used to prepare Interview
data for analysis.

i Biomedical or BMD programs used in the analysis itself (see Reference 5).

1-21I
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Three of each kind were employed, brief descriptions of which follow.

North American Aviation Data Preparntion Programs

* Creation and Updating: Tf.is k :'ogram edits all inputs and creates a new
tape, or updates an existing one. The answer to each question is tested for
proper code limits and, in some cases, is cross-checked with answers to
other questions.

* Reorder: This program assigns the sequence of coded responses, in the
detailed structure, to be used for frequency distributions.

* Rescale: This program assigns the numerical values to coded responses.

Biomedical Data Analysis Programs (see Reference 5)

* Transgeneration: This program accepts data created by the Reorder or
Rescale Program and combines questions, as desired, for subsequent
analysis. The program was uied to combine questions as specified in the
general structure.

* Two-Way Frequency Distribution: This program computes (a) two-way fre-
quency distributions; (b) Chi-square value and degrees of freedom for each
distribution; and (c) means, standard deviations and correlation coefficient
for each question associated with the distribution.

* Stepwise Multiple Regression: This general purpose statistical program was
used to compute (a) a sequence of estimates for linear models in a stepwise
manner; (b) a correlation matrix; and (c) associated significance-level
information.

1. 5 BACKGROUND

The DOD User-Needs Study was exploratory in nature. It attempted to structure
and describe the nebulous process of the flow of scientific and technical information.
The study has not completely solved the problems of defining, designing and operating
a scientific and technical information program. Some of the reasons for this are:

* The DOD User-Needs Study was the first investigation of its size and scope
dealing with a large portion of the information flow process, and its com-
ponent users and tasks within major segments of the scientific and engi-
neering community.

* The samples from Phases I and II exhibited significant differences in their
users, tasks, utilization of information centers and services, and search
and acquisition process.

* The Phase II analysis, although compatible with that of Phase I, was more
comprehensive and definitive.

1-22
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Vol IiI * Time and resource limitations precluded the accomplishment of more than a
preliminary application of the Phase II analytical approach to the Phase H3 data, much less its application to the Phase I data.

9 Phase II results should be regarded as indicative, but not conclusive, and
meriting additional investigation.

On the other hand, the study represents the initial step essential in develop' , 4 a
base of knowledge on which to build future programs. It has investigated the flo,
process from within, and has concentrated on the study of the user's actual exp .ience
relative to specific tasks.

In using and interpreting the results of this study, the following points should be
kept in mind:

* Prior to these studies, no definitive description of the composition of the
DOD RDT&E and defense industry populations was available. Consequently
no attempt was made to select a stratified sample (this is now possible, based
on the data acquired in the studies). However, the broad base and large
samples used in the Phase I and Phase I studies are representative of the
scientific and engineering communities studies. In fact, the Phase I1 data
exhibited strong internal consistency.

l The study technique of investigating "critical incidents" (in this case a
specific task that was recently completed by the user) ensured the acquisi-
tion of specific data on the flow process. Thus, the data acquired in the study
are based on specific experiences in the interviewee's work situation, and
not on his opinions, judgments and other generalities.

0 The question or information areas covered in the Interview Guide were not
closed-end or multiple chcice. As asked, almost every question required a
tree response answer based on the interviewee's task-oriented experience.

3 * he analysis has concentrated on the over-all sample rather than its com-
partmentalized segments. Thus a description of particular specialists (e. g.,
chemists, electrical engineers, etc.), although feasible, was not attempted.

I * The questions and pairs of questions dealing with INFORMATION (as opposed
to those dealing with the USER, TASK or UTILIZATION) should be con-
sidered as exclusively INFORMATION descriptors, in that they are drawn
from a different data base than the 3ther descriptors (I. e., any one USER
and TASK can have from one to five information units associated with them). 6

I Conclusions involving combinations of questions should not be drawn from the
frequency distributions of single questions, but only from those involving
pairs of questions and the models of relationships.

I 6 Twenty-four percent of the USERS perform TASKS which had an output associated with
a design or design technique: but the 10 percent of INFORMATION that related to design
or design techniques represents 547 of the 53-39 separate information units that were
used in the survey tasks. These 547 information units could have been used by any-
where from 7 percent to 36 percent of the USERS. Therefore, INFORtMATION ques-
tions identify INFORMATION characteristics and not those of USER, TASK or
UTILIZATION.
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0 In order to analyze the data, the qualitative responses were transformed
into numerical form as described in Section 1.4. One must take this trans-
formation into account in order to apply the results of this study intelligently
to information programs. If a different transformation is desired, then
certain portions of the analysis should be repeated with the new
transformation.

• Regrossion analysis estimates of models describing the flow process are
sensitive to changes in the detailed structure and its numerical description,
and in the general structure and its combinations of related questions. The
model estimates in Appendix 13 and Volume III must then he taken as relative,
and not exact. However, the guidelines for management decisions in
Section 1. 2 have been obtained from the model estimates via a ranking
technique which is relatively insensitive to such changes. This technique is
described in Section 4.

0 Employment of the terms, input and output, to describe relatioup and fac-
tors within the flow process not only provides insight into the flow process,
but also facilitates the analysis of the process and the design and analysis of
the information system which serves it. One must realize, however, that
regression analysis can merely characterize and indicate the significance
of a relationship. It cannot imply a cause-and-effect relationship, ior this
can only be accomplished by thorough knowledge of the flow% process.

1.6 ORGANIZATION OF VOLUME H

The essence of Phase I1may be obtained by reading Section 1. Sections 2
through 8 present the technical description of the study. Details will be found in the
avpendices. For the reader's convenience, Volume II is divided into two parts:

* Volume IIA, which contains Sections I through 8.

* Volume HB, which contains Appendices I through 15.

Section 2 deals with the development, interpretation, and use of the Interview
Guide. Interviewer training, survey planning, and data collection and pre-processing
are discussed in Section 3. Section 4 describes the analysis in terms of frequiency
distributions and the relationship analysis cycle of transforming qualitative question
responses into nume' .cal form, constructing and estimating models for relationships
among questions and then transforming the numerical relationship results back to
qualitative form.

In Section 5, the findings regarding frequency distributions are presented.
Section G is concerned with significant relationships and input and outnut factors within
the flow process. The comparison of Phases I and 11 is developed in b.ction 7.
Recommendations for the future.appear in Section 8.

The participating organizations are listed in Appendix 1. Appendices 2 through 6
relat to the Interview Guide. Survey operations are covered by Appendices 7 through
II. Appendices 12 through 14 support thc analysis and its results: Finally.
Appendix 15 documents the computer operations.
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The word "chunk" was used in both Phases I and II to represent an information
unit. A chunk is the smallest identifiable and meaningful quantity of information which
is required in the conduct of a task. Although suppressed from Volumes I and III for
improved readability, it appears in Volume II for technical accuracy.

Throughout the volume, the following abbreviations have been used:

0 DDC - Defense Documentatior Center

I * DOI) - Department of Defense

• GS - General Schedule

j • Q - Question

0 STAR - Scientific and Technical Aerospace Reports

* TAB - Technical Abstract Bulletin

J * TIC - Technical Information Center

!
I

I
I
I
I
I
!
!
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2. INTERVIEW GUIDE

The vehicle for collecting the data to determine the information acquisition
patterns of scientific and technical personnel within the defense industry was a
personal interview. The interview was "standardized", since tne same (or pre-
dominately the same) information was collected from each repondent through the

use of equivalent questions. As the respondent sample represented many disciplines
and levels (e.g., education, management, effort, etc.) and the interview topic was
not common, widely discussed, or understood, the interview was "nonschtduled" in
nature. Consequently, the interviewer had flexibility in asking questions which m ould
elicit the information required from the rispondent. Nonscheduled interviews as 3ume

that if questions are to have the same meaning to each respondent, they must be
formulated in a wording that is appropriate for each interviewee. Thus the intervaewer,
having been trained in the meaning of the basic questions and knowing what informa-
tion was required during the intei .ew, was allowed to vary the wording and to oome
degree the sequence of the questions to best fit the respondent. The interview was
predominantly a "free response" setting where there vere very few explicit bounds
upon the response of the interviewee. The respondent was encouraged to talk freely
of his experiences and give examples of his information search and acquisition patterns.

In some instances there was no need to ask each of the explicit questions dur'ng
an interview as the respondent may have already answered them during his discussion
of previous questions. In these cases, the interviewer simply encoded the appropriate
response to the question without further investigation. The response categories
covered the majority of the interviewee's possible responses. In some cases, the
questions were closed and could be answered in a few words or had limited responses,
i.e., the respondent's answers must fit into the response categories that were supplied.
Any response that did not readily fit into the categories which were listed was inserted
in a space provided for "other" responses and an example or explanation of the unique
response was recorded.

2.1 DEVELOPMENT

A primary contractual requirement was the modification of the interview
guide used during Phase I of the study. This modification was necessary due to the
change in the nature of the population to be surveyed in Phase II.

Modifications to the Phase I Interview Guide were required in two major areas:
(a) tailoring it to the defense industry population; and (5) overall improvement based
on the reiults of Phase I, technical evaluation by NAA, and a pilot test. The
principal modifications to the Phase I Guide were to:

0 Reorganize it, by removing extensive tables and including them in a
separate Interview Reference Manual.

* Improve the printing and layout, making it easier to record data during
interviews.

* Provide increased logical order of questions.

• Minimize the number of questions (e.g., by letting one group of related
questions cover an entire subject, when possible).
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0 Assess the utilization of company Technical Information Centers.

0 Assess the utilization of Non-DOD Specialized Information Centers.

* Investigate restrictions on availability of technical information.

0 Provide for mutually exclusive responses.

* Expand, reorient and rearrange question responses.

Modification Cycle

The modification of the Interview Guide was accomplished as follows:

* Upon award of the contract an NAA task group reviewed the Phase I Final
Report, placing special emphasis on developing recommendations for
modifying the Interview Guide. At the initial program review meeting
these recommendations were discussed with representatives of DOD who
provided additioral guidance.

& Based on results of this meeting, a draft modification (dated 23 June 1965)
was submitted to the Technical Officer, who monitored the contract for
DOD. Included in this submittal was a draft Reference Manual along with
comments on the revision of the Interview Guide Handbook. Suggested
revisions in format and layout were also incorporated in this draft (see
Appendix 2).

• This draft modification was reviewed by DOD and subsequently discussed
at a meeting held in the Office of Mr. W. M. Carlson, Director of Techni-
cal Information, Office of the Director of Defense Research and Engineering,
at the Pentagon. Additional modifications were suggested at this time, and
a mcre appropriate version of Table VII (DOD Information Analysis Centers)
was provided by Mr. Carlson for inclusion i1 the Interview Reference
Manual (Appendix 6).

* On the basis of agreements reached at this meeting, the 26 July 1965
editions of the Interview Guide, Handbook, and Reference Manual were
prepared. These documeats were used in the interviewer training and
the pilot test.

* On the basis of the pilot test and final review of the documents by the
Technical Monitor, DOD and NAA, the final editions of these three basic
do :uments were prepared and published on 1 August 1965 and were used
in the survey.

Initial Modification of Interview Guide

A basic principle in modifying the Guide was the full utilization of all relevant
materials and results of Phase I. This was particularly important because of the
limited time allowed for modification and the planned comparison of Phase I and
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Phase II. Therefore, to achieve the improvements indicated as necessary by the
result of Phase I experience and to satisfy the different audience of Phase II, modifi-
cations were made as follows:

* The format of the Interview Guide questionnaire was revised to simplify3 recording, transcription, reduction, and analysis of all data.

* Those questions pertaining specifically to DOD personnel information
acquisition, sources, and use were replaced with questions permitting theI. interviewee to specify the sources sought out by the defense industry for
scienti;i and technical information, and their acquisition techniques and
uses of such informatior. Additional questions to disclose and validate
other information characteristics ivere developed. The Interview Guide
was adapted to allow interviewing of personnel such as quality control
inspectors, engineers, production engineers, chemists, physicists, aero-
nautical and astronautical scientists, and 3ther industry-oriented personnel.

• Questions were incorporated regarding the characteristics and source o
oral, as well as written informatinn. These questions were intended to
disclose the amount of orally acquired information: (1) the reason why it
was so acquired as opposed to graphic or documented media, (2) sources
of oral information, e.g., co-workers, professional associations,
meetings, and consultations, (3) the degree of confidence placed in orally
acquired information, and (4) tne value of the information to the perform-
ance of specific tasks.

• Questions designed to determine the type and source of engineering
inforniatiun sought were formulated and evaluated.

* Since the User Profile should be the final topic covered, it was
placed at the end of the interview.

* Appropriate questions were incorporated to elicit information regarding
utilization of company information centers and services.

o Responses were made mutually exclusive.

* To provide sharper and clearer industrial user profiles, the terminology
included in the Interview Guide was modified. This included using
appropriate industry classifications, job titles, and descriptions; ampli-
fying the "Type," "Kind," and "Field-of-Activity' categories to encom-
pass the wide diversity of industrial efforts; and eliminating or replacing
other terms unique to DOD or other Federal Government agencies.

* Responses were categorized wherever feasible. These categorizations
are based primarily on the analysis of Phase I, additions required due to
the character of the Phase II population, and atterrpts to clarify and make
interrelated questions comparable. An analysis of the Phase I responses
defined as "other" also provided additional response categories.

* Blank responses (i.e. no answer) obtained in Phase I were reduced or
eliminated. These blank responses occurred most frequently in the
responses related to chunks or units of information. The majority of
these bl.-nk responses were related to chunks of information recalled
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from the respondent's previous experience. In order to eliminate such
blank responses new specific answer categories related to recall,
previous experience, or previous knowledge were added.

To facilitate the interviewer's tasks and to expedite interviews, interviewers were
supplied with three basic interview documents:

1) The Interview Guide, Appendix 5

2) The Interview Guide Handbook, Reference 4

3) Interview Reference Manual, Appendix 6

All three were used in conjunction with the interviews. For detailed notes explaining
the nature of these initial changes to the Interview Guide see Appendix 2.

26 July 1965 Edition of Interview Guide

The review of the draft Interview Guide led to further modifications which were
reflected in the 26 July edition of the Interview Guide. These changes included expan-
sion ot categories, clarification of the questions, rephrasing, and change in
sequence of items to reflect a more logical order. For detailed comments on these
modifications see Appendices 2 and 3. In addition, a revised format was incorporated,
including punch card layout and keypunch instructions. This reformatting was
designed to simplify recording entries, while at the same time simplifying input
for subsequent keypunching. Also, all responses were assigned numerical codes.

Pilot Test and Final Edition of the Interview Guide

The 26 July edition of the Interview Guide was subjected to a pilot test to
authenticate the revisions. Twenty interviews were conducted among NAA engineering/
scientific personnel in various corporate divisions and job classifications. During
the pilot test, the interviewers made a concerted effort to determine whether ques-
tions were understood and answered properly. Records were made of problems,
unclear questions, and relevent comments by interviewees (e.g., meaning of questions,
difficulties in replying, how questions might be asked differently, and the need for
additional categories). The interviewer recorded his own observations, criticisms,
and suggestions. These matters were explored during a comprehensive debriefing
session.

The pilot test interviews and the 26 July edition of the Interview Guide were
then subjected to an additional detailed analysis which resulted in further modification
leading to the final edition of the Interview Guide (dated 1 August 1965). The principal
result of the pilot test was a reorganization of the sequence of questions. The pilot
study revealed that there was not a smooth flow, or logical stepwise progression
associated with the sequence of questions in the 26 July edition. During an analysis
of chunk and task information, it became clear that there was too much jumping
back and forth from general to specific items (e.g., source to media to source to
layout). Therefore, the questions were reordered into a more logical sequence by
grouping source, time, and media items. At the request of Mr. Carlson, Questions
42 and 43, concerning problems encountered due to restriction of information, were
rephrased because they could tend to be "leading" questions. The questions aliko did
not offer the interviewee an opportunity to provide information on other problems
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I. involved with restrictions on obtaining information. For detailed explanatory notes
on this revision, see Appendix 4.

I The final interview guide consists of five basic parts: (I) analysis of informa-
tion concerning a recently completed task; (11) utilization of information and data
centers; (IMI) difficulties usually encountered in obtaining technical information;

~ (IV) respondent profile; (V) subjective comments of the interviewer. A more detailed
breakdown would be:

I. Analysis of task information (questions 1-32)

A. Isolate the task (question 1)

B. Task data (questions 2-10)

C. Isolate the task information chunks (question 11)

D. Chunk data (questions 11-32)

ii I1. Utilization of information centers (questions 33-44)

A. Use of company information centers (questions 33-36)

J B. Use of TAB and DDC (questions 37 and 39)

C. Use of STAR and English abstracts and translations (questions 38J and 44)

D. Use of specialized information and data centers (questions 40 and 41)

j E. Effect of restrictions on obtaining and using scientific and technical
information (questions 42 and 43)

III. General information patterns: difficulties usually encountered in obtaining
technical information (questions 45-47)

j IV. Respondent profile (questions 48-58)

J. Personal data (questions 48-53)

B. General job description (questions 54-58)

V. Subjective comments of interviewer (questions 59-63)

2.2 INTERVIEW AIDS

I The Interview Guide Handbook

The Interview Guide Handbook (Reference 4) describes the interviewing techni-
i ques and tools used in Phase II of the DOD User-Needs Study, and was particularly

important to the interviewer for its detailed discussion of the questions. It contains
the explanation of and instruction in the interviewing method, qjestions to be covered,
and interviewer aids available. In addition it was the basic tool for training thef interviewers.
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The interview Guide Handbook is orga,;zed into four basic parts, each
representing a major segment of the study's documentation:

* Handbook Text

nterview Guide

* Interview Reference Manual

* Synopsis of Interview Topics

The Handbook text comprises the primary content of the book. It is the discus-
sion of the study, the scientific and engineering process, and the interview. Appended
to the text were reproductions of the Interview Guide, the Interview Reference Manual
(an easy reference document on 5" x 8" cardstock for use during the interview), and
a Synopsis of Interview Topics (a short summary of the basic interview questionnaire
which is sent to each respondent prior to his interview). They also appear below as
Appendices 5, 6, and 8.

As was the case with the Interview Guide, the Interview Guide Handbook was
developed in two phases. The initial version dated 26 July 1965 was used in training
and in the pilot test, and was then revised on the basis of the pilot test results and
comments made during training and analysis; the final edition, dated 1 August 1965,
was utilized in the conduct of interviews.

Development of the Interview Guide Handbook was governed by a recognition
that the Handbook was to serve basically as an instructional document on the back-
ground, objectives, and conduct of the study and as an interviewer reference.
Topics such as items to cover in the introductory phase of an interview and how to
use the new Reference Manual were also included. Examples of chunks derived
from an analysis of Phase I interview responses were added to give the interviewer
a more realistic and meaningful concept of this vital part of the interview. The
Interview Guide Handbook also included the basic study correspondence, a directory
of participating companies, and a glossary of terms.

A study of the Phase I Final Report indicated that discussion of retrieval time,
information time, and depth of subject matter was not necessary. Consequently, these
topics were dropped from the final edition of the Interview Guide Handbook.

Interview Reference Manual

In order to facilitate the mechanics of the interview a reference manual was
developed for use by the interviewers. It contained a series of response categories
and instructions for use during the interview. The Reference Manual is spiral bound
at the top, and contains the following lists:

I. Points to Cover in Introduction

[I. Classes- Definitions of types of effort (used with questions 8, 28)

Il. Kinds- Definitions of areas of effort (used with questions 9, 55)

IV. Fields-33 distribution fields as defined by the Defense Documentation
Center (uised with questions 10, 29)
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V. Media-The method of information transfer (used with questions 18, 20)

VI. Physical Layout- The format nf the transferred information (used with
questions 26, 27)

VII. Department of Defense Information Annlysls Centers-A selected list of
DOD specialized information and data centers (used with question 40)

VIII. GS Rating Equivalency-A set of salary ranges that are approximate
equivalents of Federal Classification Act General Schedule (GS) Grades
(used with question 58)

For particular questions, some of these lists were shown to the respondent to
give him an easily handled reference to the categories of items from which he was
asked to select his response. In other cases, the Reference Manual was shown to
the respondent only if needed. Some lists were used only by the nterviewer and
applied to more than one question n the Interview Guide. The Interview Guide had
a note to the interviewer when the use of the Reference Manual was required.

The codes from the Reference Manual plus the codes for Degree Field and

Military Occupational Specialty (MOS) are included in Appendix 6.

2.3 INTERPRETATION

In order to adequately interpret the results of this study, one must have an
understanding of various terms and categories. This section will present a set of
definitions of the terms and response categories that may be ambiguous or misinter-
preted, and a discussion of the classification and recategorization of question responses
accomplished during the data editing phase.

Definitions:

TASK - A respondent will have completed many tasks; however, the particular
one of interest to the interviewer was the most recently completed task that met the
following additional three criteria:

* It required a total of eight full hours or more of the respondent's efforts.

* It involved technical considerations.

0 It had a tangible, clearly identifiable output such as a technical report or
an oral briefing.

CHUNK - In order to complete a task certain information must be defined, the
source located, and the Information acquired. Tasks usually required more than one
type or classification of information; each of which may have different search and
acquisition, content, or composition characteristics. Therefore, the first step in
defining the scientific and technical information process was to determine what informa-
tion was required for each task under investigation and then define the best set of
classifications to identify the various types of information imolved. These classifica-
tions were narrative descriptions of the definable natural units of Information required
for a task and were referred to as information clunks.
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It must be emphasized that the chunk is a description of the type and quantity of
information, and not the physical package or media (textbook, journal, etc.) in which
the information comes. A particular chunk, regardless of its type, size, or com-
plexity, may come in one or in one thousand varied media. The chunk and media
have no direct relationship.

MAJOR TASK OUTPUT - The outputs of tasks were classified as:

1. Technical data or information - Unanalyzed or unsynthesized data and
information in its original form.

2. Finding - A simple recording of the results discovered in an investigation,
with no specific recommendation to act on any of the alternatives presented.
For example, one finding determined that there are two feasible methods
for generating electricity to power a particular comm-iications satellite;
these methods are thermoelectric and thermonuclear.

3. Recommendation - A suggestion to follow one of a jiumber of alternatives.
An example would be a respondent's advice to use the thermonuclear
source of electricity for the satellite.

4. Decision - A decision to take action or not take action on a recommendi-
tion from others, or on findings' generated, and deliberated over, by the
respondent. An example of a decision is the conclusion to ocder imme-
diate development of a thermonuclear generator.

5. Plan - A procedure for carrying out a subsequent or future task or
project.

6. Design (includes specification) - A set of detailed requirements for the
utilization or development of some item or system.

7. Hardware - Some product or developmental item.

CLASS - This description, which is used to describe the task and information
chunks, refers to the type of information content of an out put 'r a chunk. The
response categories are:

1. Concepts - Theories, ideas, broad technical plans, or general relation-
ships. For example, the plan for lunar orbit of a manned spacecraft
preparing to descend to the moon, or the theory of relativity.

2. Cost and Funding and Administration Action - The allocation or cxpenditure
of money in support of a technical effort. For example, budget data for the
coming fiscal year or for the development of a new land mine.

3. Design or Design Techniques - Detailed approaches or procedures employed
in combining ideas, and the techniques of converting these combinations
into plans and models.

4. Experimental Processes cr Procedures - The method or sequence of
events followed in preparing and performing an inveatigation where the
results are predicted theoretically and not with absolute certainty.
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Experimental processes and procedures may either be generally established

ways of setting up or conducting experiments, or they may be oae of a kind.
An example is the procedure for conducting a wind-tunnel experiment to
determine the drag on a model of a new supersonic aircraft configuration.

T" 5. Math Aids, Formulae, and Computer Programs - Theorems, equations
formulae and computer program considered as standard information by
accepted authorities and used ns tools in calculations.

6. Performance and Characteristics - Observed data or qualities of an object
in terms of what it is or how well it performs. For example, a high-wing
monoplane hai a measured speed of 825 knots. Performance and characteris-
tics indicate the actual nature or capability of an object, not the design
objectives of the object (i.e., not specifications).

7. Production Process and Procedures - The method or sequence of events
involved in the fabricadon of an object.

8. Raw Data - Unprocessed and uncorrected data that are the primary record
of a scientific or tech.dcal measurement or event. For example, a grephi-
cal record of telemetry data exactly as it appeared when it was radioed
from a rocket; a high-speed photograph of the shock waves produced by ajprojectile.

9. Specifications - Primarily quantitaiv descriptions of how well an object
is expect to perform. For example, "The proposed aircraft must cruise
at 1000 knots", "...$he chac:is is to withstand shock of 40 ''; "...it
is required that the computer be able to operate in an environment of -50
degrees to +l0u degrees C." oeifications are theoretical expectancies,
not what an object is or can eto (i.e., performance and characteristics).

10. Technical Status - The present condition, accomplished to date, or state
of the art in a scientific or technical area or project. For example, a
quarterly progress report detailing the accomplishments in the develop-
ment of a new "ocket pronellant.

I 11. Test Processes and Procedures - The method or sequence cf events involved
in determining the characteristics, capabilities, or limitations of an
object that has been produced in quantity. For example a procedure for
conducting desert trials of a production model of an Army tank, or proce-
(lures for evaluating dI'rability of common textiles.

12. Utilization - The scheme for employing material or equipment in particular
situaions; where and how an object functions within a system. Utilization
rayx also include the procedures employed by personnel in operating a
5'sstem.

1:. Evaluation - The scheme for evaluating some aspect of a developmental or
operational system or item,
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KIND - This descriptor, used to describe task, information chunk and the _
interviewee is the definition of an area of effort. The categories of kind are in effect
elements of the research, development, test, evaluation, and production cycle. The
specific response categories are:

1. Applied Research - Includes any research effort that is directed at the solu-
tion of a particular problem and is tested under conditions of application.
Thus, research involving the use, application, or evaluation of a specific
item of equipment or software would be applied research. This type of
effort may include fundamental applied research or quite sophisticated
breadboard hardware, study, programing, and planning efforts. It would I
thus include studies, investigations, and relatively minor exploratory
development f,o rt.

2. Basic Research - Includes any research taken from a theoretical point of
view with the aim of testing hypotheses. The item selected for study
and the methods employed are selected in terms of their appropriatenessto the conceptualization under consideration. The results of such research I
have wide generality along specified conceptual dimensions.

3. Advanced Development - Includes all projects that have moved into the j
development of hardware for experimental or operational test. They are
characterized by line item projects, and program control is exercised on
a project basis. A further descriptive characteristic lies in the design of
such items being directed toward hardware for test or expcrimentation,
as opposed to items designed and engineered for eventual service use.
Examples are testbeds such as an experimental hydrofoil and the X-15. [

4. Engineering Development - Includes development progrx'rs being
engineered for service use but not vet approved for procurement or
operation. For example: MAULER, TYPIHON, B-70, This area is I
characterized by major line item projects.

5. Operational System I)evelopment - Inctudes development effort directed [
toward development, engineering, and test of systems, surport programs,
vehicles, and weapons that have been approved for i)roduction and service
employment. This area is included for convenience in considering all
projects. All items in this area are major line item projects.

H&D Support - Includes research and deve!opment effort toward support
o insta!lations or operations required for general research and develop-
ment use. Test ranges and maintenance of test aircraft and ships would
he included. ExamplCs of research and development support are calibra-
tien of nozzles used in a %vind tunnel: lesign of a piece of general test
equipment. such as a chronogra,),. that is to be used by laboratory person-
nel. not hD fied forces. to measure the speed of an artillery shell.

Test or Evaluation - Includes all efforts directed at test and evaluation of I
developnrental or operational systems and items. Tests and evaluation that
are part of a research protect will be included under category 1. g

'. 'Prolucti-n Processes - Includes all production aspects that are not directly

associat! with the end item. These include areas siv.-h as maintenance.
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scheduling, purchasing, warehousing, etc. Exempted from this category
are test and evaluation, and reliability or quality control efforts.

1. Production End Items - Includes all activities directiy associated with
the production uf end it rns.

10. Reliability or Quality Control - Includes maintaining the quality of a product
by using mechanical and mathematical sampling and measuring techniques.

11. System Analysis - Includes any analysis of a system that leads to a detailed
description of the components, operati.ng conditions, functions, and inter-
actions. Requirements analysis, capabilities analysis, and feasibility
analysis are included.

12. Customer Relations - Includes all efforts that are related to direct customer

Sinteraction (e.g., sales, briefing, coordination, etc.).

Classification and Recategorization

In order to carry out adequate structuring and analysis of the interview data it
was necessary to obtain "clean" data. That is, data that are complete, non-
contradictory, mutually exclusive, precise and meaningful. During the data edit and
preparation phase, each question wa3 analyzed for these qualities and any adjustments
that were obviously required and justified by the rest of the data in the individual
interview guide were made. One basic change made was to recategorize the structure
of Question 3 - Elapsed time of task. The question was orgamzed in the Interview
Guide by small time increments (e.g., less than 1 day, 1 day, 2 days, etc.). Prelim-
inary analysis indicated that the categories sup:,Aied were too restrictive at the upper
end (more than 28 days being the hirliest category and containing 62'-" of the responses)
and too broad at the lower end of the scale. By using ahe times indicated in the
"Specify" section of the question, a new set of response categories was defined and
used in the analysis.

There are eight questions in the interview that were entirely narrative in
nature. Five these narrative questions were analyzed and response categories
were developed for them.

A majority of the questions in the interview guide - some 34 of the 53 non-
narrative questions - had open-end response categories (explain, other, or combina-
tions). The entries in these open-end response categories were extracted from the
interview guide3 and reviewed for content. Many of the responses were included in
the standard question response and others comprised r.ew response sets. During the
review talc open-end responses were either incorporated into the standard responses
of the questions or new response categories were defined and incltidcd in the analysis.

The remaining paragraphs of this section define wh;,t was done % ith each
Question and describes any changes in the categorization of responses.

Qucstio,. A - Narrative question - No categorization attempted.

Question 2 - Responses (7 "Sonic combination of the above (Specifyi" and ('1

'None o, the abv'e (Explain)", were reassigned within categaries
(1) - (6). The reassignment was on the basis of the mcst
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*'avufhoritativ'e" originator or the one which is a h. Aca! baffer or
catalyst for task initiation. A '-,,tffer would be the poeiti-n of a
supervisor between the respondent and higher 'managemeat or
-ibher management between the customer and the respondent. These

determinations asasured a normal organizationai channel of assign-
ment (worker - supervisor - management - customer). A catalyst
would be a de.-iien of responient and colleagues in the application of
standard proceduies, or the supervisor in a combination of initiative
of respo:;- -atn, or decisioa of respondent and colleagues with di- ection
of immediate supe -visor. U1 !be 39 open-end responses, all were
categorized.

Question 3 - Quest,;,n 3 on total elapb -A timie of task %-as compietely reorganized.
Thf; initial cat tgories p~ov'ed to be tOti sm.,l at the I hwer and 4f the
scale (147 days) and to not -have enough arft at the u per knd (tile
10'1 of tasks lasth- 1- 7 days w&,~ broken into five caiw3gories and
those lasting more thar, 28 !as which contained 62% of the responses,
wei -con~aied in only -)ne category). T'le new ectegories wiere:

1. 1-7 days
2. S-14 days
3. 15-21 dayzs
4. 22-28 clays
i. 29-96 days
C. 91-180 days
1 .J3-270 days

8. 271--365 days
9. Over 365 days

Question 4 - Ni "open-.end" responses.

Question 5 -The ?"oth, '" responses to Question 5 were reassigned within
ategories (I I - (7). Only five items remained in the "Other" cate-

gory - these wvre four that dealt with chemical compounds and one that
had a "trained indi-vidual" as the task output.

Question 6 - The categories of (3) - "Some comb.'nation of the nabove (Specify)",
and (6) "Other (Specify)", were reassigned to categories (1) - (4)
or to a new category of (7), Hardware. Those combinations of formal

L nformal or documentation - briefing were reassigned to the "more
formal" of the noted Categories.

Question 7 -No new categories were developed for Question 7. Responses to
(8) "Some combinatioi of above (Specify)", and (9) "Other (Specify)",
were reassigned to categories (1) - (7). The following ground rules
were used:

1.Combinations were assigned to the most logical recipient of the
data, e.g., if the combination was (2) "Individual(s) within the
respondecnt's company", and (6) "DOD, " the reassignment was
to (2) - as individuals within the company would probably be a
buffer between the individual and DOD.
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2. Vcncors, manufrturc'rs, and juppl-ers were conside 'ed a
segmaent of industry.

3. Consultants were considered a mei.!ber of '-e ra.~vondent-s
profession.

Question 8 - f the 23 "Oti., r" i', sponses to Questiun 8, all were reasrig7'ed
withi response.& (1) -- (13) e'fter v~iview of tre inaividual initerviewj guidos.

Question 9 - By --eviewing thc i -,dividual imer--i -I iv guides th,- 28 "Other"
responses were reassigned ,ii-iiii~ categori s i-1) - (12).

Que-stion 10 - The "0tb. :r"' responsc.,3 .o Q 'estion J~ ( we:-,- mo.- -ly relL ted to
aerospace (63 of 8i) ,nd were reclassiied as (.ul) "Aircr.-ft P!,
.ight euuipm,:mt". A"fter ladi.tiduil interview gui'ie i eview:- almost

ai remaining "other" reEsjcxses were nsassign--d wit~in caegoritr
(1) and (.531. Ttie 6 responses that rermaLJ uncia 3sifieC were- blank..%

I Question 1i - Narrative No categor."atioii attempted.

Qucstior, 12 - Thler( wer,. 72 responsei to Ques~tion 12 which were stated asI(6) "Not app~icL'ibe kExpl;?in)"1. These reoponises weee all :.-eclassi-
fied into r- sponses t1 

-(5)) or P ssigrred ic the new classifications
of:

k 1) Rec.- ved only p'art of chu-ik
3) Tas<P; rated churn-

k -) Distr~bttti( ;,. proca.ss produced c:i unk

Questioi, 1"' - The responsei to cate,-gory (G) I'Not appli' able (Expl-,i.n)"1, wVere
generaliy stAt, rments of no timec restraint~ oji fhf- task ; tid thus- noI timorequi~ew~ for the inf o.--mation. rvlost otht. r response6
-onc rned chunk,- without ivhich the iask cr iad adequat-c y proce1n-.
These resporisjs and those liste6 under (5), ' MWor-: than 30 da.,-
were analyzed In light of task duration and z;-signCc6 to di'lorst
appropriate category L, der a new crtegcry schermo: cate -)ries 1)
through (4) remained the sar'e, while (5) beer-me 31-90 days and,,

(6) became more than 90 day.:.
Question 14 - Three new response categories were developed for Ques'lon -11-.

Trhey were:

(17) "Asked customer"
(18) "Asked an external consultant or expert"J (19) "Respondent's own action"

All 390 "Other" responses wvere reassigned to these new categories
or back into the original response categories of (1) (15).

Question 15 - Fifty -eight of the (i6 "Other" responses to Question 15 were
reclassified back into responses (1) - (6). The 8 which were notj categorizabie were chunks which were not received.
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OQiestion 16 - Question 16, which is narrative in form, was reviewed and cate-
gorized by "Class". One new category, (15) Requested information
about an information source, was added to the "Class" list for
question 16 only.

Question 17 - No "open-end" response.

Question 18 - No new categories were created for question 18. All but 13 of
the 111 "Other" respons is were re-categorized under responses (1) -
(27). The following definitions were used in the reclassification:

1. Person! visits to (8) Oral contacts - all other
2. Observations or Samplesto (2r- Physical measurements or

experiments
3. Records, formr, or RFP'sto(ll Correspundence, memos, and

TWX (informal k. orrespond 'nce)
4. Tapes and Cards to (211) Co'nput r prr.-tout,
5. Specificatic is to(.') Sta idarc.3 ant. cock
6. Patentsto (II) Reports

Nine of the items not categorized vere for chunks not received.
The other four related to abstracts or indice:.

Question 19 - The "Specify" responses to Question 19 have been categorized by
the media definitions for Question 18 and 20.

Question 20 - Same proceiure as Question 18. All 9v "Other" responses were
reclassified.

Question 21 - All but 15 of the 64 "Other" responses to Question 'i wre
reas-igned within res-'ionses (1) - (4). The 15 ua,,atcgorized
responses were all concerned with chunks tl -t w -re :1x1,er
received.

Question 22 - AlK. but two of the 44 'Other" responses to Question 22 were
successfull, reassigned within responses (1) - (4). The two ,rncate-
gorized chunks were not received by the respondent.

Question 23 - ,Icsponse (3) 'Would not have been useful (Explain)", was
anaiyzed for perinent groupings of responses.

Ten categories were developed, and the 3051 responses that gave
adequate explanations were assigned to the categories. The
following are the categories used:

(1) Had or knew location of data
(2) Subject was too specific for title listing or abstracts
(:') Information was recalled
(4) Information received from personal or oral contact
(5) No published or indexed information available on the subject
(6) Received with task or from normal distribution procedure
(7) Hequired raw d:ata

2-1-1
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(8) Use of title listings or abstracts takes too much time
(9) Internally generated information

(10) Title listings and abstracts not applicable

Question 24 - No "open-end" response.

Question 25 - No "open-end" response.

IQuestion 26 - Three new categories were created for Question 26. Thesc are:

(16) Graphics, text and c:al
(17) Graphics, text, oral and recall
(18) Narrative text and lists and tables

By using these three new categories, all but 35 of 829 "Other"
responses for Question 26 that had explanations were reassigned.
The 35 that were uncategorized involved physical observations (25
chunks) and data not received (10 chunks).

Question 27 - The new categories derived for Question 26 were also used to
reassign 633 of the 654 "Other" responses to Question 27. The
twenty-one responses that were not recategorized involved physical
observations (16) and no data received (5).

Question 28 - All 76 of the "Other" responses to Question 28 were reassigned
to Categories (1) - (27) after review of the individual interview
guides.

Question 29 - 172 of the 278 "Other" responses to Question 29 were "Aerospace"
and were reassigned to (01) "Aircraft and flight equipment". All
but 17 of the remaining 106 responses were reassigned to (2) -
!28) These 17 were all combinations of (14) and (17), Materialsj(nor.metallic) and Metallurgy.

Question 30 - No "open-end" response.

I Questior 31 - The "Other" responses were reassigned.

Question 32 - Thp "Explain'" of respcnse (1) were not categorized.

Question 33 - No "open-end" response.

Question 34 - The. "Other" responses to Question 34 were reviewed, and those
services listed which were considered unique (translation, repro-
duction, book purchase, etc. ) were retained under (9), "Other".
All the rest were dr-oped or reassigned to responses (1) - (8).
Therefore responsc (9) "Other", is now interpreted as "Special
Services, e.g., translation, reproducton, buok purchase, etc."

jQuostion 35 - No "open- nd" response.

I
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Question 36 - There were 237 (6) "Other", responses for Question 36. These
were reassigned to the applicable standard response (89 responses)
or to one of 5 new categories:

(6) Not complete enough (coverage inadequate)
(7) Services inadequate
(8) Personnel inadequate (not enough or of poor quality)
(9) Structure and/or mechanics poor

(10) Entire library is incomplete

Question 37 - No "open-end" response.

Question 38 - No "open-end" response.

Question 39 - The 7 "Other" responses were reassigned within the response
categories. The "For what kind of information?" section of
response (1) has been organized by field.

Question 40 - All 22 of the "Other" responses were reassigned within the
response categories.

Question 41 - The 'Which ones ?" response within (1) Yes have been organized
by:

(1) Colleges and Universities
(2) Professional Societies
(3) U.S. Government
(4) Private Organizations
(5) Foreign Organizations

Question 42 - No "open-end" response.

Question 43 - The "Explain" sections of Question 43 were organized within the
categories of: Proprietary - (1) Vendors, (2) other Companies,
and (3) miscellaneous; and Security - (1) No proper need-to-know,
(2) too difficult to establish need-to-know, (3) too long to establish
need-to-know, (4) too difficult to acquire information and (5) too
long to acquire information.

Question 44 - The language and source of English translations and abstracts of

foreign literature were classified.

Question 45 - No "open-end" response.

Question 46 - The 628 meaningful narrative descriptions of the difficulties
encountered by the respondents were assi 4ned to the following
categories:

(1) Utility of information (internal or external to company, or both)
(2) Timely acquisition of informatioa (internal or external tocompany,

or both)
(3) Timely awareness of information (internal or external to company,

or both)
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Question 47 - The narrative responses were categorized as follows:

(1) Implementation of available procedures or administration
action.

(2) Publicity and training.
(3) More professional contact.
(4) Improvement of subject reporting and coverage.
(5) Improvement of subject.
(6) Improvement of organization of subject data or documentation.
(7) Improvement of indexing, abstraction and classification.
(8) Use of periodic workshops, information centers, clearing

houses, symposia or other central sources for information.
(9) Improvement of dissemination techniques.

(10) Improvement of dissemination by making more copies of
documentation available.

S(11) Improvement of dissemination by reducing lag time.
(12) Use of automatic data processing.

Question 48 through 52 - No "open-end" response.

Question 53 - Narrative - combined with Question 57.

Question 54 - The 40 "Other" responses in Question 54 were reassigned
within the response categories.

Question 55 - After review of the individual interview guides the 74 "Other"
responses were recategorized within the response categories.

Question 56 - Question 56 was handled like Questions 10 and 29. All "Other"
responses were reassigned.

Question 57 - Narrative: all responses were analyzed in combination with
Question 53 and an MOS code was assigned to each individual
(See Appendix 6).

I Question 58 and j9 - No "open-end" response.

Question Go - The narrative responses to Question 60 were analyzed and
assigned to categories.

The patterns were categorized on the basis of the maximum relative
distance the respondent went to obtain technical information and

I data.

(0) Does not know how to go about obtaining information and data.
(1) No additional opinion or no observable pattern.
(2) Uses information he has, recalls, or generates.
(3) Uses information which comes to him with the task or through

automatic distribution.
(4) Seeks information at his department level or lower (e.g.,

subordinates, colleagues, supervisor, department files).
(5) Seeks inform-tion beyond the level of his department but stillj within the companv (e. g., company consultants. company

libra m-).

1 2-17
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(6) Seeks information outside his company but uses company
channels.

(7) Seeks information outside his company on his own.
(8) Uses personal contacts as sources (location of source not

specified).
(9) Excellent patterns, uses all or most sources available.

Questions 61, 62 and 63 - No "open-end" responses.

2-18
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3. SURVEY OPERATIONS AND CONTROLS

3 This section describes the principal tasks that were required to prepare for and

conduct survey operations, and to prepare data for analysis. These activities included:

3 . Selection and training of interviewers

9 Survey planning and operations, including vigorous follow-up to obtain3 required sample size

9 Data collection and editing

3 Immediately upon notification of the award of this contract, the project organiza-
tion (see Figure 3-1) was activated and contract efforts initiated.

I 3.1 INTERVIEWER SELECTION AND TRAINING

Selection of Interviewers

3 Selection and training of the staff of interviewers were considered of critical
importance to the successful conduct of the study.

I

PROJECT
MANAGER

I F
SURVEY ISTATISTIrAL

INTERVIEWER PB EN]N DESIGN AND DT
TRAINING AND

OPERATIONS AN LY I ,A C~ S N one ,I
J Figure 3-1. Project Organization
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Interviewers were selected on the basis of their scientific and technical
backgrounds, research experience, interviewing and survey experience, and their
maturity, personality, and responsibility. Final selection of interviewers was made
by the senior project staff based on performance duting training and practice
interviews. The selected staff of interviewers was composed of eight behavioral
scientists, three operation research analysts, and three information processing
specialists. The background and experience of interviewers is summarized in
Table 3-1.

Training Program

A two week training program was developed and conducted to indoctrinate
interviewers in all aspects of the survey. A total of 20 individuals participated in the
training program; from this pool, a group of 14 active and reserve interviewers was
selected.

The training program combined both classroom instruction and controlled field
practice. Table 3-2 shows the training program schedule; Table 3-3 shows the lesson
plan outline. The Interview Guide Handbook served as the basic tefxt for the training.
Training included sessions on Program Orientation, Scientific and Technical Infor-
mation Storage and Retrieval Systems, Survey Operations, Review of Phase I results,
a comprehensive study of the Interview Guide, a review of the Analysis Plan, an
interview demonstration and a briefing of interview procedures. One day was devoted
to practice interviews under the personal supervision of senior personnel who eval-
uated interviewer performance. On the basis of this practical experience, appropriate
remedial sessions were scheduled. In addition, there were four days of practice
interviews under supervision of the project staff.

The interview-trainees also visited the Los Angeles facility of the Defense
Documentation Center (DDC) and received a comprehensive briefing on its functions
and operations.

Training emphasized interview and survey techniques and standardization of
interview methods over a highly diversified sample population. Uniform methods Uf
conducting interviews and recording data were covered and the need for self-reliance
and initiative on the part of the interviewer was stressed so he could carry inter' iews
to a successful conclusion. A major reference text used was Interviewing: Its Forms
and Functionsl. Other documents utilized during the training sessions are shown in
Table 3-4.

Because interviewer bias can affect the manner in which he asks the questions,
his impression of the respondent, and his method of recording responses, a key topic
in the training program was consideration of factors influencing bias and how to
overcome Lhe effects of bias. The training also covered methods of survey operations,
setting up interviews, recording responses, processing completed Guides, semriweekly
reporting, and hand!ing cancellations and substitutions without compromising the
integrity of the sample.

At the end of the training period, a brief examination was administered to ass, s
the interviewers' understanding and comprehension of concepts and the technical

i"Richardson, S. A., et al, - Interviewing, Its Forms and Functions,
Basic Rooks, Inc., New York. 1965
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Table ,-1. Interviewer Rackgecund and Experience

Job Title and Activ!ties Education Interview Experience

Research Specialist BA-Psychology Industry Survey of Displays and
Research and development Controls Applicable to Information
in man-computer relations Systems
and human performance
evaluation Post-Field Test Interviews for

Project Cloud Gap (ACDA)

Market Research Interviews

i Job Analysi6 Interviews

Mobility and job Changes in
Engineering (Survey)

Interview and Debriefing of Air
Defense PersonnelI

Senior Engineer Computing - MA-Business Survey of Program Scheduling
Design and development of for SAGE Field Sites

information systems Public Opinion Surveyb

Interview buperv.sor - Market
Research Interviewing

I Research Specialist - Ph. D. -English Survey of Scientific and Tech-
Research in library auto- nical Irf,)rmation Requirements
mation and structural of FAA (User Needs Survey -

linguistics Management Level Personnel).

Interviewing for Linguistic Atlas3 of the U.S. and Canada

Iuterviewing for Linguistic Atlas
rf the Westrn States

Research Specialist I MA-Busin'ss I Education l Associates
Statistical Analysis, I Foundation's Survey
development of
information sysiems

3-11.



C6-2442/030 Vol II

Table 3-1. Interviewer Background and Experience (Cont)

Job Title and Activities Education Interview Experience

Research Engineer - BA-Psychology Center for Programmed Instruc-
Programmed instuction, tion - User-Needs, Reaction
human factors in infor- Interviewing
mation systems

Opinion and Market Research
Interviewing for Psychology
Corporation

Research Engineer - MA-Psychology Pre- and Pu t -Experimental
Human Factors Analysis Debriefings and Interviews for

NAA Human Factor Studies

Depth Interviews for Resident
Study to determine Personality
Structure/Characteristics of
Medical Personnel

Interviews to determine welfare
qualifications, compliance and
Foster Home Placement

V.A. Patient and Relative of
Deceased Interviews

research Engineer- BA-Psychology Industry Survey of Displays and
Research in humar factors; Controls Applicable to Informa-
man-system interactions tion Systems

Job Analysis Interviewing

Demography Technique Survey-
California Transportation Study

Customer-ne-Ai Interviewing
Underwood-Olivetti

Civilian C riminal/ilnestigation

Interviewing (Pinkerton)

Security Interviewing-USAF

Senior Research Engineer- MA-Educational Depth Interviews of Human
Aerospace engineering Psychology Factors Study subjects, e. g
and psychology applications Pre- and Post-Seudy Interviews

of Apollo Confinement Study
subjects and Manned Orbital
Hesearch Laboratory Study

Subjects

Personal Counseling - USC
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Table 3-1. Interviewer Background and Experience (Cont)

Job Title and Activities Education Interview Experience

Operations Research MA-Social Student Interview and Counsel-
Analyst - Research in Sciences ig, History Instructor-Pepper-
limited and unconventional dine College
warfare; information Interview and Debriefing of
systems CG-3 Personnel

Interviews in Connection with
Staff & Feature writer an West
Point Magazine, "Pointer"

Research Specialist - MA-Psychology Job Analysis Interviewing-U.S.
Operations research, Civil Service
system enigineerling. Consumer Market Analyses In-
user reciuirementA terviewing-Ernst Dichter

Assoc iates3

Equipment User Analysis
Interviews-General Dynamics

Interview and Debriefings -
Project Cloud Gap (ACDA)
Counseling in Private Practice

Rorschach Test Administration

Research Engineer - MA-Psychology Psychological Counselor and
Research in human per- Interviewer with AmericanIformance capabilities of Institute of Family Relations
space systems, selection
and evaluation of experi- Subject Pre- and Post-

*mental subjects Experimental Interv #ews-NAA
Confine.--nent Studies

Customer Need Interviewing -

Davis-Rozak Engineering
Corporation
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Table 3-1. Interviewer Background and Experience (Cont)

Job Titic and Activities Education Interview Experience

Senior Research Engineer - MS-Education Interview of Manager/Supervisory
Programmed instruction, AB-Business Personnel to determine Manage-
research in human factors ment and Employee Training Needs
in information systems

Attitude Survey of Supervisor/
Employee Job Relationship

Personnel Interviews on Applica-
tion of Self-Instructional
Techniques in California Elemen-
tary School Systems

Job Analysis Interviewing

Selection, Counseling and Place-

ment Interviewing

Senior Res-,erch Engineer - BA-Psychology Interviews in conjunction with
Systems analysis for appli- Evaluation of Programmed
cation of psychological Performance Aids
and human engineering
techniques Survey and Analysis - Hound

Dog Project

Titan I Personnel Subsystem
Test & Evaluation Program for
Martin-Denver

Counseling Interviewr -

University of Denver

Senior Engineer Computing - MA-Business Market Research Interviewing
Design and development of
information systems

3_I
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I Table 3-2. Training Program

Day Class Hours

1 Program orientation I

i Scientific and technical information storage and retrieval 2

Tour of DDC Los Angeles Field Service 2
Center of briefing

Survey operations 2

2 Review of other User Needs Studies 1

] Interview methods and techniques 3

Review of Phase I Results 2

Discussion - Interview Guide - Phase II 1

Summary of the Analysis Plan 1

3 Discussion - Interview Guide 2

3 Interview demonstration and discussion of interview procedure 3

Administration, travel policies, and procedures 1

4 Practice interviews under supervision 8

5 Debriefing, summation, and evaluation 8

6-9 Supervised interviews 8

10 Debriefing, review of Interview Guide and procedures,
examination

1 37
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Table 3-3. Lesson Plan Outline

1. Program Orientation
A. Study objectives
B. Technical information problem in Industry, Government and DOD
C. Information retrieval problems
D. Study techniques - Interview, sampling, analysis

2. Scientific and Technical Information Requirements in Industry
A. Characteristics of scientific and technical information
B. Data storage (including indexing and abstracting)
C, Data retrieval
D. Industry (non-DOD) dissemination
E. Technical information centers

3. Organization
A. Types of organizations to be surveyed
B. Structure of typical organizations (industry, education, nonprofit)
C. Job classifications and categories

4. User Requirements (based on Phase I results)
A. Review of Phase I results and experience
B. Area of interest
C. Time (availability)
D. Abstract or detail

5. Survey Organization Administration
A. Survey control and procedures
B. Data analysis
C. Schedules, travel requirements, reporting requirements

6. Survey - Interviewing Techniques and Data Collection
A. Survey - Interview techniquc
B. Study method
C. Interview Guide - Detailed study and analysis of Interview Guide
D. Interview questions
E. Strategy of interviewing
F. Data recording and coding

7. Interview Demonstration - Debriefing

8. Data Recording/Coding Practice

9. Interview Practice - Student/instructor and student/student

10. Interview Practice - Debriefing
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Table :3-3. Lesson Plan Outline (Cont)

11. Interview practice - Intra-company sample of engineers and scientistB;

observations by instructors and other students

12. Interview practice - Debriefing

13. Coding practice test - To assure student understanding of interview;
jargon and relationships

14. Interview practice - Intra-company sample (with observations)

15. Interview practice - Debriefing and summation of study objectives and
techniques

16. Evaluation and final selection of interviewers
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Table 3-4. Technical Materiad Distributed to Trainees

Organization/Document

North American Aviation, Inc. - Proposal for DOD User-Needs Study
DOD User-Needs Study - Final Report - Phase I, Part 1
Interview Guide Handboc' t , SID 65-1041-1, 26 July 65
Interview Guide SID 65-1041-2, 26 July 65
Interview Reference Manual, SID 65-1041-3, 26 July 65
Synopsis of Interview Topics, SID 65-1041-4, 26 July 65
Scientific Information Agencies, of Federal Agencies NSF 64-13
Distribution Guide, DDC Reprint, Jan. 65
Cosati Subject Category List, AD-612-200
DDC Digest No. 5, Oct. 64 - DOD Information Analysis Centers
DDC Services, June 65
DDC Information Brochure, Oct. 64
TAB (sample copy - to be carried by interviewer)
STAR (sample copy - to be carried by interviewer)
Description of NAA Technical Information Center and System, GO-APS-2
Purpose and Functions of Electronic Properties Information Center,

Hughes Aircraft
Samples of DDC - ASTIA Document Cover Pages

terminology of the study. The results of this quiz were quite gratifying: there was
an average of only one error per trainee. Appropriate corrective discussions were
held where required.

The scheduled debriefings and discussions at the end of the training period
proved extremely valuable in clarifying all aspects of the conduct of interviews.
For example; some of the aspects covered were: (1) the avoidance of classified or
proprietary data; (2) the importance of the initial introduction in identifying the task
and obtaining as many information "chunks" as possible; (3) the avoidance of leading
the interviewee in his phrasing of questions; (4) the mechanics of recording responses;
(5) the sharpening of differences between information source and medium by using
examples; and (6) the ability to describe and explain the functions and services
rendered by DDC, and other awareness services and selective dissemination services.

Since the initial survey interviews were conducted at North American Aviation,
Inc. (NAA), it was possible to supervise interviewers and to improve their
performance.

3.2 SURVEY PLANNING AND OPERATIONS

Sample Selection

With the cooperation of the National Security Industrial Association, DOD
obtained voluntary participation from 83 industrial organizations, research institutions,
and universities with defense contracts. The Office of the Director of Defense
Research and Engineering (ODDR&E) provided explicit instruction; on the method
to be employed by each organization in selecting the sample of individuals to
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be interviewed. This procedure was container! in a letter from that office to the
participating companies (Appendix 7). Upon being advised that a company agreed to
participate, NAA forwarded these instructions to the company, together with the
request to appoint a survey coordinator and to provide alternates in case the initially
selected interviewee was not available.

DOD provided the initial sample of companies to be surveyed and NAA provided
extensive support in obtaining the necessary sample. This was accomplished by
vigorous follow-up action with the various organizations originally contacted by DOD,
and by arranging for additional qualifying organizations in the defense industry not
originally contacted to provide individuals to be interviewed. The participating
organizations and the total number of interviewees they provided are shown in
Appendix 1.

Planning and Scheduling

It was apparent from the outset that careful control, planning: and scheduling
of survey operations was an essential prerequisite to the successful conduct of this
study. In additioa, the data being collected in the field had to be monitored to insure
its quality, so that the conclusions reached in the study would be meaningful and valid.

A basic constraint on survey planning was the contractual requirement that all
interviews be completed by 31 December 1965. NAA planned survey operations to
conclude by 1 December to avoid conducting interviews during the holiday season.
Aibu, to avoid weather probiems and consequent interference witl the tightly program-
med interview operations, schedules were planned so as to complete all interviews
east of the Mississippi prior to the onset of winter. Further, to maintain the morale
of the interviewers, and hence to maintain the high quality of interviews, trips for
interviewers were, wherever possible, limited to three weeks.

To insure smooth survey operation, appropriate procedures were developed and
controls established. Schedules were prepared sufficiently in advance to give each
participating organization at least two weeks advance notice of the scheduled interviews.
This allowed adequate time for necessary arrangements and schedule modifications, if
required. All interview arrangements were processed through a survey coordinator
designated by each company. The coordinator was responsible for arranging specific
schedules in accordance with the NAA survey plan and providing alternates in case the
primary interviewee could not be available. Making alternates available was extremely
important to the efficient conduct of the survey in that it minimized time lost by NAA
interviewers, avoided subsequent costly rescheduling, and ensured that the required
sample was obtained. Since all arrangements were made and verified well in advance
of the arrival of the interviewer at each location, few difficulties or delays were
experienced during the survey. In addition, all required visit clearance requests
were processed in accordance with established industrial security procedures.

Interviews were normally scheduled at the rate of three per day, except when
precluded by distance between interview locations. This number of daily interviews
was considered optimal, and was based on the experience obtained in Phase I and the
pilot test.

Trips were planned so as to minimize travel time and costs per interview.
Normally, all the interviews for a particular region were completed during one trip
(eg., New York City and the surrounding area, the New England area, the
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Pacific Northwest, etc.). Appendix 10 shows a typical travel plan. Interviewers were
rotated back to Downey every two to three weeks, and given local area interviews.
This allowed for the required periodic debriefings and avoided undue famiiy hardship.
Every effort was made to match interviewers with interviewees, on the basis of
technical area and scientific discipline.

Survey Control

Survey controls encompassed interview control, correspondence with partici-
pating companies, follow-up, and interview quality control. Each participating com-
pany was assigned a control number and, upon completion, each interview was assigned
an accession number to aid in maintaining control, accounting, and for subsequent
analysis. Figure 3-2 depicts the flow of survey operations.

Upon receipt of names from a participating company, a letter of acknowledgement
was sent (Figure 3-3). When the detailed schedule was prepared, a letter of transmittal
(Figure 3-4) and an Interview-Schedule (Form ADM 390) was completed (Figure 3-5);
a separate schedule was made for each location if several sites were involved. Also,
an individual letter of notification was prepared for each interviewee (Figure 3-6).
Two to three weeks prior to the interviews, the following items were sent to the com-
pany coordinator: (1) Letter of Transmittal (Figure 3-4), (2) Interview Schedule
(Figure 3-5); and (3) Individual Notification (Figure 3-6) and (4) Synopsis of Interview
(Appendix 8).

The company coordinatcr distr.butcd the Notification ard Synopsis to each
individual, and notified the NAA Control Office of any changes in schedule, substitution
of alternate interviewees, and any appropriate administrative matters.

In preparing for and conducting the interviews, each interviewer followed estab-
lished administrative, operating, and reporting procedures (see Appendix 9). Weekly
status reports to DOD were required and were prepared on the basis of either telephonc
or written reports submitted by interviewers. (Figure 3-7).

Synopsis of Interview

Early in the planning of survey operations, the senior project staff determined
that the conduct o; the survey and quality of responses would be enhanced considerably
if interviewees were familiar with both the purpose of the study and the type of q,,,stions
to be asked. Consequently, a descriptive brochure, "Synopsis of Interview Topics,"
was developed f:." distribution to each interviewee in advance of the interview.

This brochure acquainted the interviewee with the topics to be discussed. It
provided a frame of reference, described the gist of the subject matter, and served to
ease )ossible anxiety or concern. Also, the synopsis served to reassure management
that the survey was intended to explore information needs and utilization patterns and
was not an attempt to obtain classified or proprietary information. This brochure was
an extremely useful tool in the survey operation and contributed to high quality inter-
views. Feedback from interviewers indicated that the synopsis fulfilled its intended
purposes.

3.3 DATA COLLECTION AND EDITING

Data collected in this survey comprised two basic types: operations data and
interview data.
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Operationia Data

The data that pertains to carrying out the survey is called operations data and
can be used in planning any future interview surveys. An item of interest is the dura-
tion of the interview for the 1500 interviewees. The average, minimum, and maximum
time taken to interview each interviewee were respectively 96, 45 and 210 minutes.
In order to show the effects of learning on the part of the interviewer, the time phase
change of the average time of interview is plotted in Figure 3-8. This is what one
would expect as part of the normal learning process by the interviewers. The number
of interviews conducted and the population from which the interviews were sampled
are shown in Appendix 1.

Interview Data Control and Editing

The key aspect of the interviewing function is the recording and reporting of
responses.

The quality of the data analysis depends to a great extent on the quality of the
data collected during the interviews. Therefore, appropriate procedures were developed
and implemented to ensure that a consistently high quality of data was obtained and to
provide accurate and complete input for computer analysis.

Quali.y control extended from the interview itself to keypunching cf data and
subsequent analysis, The control procedures cover such aspects as interview control
to en, ure that all scheduled interviews are accounted for, periodic reporting, and
detailed review and edit of each Interview Guide. For the edit and control procedures
see Appendix 11. The overall system flow is that shown in Figure 3-2.

In this study, the interview responses were recorded in both precoded and
narrative-subjective form. To minimize errors or omissions, each inicrviewer was
required to review and inspect the material from each interview (the Interview Guide)
immediately after its completion and before he preceded to the next interview.

To rcduce errors in transcribing data from the interview guide to punched cards,
the interview guides were designed to accept the data in boxes numbered according to
their position(s) on the punched card. Further, all completed interviews were sent to
the project control office within a week of the interview for review and preliminary
edit. In the early stage of this study, iiotice of recuri ing erro.'s by one or more
interviewers was transmitted immediately to those interviewers for remedial action.
This reduced significantly the number of errors committed throughout the remainder
of the stud.y.

The project control office examined the answers to see that related questions did
not have contradictory answers. These contradictions could generally be resolved by
checking the interviewee's notes in the comment pagus. Where contralictions or
omissions could not be resolved, they were referred to the interviewer upon his return
to the NAA tacility.

Upon the return of the interviewers from their first out-of-town trip, they were
thoroughly debriefed to determine administrative or technical problems for which
corrective action might be required. Also, as a continuing training technique, upon
completing the first increment of inter'iews, each interviewer edited approximately 20
Interview Guides prepared by another interviewer. Debriefings, at a lesser scale,

j were done through the remainder of the survey.

3-13
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July 2, 1965

I
I

Mr. Jack L. Marinelli
Assistant to Vice President, Engineering
Beech Aircraft Corporation1 Wichita, Kansas 67201

Dear Mr. Marinelli:

Thank you for your letter of June 24, 1965 in which you
provided the names of the individuals who have been
selected to participate in the DOD survey of the
information gathering techniques used by technical
personnel in the defense industry.

In accordance with your letter, we will contact you at
least two to three weeks prior to the contemplated
interview dates so that a mutually satisfactory schedule

may be arranged.

I Your cooperation in this project is very much appreciated.

i Very truly yours,

NORTH AMICAN AVIATION. INC.

me ero 'ectMage
Karl H. yeManager
DOD User Needs Su,-vey - Fhase II

Space & Information Systems Division

i KHM: ja

I
I

Figure 3-3. Letter of Acknowl#- Xe"rent

I
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July 29, 1965

Mr. Jack L. Marinelli
Assistant to Vice President, Engineering
Beech Aircraft Corporation
Wichita, Kansas 67201

Dear Mr. Marinelli:

This is in answer to your letter dated June 24, 1965, which provides the
names of your people to be interviewed for the DOD User Needs Survey.

In order to utilize most effectively the time allowed for this study, we
have scheduled the selected participants under your cognizance for interviews
for particular dates and times.

Enclosed is the schedule of all interviews plus the notification for each
interviewee to be distributed by you to each of them. Your interviewer
is Mr. H. H. Terzagian who will contact you upon arrival in your area.
In those cases where selected individuals cannot be interviewed as schedaled,
it is requested that you switch appointments among those already selected.
If this is not possible, please select an alternate at random from those
not previously selected from the original list. If circumstances require
that this schedule be changed in any %ay, I would appreciate your notifying
my office as soon as possible. You can reach me or my assistant, Sol Pollack,
by calling collect at area code 213, phone 923-8111, extensions 0, 1063 or
4066.

Your cooperation in this matter is greatly appreciated.

Sincerely yours,

NOTH AMERICAN AVIATION, INC.

arl. Meyer, Poject Manager
DOD User Needs Survey - Phase II
Space & Information Systems Division

KHM:co

Enclosures: 1. Interview Schedule

2. Individual Notifications (including synopsis of survey topics)

Figure 3-4. Letter of Transmittal
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DOD USER NEEDS SURVEY. PHASE II -
INTERVIEW SCHEDULE

COMPANY I.D. 007 COMPANY NAME ech Ai'rcraf Corporation
Wichita, I.D.aa PHONE MyrraV 3- ,6 8 1

LOCATION Wichita, Kansas COMPANY CONTACT Jack L. )4arine11i

CIT ' STATE PHONE -Urry 3-4681

INTERVIEWER I.D. 8_ _ INTERVIEWER NAME H. H. Terzagian

INTERVIEW SCHEDULE

INTERVIEW INFORMATION
I.I.D. INTERVIEWEE NAME PHONE SCHEDULED COMPLETION

EXT. DATE TIME DATE ELAPSED' TIME

683-4681
R. . enais 8116 8-13-65 8:30 a.m.

R. F. Mclain 329 8-18-65 11:00 a.m.

f. S. Wenigor 8193 8-18-65 3:00 p.m.

_ R. C. !fervey 469 8-19-65 8:30 a.m.

M. F. Scott 1486 8-19-65 11:00 a.m.

hii

IC
hi

CO - -ACLE -NEVE -.TRIAEDEPOMN
1. SIK5 O LGBE SPR FSML

0

i

I

S i -i - : - ---

2. INTERVIEWEE ON TRAVEL STATUS 9 TE
3. VACATION 9 TE

Figure 3-5. Interview Schedule
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July 29, 1965

Mr. R. R. Dagenais
Beech Aircraft Corporation
Wichita, Kansas

Dear Mr. Dagenais:

To enable the Department of Defense to be of greater service to the
scientific and technical community, DOD is sponsoring a survey of how
scientific and engineering personnel acquire and use scientific and technical
information. Your organization has chosen you. to participate in this survey.
For your information, we enclose a synopsis of topics that will be discussed
with our interviewer in his forthcoming visit.

In order to utilize most effectively the time allowed for this survey,
we are scheduling interviews in advance. For your convenience, the survey
interview will take place in your office. The interview has been scheduled
for:

Date Start Time Interviewer

August 18, 1965 8:30 a.m. Mr. H. H. Terzagian

Please allow two hours for the interview.

, Because of the difficult scheduling problems, we ask that you give
priority to the date and time requested for your interview. If it is impos-
sible for you to comply with this schedule, please notify my office as.soon
as possible so that an alternate time may be arranged. You can reach me
by calling collect to area codc 21., phone 923-8111, extension 4505, 1063,
or 4066.

Your cooperation in this matter is greatly appreciated.

Sincerel yours,

Kari H. Meyer, Project Manager
DOD User I'eeds Study - Phase II

Enclosure: Synopsis of Interview Topic i
cc: (Supervisor and/or designated rompany contact)

Figure 3-6. Notification to Interviewee
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WEEKLY REPORT

Interview Operations - Week 15

DOD User-Needs Survey - Phase II

During the week of November 8 - November 12, 1965, 65 interviews were
scheduled of which 64 were completed. The 64 were all qualified.

The average time per interview was 92 minutes with averages for each
interviewer ranging from 81 minutes to 100 minutes. During this week,
the following companies were completed:

U.S. Steel Corporation
Raytheon Manufacturing Co.
IBM Federal Systems Div.

The cumulative totals for the fifteen weeks of interview operations are:
1264 interviews were scheduled of which eleven were cancelled. Of the
1253 completed, 8 were not qualified. The aveiage time for the 1245
qualified interviews was 96 minutes.

During the week Lear-Siegler furnished an added 9 names of individuals
to be interviewed. As of November 12, 1965, the sample population
was 77 companies and 1393 interviews.

AVCO Research Laboratories, Institute of Defense Analysis, Systems
Development Corporation, University of Southern California, and MIT
Instrumentation Labs. are expected to submit their interviewee lists to
us next week. These companies are expected to develop about 140
more interviewees.

Figure 3-7. Weekly Report
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140 AVERAGE TIME PER

INTERVIEW FOR
INTERVIEWER WITH

130 - MAXIMUM AVERAGE

120

110

z AVERAGE TIME CUMULATIVE

: 90 - PER INTERVIEW AVERAGE TIME

CURRENT WEEKINTERVIEW

80 - INTERVIEW FOR
INTERVIEWER WITH|

SMINIMUM AVERAGE

70 -

60

5 10 15 20 22

WEEKS FROM START OF INTERVIEWS

Figure 3-8. Average Time Per Interview
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' 4. ANALYS IS

? 4.1 INTRODUCTION

I Requirements of the Analysis

An overview of the analysis is presented in Section 1. This section, however,
describes the analysis and its motivation in considerably more breadth and depth.

An analysis ought to operate upon the data in such a way, and to such an extent,
that the analytical requirements are met. What an analysis ought to accomplish isLdetermined by both the data and the analytical requirements. The weaker the data or
the stronger the analytical requirements, the stronger should an analysis be.

An analysis should provide a bridge between the data, and meaningful guide-"I lines for management decisions and recommendations for the future. It should bring
the information content of the data into focus. It should transform apparent chaos
into orderly conclusions.

In order to achieve this, an analysis must organize, summarize and interpret
the data. The methods of summarization employed by an analysis ought to be suffi-

li cient to bring both the detailed and general information content of the data into focus.
Higher-order effects are indicated by detailed information, whereas lower-order
effects are indicated by general information.

Detailed information is relatively close to the surface of the data and requires
a relatively small amount of summarization to be brought into focus. The more the
detail, the less the summarization required. On the other hand, general information
is buried relatively far beneath the surface of the data and requires a relatively large
amount of summarization to be brought into focus. The more the generality, the more
the summarization required.

IThe survey data consist of the reports of 1500 interviews, each containing the
answers to 63 questions which represent component parts of the flow process. Of
these 63 questions, 55 have qualitative responses and 8 have quantitative responses.

By its very nature, detailed information describing only small portions of the
flow process may be comprehended at once. General information describing either
small or large portions of the flow process, however, may be comprehended at once.
That is, only small amounts of great detail may be simultaneously digested; whereas,
either small or large amounts of little detail may be simultaneously digested.

i Consequently, the analysis first should summarize the data until their detailed
information content, describing only small portions of the flow process at once, isI brought into comprehensible focus. It then should continue to summarize the data
until their general information content, describing both small and large portions of
the flow proccss at once, is brought into comprehensible focus. Otherwise, man-
agement will be forced to accept only the data's detailed information content, or to
itself perform additional summarization so that the data's general information con-
tent is brought into comprehensible focus.

4
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C6-2442/030 Vol TT

Frequency Distributions

A one-way frequency distribution is the distribution of the percent of answers
to a queptlon that corresponds to each question response, and a two-way frequency
distribui., ± ihe distribution of the percent of answers to a pair of questions that
corresponds to each pair of question responses (See Table 4-1). Higher-order fre-
quency di1tributions are similarly defined. Frequency distributions necessitate the
simplest operation upon the data, and contain a wealth of detailed information regard-
ing variation in the data; but they provide the minimal amount of summarization.

The usual procedures for summarizing a one-way frequency distribution are to
combine some question responses, and to obtain measures of the one-way frequency
distribution's location and spread. The distribution's location may be measured by
its mode if the qualitative question responses are not arranged into an order, by its
median if the qualitative question responses are ordered, and by its mean if the
question responses are quantitative. Measures of the distribution's spread are its
range if the qualitative question responses are ordered, and its standard deviation
if the question responses are quantitative. More definitive information is obtained by
this summarization, when the qualitative question responses are ordered; and even
more definitive information is obtained, when the question responses are quantitative.

Summarization of two-way frequency, distributions is both more necessary and
more difficult to perform. The first step is to combine some responses for each
question, and/or to obtain measures of the location and dispersion of each question's
one-way frequency distribution. Then a measure of the association or interaction
between the two questions is sought. If the qualitative responses to each question are
ordered, the interaction between the two questions may be measured by the rank cor-
relation (coefficient); and if each question's responses are quantitative, the interaction
may be measured by the correlation (coefficient). An indirect approach to measuring
this interaction, when the question responses are qualitative, is provided by Chi-square,
which indicates the departure of the questions from being independent or not related.

Computation of the rank correlation automatically associates the numbers
1, 2, . .. with the first, second, . .. responses to each question. On the other hand,
the cc-putation of the correlation depends upon the quantitative responses to each
question, or the numbers associated with the responses to each question.

As for one-way frequency distributions, more definitive information is obtained
by this summarization when the qualitative question responses are ordered; and even
more definitive information is obtained when the question responses are quantitative.
Arrangement of qualitative question responses into an informative order is -called
development of a detailed structure, while association of a number with each ordered
qualitative question response is called definition of a numerical description for the
detailed structure. The development of a detailed structure followed by the definition
of a numerical description for the detailed structure transforms the qualitative ques-
tion responses into numerical form.

Higher-order frequency distributions become increasingly harder to generate,
depict and comprehend. Consequently, their summarization becomes both increas-
ingly more necessary and more difficult. They are of relatively little analytical use,
except in rare instances.

,1-2
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Relationships

For questions with quantitative responses, a relationship among questions is a
mathematical expression of the variation in one question as a function of the variations
in the other questions. It is frequently both convenient and sufficiently accurate (e.g.,
during exploratory research such as Phase II) to represent a relationship by a linear
model, which depicts the variation in one question as a linear combination of the varia-
tions in the other questions. The linear model is written

Y=(3 0 + ox, +.. + X +f ,

with Y being one question, X 1 , X2 , • .. , Xp being the other questions, ( o, 0 1,"
p being the unspecified constants or coefficients, and e being the residual. The

correlatiun, in rca!ity, measures the degree of linearity for the interaction between
the two questions, or the closeness of the two questions to being adequately rcprescntcd
by a linear model,

= + X +

for the relationship between one question Y and the other question X.

The analysis of relationshir requires not only quantitative data, but aiso
models for the relationships amoig questions. In turn, the construction of models
for these relationships requires that the questions be arranged into an informative
and unifying order. Arrangement of questions into an informative and unifying order
is called development of a gcneral structure. The development of a general structure
followed by the specification of models for relationships among questions in the gen-
eral structure accompli.hes the model construction. Consequently, the analysis of
relationships depends upon both the transformation of qualitative question responses
into numerical form, and the construction of models for relationships among
questions.

Compa,'ison

Two-way frequency distributions are easy to generate, and their concept is easy
to understand. They summarize relatively little, however, and their information
content is difficult to comprehend without additional summirization. On the other
hand, relationships are not as easy to obtain and to understand in concept; but they do
summarize a great deal, and their information content is easy to comprehend without
additional summarization.

Let the responses to one question be associated with the X-axis and the responses
to the other question be associated with the Y-axis. Then a two-way frequency dis-
tribution may be viewed as a geometric representation for the distribution of the
answers to the two questions, in which each percentage gives the proportion of answer
pairs wh. . are associated with the corresponding response-pair point. In addition
a line, , I of the relationship,

Y . 0 0,X - 6

may be viewed as a natural summarization of the two-way frequency distribution. It
replaces the geometric representation of the distribution with a line through it. and
with an analytic representation of the d.'stributton and the line. The more the

1-.1
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distribution tends to cluster closely around a line, the more appropriate is a linear
model for the relationship; and the higher is the correlation between the two questions.
Figure 4-1 presents an example, using the two-way frequency distribution from
Table 4-1 (for which a linear model is not very appropriate).

Although two-way frequency distributions may be summarized to present some
general information regarding the interaction of the two questions, they are limited to
describing only small portions of thc flow process at once. Relationships, hcwever,
are not limited at all and may be. used to describe either small or large portions of
the flow process. In addition relationships sufficiently summarize the data, via an
analytic representation, to bring its general information content into focus. They
provide a natural summarization of not only two-way, but also higher-order, frequency
distributions.

For a detailed atiaAyb, ot the data, two-way frequency distributions are neces-
sary. Analysis of relationships is required for a general analysis of the data, and
the construction of a process model for such purposes as the design of future experi-
ments and the computer simuiation of the process. In addition, relationships provide
a global view of large portions of the flow process, which enables many small por-
tions of the process to be examined simultaneously and their relative importance
evaluated.

The analvis of relationships has many advantages over the generation of two-
way frequency distributions. One must, however, realize that these advantages have to
be paid for by the transformation of qualitative question responses into numerical
form, and the construction of models for relationships among questions. In addition,
the relationship results should be analyzed and interpreted via techniques which are
relatively insensitive to changes in the transformation.

Objectives of the Analysis

The summarization of data to bring into focus their detailed information content,
describing small portions of the flow process, could be achieved by means of one-way
and two-way frequency distributions for single questions and pairs of questions. An
analysis of relationships among questions could accomplish the additional summariza-
tion of the data to bring into focus their general information content, describing both
small anid large portions of the flow process.

Qualitative question responses, however, pose a problem. Although frequency
distributions may be generated for qualitative question responses, they provide much
more definitive information for quantitative question responses. Analysis of relation-
ships, as noted above, requires both the transformation of qualitative question respon-
ses into numerical form, and the construction of models for relationships among
questions.

Thus, the objectives of the analysis are to:

0 Generate one-way and two-way frequency distributions fc" single questions
and pairs of questions in the Interview Guide.

0 Transform the qualitative question responses into numerical form.

I
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Figure 4-1. Representation of ;i Two-I'ay Frequency Distribution
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* Construct and estimate models for relationships among questions in the
Interview Guide.

9 Analyze and interpret the frequency distribution and relationship results,
in order to provide meaningful guidelines for management decisions and
recommendations for the future which are relatively insensitive to changes
in the transformation.

Overview of the Analysis

Detailed information describing small portions of the flow process is provided
by one-way and two-way frequency distributions.

In addition, the relationship analysis cycle yields general information describ-
ing both small and large portions of the flow process.

The relationship analysis cycle transforms the qualitative question responses
into numerical form, constructs and estimates models for relationships among
questions, and then transforms the numerical relationship results back to qualitative
form (see Figure 4-2). As illustrated by Table 4-2, the transform.ation of qualitative
question responses into numerical fcrm is accomplished in two steps:

* A detailed structure is developed by grouping the related responses to a
question and arranging these groups (and, to the extent possible, the
responses within groups) into an informative order. (See Appendix 12.)
The grouping and arranging are based on the primary unifying character-
istic of the question's responses, as determined from the responses them-
selves and the intent of the question.

• A numerical description of the detailed structure is defined by associating
a number with each ordered question response. The base point for a
numerical scale is selected, according to the primary unifying characteristic
of the question. With each response there is then associated a numerical
value, corresponding to its relative "distance" from the base point, along
a scale from -1 to I (usually from 0 to 1).

Next the construction and estimation of models for relationships among questions are
performed in the following four steps:

* Groups of related questions are arranged into an informative and unifying
order to form a general structure. (See Appendix 13). To the xtent
feasible, the arrangement possesses the desirable characteristic that ",
question tends to influence only those questions which follow it. An example
is contained in Table 4-3.

* Pairs of related questions are combined as illustrated in Table 4-3, in
order to simplify the specification and estimation of models for relation-
ships among questions in the general structure. Except for rare cases in
which a product is employed, all of the combinations of related questions
are n-vreages of the numbers previously assigned. The scales remain
between -1 and 1 (usually between 0 and I), in all cases.

4-7
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Table 4-2. Transformation of Qualitative Question Responses into Numerical Form

Question 14: Location of First Source for Information

Informative OrderA Scale

I Received with task assignment 0

II Recalled it 0.05

III Searched own collection 0.10

VI Respondent's own action 0.15

V Assigned subordinate to get it 0.20

VI Asked a colleague 0.25

VII Asked my supervisor 0.30

VII Requested search of department files 0.35

IX Asked an internal company consultant 0.45

X Searched company information center 1 0.50

X Requested library searchJ 0.50) Requested data from vendor, manufacturer, supplier B 0.60

XI Searched vendor, manufacturer, supplier sources 0.60

XII Searched outside library 0.70

XIII Asked an external consultant or expert 0.80

XIV Requested search of DOD Information Center IB 0.90

XIV Searched DOD Information Center 0.90

XV Asked customer 1.00

A. It is instructive to note the evolution of the responses and their order:

1. The 12 responses to Question 40 in the Phase I Interview Guide were reor-
3 dered and expanded into the 16 responses to Question 14 in the 'hase II

Interview Guide.

2. Then the 16 responses were expanded to 18, based on an analysis of the
answers to the response, "other - specify."

3. Finally the 18 responses were arranged into an informative order, according
to their primary characteristic, which may be called "distance from the user."

B. No distinction is made between the two responses in this group of related responses.
4-9
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Table 4-3. Arrangement and Combination of Questions

USER COMPONENT

A. User's Age: Question 48

B. User's Education

1. User's Highest Degree: Question 50A

2. User's Field of Degree: Question 50C

3. User's Year of Degree: Question 50B

C. User's Experience

1. User's Job Experience: Question 51

2. User's Company Experience: Question 52

Combination of Questions: 1/2 (Question 51 + Question 52)

D. User's Position

1. User's Kind of Position: Question 55

2. User's Field of Position: Question 56

E. User's Level

1. User's Equivalent Government Service (GS) Rating: Question 58

2. Number of Personnel Supervised by User: Question 49

3. User's Type of Activity: Question 54

Combination of Questions: 1/2 (Question 49 + Question 58)

0 Linear models are specified to represent potential relationships among
combinations of questions in the general structure. (See Table 4-4).
The models are defined in general form to include unspecified constants
which, when evaluated, completely determine the model.

• Unspecified constants in the general form of the models are estimated
from the data by the technique of regression analysis. Regression analysis
also indicates the significance of a relationship and the relative contribu-
tion of question combinations to the relationship. (See Table 4-4).

4-10
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Finally, the numerical relationship results are transformed back to qualitative form
by a ranking procedure which:

* Ranks question combinations in order of their contribution to each relation-
ship, as shown in Table 4-4.

e Ranks question combinations in order of their overall contribution to the
relationships in each component of the flow process and the flow process
itself, as illustrated by Table 4-5.

The relationship analysis cycle is believed to be novel in the field of informa-
tion science. Its employment and testing in Phase II have yielded results that are
encouraging, and implications for the future that are provocative.

Analysis and interpretation of the above results produce meaningful guidelines
for management decisions and recommendations for the future which are relatively
insensitive to changes in the detailed structure and its numerical description. In
addition, a comparison is made between the comparable one-way and two-way fre-
quency distributions from Phases I and II; and the Phase I conclusions are reviewed
in the light of the Phase II data.

4.2 FREQUENCY DISTRIBUTIONS

A one-way frequency distribution has been generated for 59 of the 63 questions
in the Interview Guide. The remaining four questions were narrative and were not
categorized.

From the large number of two-way frequency distributions that could have been
generated, 196 were selected for compilation. These were supplemented by the
analysis of relationships and the complete correlation matrix, which was a by-
product of that analysis.

One-way frequency distributions were transcribed from the marginal distribu-
tion of the appropriate two-way frequency distributions. The computer program
employed to generate two-way frequency distributions was BMD 08D (see Appendix 15
and Reference 5).

Volume III contains all of these one-way and two-way frequency distributions,
and the complete correlation matrix. They are summarized in Appendices 12 and 14
and analyzed in Section 5.

4.3 TRANSFORMATION OF QUESTION RESPONSES

As noted above, the transformation of qualitative question responses into
numerical form is performed by the development of a detailed structure and the
definition of a numerical description for that detailed structure.

Development of a Detailed Structure

A detalted structure for the responses to questions in the Interview Guide is
developed to serve as the basis for the transformation of question responses. In
addition, the detailed structure brings the local aspects of the flow process into
focus and provides a foundation for a general structure. This detailed structure is
formed by the informative arrangement of question responses.

4-11



C6-2442 /030 Vol I1

o 0I
ce

0
bCC

0 ID

C) ) PC)

00 Q) 0)C)

a)cu PC

PC C r

~CMc cc
4 CL 0

U)) CL = -

C.). 0 .

0 w. .

c.) Qj CC) cc0

cc bt C) C Z - .

*1U x ) -'C 0
00 Q-h rI

- - .- .

C) C) C) C
vsbD Cs .

cu wc Q; Zo cccc
Li U. L. U bC )

~ C) C) a .'a C-~f " bt)C~.. C

Q Q- .
rn w m l W0 - - 0.-a

4-h C) c c

C3 0- 03 C),. a

Cu~~~c wO~ ' ~
Ou -0' *ri Q

U) w) W ~ co 0 0

_ _ _ _ _ _ _ _12-



C6-2442/030 Vol II

Table 4-5. USER Ranks*

IN
0 0 +- U,

Related .

Question +

Combinations 0 4)
. 4

o 2 o

S. 10 C4
Combination of W ,44

Questions (0

User's Highest Degree (Q5OA) 0

User's Field of Degree (Q50C) 1 2 0

User's Fxperience (l/2(Q51+Q52)) 1 2 0

User's Kind of Position (Q55) 1 0

User's Field of Position (Q56) 3 2 1 4 0

User's Level (l/2(Q49+Q58)) 3 1 2 4 0

Question Combination Column Total 32 8 49 50 52 52 60

Question Combination Rank 2 1 3 4 5-1/2 5-1/2 7

*Table entries are assigned, according to order of appearance in Table 1-4, as

follows: 0 to combination of questions in CHARACTERISTIC column: 1 to 1st
question combination, 2 to 2nd question combination, . . . , m to last question
combination in RELATED TO column; m+l to 1st question combination, m+2 to
2nd question combination, . . . , p c1 1 to last question combination in
CANDIDATE FOR RELATIONSHIP column; and 12, which is omitted for
simplicity, to those question combinations not appearing.

!
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The first step is to specify the primary unifying characteristic of each
question's responses. This response characteristic should be determined from not
only the responses themselves, but also the question's intent.

The next step is to collect into groups those question responses which are
related by the response characteristic. According to this characteristic, an ordering
is then arranged for groups and, to the extent possible, for responses within groups.
All responses to a question may be arranged into one ordering if all responses within
each group may be arranged into an ordering. A response (or a group of responses)
is more similar, according to the response characteristic, to responses (or groups
of responses) which are closer to it in the arrangement, than it is to those which are
farther away.

Depending upon the implications of the response characteristic, there are three

types of detailed structure:

" Visible structure, which is explicitly implied by the response characteristic.

* Partially visible structure, which is implicitly implied by the response
characteristic.

* Invisible structure, which is not implied at all by the response characteris-
tic.

A visible structure is obvious and possesses no flexibility; a partially visible structure
is apparent, but possesses some flexibility; while an invisible structure must be
inferred and possesses considerable flexibility. The position of responses in the
arrangement is meaningful in a visible structure, indicative in a partially visible
structure, but only descriptive in an invisible stricture.

Examples of visible, partially visible and invisible structures are given in
Tables 4-6 through 4-8, respectively. For the tables, Arabic numerals in parentheses
(i.e., (1), (2), • ) indicate the ordering in the Interview Guide; while Roman
numerals (i.e., I, I, .. ) indicate the ordering in the detailed structure. The
numerical description scale is included in the tables.

Appendix 12 contains the detailed structure. For the reader's convenience, the
corresponding numerical description scales and one-way frequency distributions are
also presented.

Definition of a Numerical Description

Once the detailed structure is developed, its numerical description is appropri-
ate. By associating a number with each question response, the numerical description
provides a more exact differentiation among question responses; and it enables
estimation of the linear models which are constructed for relationships among ques-
tions. The numerical description also represents the data in a form to which a large
variety of numerical techniques may be applied.

According to the response characteristic, the base point or zero for a numerical
scale is selected. There is then associated with each response, a numerical valve
corresponding to its relative "distance" from the base point.

t-1I
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Table 4-6. Visible Structure

Question 58: User's Equivalent GS Rating

Informative Order Scale

I. (01) GS-6 (under 6,000) 0.07

II. (02) GS-9 (6,000 - 7,999) 0.15

III. (03) GS-11 (8,000 - 10,249) 0.23

IV. (04) GS-12 (10,250 - 11,999) 0.30

V. (05) GS-13 (12,000 - 13,999) 0.39

VI. (06) GS-14 (14,000 - 16,499) 0.46

VII. (07) GS-15 (16,500 - 18,999) 0.54

VIII. (08) GS-16 (19,000 - 20, 999) 0.60

IX. (09) GS-17 (21,000 - 23,999) 0.70

X. (10) GS-18 (24,000 - 26,999) 0.76

XI. (11) Sp A (27,000 - 29,999) 0.85

XII. (12) Sp B (30,000 - 34,999) 0.92

XIII. (13) Sp C (over 35,000) 1.00

Except for two questions, a- 1, 0, or positive integer (i.e., 1. 2, ... ) is associ-
ated with each question response. The two exceptional questions have multiples of 1/2
associated with some responses, for convenience. A 0 is employed when it is mean-
ingful to consider the response to be null. and -1 is employed when it is meaningful to
consider the response to be in the opposite direction to the remaining responses.
Variable spacing between the associated numbers indicates that the responses exhibit
variable similarity, or distance from each other, according to the response character-
istic. The same number is associated with two responses to a question if. and only if,
the two responses are in the same group of related responses. and the responses within
that group cannot be arranged into an ordering (i.e., are the same distance from the
base point).

The association of a number with each question response associates a scate
of possible numerical values with the question. Then all numerical values in the
scale are divided by the largest one, so that the scaie is normalized to between -1
and 1, and usually between 0 and 1.

The value of the numerical description is meaningful for responses in a
visible structure, indicative for responses in a partially visible structure, but only

4-15
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Table 4-7. Partially Visible Structure

Question 14: First Source for Information

Informative Order Scale

I Received with task assignment 0

It Recalled it 0.05

III Searched own collection 0.10

IV Respondent's own action 0.15

V Assigned subordinate to get it 0.20

VI Asked a colleague 0.25

VII Asked my supervisor 0.30

VIII Requested search of department files 0.35

IX Asked an internal company consultant 0.45

X Searched company information center 0.50

X Requested library search 0.50

XI Requested data from vendor, manufacturer, supplier 0.60

XI Searched vendor, manufacturer, supplier sources 0.60

XII Searched outside library 0.70

XIII Asked an external consultant or expert 0.80

XIV Requested search of DOD Information Center 0.90

XIV Searched DOD Information Center 0.90

XV Asked customer 1.00

descriptive for responses in an invisitle structure. Examples are again provided by
Tables 4-6 through 4-8.

A detailed structure suggests its own numerical description when the questioa
responses have been properly arranged. For a more refined relationship analysis.
a numericai description could be altered to improve the linearity of important
relLtionships which involve the corresponding question.

See Appendix 12 for the numerical description ot the detailed structure.

4.4 CONSTRUCTION AND ESTIMATION OF RELATIONSHIIP MODELS

levelopment of a gcneral structure. combination of pairs of related uebtions
in the general structure. and specification of linear models for relationships among

combinations of questions in the general structure accomplish the construction of

relationship models. Then these relationship models are estimated.
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Table 4-8. Invisible Structure

[ Question 27: Desired Layout of Information Media

Informative Order Scale

11 I. (14) Recall 0.00

II. (13) Telephone conversation 0.06

III. (11) Group discussion 0.12

IV. ( 4) Photographs 0.19

V. ( 3) Graphics (diagrams, drawings, 0.25
schematics, flow charts, graphs,
maps)

VI. (2) Tables or lists 0.31

VII. (1) Narrative text 0.37

VIII. (18) Narrative text and tables or lists 0.44

IX. ( 9) Graphics and lists 0.50

X. ( 8) Photographs and text 0.56

XI. ( 7) Graphics and text 0.63

XII. (16) Grapluics, text and oral 0.69

XI (17) Graphics, text, oral, and recall 0.75

XI\V. (12) Informal briefing, with chalk or 0.82Ipencil drawings

XV. (5) Microfilm - microfiche 0.88

IXI. ( 6) Slides or motion pictures 0.94

XVII. (10) Formal briefing or lecture 1.00

Development of a General Structure

IIn order to serve as the basis for the construction of models for relationships
among questions and to bring the global aspects of the flow process into focus, a
general structure is now developed. This general structure is formed by the
informative and unifying arrangement of qu =.ions.

!
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The first step is to identify the major components or profiles of the flow process
(as represented by the Interview Guide). They are the USER, TASK, UTILIZATION,
and SEARCH AND ACQUISITION components. The USER and TASK components charac-
terize the user and his most recent scientific or technical task, respectively. His
general utilization of information centers and services is described by the UTILIZATION
component. Properties of the user's search for, and acquisition of, information
specifically related to the task compose the SEARCH AND ACQUISITION component.
The next step is to classify each question into one of these components and to form
groups of related questions within components. Then an ordering is arranged for
components, groups within components and questions witin groups. To the extent
feasible, the arrangement should possess the desirable characteristic that a question
tend to influence only those questions which follow it.

An example is provided by Table 4-9, which also includes question combinations
and linear models for relationships. In this table. Q denotes Question; and

0' 0l, 12 , ... , 06 symbolize general unspecified constants in the models. For

simplicity, the same symbols, 90, , , ... , A,, are used in each model;

although they are not meant to denote the same constants.

Questions (components) which tend to influence other questions (components)
are called input questions (components), and those which tend to be influenced by
other questions (components) are called output questions (components). Arrangement
of components and questions within components according to an input/output point of
view facilitates the specification of models for relationships. In addition, it provides
insight into the flow process.

The general structure, with question combinatiorns and estimated linear models

for relationships, appears in Appendix 13.

Combination of Related Questions

Pairs of related questions are combined to simplify the specification and estima-
tion of models for relationships among questions in the general structure. In addition,
the combination of related questions summarizes aix! simplifies the general structure.

Question combinations which tend to influence other combinations of questions
are called input factors. and combinations of questions which tend to be influenced by
other question combinations are called outi)"t factors.

Except for the four cases in which a product is employed, all ol the combinations
are ,averages. This keeps the combination scales normalized to between -1 and 1.
For example. see Table -1-9.

A s;wci user-task flexibility index F summarizes the flexibility exhibited by
the difference between the user's kind of position and the kind of his task. and that
between tht. user's field of position and the field of hib task. In order to summarize
the effort expended by the user in his general uulization of information centers arid
services and the problems encountered by him in this utilization, the respective special
indices. E for utilization effort and 11 foi utilization problems. are introduced. The
inadequacy of the process of searching for, an! acquiring. specific task information is
summarized by the special index I for inadequacy of the search and acquisition process.
The scales for F. E. P. and I are also normalized to between - I and I.

AI-i
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Table 4-9. Specification of Relationship Models

I USER COMPONENT*

A. User's Age: Q48

l B. User's Education:

1. User's Highest Degree: Q50A = 00 4-01 (Q 48)

12. Field of Degree: Q50C = 190 - ISl1Q48)

3. Year of Degree (Q50B)

j" Used only for one-way and two-way frequency distributions

C. Experience of User

f Combination: 1(Q51+Q52) = 0OI(Q49)

1. Job Experience: Q51
2. Company Experience: Q52

D. Position of User

1. Kind of Activity:

Q55 = 0  1 (Q48) + pS2 (Q5OA) + 3(Q5OC) + 04( 1(Q51 +Q52)

2. Field of Activity:

I =o)0 = o+ is ((48) + 0 2 (Q5OA) .*3(Q50C) + i4((Q51 Q,52)

3. MOS Equivalent (Q53 and Q57 - narrative - coded as Q57)

UIsed only for one-way and two-way frequency distributions

E. Level of User

I Combination:

1QJ---S . 0 O(Q-l18) -0 2(Q.-OA) .(Q5OC) - 4 ( '-05144.52)

- {s,,s - US, o

I. Equivalcnt GS Rating: QT-A

2. Personnel Supervised: Q49

3. Type of Activity (Q54)

Used only for one-way and two-way frequency distributions

I Q denates Quetion: and 10, 2 .... . symbolize general unspecified

constants in the models. For simplicity, the same symbols. ,Oo 181 -3 2 63,

are used for each model: although they are not meant to denote the same constants.
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When a more refined analysis of relationships is desired, the question combina-
tions could be separated; and more special summarizing indices could perhaps be
defined. I

All question combinations are given in Appendix 13.

Specification of Relationship Models I
Once the general structure is developed and pairs of related questions are

combined, it is appropriate to specify linear models for relationships among combina-
tions of questions in the general structure. The terms, combination of questions and I
question combination, also are used to cover the degenerate case of a single question
(e. g., Q56 in Table 4-9). A linear model of a relationship among question combina-
tions is a mathematical expression of the variation in a given combination of questions I
(Y) as a linear function, with unspecified constants, of the variations in the other
question combinations (X1 , X2 , ... , X p). p|

The term, combination of questions, will be used for the given combination of
questions (Y); and the term, question combination, will be used for the other combina-
tions of questions (X1 , X2 , . .. , Xp). I

Analysis of the general structure from an input/output point of view yields those
question combinations which are judged to be potentially related to each combination of
questions in the general structure. Only the potentially related question combinations
are included in the linear model of the relationship for that combination of questions.
An example is provided by Table 4-9.

When the questions have been properly arranged, a general structure suggests
the linear models for relationships. A more refined relationship analysis could specify
additional models, particularly those necessitated by the separation of question combi-
natioas and those suggested by the relationship results of Section 6.

The potentially related question combinations, in the linear model for each
combination of questions in the general structure, are given in Tables 6-1 through
6-5 of Section 6. In addition the corresponding estimated linear models, with

estimated values of the unspecified constants or coefficients, are contained in
Appendix 13.

Estimation of Relationship Models

The linear models. which have been constructed for relationships among combina-
tions of questions, are estimated from the qualitative question responses which have
been transformed into numerical form via a stepwise regression analysis. For a
complete description of this technique, Reference 6 should be consulted. A brief
discussion of only the pertinent aspects of stepwise regression analysis follows.

Steplise regression analysis estimates the relationship model in steps by
entering one question combination at a time. At each step, the question combination
Wvhich is entered is the one that adds the greatest ccntribution to the relationship
from tie previot..:; step. A measure of this contril ution is the F to enter of this
(IuCStiofl combination at that step. The contribution of each question combination to
the relationship at that step is measured by its F to remove at that step; and the significance
ol the ret ationshiv at that step is measured by the multiple correlation (coefficient) at
that sttep. liclat'ivt significance within a relationship is indicated by the former, while

1-20

I



C6-2442/030 Vol II

relative significance among relationships is indicated by the latter. In addition the
potential contribution to the relationship at this step of some question combinations
which were not included in the relationship model is measured by their potential F to
enter at this step.

The computer program employed for the stepwise regression analysis is
BMD 02R (see Appendix 15 and Reference 5). Stepwise regression computer pritit-
outs appear in Volume III, are summarized in Appendix 13, and are analyzed in
Section 6.

4.5 TRANSFORMATION OF RELATIONSHIP RESULTS

The stepwise regression computer printouts contain a wealth of numerical detail
concerning relationship results and their significance. In order to make the conclusions
of the relationship analysis relatively insensitive to the transformation of qualitative
question responses into numerical form, the numerical relationship results must be
transformed back to qualitative form. The numerical detail alsc has to be summarized
considerably if the relationship conclusions are to be easily comprehended.

Both of these requirements are accomplished via a ranking procedure which:

* Ranks question combinations in order of their contribution to each
relationship (see Table 4-10).

Then ranks question combinations in order of their overall contribution to
the relationships in each component of the flow process and the flow process
itself (see Table 4-11).

The former focuses upon a given combination of questions, and observes which question
combinations are most significantly related to it; while the latter focuses upon the
appropriate collection of combinations of questions, and observes which question
combinations are most significantly related to them most often.

Contribution Ranking for the Relationships

An effective step in the stepwise regression analysis, beyond which relatively
little is contributed to the relationship, is determined when the F to enter, of the
question combination entering at that step, becomes less than some lower bound.
Analysis of the stepwise regression computer printouts indicates that a reasonable
value for this lower bound is 6.66 (F level of. 01). When a question combination is
included in the relationship at the effective step, it is said to be related to the given
combination of questions.

A question combination appears to make a significant contribution to the relation-
ship when its F to remove at that step is between 30 and 90 (30 < F to remove < 90),
and appears to make a highly significant contribution to the relationship when its F to
remove at that step is at or above 90 (F to remove - 90). If the multiple correlation
at the effective step is at or above . 40 in absolute value, then the relationship is
called significant. Those question combinations, %hose potential F to enter at this
step is at or above 6.66, are said to be candidates for the relationship; and those,
whose potential F to enter at this step is at or above 30, are said to potentially make
a significant contribution to the relationship.

4-21
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Table 4-11. USER Ranks*

Question +

Q Q) )
00

0W 0'

Combination of lid

Questions U

User's Highest Degree (Q50A) 0

User's Field of Degree (Q50C) 1 2 0

User's Fxperience (1'2(Q51+Q52)) 1 2 0

User's Kind of Position (Q55) 1 0

User's Field of Position (Q663) 3 2 1 4 0

User's Level (1/2(Q49+Q58)) 3 1 2 4 0

Question Combination Column Total 32 8 49 50 52 52 60

Question Combination Rank 2 1 3 4 54/2 5-1/2 7

I
*Table entries are assigned, according to order of appearance in Table 1-4, as

follows: 0 to combination of questions in CHARACTERISTIC column: 1 to 1st
question combination, 2 to 2nd question combination, . . . , m to last question
combination in RELATED TO column; m+l to 1st question combination, m+2 to
2nd question combination, . . * , p sll to last question combination in
CANDIDATE FOR RELATIONSHIP column; and 12, which is omitted for
simplicity, to those question combinations not appearing.

43
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For each combination of questions in the general structure, the question combina-
tions which are related to it are ranked in order of their contribution to the relationship

ee Table 4-10 and Section 6 for an example). Each question combination's rank and
e significance of its contribution to the relationship arc listed in Tables 6-1 through

6-5 of Section 6. These tables also include the sign of the question combination's
coefficient in the relationship, the significance of the relationship, candidates for the
relationship, and the significance of their potential contribution to the relationship.
Appendix 13 lists the estimated linear models, with the estimated values of the
unspecified constants, at the effective step, and the significance of each question
combination's contribution to the relationship.

Contribution Ranking for the Components and the Flow Process

These contribution rankings may be obtained by properly combining the contribu-
tion rankings for the appropriate collection of relationships. In order to accomplish
this, numerical values must be assigned to the relationship rankings. This return to
numerical form is, however, an artifice and only temporary.

The procedure assigns a value to a relationship ranking as follows: 0 to the
given combination of questions, 1 to the question combination making the largest contri-
bution to the relationship, 2 to the question combination making the second largest
contribution to the relationship, ... , m to the question combination making the
smallest contribution to the relationship; m+1 to the candidate for the relationship
potentially making the largest contribution to the relationship, m+2 to the candidate
for the relationship potentially making the 2nd largest contribution to the relationship
... Ip f- 11 to the candidate for the relationship potentially making the smallest

contribution to the relationship; and 12 to those question combinations which do not
appear, although they might have appeared according to the general structure and the
input/output view of the flow process. This value was selected because no combination
of questions had more than 11 question combinations which were either related to it
or candidates for the relationship. An example is presented in Table 4-11 and
Section 6.

Now the sum of these numerical values is computed for a question combination
over each component, and over their aggregate for the flow process. Then the sums
for each component and those for the flow process arc ranked among themselves, in
order of increasing size. There were only a few ambiguities present in computing
these rankings and their sums. They involved questions which occurred in relation-
ship models both alone and in question combinations (i.e., Q14, Q15, Q17, Q37 and
Q39). These questions are always associated with the appropriate question combina-
tion which contains them. Section 6 contains an example.

It is both informative and suggestic to characterize combinations of questions
as input factors and output factors in not only analyzing the flow process. but also
designing and analyzing the information system which serves the process (see Figure
4-3). One must realize, however, that regression analysis can merely estimate and
indicate the significance of a relationship. It cannot imply that the relationship is
cause and effect. for this can only be accomplished by a thorough knowledge of the
flow process. Therefore, the terms, input factor and output factor, are used in full
recognition of the attendant advantages and disadvantages.
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The numerical values for each relationship ranking, and the contribution rankings
for the four components and the flow process appear in Tables 6-6 through 6-9 of
Section 6. Important input and output factors are presented in Figures 6-2 through 6-6
of Section 6. An example is provided by Table 4-11.

4.6 COMPARISON OF ONE-WAY FREQUENCY DISTRIBUTIONS

In order to make the comparison of one-way frequency distributions from Phases
I and II objective, a measure is needed for the difference between the two one-way
frequency distributions. Then the Phase I and Phase II samples can be judged to come
from the same population when the value of this measure is sufficiently small; and
they can be judged to come from different populations when its value is significantly
large. The problem is to select the measure in such a way that one knows when it
becomes significantly large.

This is precisely the form of the classical hypothesis-testing problem in statis-
tics. As a matter of fact, it is closely related to the hypothesis-testing problem
whose solution is the Chi-square goodness-of-fit test. One, therefore, suspects that
a Chi-square-type statistic would provide a good measure for the difference between
the two one-way frequency distributions.

Appropriate notation is now introduced. Let the collections of categories for
the Phase I and Phase II one-way frequency distributions be so modified (e. g., by
combination, deletion, etc.) that the resulting category collections are made identical.
Then let m be the resulting number of response categories in both collections, n be
the resulting sample size for the Phase I one-way frequency distribution, N be the
resulting sample size for the Phase II one-way frequency distribution, f. be the
resulting number of observations in the jth category for the Phase I one-way frequency
distribution, and g. be the resulting number of observations in the jth category for
the Phase 11 one-wy frequency distribution. It follows that

m n

2: f=n and 2g 9N
j=1 j-1

If the two one-way frequency distributions, (f1 , f2 , ... fm1) and (g1 ' g, ... M)

are to be made comparable, (fl' f ' .. f, f ) has to be adjusted to the sample size N
(or vice-versa). Let

h. =(N/n) f. forj 1,2 ..... n

Then

rn m

h". h (N/n) 2 f.-N
j_1 j-;l

The measure employed in the analysis for Section 7 and in the tables of Volume III is
the Chi-square-type statistic,

111 12 )216
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It was conjectured, but never proved, that j2 might be approximately distributed
as Chi-square (X2) with m-1 degrees of freedom (df). However, during the preparationU of the Final Report, it was discovered (Reference 8, pages 746-8) that

2nf .) / n+N -j 2/N(f +gj)

=(n+N) Z I ~f -nN / f.1 j )+[g- N INf.gj
j=1 JL J

= (n [( N1f..-ng.\ 2/nf+ nj-fL21 1Nf+
-n ,+N ) f n+N / f j

Im
(n+ N) ~ (n+ N) (n f2/ (n+ N) 2nN(g.+f.)

=m Lngj-Nf I /nN(gj-+fJ)

1j=1

] J [gj-( N/n)f J 2 /N/n)(g +f.) 

3 ~(gj~hj/ [(N/n)gj+h j]

is approximately distriblted as Chi-square with m-I degrees of freedom. Now X 2

is approximately twice J , since N/n : 1500/1375 is close to one. Hence, the analysis
and tables were modified by using 2J 2 as if it wereX 2 , with some small changes1 resulting.

4
!
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5. FREQUENCY DISTRIBUTIONS

5.1 INTRODUCTION

This portion of the Phase II analysis concerns itself with the one-way frequency
distributions for the percent of users, tasks, or information units (chunks) that are
associated with each response to a question, and the two-way frequency distributions
for the percent of users, tasks, or information chunks that are associated with each
pair of responses to a pair of questions. In addition to its primary function as a
frequency distribution, a two-way frequency distribution also displays the association
or interaction between (the answers to) the two questions.

The data has been structured or organized into a logical grouping and ordering
of questions (general structure) and of responses for each question (detailed structure).
The general structure evolved from the separation of the questions into their four
natural areas of description:

* Those questions which describe the USER of scientific and technical
information (interviewee).

* Those questions which describe his most recently completed scientific or
technical TASK.

* Those questions which describe his general UTILIZATION of information
centers and services.

* Those questions which describe the information SEARCH AND ACQUISITION
process associated with the task.

These four major components of the flow process are called components or profiles
and the questions included in each make up a composite description of that profile.
The four profiles are referred to as USER, TASK, UTILIZATION, and SEARCH AND
ACQUISITION: and it is the relationships within and among these profiles that are
investigated to define the interactions within the scientific and technical information
flow process. Characteristics of the four profiles studied are:

* USER

Includes age, education, equivalent GS rating (salary level), number of
people supervised, years of experience, MOS equivalent or job code, type of
work activity, kind of position, and field of position.

* TASK

Includes kind, class, and field of task; task duration and percentage of
time on task: and formality and type of task output.

• UTILIZATION

Includes use of company Technical Information Centers, TAB. DDC. DOD
Specialized Information Centers, STAR, and English abstracts or translations.

5-1
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9 SEARCH AND ACQUISITION I
Includes class and field of information; composition, layout, depth and

volume of information media; first source for information; and timeliness, and I
adequacy of information used in the task.

If either the one-way frequency distributions for questions or the two-way
frequency distributions for pairs of questions are to have any visual or statistical
significance (i. e., come into focus), it is necessary to organize the responses to the
questions into a meaningful order. If anything other than isolated response associ-
ations (e. g., that of response 2 in Question A to response 3 in Question B) are to be
indicated by the two-way frequency distributions, the responses to each question
must be ordered in some meaningful way; so that the overall relationship of the
questions can indicate a general trend. This ordering was accomplished by the I
detailed structure for all analyzed questions in Phase 1H.

The structure or ordering was based on five criteria: numerical value (number
of days, amount, etc.), complexity (amount of detail iequired). formality (the exact-
ness and structure of documentation, media, layout, etc.), relative "distance from
nature" (the research, development and production cycle, and the conceptual, design
and performance, and production cycle), and "distance from the individual or his work
location" (this encompasses the aspects of the physical, environmental and organi-
zational distance from the interviewee). The exact structure evolved for each question
is presented in Appendix 12. This ordering of Question responses allows one to talk I
in terms of higher level, more formality, longer durations, etc., when dis-
cussirg the relationships between questions. Using these structured question
responses, trends can be determined and used to interpret the question interactions.
The ordering of the responses automatically associates a rdimentary equidistant
scale with each question's responses anu allows certain statistics (e. g., correlations
which are actually rank correlations, and Chi-squares) to be computed. In addition.
a relative or non-equidistant scale (numerical description) was developed for each I
question. The correlations reported below are based upon this relative scale.

The characteristics defined in the one-way frequency distributions are helpful j
for describing the internal structure of the basic elcments making up the typical
USER, TASK, UTTLIZATIOKor SEARCH AND ACQUISITION pattern. It is important.
Lowever, to determine whether a variation in one element is associated with cr
influenced by variation in another element. For example, while two one-way frequency
Jistributions can separately characterize the user's kind of position and indicate the
utili-ation of the Defense l)ocumentation Center. a two-way frequenc) distribution
(or a regression analysis) is r uired to answer such questions as -What is the
association or interaction between the user's kind of position and his utilization of
DDC 1?1"

Chi-square measures the departure of the questions, associated with a two-way

frequtncy distribution. from bring indepndent or not related. The less the questions
exhibit independence. the more they exhibit an interaction. on the other hand. the
correlation (coefficiem) measures the degree of linearity for the interaction betueen
the two questions. I

It
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The frequency distribution results are presented below. First, the one-way
frequency distributions and their significant features are described. Then the two-
way frequency distribations are discussed in terms of Chi-square, correlation, and
significant distribution features. This discussion focuses upon the details of two-
question interactions, as exhibited by two-way frequency distributions and correlations.
The next section focuses upon multi-question interactions, in less depth but more
breadth, as exhibited by stt.pwise regression analysis of relationships among
questions.

5.2 ONE-WAY FREQUENCY DISTRIBUTIONS

The more significant results from the one-way frequency distributions estab-
lished for each Phase i1 question are discussed in this section. The complete
distribution for individual questions may be found in Appendix 12 and in Volume II1.
The discussion is organized around the four study profiles of USER, TASK,
UTILIZATION, and SEARCH AND ACQUISITION, with an additional description of
the interviewer's assessments of the TASK and the USER's information needs,
acquisition and use.

USER Profile

The USER profile is a set of questions involving the education, experience and
normal position or job of the interviewees. This general profile is one of the first
broadly-based estimates for the composition of the some 120. 000 scientific and
engineering personnel employed within the defense industry.

I Education

All but tltirteen percent of the sample had college degrees, with 32"i having
I advanced degrees (Figure 5-1). These degrees were in 60 unique academic fields,

with the various engineering degrees accounting for the majority of the fields
(see Figure 5-2).

The most predominant engineering field wan electrical, which represented
25. 5; of all college degrees. The second highest engineering field was mechanical.
representing 17-.

Experience

Interviewee experience was adjudged from his years in his work area.
years with his present company, and age. The mode for number of years in the same
area of work was four years (1(0) and the median was 8 years, with 3!' of the popu-
lation having been in their work area for ten years or more (see Figure 5-3). The
number of 'ears with the currint company shows the same relationship, with the
mode st four years (r,) and the median at seven years. with 35 of the respondents
having been with the company ten years or more (Figure 5-4). The median age of theI interviewees was 38 years, with the mode falling at 35 years of age (6-).

I
I
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Position

The interviewees position is described by his kind of position, field of position,
management/supervision responsibilities, and salary level. The largest number of I
respondents (38%) are involved in some aspect of developmental work. The second
largest activity is research, where some 20% of the sample was engaged (see
Figure 5-5).

Although the interviewees were working in 33 classifications of field of position,
seven individual fields account for 69%, of the total (see Table 5-1).

Table 5-1. Interviewee Classification

Field % of Total f
Flectronics and Electronic Equipment 22.5

Aircraft and Flight Equipment 14.0 1
Production and Management 8.0 1
Research and Research Equipment (including
Computer Science) 7.5

Guided Missiles 7.0

Chemistry 5.0

Propulsion Systems 5.0

TOTAL 69.0 1
When the fields of work position are grouped they have the characteristics represented m

in Figure 5-6.

Management activities were performed by 33/(' of the scientific and engineering
personnel. Forty percent of the interviewees had no supervisory responsibility; of _
those with this responsibility, 52. 5r1 supervised from 1 to 5 people and 32. 5( super-
vised from 6 to 10 (see Figure 5-7). Fifty-five percent of the sample was primarily
involved in non-management scientific and technical activities and the remaining 121/I
carried out technical evaluation activities (Figure 5-8). The median salary level.
obtained by asking the interviewee for his equivalent GS rating. is in the range of
$12, 000 - $14, 000 (GS-13). Fach of five GS ratings. GS-11 through GS-14 ($8. 000 -
$16,499). contain approximately the same proportion of the sample and represent
75(,j of the total (see Figure 5-9).

TASK Profile I
Data (or information) are not independent quantities and must be related to a

need or purpose, in order to establish a meaningful connotation and definition of their I
operational information content. Hence. the study developed a description of the

I
5-6 I
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GS-9 OR UNDER($8, 000 OR LESS) 2%

GS-11 ($8,000- 10,249) 17%

GS-12 ($10,250- 11,999) 19.5%

GS-13 ($12,000- 13,999) 190

GS-14 ($14,000- 16,499) 19.5%

GS-15 ($16,500- 18,999) 12%

GS-16 AND 17 ($19,000- 23,999) 8%

OVER GS-17 ($24,000 OR MORE)

Figure 5-9. User's Equivalent GS Rating (Salary Level)

scientific and technical information process around one particular task for each inter-
viewee. This task was the last one completed by the interviewee, giving a random
selection of tasks and not an investigation of the most prominent or glamorous tasks.
The tasks were described by the source of initiation (initiator). the characteristics
of the task output, and the times involved in task completion.

Task Initiator

The majoriLy of tasks (70%) were initiated from above; by supervision, upper
management or the customer (Figure 5-10).

Task Output

The taFk characteristics of kind and field reflect those established for the posi-
tion of the interviewee. Development (33.51.(') and Research (2Y"(,') dominate the task
descriptions (see Figure 5-11) and the seven position fields that are heavy in the USER
description make up 64',i of the responses in the 33 task fields (see Table 5-2). Note
the similarity between the grouping of task fields in Figure 5-12 and that of position
fields in Figure 5-6. The areas of design and design techniques (24('() and performance
and characteristics (16';,') are the largest class of task descriptors (see Figure 5-13).

Most frequently the outputs are findings (51') and seldom decisions (4'), as
indicated in Figure 5-14. Seventy percent of the tasks yield a formal output consisting
of a formal. highly structured document, briefing, or demonstration; while the
remainder are informal documents. briefings, discussions or hardware. Of notable
importance is the fact that 89' of the task outputs are some form of documentation
(66' formal and 23' informal). See Figure 5-15.
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INITIATIVE OF
RESPONDENT 13.51

RESPONDENT OR
COLLEAGUE

STANDARD PROCEDURES 8.5%

DIRECTION BY ___________________________ 36
SUPERVISOR

DIRECTION BY _ _ _ _ _

HIGHER MANAGE4 ENT

DIRECTION BY CUSTOMER 155o

Figure 5-10. Task Initiator

Table 5-2. Task Field Responses

Field of Task of Total

Electronics and Electronic Equipment 17.0

Aircraft and Flight Equipment 13.0

Research and Research Equipment (including
Computer Science) 9.0

Guided Missiles 8.5

Production and Management 7.0

Propulsion Systems 5.0

chemistry 4.5

TOTA L 64.0
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The task outputs were mostly directed to a recipient within the respondent's company
(59. 51T), with an additional 1. 51"' being for his own use only. The remaining 3W of
the task outputs were sent directly to an external company recipient. 34.5'; going to
an outside organization and the other 4.57, directed to t professional group (3. (Y)
or an industry (1.5;;). See Figure 5-16.

Task Times

The total elapsed time required to complete a task varies from one day to over
a year, with the median time being between 22 and 28 days (Figure 5-17'. '.'he amount
of the respondent's work time spent op the task was broken down into increments of
257 (i. e., 1-24, 25-49, etc.) and full time. Each of the resultant five ,'esponse
categories contained approximately 20(' of the tasks, with only 221' of the interviewees
spending full time on the task.

UTILIZATION Profile

In determining characteristics associated with the interviewee's utilization of
existing information facilities, four general topics were covered:

0 DOD information centers and services.

* Company technical information centers.

* Other (non-company) information centers and services.

* Restrictions and difficulties associated with this utilization.

DOD Information Centers and Services

Questions were asked concerning the refense Documentation (enter (DDC).
Technical Abstract Bulletins (TAB), and DOD Specialized Information Centers. "'he
responses to these questions show that 68.5",, of the sam'ple know about DDC. but
only 45.5'( actually use it either directly or through their company Technical
Information Center (Figure 5-18). TAB is known to some 56.5. of the interviewees.
but is used by only 35',. Every, or almost every, issue is used by 13.5' of the
sample (see Figure 5-19). DOD Specialized Information Analysis Centers are u.-ed
by 44i of the interviewees, with another 19.5 ' knowing of the existence of the
centers, but not using them (Figure 5-20). The most frequently used centers are
presented in Table 5-3.

Company Technical Information Centers

The respondent was asked to define the services presentee by his company
Technical Information C(nter (TIC), his use of the TIC, ard his assessment of its
performance. Al: out eleven respondents reported that their cormpanies maintained
a library or TIC, but 5-. of the interviewees were unfamiliar with the TIC due to
non-u.e. Sixty-eight percent reported that they regularly use the company TIC.
while "-- use it on an "as-needed-basis". S-e Figure 5-21. Some three-fifths of
the respondents indicated that they were satisfied with the services presented b% the
TIC. Those elements of inadequacy arc presented in Figure 5-22.

5-15
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USE DDC 45%

KNOW OF, BUT DO NOT USE M 23.5%

DO NOT KNOW OF DDC 31.5%

Figure 5-18. Use of Defense Documentation Center

USE TAB 35%

KNOW OF, BUT DO NOT USE 21.5%

DO NOT KNOW OF TAB 43.5%

Figure 5-19. Use of Technical Abstract Bulletin
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I
I

IUSE CENTERS 44%j

KNOW OF, BUT DO NOT USE 19.5%

DO NOT KNOW OF CENTERS V36. 5%1

Figure 5-20. Use of DOD Specialized Information Centers i

I

Table 5-3. Most Frequently Used DOD Specialized Information Centers I

Center Used Most Often '7 of Users

Defense Metals Information Center 17

Interservices Data Exchange Program 16.5

Index of Specifications and Standards 9

Radiation Effects Information Center 8

Chemical Propulsion Information Agency 6.5 1
Infrared Information and Analysis Center 6.5

Shock and Vibration Information Center 6.5 1
5
I
I
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Figure 5-21. Use of Company Technical Information Center
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Other (Non-Company) Information Centers and Services

The respondent was also asked to define his use of NASA's Scientific and
Technical Aerospace Reports (STAR), Non-DOD Specialized Information Centers, and I
English abstracts or translations. STAR was unknown to 63.5% of the sample
and used by 18.5% (Figure 5-23). Non-DOD Specialized Information Centers
(including services provided by colleges and universities, Government organizations,
professional societies, and private institutions) were used by some 30' of the inter-
viewees. Forty percent of the interviewees indicated that they had used English
abstracts or translations in their past work.

Problems

An inquiry was made into the problems encountered in acquiring information.
Four areas of interest were:

0 The type of difficulties encountered in the acquisition and use of information.

• Possible solutions to these difficulties.

* The effects of restrictions placed on information.

0 When useful information was discovered after a task was completed.

Forty-two and one half percent of the interviewees stated that they had difficulties .1
in obtaining or utilizing technical information needed to complete tasks on which they
had worked. These difficulties centered around being aware of, acquiring, and
using information (see Figure 5-24). The solutions that were proposed for alleviating I
the difficulties are presented in Figure 5-25.

Thirty-five percent of the sample reported having problems with special restric-
tions placed ,n information. Forty percent of these individuals reported problems
caused by proprietary restrictions being placed on information, and 597 reported I

I
USE S AR 18. 5c I
KNOW OF, BUT DO NOT USE 19

DO NOT KNOW OF STAR 63. ,

I

Figure 5-23. Use of Scientific and Technical Aerospace Reports
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*BASFD ON THE CATECORIZATION OF 628 APPROPRIATE
NARRATIVE ANSWERS, OF THE 639 ANSWERS TO THE QUESTION.

Figure 5-24. Nature of Difficulties

problems caused by security classifications applied to information. The proprietary
restrictions were mostly ascribed to vendors and other companies, while security
restrictions involved need-to-know and acquisition problems (Figure 5-26).

Twenty percent of the respondents indicated that they had learned of relevant
information that was available, but unknown, during the course of the task investigated
for this study.

SEARCH AND ACQUISITION Profile

The SEARCH AND ACQUISITION profile characterizes the elements of the
scientific and technical information flow process that were used to carry out the tasks
under investigation in this study. In order to complete a task certain information
must be defined, the source located, and the information acquired. Tasks usually
required more than one unit of information, each of which may have different search
and acquisition characteristics. Therefore, the first step was to obtain narrative
descriptions of the definable natural units of information required for a task. These
units were referred to as information chunks (see Section 1). Then the set of
search and acquisition characteristics associated with each chunk was obtained. The
fifteen hundred tasks investigated during the study produced 5.359 chunks or units of
information (an average of 3-1/2 chunks per task). Ccnsequently those questions
concerning SEARCH AND ACQUISITION characterize these chunks, and are only a
reflection of the TASK and the USER. That is, one may refer to the proportion of
information chunks having certain characteristics, but not necessPrily to the fact that
a certain proportion of the users or tasks have these same characteristics. State-
ments of the latter type may be made after additional analysis (see Section 8).
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Figure 5-26. Nature of Restrictions

The description of these information units deals with the first source approached
for information, time and volume characteristics, formality of the media which con-
veys the information, and characteristics of th information content.

First Source Characteristics

The interviewee was asked to indicate where he first went to get his information,
what he wanted to know, why he went to that particular source, and what he received
from this first contact. The most frequent first source was the individual himself,
whereby he either recalled from memory the information required (191i), searched
his own personal collection for the information (13%), or produced the information

i through his own action (2. 5'/). Some 10.5% of the inforrmation units were received with the
task assignments and required no initial search. The respondent went to the people
immediately around him for 29.5' of the information (colleagues - 14.5'", subordi-
nates -4. 5"', supervisors - 1', and internal company consultants - 9. 50 4 and to
people outside his immediate environment 7. 5"1 of the time (supplier or manufacturer -
4.51',, external consultant - 11',, and the customer - 2'*,). Non-personal document
sources were utilized as the first contact for 18'; of the information chunks (departmental
files - 5.5',, company TIC - 10', supplier or manufacturer files - 1.5". external
library - 0. 5";,and DOD information or data center - 1'l ). Thus, the first source
contacted was: a person (including recall) for 58.5"' of the chunks, and a document. collection (including the interviewee's own collection) for only 31', of the chunks.
Another way of looking at the first source contacted is in relation Lo the "distance from
himself or his work location" that the individual went to acquire information. This
aspect is presented in Figure 5-27.

I
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Figure 5-27. 1.'irst Source Contactod for Information

5-24



C6-2442/030 Vol II

The information desired from this first source was predominantly performance
and characteristics information (29%), with technical status, specifications, design,
and cost or administrative action also showing a significant influence (Figure 5-28).

The most frequent reasons for using a first source were that the source was
readily available or easy to use, the information was known to be available from the
source, or that source was the most authoritative known (see Figure 5-29). In 477
of the instances the first source supplied all of the information needed by the inter-
viewee. Another 47% of the requests were successful in obtaining only part of the
information. Of the remaining six percent, 4.5(7( were answered with a reference to
another source and 1. 5(, were fruitless.

Time and Volume Characteristics

The time characteristics of the information chunks reflect the amount of time
that could be allowed to acquire a unit of information (desired acquisition time) and
the amount of time it actually took to receive it (actual acquisition time). The distri-
butions for these two time factors are presented in Figures 5-30 and 5-31. One point
of special interest is that 18.5/ of the chunks were not required until 90 days or more
after their definition as task requirements. With the exception of 5., the information
needs were satisfied within the desired acquisition time (Figure 5-32).

PERFORMANCE & CHARACTERISTICS 29

TECHNICAL STATUS 12. 55/

SPECIFICATIONS 1216o

DESIGN JR DESIGN TECHNIQUE0

COST. FUNDING OR
ADMINISTRATIVE ACTION _ I I.m

4.V1 4. 51% 45, 4i% 4%' 2.55% 1%i

M ISCELLANEOUS
U F

EVAI.(A- L'*ILI- TEST- MATHE- PRO-

TION ZATION ING MATICAL DUCTION CONCEPTS
AIDS, ETC.I RAW DATA

REQUESTED

*The narrative answers to the question were categorized according to class, so that
class of information (see Figure 5-45) would have a "desired" counterpart. This
categorization was applied to only the answers that correspond to the first three
information chunks.

Figure 5-28. Desired Class of information*
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Figure 5-3 1. Actual Acquisition Time

Volume characteristics indicate the breadth or amount of the media which con-
veys the information. The greatest percentage (41 ' ) desired to get all the reports
and documents that could be found pertinent to the question (Figure 5-33). On the
other hand, 38" of the interviewees actually received only a sampling of the available
reports and documents (f igure 5-34). The actual volume was less than that desired
in !4 of the eases (see Figure 5-35).

Form CharactcT istics

I he form of the media by which the information chunks are transmitted is
characterized by the composition and layout of the information media. The most desired
media composition is that of oral contacts (24.5 ); the document that was wanted the
most is i report (N) ) (see Figure 5-36). (mh" 3 percent of the information was
received in a mecia that was riot one of the regularly used wncs for transmitting
information to the user. There is little difference between the distributions of com-
position for the desired media in Figure 5-36 and the actual media in Figure 5-37.
%%hen transmitting media -re grouped into the composition categories of oral. informal
documentation, semiformal documentation and formal documentation, the oral (37)
and semiformal (34 ) media dominate both the desired and actual media groupings
(1.igur , 5-3s).

'I he ph) sic- lzo;t of the media break doun into the baIsic Irxoupings
o recall. oral. graphics. narrative text. and their combinations. "I w desired and
actual physical layouts were predominantly combinations cf graphics and narratite
text. ,ce Figures 5-39 :ind 5-40.
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Figure 5-32. Timely Acquisition of Information
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Figure 5-33. Desired Volume of Information Media
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Figure 5-34. Actual Volume of hiuormation Media
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Figure 5-35. Volume and Depth of InforrTation Media
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[MANUALS 3.5%1

ITEXT BOOKS 4%l

I JOURNALS - I 4*.5%

SYSTEM SPECIFICATIONS -4. 51TJ

DRAWINGS & SCHEMATICS Vl

CORRESPOND)ENCE- 6%

IPREVIOUS KNOWLEIX.,E 12. 5%

9REFORTS 15%

IORAL CONTACTS 24.5%

j~ 01 HEERS (NONF OVER :t)20. 5%

Figure 11-36. Desired Composition of Information Media

5-31



C6-k-142/030 Vol II

MANUALS 3%

TEXT BOOKS' 4% J

JOURNALS 4.5%1

SYSTEM SPECIFICATIfONS 46,

DRAWINGS AND SCHEMATICS 516

CORRESPONDENCE 6%lo

PREVIOUS KNOW LEDGE 13.51o

REPORTS 131o

ORAL CONTACTS 2 7. 5%5

I
OTHERS (NONE OVER 3014 19.5

Figure 5-37. Actual Composition of Information Media
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I

I

A
12.5% 24.5%

ORAL RECALL OTHER 37%

B
INFORMAL DOCUMENTATION 19.5%

15% 19%
SEMIFORMAL DOCUMENTATION IS% 19%

r (COMPANY & GOVERNMENT PUBLICATION) REPORTS34

FC!MAL DOCUMENTATION D
(PUBLISHING HOUSE, ETC)I 9.5%

A. THOSE RESPONSES WITH OVER 3 PERCENT ARE: "ORAL CONTACTS-ALL OTHER" (18%) AND
"ORAL CONTACTS WITH MANUFACTURER" (3.5%).

B. THOSE RESPONSES WITH OVER 3 PERCENT ARE: "PERSONAL NOTES, PERSONAL LOGS AND
PERSONAL FILES" (3%); "CORRESPONDENCE, MEMOS AND TWX" (6%); AND "DRAWINGS
AND SCHEMATICS" (5%).

C. THOSE RESPONSES WITH OVER 3 PERCENT ARE: "SYSTEM SPECIFICATION DOCUMENTS."
(4. 5K]) AND "MANUALS" (3. 5%).

D. THOSE RESPONSES WITH OVER 3 PERCENT ARE: "JOURNALS" (4.5%) AND TEXTBOOKS" (3.5%).

Figure 5-38. Desired Composition of Information Media
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Content Characteristics

The information content is defined by the depth or detail of the information
media, value of the chunks to the task, and class and field of the information. The
depth of information desired and actually received was a specific answer at least 50'
of the time (Figures 5-41 and 5-42). Similar to volume, the actual depth was less
than that desired in 13% of the cases (see Figure 5-35).

The value of the chunk to the task is expressed in how essential the information
was, and the extent of its use in the performance of the task. Some 78',/ of the chunks
were considered to be absolutely essential to the task (Figure 5-43).

The information was used throughout the entire task in 41'7c of the cases
(Figure 5-44).

The inf,,-nation chunks were 62% design and performance by grouped class,
with the specific class of performance and characteristics making up 25% of all
information chunks (see Figure 5-45). The field of the information was 47.5%
engineering and 38.5% scientific (Figure 5-46). I

I
60 56%

501

40 3 6 1
I-
z
U 30

,

20

1

ONCE O' M SPECIFIC |)IETAII. E)
Li(,tTLY AN\ LP ANALYSIS I

I
Figure 5-41. Desired Depth of Information Media

I
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Figure 5-43. Essentiality of Information
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THROUGHOUT ____
ENTIRE TASK 41%

IN MAJOR 34
PORTIONS OF TASK

IN SMALL 1.5
PART OF TASK 11.5010M1111

AS BACKGROUND1.%1
INFORMATION

AS LEAD TO OTHER 1I
INFORMA-TION

NOT AT ALL 10/I

IFigure 5-44. Extensiveness Of Information Use

Title Listings and Abstracts

Another feature associated with the information chunks was the usefulness of
title listings and abstracts in acquiring them. Title listings or abstracts were used
in 23. 5% of the search procedures. The respondents stated that although not used,
they would have been useful for some 19. 5% of the other chunks. However, this
leaves some 57% of the information chunks for which title listings or abstracts would
not have been appropriate or useful. The reasons given for title listings or abstractsnot being useful for these chunks are presented in Figure 5-47.

Interviewer Assessments

At the completion of each interview, the interviewer was asked to answer four J
questions to indicate his assessment of the interview's content. The user's need for
information that was external to his immediate environment was judged to be insigni-
ficant for 19. 5% of the users and significant for 32%, with the remaining 48. 5% having
a moderate need.

Sixty-five percent of the tasks were assessed as requiring professional judgement
in order to use the information received. Only 7% of the tasks involved information I
usage that required innovations, due to lack of established methods or procedures for

using the information. Information acquisition procedures were judged to be neither
clear nor obvious in 16% of the tasks and quite clear or obvious in 330 of them. The
results of the fourth assessment, dealing with the creativity or unique contribution
of the task, are presented in Figure 5-48.

I
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Figure 5-45. Class of Information
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HAD THE INFORMATION OR KNEW 25%
OF IT'S LOCATION 251o

INFORMATION TOO SPECIFIC FOR_______________1.5
TITLE LISTINGS OR ABSTRACTS

INFORMATION WAS RECALLED

NO PUBLISHED OR INDEXED ____________ 15
INFORMATION AVAILABLE

RECEIVED FROM PERSONAL __________ 9.5%0
OR ORAL CONTACT

RECEIVED WITH TASK OR 6. 5%j
FROM STANDARD DISTRIBUTION

REQUIRED RAW DATA 2. 5%

TAKES TOO LONG 2%

INTERNALLY GENERATED 2q
INFORMATION

NO REASON STATED 11. 55

Figure. 5-47. Reason for Title Listings or Abstracts Not Being Useful*
*Based on the narrative answers of the 3051 users who responded that T;tle Listings or

Abstracts "would not have been useful."
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5.3 TWO-WAY FHEQUENCY DISTRIBUTIONS AND CORRELATIONS

Two-question interact' ons and their tLwo-way frequency distributions are now
described in terms of Chi-Vquare (X2 ), the degrees of freedom (df) associated with
X , the probability (a) of X being exceeded if the questions were independent, the
correlation (r) between the two questions, and significant distribution features. In
order to determine the influence of the USER, TASK, UTILIZATION, and SEARCH
AND ACQUISITION characteristics upon each other, 196 two-way frequency distribu-
tions were compiled; and a complete correlation matrix was constructed.

The interactions of interest are those that occur within profiles (e. g., between
two USER characteristics), and those that occur between profiles (e. g. , between a
TASK characteristic and a USER characteristic). The former may be called intra-
relations and latter may be called inter-relations. Figures 5-49 through 5-52 depict
the i;.tra-relations for the USER, TASK, UTILIZATION, and SEARCH AND ACQUISI-
TION profiles; while Figure 5-53 depicts the four inter-relations for the flow process.
The arrows in these figures point from the input (tending to influence) to the output
(tending to be influenced) for the relations.

Table 5-4 libts 30 Lwo-way frequency distributions which exhibit no significant
interaction (i.e., independence). They are those distributions whose values of a
arc greater than . 0005, which appears to be a reasonable boundary between "high"
and "low" values of a.

* USER'S AGE * USER*S KIND AND FIELD

OF POSITION
o USER'S HIGHEST DE6REE AND FIELD

OF DEGREE o NUMBER OF PERSONNEL
SUPERVISED BY USER

* u ER'S JOB AND COMPANYEXPERIENCE 
USER'S EQUIVALENT GS RATINGE(SALARY 

LEVEL)

*The arrows point from input (tending to influence) to output (tending to be influenced).

Figure 5-49. Intra-Relations for the User of Scientific and Technical Information*
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e FORMALITY AND TYPE OF TASK

e KIND. CLASS AND FIELD OUTPUT

OF TASK
e TASK DURATION

L .M

I

*The arrows point from input (tending to influence) to output (tending to be influenced). I
Figure 5-50. Intra-Relations for the Scientific or Techrucal Task* I

RESTRICTIONS AND DIFFICULTIES

* USE OF TIC, DDC, AND DOD AND ENCOUNTERED IN USE OF

OTIlER SPECIALIZED INFORMATION INFORMATION CENTERS AND

CENTERS SERVICES I
* USE Of TAR, STAR, AND ENGLISH *UTILIZATION EFFORT (E)

O UTILIZATION PROBLEMS (P)

iI
I

*The arrows point from input (tending to influence) to output (tending to be influenced).

Figure 5-51. Intra-Relations for the Utilization of
Information Centers and Services* 1
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e LOCATION OF AND WHAT

ACQUIRED FROM FIRST SOURCE
FOR INFORMATION

o CLASS AND FIELD OF INFORMATION . DESIRED AND ACTUAL
ACOUISITION TIME

@ DESIRED COMPOSITION, LAYOUT, * USEFULNESS OF ABSTRACTS;

VOLUME AND DEPTH OF DISCOVERY OF POST TASK
INFORMATION MEDIA INFORMATION; AND INADEQUACY

OF SEARCH AND ACQUISITION
PROCESS (1).

*The arrows point from input (tending to influence) to output (tending to be influenced).

Figure 5-52. Intra-Relations for the Search and Acquisition Process*

USER OF UTILIZATION OF

SCIENTIFIC AND INFORMATION

TECHNICA I. CENTERS AND
INTORMATION SERVICES

.... .... o..,............

i .v* . . , * ,. +. . . . . . .% . ., . . . . ° • _..... • . , . o - . °

SCIENTIFIC OR SEARCH AND

T ECHNICA L ACQ UISITI ON

TASK PROCESS

*The arrows point from input (tending to influence) to output (tending to be influenced).

Figure 5-53. lnter-Relations for the Flow Process*
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The most significant two-question interactions are commented upon below. For I
the reader's convenience, the description of appropriate two-way frequency distribu-
tions is augmented by the presentation of the complete correlation matrix in partitioned
form. A more complete summary of two-way frequency distributions is contained in 3
Appendix 14 of Volume II. All 196 two-way frequency distributions and the complete
correlation matrix appear in Volume III.

Interaction of Kind, Class, and Field

Before embarking on the analysis of the two-way interactions, one should under-
stand the internal structure and interaction of kind, class, and field. These elements
are used in classifying task descriptions, information descriptions, and position or
education descriptions for the individuals interviewed. 3

Kind of position (or task) is structured according to the research, development,
and production cycle, beginning with basic research and ending with customer relations.
This may be viewed in terms of an increasing "distance from nature," or from the 1
scientific through the technical t the public.

Class of task (or information) is ordered according to the conceptual, design and
performance, and production cycle, beginning with concepts and ending with cost,
funding and administrative action. This too may be viewed in terms of an increasing
"distance from nature," or from the scientific through the technical to the public. I

Field of position (task or information) is arranged according to the production,
social sciences, engineering and scientific cycle, beginning with production and
management and ending with mathematics. This may be viewed in terms of an [
increasing "distance from the public" or degree of rigorous and structured abstract
thought. In a loose sense, this is the reverse of the order for kind and class, in that
it goes from the public through the technical to the scientific. Field of highest degree
is similarly, but not identically, structured.

Since the elements of kind, class, and field are common descriptors in two or
three of the four profiles, they occupy a unique position in inter-relations. Each of I
these elements in a particular profile has an intra-relation to the other elements of
that profile. In addition, there are inter-relations established between the similar
elements (kind, class, and field) of the different profiles. This between profile inter-
action of kind, class, or field can influence the between profile interactions of other
elements. That is, if kind of task has a pattern of intra-relations within the TASK
profile and a strong inter-relation to kind of position, then this inter-relation between
kind of position and kind of task may be reflected in the interactions of kind of position I
and other TASK profile elements. Therefore, it is necessary to be aware of the Ixsic
relations among these multiprofile descriptors. I

Table 5-35 presents the correlation matrix for the kind. class, and field descrip-
tors. There is a strong interaction between kind of position and kind of task, as well
as among field of position, field of task, field of information, and field of highest degree.
The class of task and class of information inter-relation is much weaker, but is still
of sufficient s'rength to influence other interactions. By observing the interactions
among these -ems as portrayed in Table 5-5. this ",etween profile influence can be
demonstrate . These relations, all of which involve some aspect of scientific or
technical co iplexity, will evolve as having a common influence on many of the study
va ria ble. I

I
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USER Profile

The user of scientific and technical information in the defense industry is des-
cribed in this study by his age, education, work experience, position descriptors and
employment level. The elements which make up the USER description are highly
related, as would be expected for the population sampled. For example, age is highly
correlated with years of job experience in a particular field, years of company exper-
ience. eruivalent GS rating (salary level), type of activity, and the number of personnel
supervised. The only USER elements that are not influenced by age are field of position
and highest degree. (See Table 5-6.)

Within the USER profile a descriptive grouping contains equivalent GS rating
(salary level), highest degree, kind of position, and type of activity. The characteris-
tics making up this grouping are an indication of the user's level or worth to the com-
pany, and act as the composite influencer of the USER on other profiles.

The more informative two-way frequency distributions involving USER intra-
relations are summarized in Table 5-7.

TASK Profile

The most outstanding intra-relation of TASK descriptors is between the formality
of task output and the recipient of task output. In essence, as the task output is
directed to individuals or organizations farther removed from the interviewee (e. g.,
outside the company), it is presented in a more formal manner (Figure 5-54)1. Task
initiator is related to th percentage of time devoted to the task, the formality of its
outout, and the kind of task. This indicates that tasks initiated by an individual and/or
his colleagues tend to be less formal, research oriented, and have a smaller propor-
tion of work time allotted to them. In addition, there is a tendency for the more
technical tasks to be longer in duration than other tasks (see Figure 5-55). High task
creativity is associated with tasks that are longer, are research oriented, have aconceptual output, and are directed to sources outside the company.

The TASK correlation matrix is contained in Table 5-8. Table 5-9 then pre-
sents a summary of significant TASK intra-relations that were exhibited by the two-
way frequency distributions.

For the discussion in this section, each two-way frequency distribution focuses atten-
tion upon one question, and presents both the marginal distribution of answers to
that questionand the conditional distribution of answers to a second question for each
response to the first question. Figure 5-54, for example, focuses attention upon task
recipient as the first question, with formality of task output being the second question.
The marginal one-way distribution of percentages for task recipient responses are
presented in the left margin of the table, while a conditional one-way distribution of
percentages (i.e., the proportion of those individuals that answered a particular task
recipient response, who answered each formality of task output response) is pre-
sented in the table for each formality of task output response. The usual two-way
frequency distribution for task recipient vs. formality of task output may be obtained
by multiplying each formality o- task output conditional percentage by the appropriate
marginal task recipient percentage.
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Q9 KIND OF TASK Q3 TASK DURATION

5% 20% 16 59%
BASIC RESEARCH

(4%)

APPLIED RESEARCH 6% 22% 28% 44%

(16%)

14% 22% 22% 42%
SYSTEM ANALYSIS
(11.5%~)

8% 260 31% 37%
ADVANCED DEVELOPMENT
(10%)11

10% 27% 31% 32%
ENGINEERING DEVELOPMENT
(12.5%

10% 27% 30% 33%
OPERATIONAL DEVELOPMENT

(11%)

19% 27% 25% 291%
R&D SUPPORT
( 8*

21% 31% 29% 20%

TEST OR EVALUATION

(12.51*

14%/ 35%k 20%/ 29%

PRODUCTION PROCESSES14352029
•(4.5*,

12% 32% 34% 21%

PRODUCTION END-ITEMS

(4%

20% 39%0 20% 19%
RELIABILITY AND QUALITY
CONTROL (4. 5*

15% 40 30% 15%
CUSTOMER RFLATIONS

DAYS: []1-7 98-30 531-90 0 OVER go

*See Footnote I on page 5-49.

Figure 5-55. Kind of Task vs Task Duration*
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TASK Profile vs USER Profile T

The most outstanding features of the interaction between USER and TASK is that
between the kind of position and kind of task (a correlation of. 67), and that betwn'en the
field of position and field of task (a correlation of .71). This indicates that individuals L
tend to stay within the same area of task endeavor as their normal work description.
The two-way frequency distributions for these interactions appear in Figures 5-56
and 5-57.

For a given kind of position, an average of 44% of the personnel cross-over
to a different kind of task. The least amount of cross-over was from basic research
(22%), and reliability and quality control (29%). The highest amount of cross-over was
from customer relations (65%) and engineering development (56%). Almost all moves
were to kind areas that were relatively close in the detailed structure, keeping a high
correlation in evidence.

On the average, 27% of the personnel left their normal field of position to carry
out a task in a different field. The cross-over was usually to aeronautics and space
technology (25% of all cross-overs). The least amount of cross-over was in the
medical sciences (13%) and chemical scienceand materials (17%) fields. The greatest
amount of cross-over was in mathematics, where 56% of the personnel carried out a
task that was assigned a different field. Here again the moves were short in relative I
distance, maintaining the high correlation.

The user's level grouping is the general influencer between USER and TASK,
indicating that higher level persontA1: work on tasks of shorter duration; deal more with
recommendations, decisions and plans; have more formal task outputs; initiate their
own tasks; deal directly with the cu3tomer; and work on tasks which have kind and
class categories that are close to nature (research, concepts, etc.).

Table 5-10 contains the TASK vs USER correlation matrix. A summary of the
significant TASK vs USER inter-relations that were found in the two-way frequency I
distributions is presented in Table 5-11.

UTILIZATION Profile i

The UTiLIZATiON elements can be divided into information centers and services
(including translation services), and problems encountered in the use of these centers
and services. The only pattern in their use is that people who use one center or
service also tend to use the others (Table 5-12).

Utilization problems are related to use of information facilities, indicating that
those encountering problems tend to be the active information seekers and users.
Table 5-13 presents a summary of the more informative two-way frequency distribu-
tions dealing with UTILIZATION intra-relations. I
UTILIZATION Profile vs USER Profile

The USER characteristics which show the greatest interaction with UTILIZATION
descriptors are kind of position, equivalent GS rating and highest degree (See
Table 5-14.) These associations indicate that the rdgher level personnel use informa-
tion centers and services more and encounter more utilization problems. Table 5-15 I
presents a summary of the more significant two-way frequency distributions dealing
with UTILIZATIrON vs USER inter-relations.
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UTILIZATION Profile vs TASK Profile

The only TASK element that consistently relates to UTILIZATION is kind of task,with those tasks oriented towards research (close to nature) using information centers

and services more often (see Table 5-16). This interaction is probably a reflection
of that between kind of position and utilization of information centers and services.
Utilization problems do not show any strong interaction with TASK questions.

SEARCH AND ACQUISITION Profile

The interactions among SEARCH AND ACQUISITION questions are varied
(Table 5-17). A unique feature is that neither class nor field of information relate
significantly with any of the other SEARCH AND ACQUISITION questions, although
there is the usual interaction between class and field. It is similarly true for how
essential the information was to the task and how extensively it was used in the perform-
ance of the task: these t:'o questions relate only to each other and to the depth or
detail of the information media.

There are five pairs of questions which investigated the desired, as well as the
actually received, SEARCH AND ACQUISITION questions. There are very high
correlations between the desired and actual questions; volume of information media,
(. 83), layout of information media (. 86), and composition of information media (. 80).
Although acquisition time and depth of information media both have correlations of
.68, the corresponding two-way frequency distributions between desired and actual
indicate some differences between them. The time that could be allowed to get
information was usually equal to or greater than that actually required to obtain it,
except for 5% of the information chunks (Figure 5-58). Also more specific answers
and detailed analyses were desired than received. However, people generally received
the information desired, in the media desired and time desired (see Figure 5-59).

The first source approached for information exhibits interactions with the
desired and actual acquisition times, and the volume and layout of the informaticn
media. Thus, as the individual moved farther from himself or his local work
environment: the more time it took to get information: the more time he had allotted
for search and acquisition; the greater was the volume of documentation (desired and
received); and the more formal was the layout of the information media. The reason
for using this first source is related only to the first source itself, indicating that the
,ise of external information sources is predicated on a hope of receiving the informa-
tion from the outside source. The amount of information received from the first
source is related negatively to acquisition time, and volume and layout of the
information media. If all or most of the information was acquired from the first
source, then there was gen,-rally little time available or needed for its acquisition, a
single document acquired, and a more or less informal information medium employed.

Volume of the information media is related to acquisition time, and composition
and layout of the information media. These are positive relationships, with a require-
ment for a greater volume of material available being associated with the less
demanding time aspects or formal media aspects. The actual depth of the information
media has an interaction with the composition of the information media: the more
depth received, the more formal the composition is likely to be. On the other hand,
desired depth is related to both composition and layout of the information. The use of
title listings and abstracts shows an association with depth, volume, composition and
layout of information media, first source for information and acquisition time.
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Figure 5-59. Volume and Depth of Information Media

The strongest interaction is with composition, where the desire for more fornal
documentation and presentation is associated with the use or potential use of title
listings or abstracts.

A summary of the significant intra-relations of the SEARCH AND ACQUISITION
questions, as evidenced by the two-way frequency distributions, is presented in
Table 5-18.

SEARCH AND ACQUISITION Profile vs USER Profile

There are few interactions established between USER and SEARCH AND
ACQUISITION questions. (See Table 5-19.) The three user characteristics that do
appear to have some association are kind of position, equivalent GS rating and highest
degree. They correlate with desired and actual acquisition time, and use of title
listings or abstracts. This is an indication that higher level personnel tend to longer
acquisition times and the use of search aids more often.
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SEARCH AND ACQUISITION Profile vs TASK Profile

The TASK question which shows a unique influence on SEARCH AND ACQUISITION
is task duration (Table 5-20). It affects acquisition time (see Figure 5-60), volume
and layout of information media, and usefulness of title listings or abstracts. The
other interactions evidenced are reflections of the previously discussed associations
among kind, class, and field of the two profiles. Table 5-21 presents a summary of
the more significant two-way frequency distributions for SEARCH AND ACQUISITION
vs TASK inter-relations.

SEARCH AND ACQUISITION Profile vs UTILIZATION Profile

There are no outstanding features between SEARCH AND ACQUISITION questions
and UTILIZATION questions, except the interaction of title listing and abstract use
and acquisition time with the use of information centers and services and the encounter
of restrictions and difficulties (see Table 5-22).

Interviewer Assessment

The interviewer was asked to answer four questions at the end of each interview:

0 Characterize the respondent's need for external information as irsignificant,
moderate or large (Q59).

* Was the method or procedure for the use of the needed information obvious,
independent of professional judgment, dependent upon professional judg-
ment, or difficult due to the lack of methods and procedures (Q61) ?

• Was the method or procedure for obtaining the information quite obvious,
fairly obvious, or not obvious (Q62)?

• How creative was the task: the communication of existing information;
rearrangement of existing information; extensive evaluation and analysis
of existing information; or creation of new information, systems or
hardware (Q63) ?

There is a relatively high association among these four questions (Table 5-23).

When considering the USER profile in relation to these questions, the dominant
grouping is again the level of personnel (equivalent GS rating, highest degree, kind of
position and type of activity). The higher level personnel are those who have the
greater need for external information, use information in new ways, and are more
creative. The aspect of lack of procedures for obtaining information is less influ-
enced by this level of personnel grouping than the other assessmer.t questions. (See
Table 5-24.)

When considering the interaction of TASK questions with the interviewer's
assessments, the level of personnel influence is carried over into TASK by the kind
of task and class of task. Other items which interact with these assessments are
task duration, formality of task output, and task recipient (all of which have been
noted earlier as being related to level of personnel). (See Table 5-24.)
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TASK DURATION ACTUAL ACQUISITION TIME

1-7 DAYS20650221 

4o26

(125~RECALL

150% 441o 2916a 10Y. 20/6

8-14 DAYSI

(75$ RECALL

[120/ 360/ 350a 160/a 10/ao

15-21 DAYS

(90/a) RECALL

1110 311oa 281o 24/ao 60/

(11%) RECALL

I90 28'la 240/a 250/a 140/a

2b-90 DAYS1

I (27/a) RECALL

1010a 190 1911/a 220/ 30ja

j 91- 180 DAYS
(17%/) RECALL

120/ 190/ 18/a 15/a 36/

181-270 DAYS I____

(5.5/a) RECALL

I ~O 150 101a 170/a 48/a

271-365 DAYS

(6.50/a) RECALL

90 130a 110a 19/ 470/IOVER 365 DAYSI
(4. 50$a) RECALL

D)AYS EM LESS TH-AN1IDAY EM1-7 ~8-30 OVER 30

I *See Footnote 1 on page 5-49.

Figure 5-60. Task Duration vs Actual Acquisition Time*
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information Needs of User (Q59) .263 .330 *324

Task Creativity (Q63) .287 .340

Difficulty in Acquisition (Q62) . 42
of Information

Table 5-23. Interviewer Assessment Correlation Matrix

I, The interviewer assessments correlate fairly highly with UTILIZATION
questions. People with the need for good information acquisition and use procedures
are the ones who use formal information centers and services the most. The needI for a large amount of external information is also associated with acquisition
problems (restrictions, difficulties and discovery of post task information). (See
Table 5-24.)

The greatest interaction among SEARCH AND ACQUISITION questions and
the interviewer's assessments are the association of the use of title listings or
abstracts with these assessments (Table 5-25).

Table 5-26 presents a summary of the more noteworthy two-way frequency
distributions dealing with Interviewer Assessment intra-relations and inter-relations.
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6. RELATIONSHIPS AND FACTORS

The previous section described two-question interactions in considerable detail
via two-way frequency distributions and the complete correlation matrix. This section
presents a treatment of interactions among questions which is simultaneously more
comprehensive, as it focuses upon multi-question interactions, and more comprehen-
sible, as it filters out nonessential details in the focusing process. To make such a
treatment possible, however, requires the relationship analysis cycle. Section 4
presents a complete discussion of the relationship analysis cycle, including the
definitions of terms which are used in this section, and should be consulted.

Qualitative question responses are transformed into numerical form via the
development of a detailed structure, and the definition of a numerical description for
that structure. A detailed structure is the arrangement of each question's responses
into an informative order, and a numerical description of that structure is the associ-
ation of a number with each question response. Groups of related questions are then
arranged into an informative and unifying order to form a general structure. In order
to simplify the specification and estimation of models for multi-question relationships,
pairs of related questions are combined.

Linear models for relationships among combinations of questions in the general
structure are next specified by representing each combination of questions as a linear

F function of those combinations of questions which are judged potentially related to it.
No distinction *q made, as in the previous section, between intra-relations and inter-
relations. The unspecified constants or coefficients in these linear models, and
thereby the linear models themselves, are estimated from the data in numerical form
via stepwise regression analysis.

Volume III presents the results of the stepwise regression analysis. It con-
tains, in addition to the estimated constants and linear models fur relationships, an
indication of the significance of a relationship and the contribution of question combina-
tions to the relationship. An analysis and interpretation of the stepwise regression
results yields the discussion of relationships and factors which follows. In this
discussion, one must bear-n mind both the advantages and disadvantages of character-
izing combinations of questions as input factors and output factors (see Section 4).

6.1 RELATIONSHIPS

A question combination is said to be related to a given combination of questions
when it is included in the relationship at the effective step, is said to make a significant
contribution to the relationship when its F to remove at that step is between 30 and 90,
and is said to make a highly significant contribution to the relationship when its F to
remove at that step is at or above 90. If the multiple correlation is at or above .40
in absolute value, then the relatiotiship is called significant. Some question combina-
tions which have a potential F to enter at or above 6.66 at the effective step are called
candidates for the relationship. Those whose potential F to enter at that step is at or
above 30 are said to potentially make a significant contribution to the relationship.

Summaries of the pertin'ent relationship results for the USER, TASK, UTILIZA-
TION. and SEARCH AND ACQUISITION components or profiles appear in Tables 6-1
through 6-4, respectively. Table 6-5 presents the corresponding results for inter-Lviewer assessments. For each combination of questions in the general structure,

6-1
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including the four special indices defined to summarize components, the tables
contain:

0 Those question combinations which were judged to be potentially related to
it, in order by component.

• Those question combinations which are related to it, ranked in order of
their contribution to the relationship.

* An indication of those question combinations whose coefficients are negative, ]
those question combinations which make a significant contribution to the
relationship, those question combinations which make a highly significant
contribution the relationship, and thoso relationships which are significant. I

* Those question combinations which arc canldidates for the relationship,
ranked in order of their potential contribution to the relationship. 1

* An indication of those question combinations which potentially make a
significant contribution to the relationship.

The tables describe relationship results in an easily comprehended format. An
example is pro'vided by the user's field of position (Q56) in Table 6-1. The user's
age (Q48), highest degree (Q50A), field of degree (50C), and experience (1/2 (Q51 + Q52))
were judged potentially related to Q56. In the regression analysis of the linear model I
for Q56, it was determined that the related questions (ranked by their contribution
to the relationship) are the user's field of degree, highest degree, and age. It was
also, determined that the user's kind of position (Q55) is a candidate for the relation-
ship. The footnotes indicate that the user's field of degree makes a highly significant
contribution to the relationship, and th4L the coefficients of both the user's highest
degree and age are negative. However, the most pertinent results are nuw briefly
commented upon.

Although the user's highest degree is not related to his age, his field of degree
is highly related to it (with a negative coefficient). The user's highest degree,
experience, and age make significant contributions to the relationship for the user's
level. Variation in the user's kind of position and field of position are well explained
by variation in his highest degree and field of degree, respectively.

The kind and class of the task are highly related to the user's kind of position;
and the field of the task is highly related to the user's field of position. Variation in
the form of the task output is well explained by variation in the user's level. The
kind and class of the task (with a negative coefficient) make a sigoificant contribution
to the relationship for task time. j

Variation in the use of both the company TIC and specialized information services
are well explained by variation in the user's kind of position (with a negative coefficient).
On the other hand, the us(- of specialized information centers is highly related to the
user's level. Thc use of spe-ial,z,_.d information centers and services and the user's
kind of position (with a negative coefficien) make a significant contr bution to the
relationship for the use OI DDC: but only the use of speciali7ed info'i. ation sexvices
makes a Sig,,ificant contribution Io th- relationship for the use of TAB. Variation in
utilization effort is well expained by vaiation in the user's kind of position (with a
negative coefficients ont highest (legree. j

, 6-2
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The class and field of the information are highly i'elated to the kind and class of
the task, and the field of the task, respectively. Task time makes a significant contri-
bution to the relationship for the desired content of the information media; while both
the desired content of the information rnedia and utilization effort make significant
contributions to the relationship for the desired form of the information media. The
location of the first source for the information is highly related to why the first source
was used, the desired form and content of the inform ition media, and the task direction.
Variation in acquisition from the first source for the information is well explained by
variation in the desired form and content of the information media (with a negative
coefficient). Task time, the user's level, and the desired form and content of the
information media make a significant contribution to the relationship for desired
acquisition time; while task time, the actual form of the information media, and the
user's level make a significant contribution to the relationship for actual acquisition
time. The usefulness of title listings or abstracts is highly related to the desired
form and content of the information media, and utilization effort. On the other hand,
variation in the discovery of post task information is well explained by variation in
utilization problems. Task time makes a significant contribution, to the relationship
for inadequacy of the search and acquisition process.

In additior, the candidates for relationships indicate that:

* The potential relationship of some related pairs of questions, although
ignored for simplicity, is reasonable.

" The potential relationship among some uses of information centers and
services, although ignored for s-mplicity, is reasonable.

• The potential switch of desired class of information and class of informa-
tion in their ralatiouships to some SEARCH and ACQUISITION character-
isticq is interesting.

* The potential relationship of the user's highest degree to some USER and
TASi'. c haracteristics was underestimated..

0 The potential relationship of task direction to some SEARCH AND
ACQUISITION c Tiaratc -ist'cE was underestimated.

• The potential relationship of utilization problems to some SEARCH AND
ACOUISITION characteristics was underestimated.

* The potertial relationship of why used first source for information to some
SEARCH AND ACQUISITION characteristics wis underestimated.

6.2 INPUT AND OUTPUT FACTORS

An additional analysis of the relationship results In 'lables 6-1 through 6-5
ranks question combinations, from the most often and most significantly related to
the least often and least signific.ntly related, to combinations of questions in each
component of the flow precess and the flow process itself. The4 .3, question com-
binations are ranked, from the most useful and most sLgnificant to tLe Ieast useful
and least significant c(ntributor.i to explaining the variation in the answers to the
appropriate collection of combinations of questions. The ranking procedure is, of
course, based upon the number of combinations of questions in the appropriate

6-12
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collection to which a given question combination is related, and the significance of its
*contribution to the relationship.*

The ranking procedure is best introduced by an example. As indicated above,
the user's field of position (Q56) is related to (in order of their contribution to the
relationship) th'e user's field of degree (Q50C), highest degree (Q50A), and age (Q48);
and the user's kind of position (Q55) is a candidate for the relationship. The values
assigned to these questions are: 0 for Q56 itself, 1 for Q50C, 2 for Q50A, 3 for Q48,
and 4 for Q55. The 0 for Q56 indicates the trivial fact that Q56 makes the most
significant con'ribution to explaining its own variation. All other question combina-
tions are assigned a value of 12.

I In general the ranking procedure assigns a value, according to the order of
appearance in Tables 6-1 through 6-4, as follows: 0 to the combination of questions
in the CHARACTERISTIC column, 1 to the 1st question combination, 2 to the 2nd
question combination, .... m to the last question combination in the RELATED TO
column; m+1 to the st question combination, m+2 to the 2nd question combination,

p 11 to th last question combination in the CANDIDATE FOR REiATIONSHIP

icolumn; and 12 to those question combinations which do not appear, although they
might have appeared according to the general structure and the input/output view of
the flow process.

The sum of these numerical values is computed for a question combination over
each component, and over their aggregate for the flow process. Then the sums for
each component and those for the flow process are ranked among themselves, in the

jorder of increasing size.

There were only a few ambiguities present in computing the sums. They
involved questions which occurred in relationship models both alone and in question
combinations. An example is provided by the use of TAB (Q37), and the use of
DDC (Q39). These two questions are combined most of the time in relationship
models as 1/2 (Q37 + Q39), but Q37 appears alone in the model for Q39. The
question combination, 1/2 (Q37 + Q39), is considered to represent Q37, Q39 and it-
self. If a question occurs both alone and in a question combination, it is associated
with the appropriate question combination which contains it. This also applies to the
location of first source for information (Q14), why used first source for information
(Q15) and acquisition from first source for information (Q17).

Tables 6-6 through 6-9 contain the results of the ranking provedure for the USER,3TASK, UTILIZATION, and SEARCH AND ACQUISITION components, respectively.
In Addition, Table 6-9 contains the results for the flow process.

An example is provided by the user's highest degree (Q50A) in Table 6-6. It
received a: 0 for its contribution to itself, 2 for its contribution to the user's field of
degree (Q50C), 2 for its contribution to the user's experience (1/2 (Q51 + Q52)), I for
its contribution to the user's kind of position (Q55), 2 for its contribution to the user's
field of position (Q56), and 1 for its contribution to the user's level (1/2 (Q49 + Q58)).
The sum of these values over the USER component is 8, which is the smallest such
sum. Hence, the user's highest degree ranks first in its contribution to the relation-
ships in the USER component (see Figure 6-2).

*An improvement of the procedure could also incorporate the significance of the

,j relationship itself.

16-13
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Examination of Tables 6-6 through 6-9 produces the input factors (combinations

of questions that tend to influence) in the order of their importance. Examination of

the general structure from an input/output point of view produces the corresponding

output factors (combinations of questions which tend to be influenced). As remarked

above, one must bear in mind both the advantages and disadvantages of characterizing

combinations of questions as input factors and output factors (see Section 4).

Figure 6-1 depicts the input/output relations for the flow process. The input and

output factors for the respective components appear in Figures 6-2 through 6-5. In

Figure 6-6, the input and output factors for the flow process are presented. Due to a

refinement of the ranking procedure, there are some minor differences between the

order of input factors in these figures and the order in Appendix 2 of Volume I.

USER OF UTILIZATION OF

SCIENTIFIC AND INFORMATION

TECHNICAL. CENTERS AND

INFORMATION SERVICES

SCIENTIFIC OR SEARCH AND
TECHNICAL ... ACQUISITION

TASK PROCESS

*The arrows point trom input (tendingto influence) to output (tending to be influenced).

Figure 6-1. nput/Output Relations for the Flow Process*
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i Table 6-6. USER Ranks*

Related (Y
Question 04IdCombinations (5 0

Q) GD 0

I N

GD --

Combination of1/I Que stions n H u 1 U t

User's Highest Degree (Q5OA) 0

User's Field of Degree (Q500) 1 2 0

User's Experience (1/2(Q51+Q52)) 1 2 0

User's Kind of Position (Q55) 1 0

User's Field of Position (Q56) 3 2 1 4 0

User's Level (1/2(Q49+Q58)) 3 1 2 - 4 0

Question Combination Column Total 32 1 8 49 150 52 52 60

Question Combination Rank - 2 1 3_ 4 5-1/2 5-1/2 7

*Table entries are assigned, according to order of appearance in Table 1-4, as
follows: 0 to combination of questions In CHARACTERISTIC column: 1 to lotI question combination, 2 to 2nd question combination, . .. , m to last question
combination in RELATED TO column; m+1 to lit question combination, m+2 to
2nd question combination, . .. . p s11 to last question combination in
CANDIDATE FOR RELATIONSHIP column; and 12, which Is omitted for
simplicity, to those question combinations not appearing.

6-15
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I

0 USER'S HIGHEST DEGREE (Q50A) * USER'S KIND OF POSITION (Q55)

5 USER'S AGE (048) 0 USER'S FIELD OF POSITION (Q56)

* USER'S FIELD OF DEGREE (Q50C) * USER'S LEVEL (1/2 (Q49+Q58)

* USER'S FXPRIENCE (1/2 (Q51+Q52))

I
I
I *Input factor, listed in order of rank (see Table 6-6).

Figure 6-2. USER Inputand Output Factors*

I

* USER'S KIND OF POSITION (Q55) * FORM OF TASK OUTPUT (1/2 (Q+6))

* USER'S FIELD OF POSITION (Q56)

* TASK DIRECTION (1/2 (Q2+O))
0 TASK TINE(M (M)

0 KIND AND CLASS OF TASK (1/2 (Q8+.9))

I FIELD OF TASK (010)

* USER'S HIGHEST DEGREE(OOA) * USER-TASK FLEXIBILITY

I •USER'S L1EVEL(1/2(Q49*O8)) (F = 1/2 (109-Q! . IQ10 - 0561)

I
I *Input factors listed in order of rank (see Table 6-7).

Figure 6-3. TASK Input and Output Factors*
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0 USER'S KIND OF POSITION (Q55)

* USER'S HIGHEST DEGREE (050A) # tILIZATION RESTRICTIONS (042 043)

* USER'S LEVEL (1/2 (049+058)) o UTILIZATION DIFFICULTIES (045 046)

* USE OF SPECIALIZED INFORMATION 0 UTILIZATION EFFORT (E
CENTERS (1/2 (Q40+Q41)) 1/4 (033 035 + 1/2 (Q40+41)+

0 USE OF COMPANY TIC (033 035) 1/2 (Q38+044) + 1/2 (037+039))

* USE OF SPECIALIZED INFORMATION UTILIZATION PROBLEMS (P:

SERVICES (1/2 (Q38+044)) 1/2 (042 043 + 045 46))

* USE OF TAB AND DDC
(1/2 (037 +39))

*Input factors listed in order of rank (see Table 6-8).

Figure 6-4. UTILIZATION Input and Output Factors*

.UTILIZATION EFFORT (E 0 LOCATION OF AND WHY USED FIRST SOURCE FOR

1/4 (033 035 + 1/2 (040+041) + 1/2 (038+44) INFORMATION (1/2 (014+Q15))

+ 1/2 (037+039))) S LOCATION OF AND ACQUISITION FROM FIRST

* DESIRED CONTENT OF INFORMATION MEDIA SOURCE FOR INFORMATION (1/2 (014+017))

(1/2 (022+025)) * CLASS OF !NFOPMATION (028)

* DESIRED FORM OF INFORMATION MEDIA (1/2 0 FIELD OF INFORMATION (029)

(Q22+027)) * ACTUAL FORM OF INFORMATION MEDIA

* TASK TIME(03 04) (1/2(018 + 026))

* KiND AND CLASS OF TASK (1/2 (08+09)) 0 ACTUAL FORM OF INFORMATION MEDIA

* DESIRED CLASS OF INFORMATION (Q16) (1/2 (Q18+Q26))

* FORM OF TASK OUTPUT (1/2 (05+Q6) • DESIRED ACQUISITION TIME (Q13)

* USER'S LEVEI,(1!2(049+058)) * ACTUAL ACQUISITION T-ME (012)

U CONTRIBUTION OF INFORMATION TO TASK
* UTILIZATION PRGBLLEMS

(P = 1/2 (Q42 Q43 + Q45 Q46))

* FIELD OF TASK (010) 0 USEFULNESS OF TITLE LISTINGS OR ABSTRACTS

0 USER'S KIND OF POSITION (055) 
(023)

0 TASK DIRECTION (1/2 (02 + 7)) o DISCOVERY OF POST TASK INFORMATION (032)

U INADEQUACY OF SEARCH AND ACQUISITION
* USER'S FIELD OF POSITION (056) PROCESS (I = 1/6(1 Q16-0281 +1 1/2(22+025)

- 1/2 (021+024)j + 11/2 (020+027) - 1/2 (Q18+0,2614

*Input factors listed in order of rank (see Table 6-9) + (1-017) + 1013-Q121 + 032))

Figure 6-5. SEARCH and ACQUISITION Input and Output Factors*
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7. COMPARISON OF PHASES I AND II

The Department of Defense (DOD) User-Needs Studies on the flow of scientific
and technical information were originated to establish an understanding of the scientific
and engineering process and its information needs. The first study, Phase I1 , con-
centrated on determining the user-needs of research, development, testing, and evalua-
tion (RDT&E) personnel within DOD. The current study, Phase II, was initiated on the
assumption that the description of the DOD scientific and engineering process and its
information needs did not necessarily depict the situation as it exists in the defense
industry - the largest generator and user of DOD sponsored information. The develop-
ment of an understanding of these two users of scientific and technical information,
their differences, and their combination into a picture of the scientific and engineering
process and its information needs, would give the first comprehensive definition of
information requirements in today's complex array of scientific and engineering
endeavors.

This section will present the differences and similarities between the two sam-
ples. The Phase I and Phase II data were compared for three sets of study results:

" The one-way frequency distributions.

• The two-way frequency distributions.

• A review of the Phase I conclusions.

7.1 ONE-WAY FREQUENCY DISTRIBUTIONS

One question posed for this analysis is "How, if at all, do the Phase I sample
(DOD RDT&E personnel) and the Phase II sample (defense industry scientific and
technical personnel) differ from each other?" In analyzing the one-way frequency
distributions to answer this question, two approaches have been used:

0 An enumeration of the specific or unique characteristics of the one-way
frequency distributions which were cited in the Phase I Final Report, and
the corresponding information for Phase II.

* A statistical comparison of the corresponding Phase I and Phase I! one-

way frequency distributions.

Sample Characteristics

Table 7-1 presents a summary comparison of sample characteristics for Phases I
and II. A visual check of the two sets of data reveals that, of the 39 char. Aeristics
presented:

* Fifteen, of tho 28 items having percentages as descriptors, differ by more
than 5 percentage points (with 11 of these differences being equal to or
greater than 10 points).

* Eight, of the eleven items that use category designators as descriptors,
arc different.

1The results of Phase I, which interviewed 1375 of the approximately 36, 000 DOD
personnel in RDT&E, arc presented in Reference 1.
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Table 7-1. Summary Comparison of Phase I and Phase II

Characteristics Phase I(DOD RDT&E) Phase II(Defense Industry)

USER

a. Engineering degree 51 percent 56 percent

b. At least a bachelor's 90 percent 85 percent
degree

c. Advanced degree 25 percent 32 percent

d. MOS in engineering 50 percent 64 percent

e. MOS in physical science 25 percent 12 percent

f. Modal (equivalent) GS-13 GS-14
GS rating

g. Median age 40 years 38 years

h. Modal type position Scientific and Scientific and engineering
engineering

i. Development position 40 percent 40 percent

TASK

a. Modai task duration Less than 1 week Over 1 month

b. Tasks of longer duration Research Research

c. Development tasks 41 percent 38 percent

d. Modal task output Finding Recommendation

e. Written task output 71 percent 89 percent

f. Formal task output 60 percent 71 percent

g. Modal field of task Research and Electronics
research equipment

h. Modal kind of task R&D support Applied research

UTI LIZATION

a. Use of DOD Center

(1) DDC 47 percent 45 percent
(2) TAB 43 percent 35 percent
(3) Speciali2-d 55 percent 44 percent

Information Centers
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I Table 7-1. (Cont)

Characteristics Phase I(DOD RDT&E) Phase II(Defense Industry)_

UTILIZATION (Cont)

T b. Unaware of existence of:

(1) DDC 21 percent 32 percent
(2) TAB 40 percent 43 percent
(3) DOD and other 19 percent 37 percent

Specialized Informa-
tion Centers

c. Difficulties with informa- 27 percent 42 percent
tion acquisition and use

SEARCH AND ACQUISITION

a. Mean actual acquisition Less than 1 day 1 day to 1 week
time

b. Desired information in 21 percent 23 percent
less than 1 day

c. Actually received infor- 49 percent 40 percentj mation in less than 1 day

d. First source for
I information

(1) Mode Colleague Colleague
(2) Local work 60 percent 51 percent

environment
(3) External to local 12 percept 20 percent

work environment
(4) No search required 29 percent 30 percent
(5) Use of libraries 5 percent 10 percent
(6) Cse of DOD 0.04 percent 1.30 percent1 information systems

e. Reliance on recall 17 percent 7 percent

If. Actually received all 16 percent 29 percent
available information

g. Use of engineering 42 percent 40 percent
information

I h. Use of oral contact as 29 percent 26 percent
information media .....
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Table 7-1. (Cont)

Characteristics Phase I(DOD RDT&E) Phase II(Defense Industry)

SEARCH AND ACQUISITION
(Cont)

I. Most commonly used Reports Reports
written information media

J. Information that was not Have no unique or Have unique and signifi-
absolutely essential to significant cant characteristics
the task characteristics

* Two, of the percentage differences that are 5 percent or under, still show a
marked sample difference; e.g., the difference in use of DOD information
systems as a first source for information (0.04 percent vs. 1. 30 percent),
and use of libraries as a first source for information (5 percent vs. 10 per-
cent). These observations lead to a conjecture of differences between the
two samples, with the differences distributed throughout all four components
or profiles (USER, TASK, UTILIZATION, AND SEARCH AND ACQUISITION).
The differences between the individual responses presented in Table 7-1 will
be explained below.

The last item in Table 7-1, information that was not absolutely essential to the
task, involves comparisons using pairs of questions. However, it will be covered here,
since it was covered in the discission of Phase I one-way frequency distributions and
has no two-way frequency distributinns in the Phase I Final Report. Concerning infor-
mation which was not absolutely essential to the task, the Phase I Final Report says:
"Those information chunks that the task could have been completed without did not dis-
play unique or significant characteristics." During the Phase II analysis, the essen-
tiality of information to the task %as investigated via six other questions: actual depth
of information media (Q21), actual volume of information media (Q24), actual composi-
tion of information media (Q18), class of information (Q28), field of information (Q29),
and extensiveness of information use in task (Q31). A statistical comparison was run
for each of these questions, comparing the answers corresponding to absolutely essen-
tial information and those corresponding to not absolutely essential information for
each item within the questions. The summarized results are presented in Table 7-2.
In each vase there is a significant difference between the two samples. The actual
volume and depth of the less essential information was not large. The information
media in which it was found were the most formal type of composition (i.e., journal
articles, textbooks, and reports). A low proportion of the less essential information
was engineering data (i.e., specifications, design, and performance and characteristics
information), and a much smaller proportion of the information fell in the aeronautica
and space technology field. The essentiality of the information to the task and exten-
siveness of its use in the task are positively correlated (r : 0.46), as could be
expected.

7
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Table 7-2. Effect of Essentiality of Information on Selected Questions*

I Question Description X2  df a Remarks**

" 21 Actual Volume 127.16 3 a<0. 0005 High proportion: sampling (24.92).o of Information Low proportion: all material
Media available (08.40).

24 Actual Depth 315.32 2 a< 0. 0005 High proportion: once over lightly
of Information (119.13). Low proportion:
Media detailed analysis (25.99), and

specific answer (12. 55).

18 Actual Corn- 338.86 26 a <0.0005 High proportion: jou'nals (29.85),
position of preprints and reprints (13. 89),
Information textbooks (12.93) and reports
Media (8. 10). Low proportion: drawings

and schematics (41. 01), system
specification documents (24.27),
directives (10. 82), and manuals
(9.61).

28 Class of 323.40 13 a< 0.0005 High proportion: technical satus
Information (19.99), utilization (13.40) and

experimental processes and pro-
cedures (12.95). Low proportion:
specifications (23.79), design and
design techniques (15. 62), and
performance and characteristics
(13.34).

29 Field of 110.82 8 a <0.0005 High proportion: behavioral and
Information social sciences (17.55), and mathe-

matics (9.66). Low proportion:
aeronautics and space technology
(11.71).

31 E.xensiveness 1881.26 5 a< 0.0005 High proportion: as background
of Information information (268.89), in small part
Use of the task (153. 16), not at all

(58. 14), and as lead to other infor-
mation (11.89). Low proportion:
throughout entire task (442.36).

*The answers to each question were put into two groups, those correspouding to
absolutely essential information and those corresponding to not absolutely essential
information and the resulting one-way frequency distributions were compared.

**Numbers in () are an item's contribution to j 2 . 1/2 X2 .
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Statistical Comparison

In selecting the one-way frequency distributions from Phase I and Phase II for the
statistical analysis, it was found that 37 of the Phase II questions were comparable with
those of Phase I. The questions which are not comparable with those of Phase I are
presented in Teble 7-3, with an explanation of the non-comparability. The non-
comparable questions fall into four categories:

0 Narrative questions which were not categorized in Phase II.

* Narrative questions which were not categorized in Phase I.

* Questions which were new in Phase II.

* Questions which have incompatible data.

Each comparable question was subjected to a statistical analysis, to test the
hypothesis that the samples came from the same populations. The hypothesis was
rejected, with c<0. 0005, for 41 of the 44 comparisons made (some questions were
compared in two different ways). Section 4 describes the analysis. A summary of it
is presented in Table 7-4 and its tables are presented in Volume III.

There were three areas where the Defense Industry and DOD RDT&E samples
showed no significant differences. These were:

* The percentage of time on task (Q4).

* The essentiality of information (Q31),

0 The interviewer assessment of information needs of user (Q59).

The survey questions which revealed the greatest differences between the two
samples were in SEARCH AND ACQUISITION, although significant variations were also
found in USER, TASK, and UTILIZATION. The most prominent differences in each
component were:

USER (See Figure 7-1)

* Number of years in the kind of work activity.
* The type of work activity.

TASK (See Figure 7-2)

* Task recipient.
• Task initiator.
• Formality of task outputs.

UTILIZATION (See Figure 7-3)

* Encounter of difficulties.
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Table 7-3. Phase II Questions Not Comparable with Phase I Questions

S Phase II Phase I
Question Question Description Reason

1 12 Description of Task Narrative - not categorized

3 17 Task Duration Given as task duration divided by
percentage of time on task in Phase I.

11 24 Description of Information Narrative - not categorized

16 44 Desired Class of Narrative - not categorized in
Information Phase I.

17 45 Acquisition from First Phase I data has 785 blanks, which
Source for Information are related to recall.

20 31 Desired Composition of Phase II data organized differently
Information Media than Phase I data.

23 34 Usefulness of Title In Phase I, the question was about
Listings or Abstracts only 19 percent of the information

chunks, those which required a lot
of material.

26 40 Actual Layout of 66 percent of Phase I data is in the
Information Media other combinations, other, or blank

categories.

5 27 41 Desired Layout of 63 percent of Phase I data is in the
Information Media other combinations or blank

categories.

33 - Existence of Company TIC New question in Phase II.

34 - Known Company TIC New question in Phase II.
Services

35 - Use of Company TIC New question in Phase II.

36 - Evaluation of Company New question in Phase II.
I TIC

38 - Use of STAR New question in Phase I1.

41 - Use of Other Specialized New question in Phase II.
Information Centers

42 - Encounter of Restrictions New question in Phase 11.

1 43 - Nature of Restrictions New question in Phase II.

46 57 Nature of Difficulties Narrative - not categorized in
Phase I.

47 58 Solutions for Difficulties Narrative - not categorized in
Phase !.

52 - User's Company New question in Phase I1.
_ Experience
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71.5%

57%

28.5%
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I - PHASEI

E::::::JPHASE 11

Figure 7-3. Comparison of Phases I and 11 - Utilization Difficulties

SEARCH AND ACQUISITION (See Figure 7-4)

0 Depth of information media.
* Volume of information media.
0 Acquisition time.
* Field of information.

Differences bttween the two samples may he summarized as follows:

* The personnel in the defense industry sample tend to be younger, have
more post-graduate degrees, hac been in their present jol longer, are
more involved in technical management and administration, and are higher
paid than the DOD RDT&E sz.mple. The- nre niore involved in engineering
development work and less involved in ,4jxrational aystem development than
the DOD personnel.
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* There are fewer self-generated tasks, more formal task outputs, and more
external recipients of task outputs within the defense industry sample. The
defense industry tasks deal more with concepts, design, production,
research, aeronanttics and space technology, electronics and electrical
engineering, and propulsioai systems than do those of the DOD sample. The
converse is true of test processes and procedures, cost, funding, and
administrative action, operational development, ordnance, medical science,
and communication tasks.

I * While using DDC, TAB, and Specialized Information Centers about as
much as the DOD sample, the defense industry sample was unaware ot
DDC more often. However, a greater percentage of those who knew of the
services, used them. Also the defense industry sample reported that it
found post task information more often than did the DOD sample.

I The members of the defense industry sample had less of a time constraint,
both in task duration and acquisition time, as they could and did take longer
to gather their information. They were less dependent upon the local work
environment as a first source for task information; used a first source
more because it was available or the only sot.rce known, and less because
they were told or recalled that the information was available from the
source; and actually received less information with the task assignment
than the DOD RDT&E sample. The defense industry sample desired and
actually received all the material available, and a specific answer more
often; while relying on recall and one report or document less, and
desiring and actually receiving less information in the form of once-over-
lightly or detailed analysis presentations. They also used their information
more directly in the task and less as background information.

Table 7-4 presents the results and some comments concerning the comparison
of the Phase I and Phase II one-way frequency distributions.

I
I
I
I
I
I
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7.2 TWO-WAY FREQUENCY DISTRIBUTIONS

There are 46 two-way frequency distributions discussed in the Phase I Final
Report (Reference 1). These two-way frequency distributions investigate the inter-
action of USER characteristics with TASK characteristics, class of information with

I TASK and other SEARCH AND ACQUISITION characteristics, first source for informa-
tion with TASK and other SEARCH AND ACQUISITION characteristics, desired volume
of information media with kind of task and actual depth of information media, desired
depth of information media with kind of task and task duration, and actual acquisition[ time with kind of task and task duration.

Comparison of the Phase I conclusion for each two-way frequency distribution
with the corresponding Phase II conclusion is presented in Table 7-5. The more
prominent results of this comparison follow.

USER Characteristics

The USER characteristics investigated in Phase I were GS rating vs. type of
work activity, and kind and field of the USER's position. The interactions estab-
lished for the GS rating were that people in R&D support tasks were the highest
level group, with research not showing a high proportion of upper level personnel.
There was no inte-actlon between GS level and the field of task, except for those in: aircraft and flight equipment being slightly higher than the rest of the sample, and
personnel whose activities are classified as detailed scientific and engineering were
proportionally at lower levels than technical evaluation and administrative personnel.I The GS rating of an individual had no interaction with the discovery of post task
information, nor with the expression of problems in information acquisition or use;
although the existence of problems was related to having advanced degrees (I. e., a
larger proportion of individuals with advanced degrees reported the encounter of
information problems). There was an interaction between GS level and use of the
Defense Documentation Center and DOD Specialized Information Centers, which
indicated that the higher the GS rating, the more apt the individual was to use these

~ information systems.

The Phase II two-way di'tributions parallelled three of these findings: (1) there
was no interaction between the discovery of post task information and salary or[ personnel level; (2) individuals with advanced degrees report more problems in the
acquisition and use of information; and (3) the higher the GS rating or industrial
equivalent, the more likely is the use of DDC or other Specialized Information Centers.

I Those interactions from Phase H which were different are: (1) personnel who are
involved in research tasks are proportionally high in the higher salar" levels, while
R&E Support is nearly equally distributed according to the aample distribution;I (2) aeronautics and space technology (which is dominated by air- ,-aft and flight
equipment) shows no tendency towards higher ratings, while electronics and electrical
engineering contains 54 percent of the GS-9 (lowest rating reported) lc -el individuals;
(3) personnel in the technical evaluation activity classificatlon were proportionally
high in the lower salary levels; and (4) there was an interaction betwcn higher GS
equivalent levels and a higher incidence of reported information problems.

The type of work activity o,' Phase I users was investigated in relation to kind
and field of task, as well as the use of DDC and DOD Specialized nformation Centers.
Personnel in the technical evaluation activities used DDC and DOD Specialized Informa-

I tion Centers more often, and were less involved in research than the categories of
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scientific, engineering, and administration. Also those individuals associated with
aircraft and flight equipment tasks were shown to be high in technical administration.
The Phase II data reflect the low proportion of technical evaluation activity personnel
in research tasks, but show no significant interaction for aeronautics and space
technology to type of activity; and indicate that the technical evaluation category was
related to not knowing of the existence of DDC or other Specialized Iniormation Centers.

Kind of position in Phase I was related to kind of task, with approximately
75 percent of the individuals staying within the task kind category associated with their
normal work position. These "categories" were combinations of various sub-categories
into research, development, reliability and quality control, and R&D support. When
Phase II data are likewise grouped, the interaction of position to task stayed about the
same (at 25 percent change from a kind of position to another kind of task); but if the
sub-categorieb of basic research, applied research, system analysis, advanced
development, etc., are examined, this change of kind between position and task
increases to an average of 44 percent. In Phase I there was a high proportion of
individuals in research associated with medicinal sciences and physics. This inter-
action was substantiated by Phase 11, with the fields of mathematics and chemistry
being added to the high research-oriented list, and aeronautics and space technol-
ogy showing up as very low in the ro-search categories. Also research was related in
Phase I to individuals who found post task information, while in Phase II there was no
interaction between post task information and kind of position.

The interaction of the field of position and field of task for Phase I was inter-
preted as a tendency to be the same. The basic interactions established in Phase I
are repeated in Phase IU. These are that the greatest change is for individuals in the
mathematics position area (48 percent changed task field in Phase I and 56 percent in
Phase U) and the smallest change was for medical sciences (6 percent in Phase I and
13 percent in Phase 11). The other field categories change about 25 percent of the
time in both Phase I and Phase U. Other interactions of field of position are: (1) TAB
is used more by personnel in aircraft and flight equipmer.t, materials and metallur~y
(there is no interaction between the use of TAB and the field of position in Phase II);
(2) as in Phase H, those in the medical sciences use DDC less; (3) mathematics associ-
ates with discovering post task information, while ordnance associates with not finding
post task information (there is no interaction between the discovery of post task infot'-
mation and field of position in Phase H); and (4) there is no interaction between field
of position and the reporting of information problems (the same is true in Phate II).

Class of Information

Class of information was compared with various other questions in Phase 1,
developing the following interactions: (1) conceps associate with research tasks,
longer task durations, and the use of libraries as a first information source; (2) per-
formance and characteristics associate with engineering (development) tasks. and not
with research; (3) math aids, formulae and computer programs associate with receipt
of one report or document, specific answers, and the use of one's own collection as a
first E, orce; (4) raw data associates with a specific answer; (5) technical data associ-
ates with a once-over-lightly, and the use of a library as a first source. and (6) there
is no interaction between class of information and field of task. The interactions
established by the Phase I1 ar tl sis of the same two-way frequency distributions
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produced many more features than the Phase I data, while only indicating the following
two similarities with Phase I: (1) there is an association between concepts and research;
amd (2) math aids, formulae and computer programs are related to the use of one's own
collection as a first source. The lack of similarities in this area is more than likely
related to the great differences between Phase I and Phase II samples in SEARCH AND
ACQUISITION questions.

First Source for Information

No outstanding interactions of the first source used to acquire information about
other questions were defined by the Phase I analysis. Items of interest that were
pointed out were that: (1) manufacturers and suppliers were used more for aircraft and
flight equipment tasks; (2) libraries were used more often for research tasks; (3) the
first source was not dependent upon task time; (4) in 39 percent of the cases, the first
source provided all of the information required; (5) a colleague, supe-rvisor or sub-
ordinate was frequently a reference to another source; (6) libraries, manufacturers
and suppliers, supervisors and subordinates were proportionally high as first sources
for information with acquisition times of over 1 week; and (7) that there is no inter-
action between the desired depth of information and the first source euntacted. The
Phase H results substantiated the association of libraries with vesearch; that colleagues
and supervisors, as well as libraries, give more reference to other sources; and the
non-interaction of desired depth with first source. The following Phase H results
contradict those of Phase I: (1) aeronautics and space technology is not high for library
use; (2) the longer the duration of the task, the farther the individual tends to go for his
first source; (3) and the farther the first source is from the individual, the longer the
acquisition time. Also the percentage of cases where all the information was received
from the first source was 47 percent iv Phase II.

Volume of Information

No significant patterns were established for the desired volume of information,
other than the interaction with desired information acquisition time. As the maximum
allowable acquisition time ircreased, the desired volume increased (as was evidenced
in Phase 11). There was no interaction between the desired volume of information and
the usefulness of title listings or abstracts in Phase 1; while in Phase II, as desired
volume increased, so did the usefulness of title listings or -3bstracts. In both Phase I
and Phase 11, there was no significant interaction between desired volume of infornma-
tion and the kind of task.

Depth cf Information

Desired depth of information showed no interactions o: significant pattern when
paired with task duration, first source for information, or kind of task in Phase I.
The lack of interaction between depth o! information and task duration and first source
for information is repeated in Phase II; although a slight trend appears in the twvo-way
frequency distribution for desired depth and kind of task, which indicates that as you
move from research tasks, awray from nature, and towards customer relations, there
is a lessening in the need for great depth.

Information Acquisition Time

When actual acquisition time was matched with the relative duration of the task in
Phase I, the two-way frequency distribution "shows no significant pattern," while the
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Phase I1 results indicate that as task duration increases so does the length of time
taken to acquire information. Kind of task also showed "no significant pattern" I
in Phase I when compared to desired acquisition time "with one exception, that
research taskE rarely require information in less than one day." This association
of research with long acquisition times was borne out by Phase H results, and I
can be partially explained in both phases by the association of research with
longer task durations.

Summary I
In summary the interactions, indicated by the Phase I two-way frequency

distributions and described in the Phase I Final Report, are contradicted about as I
often as they are substantiated by the Phase U data. This, however, is not surprisingin view of the many differences between the two samples, as demonstrated above.

The general areas of agreement are: I
" Post task information and depth of information media are not related to the

other survey questions. 1
" The user's level, as measured by his GS rating and highest degree, are

related to the use of formal information systems and the encounter of
difficulties in the aequisition and use of information.

" There is a general tendency for some 25 percent of the users to do the kind
or field of tasks which are outside their normal kind or field of position.

" Research tasks are proportionately high for the medical sciences and physics,
the utilization of concepts, and the use of libraries as a first source for
information.

" There is an interaction between the desired volume of information media i
and the actual acquisition time.

When the differences indicated by comparison of the Phase I and Phase II I
two-way frequency distributions are considered in relaticnship to the design or
operation of at. information system (center or service), the following seven items
stand out. In each instance, the Phase I Final Ieport indicated that either there was I
no significant interaction or a specific contradicting characteristic. The defense
industry study indicates that:

" Desired volume of information media is related to the usefulness of title i
listings or abstracts; that is, as the desired volume increaes, the
usefl-lncess of ttle listings or astracts increases. f

" Longer tasl durations are associated with the use of a first source for
information which is more distwnt from the user and a ionger acquisition
time.

" Irfor-mation who.-w first sourc't is more distant from the user takes longer
to acquire,
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I There is an interaction between desired depth of information media and the
kind of task indicating that as one moves through the research, development
and production cycle (away from research and towards an end product), there
is a lessening in the desire for great depth of information media.

9 Performance and characteristics data do not exhibit an association with any
specific kind of task, but are about equally distributed within all kinds of
tasks.

* There is no interaction between kind or field of position and discovery of
post task information.

* There is an interaction between the user's equivalent GS Rating and the
encounter of difficulties in the acquisition and use of information.

The comparison of the two-way frequency distributions discussed in the Phase I
Final Report and the corresponding Phase 11 two-way frequency distributions are

presented in Table 7-5. Forty-three of the 46 two-way frequency distributions from
Phase I have been included in this comparison. (The three two-way frequency dis-
tributions not compared, due to lack of a common base for comparability, are class

I of task vs. class of information, user's MOS vs. information difficulties, and class
of information vs. actual composition of information media.) The comparison presents
the Phase I conclusion concerning the two-way frequency distribution and the indications
of the Phase Il data.

These indicatioas of the Phase II data are:

* The Chi-square (X2 ) computed by the computer program to measure the
departuire of the two questions from being independent.

e The degrees of freedom (df) for X2 .

* The probability of that value of X 2 being exceeded if the two questions were
independent (a).

* The correlation (r) of the two questions.

* The remarks regarding the two-way frequeiicv distribution.

An association is considered to be proportionately high or low when its two-way
frequency distribution entry differs from the product of its column and rw totalf by
at least 50 percent. For instance, technical evaluation (as a type of activity) is
conbidered to be proportionately high for test or evaluation. re!iability and quality
control. ,,,d customer relations (tasks) in the two-way frequency distribuion for
Question 9 vs. Question 54.

7
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7.3 REVIEW OF PHASE I CONCLUSIONS

The Phase I Final Report sets out five conclusions which attempt to "interpret
both the meaning of some of the results and their significance to DOD." In this sec-
ion, these conclusions are reviewed in light of the Phase H data. Each Phase I con-

clusion is confirmed, if not ,trengthened, by the Phase II data. However, in almost
every case there is a significant difference between the data used to arrive at the
conclusions. The most significant differences are in the relative importance of the
local work environment as a first source for information and the encounter of utiliza-
tion difficulties.

Importance of Engineering Data

The first conclusion presented in the Phase I Final Report refers to the impor-
tance of engineering data to the scientific and technical community of DOD. The
stated conclusion is that "the universal use of engineering data throughout the RDT& E
community is a measure of its importance to the RDT&E effort. It is particularly
noteworthy that forty-two percent of the users required specifications, performance,
and characteristics data in support of their tasks. Continued improvement of the
methods for preparation, acquisition, classification, indexing, storage, dissemina-
tion, retrieval, and correlation of such engineering data is clearly warraned." This
conclusion was drawn from the fact that of all information chunks, 27 percent were
categorized as performance and characteristics and 15 percent as specifications.
These percentages held up very well in Phase II, where performance and characteris-
tics were indicated for 25 percent of the information chunks and specifications for
15 percent.

j Importance of Local Work Environment

On the importance of the ""cal work environment, Phase I concluded that "the
user tended to rely heavily on his local environment (51 percent) as a first source for
information, which completely satisfied his particular informstion requiremert in
39 percent of the cases. This finding tends to confirm the existence and significance
of an informal information system consisting of the user's personal files, his
colleagues, and other local sources of inluimation. The featlires of this informal
information system, which the user apparently considers important, are:
convenience, responsiveness, and the ability to conduct a dialogue (interplay and
feedback). The user apparently wants to deal with a systeni wherein he can per.;onally
explain, clarify, and modify his requirements, and he can expect in response the
right information in the right amount, in the right form, and in the time required."

This 51 percent reliance on local work environment as a first source for
information was divided among colleagues (21 percent), user's own collection
(17 percent), and the departmental files (13 percent). Other elements, the assigv-
mert of a subordinate (4 percent) and the asking of a supervisor (2 percent), are
really additior1 4 units of the local work environment. The inzlusion of these two
elements into the local work environment increases the Phase I perceentage of
reliance to some 5b percent.

There are two other definitions of grouped first .ource for information
categories which can be made !rom the responses to the question, "Who was the first
source contacted for this information?" These are "no search required" and
"external to the local work environment." The no search required category is
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constructed from i.,ormation chunks received with the task or from recall (listed as
blanks in the unpooled Phase I data), which represent 11 percent and 17 percent of the
responses, respectively. The external to the local work environment category is a
combination of external consultant (I percent), librarian or technical researcher
(i percent), library (4 percent), information or data centers (0.4 percent), and manu-
facturer or supplier (5 percent). There is an additional Phase I element listed as
other (4 percent), which is not defined and thus not considered in the following analysis.

When the three grouped categories are compared with the corresponding ones
for the Phase II data, a difference is evidenced in the use of both local and external to
local first sources. (See Table 7-6.)

* There is a shift towards external to "ae local work environment in Phase II, although
50 percent of the information is still sought within the local work environment. One
explanation for this shift of some eight to nine percentage points can be derived from
looking at the differences within the categories (see Table 7-7).

The difference between Phase I and II seems to be the relative use of one's own
collection or action, departmental files and bookcases, library facilities, external
coisultant or customer, and DOD information or data cer ters. The DOD sample
depended more on their own personal document collections and departmental files and
bookcases than did the defense industry sample, while the reverse .Ituation occurred
for the use -f libraries, external consultants and DOD facilities. Of those informa-
tion chunks sought from the local work environment by Phase II user's, 45.9 percent
were supplied all the information desired by the first source (compared with
39 percent for Phase I). Those first sources which required no search, supplied all
the .- mation desired 53.7 percent of the time, while external to local work environ-
men, ources provided all information desired 39. 5 percent of the time. The local
work environment L' oduced a low proportion of irrelevant information, 0.6 percent,
as compared to 1. .1 percent for Lxternal to local work environment sources (see
Table 7-8).

Table 7-6. Comparison of Phase I and Ehase II Grouped
Location of First Source for Information

Response Phase I* Phase II Contribution

No search required 28.6% 29.6% 1.37

Local work environment 59.5% 50.6% 24.81

External to local work environment 11.8% 19.8% L 59.10

J 2 =85.28, X2  170.56, df= 2, a<0.0005

*Adjusted for the 205 other answers.

I

7-36



C6-2442/030 Vol II

Table 7-7. Comparison of Phase I and Phase II Ungrouped
Location of First Source for Information

IT2
Response Phase I* Phase II Contribution

INo Search Required

Recall 17.5% 18.8% 2.30

I Received with task 11.1% 10.7% 0.02

[Local Work Environment

Own collection or actions 18.3% 15.5% 20.48

r Assigned subordinate to get 3.9% 4.4% 1.16
information

I Colleagues (includes internal 21.6% 23.7% 4.31
company consultants)

Asked supervisor 2.1% 1.4% 3.60

Departmental files or bookcases 13.6% 5.5% 84.04

J External to Work Environment

Library or librarian 5.4% 9.2% 36.50

Manufacturer or supplier 4.8% 6.0% 4.30

External consultant or customer 1.2% 2.7% 16.1

DOD information or data center 0.4% 1.2% 11.38

J 2 184.08

2 2S-184.08 = 368.16, df=10, a <0.0005

*Adjusted for the 205 other answers.

Importance of Information Analysis

Phase I showed that "the high proportion (68 percent) of requirements for
either a detailed aaalysis or specific answer rather than a once-over-lightly
(15 percent), underscores the importance of the informatiun analysis function. The
user apparently wants a detailed analysis or specific answer more often than a series
of abstracts to documents which may be relevant to his question. The recent
emphasis on the establishment of additional formal DOD information analysis centers,
as evidenced by DOD instruction 5100.45 entitled Centers for Analysis of Scientific
and Technical Information, indicates a recognition of the importance of this function."
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This preference for analyzed information is also evidenced in Phase II) but a
reversal is experienced in the importance of the two components of this analyzed
information. (See Table 7-9.)

The data in Table 7-9 has the 795 blank answers, of the 4687 possible answers,
removed from the Phase I data under consideration. The preponderance of the blanks
are information chunks for which recall was utilized as the first source for informa-
tion. Using the distribution of recall responses in Phase H as a guideline (once over
lightly - 7 percent, specific answer - 72 percent and detailed analysis - 21 percent),
the Phase I percentages have been adjusted as in Table 7-10.

Table 7-9. Comparison of Phase I and Phase II
Desired Depth of Information Media

j 2

Response Phase I* Phase H Contribution

Once over lightly 18% 7% 13.64

Specific Answer 27% 56% 211.37

Detailed Analysis 55% 37% 129.29

J = 354.30

j2=354.30,P2 708.60, df=2, a< 0.0005

I *Adjusted for 795 blank answers.

Table 7-10. Comparison of Phase I and Phase II Desired Depth of Information
Media, with Phase I Adjusted for Recall

Phase 1IWithout With j

Response Recall Recall Phase II Contribution

Once over Lightly 18%C 16% 717 2.49

Specific Answer 27% 340, 56% 86.99

Detailed Analysis 5517c 50'% 37% 110.18

j2 - 199.66

I2 2
j 199.66, X 399.32, df 2, a< 0.0005
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This adjusted Phase I data shifts in the direction of the Phase II data, but is
only slight when considering the large variations between the two samples. Thus,
there is a requirement for analyzed information in the defense industry sample; but
the emphasis is on specific answers to problems, as opposed to the detailed analysis
desired by the DOD RDT&E sample.

Insufficient Use of Information Centers and Services

The DOD RDT&E survey "found that the components of the DOD formal infor-
mation system (technical libraries, DOD information analysis centers, and Defense
Documentation Centers) were not widely utilized. One reason found for the lack of
widespread use was a lack of awareness of the existence of the services provided by
the DOD formal information system. This, in turn, indicates a lack of effective
publicity. Another possible reason may be that the formal information system
apparently does not provide the features desired by the user, particularly the features
of convenience, responsiveness, and the ability to conduct a dialogue with the system.
It appears that what is required is a means for effectively integrating the formal and
informal information systems so that the user actually becomes an integral part of the
system. Until this is accomplished, it seems that even greatly improved formal
information centers will meet with less than a full measure of success."

The use of DOD formal infcrmation centers and services by defense industry
personnel is significantly different (below the 0. 0005 significance level) from that of
DOD RDT&E personnel with respect to DDC, TAB and DOD Specialized Information
Centers. The greatest differences involve those who do not know of DOD Specialized
Information Centers, and those who do not know of DDC. (See Table 7-1.) This
awareness problem is prevalent to an even greater extent in the defense industry and
may be attributed to a lack of effective publicity. Therefore the 32 percent to
43 percent of the defense industry sample who are unaware of TAB, DDC or the DOD
Specialized Information Centers should be made aware of them and their use. How-
ever, among those individuals who know of formal information centers and services,
between 30 percent and 40 percent still do not use them (see Table 7-12). This group
of aware non-users could possibly provide a clue to system requirements,
deficiencies, and limitations.

Dissatisfaction with the Ability to Obtain Information

The Phase I Final Report drew the conclusion that "although a majority of the
users did not experience any difficulty in locating or obtaining information, it does
not aecessarily follow that there are no serious information problems." The reasons
for this conclusion were stated as: "(1) a sizeable minority (27 percent) did report
having problems in locating or obtaining information; (2) user judgment is not the
sole .riterion for determining whether an information problem exists . . . ;
(3) there may be a number of areas in which tools would materially help the user in
the acquisition of information, irrespective of whether he presently thinks he has a
problem; and (4) a serious information problem may exist with certain types of
information, but not with others. For example one area identified by those who
claimed to have a problem was the need for information on current R&D projects in
*rogress."
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[Table 7-11. Comparison of Phase I and Phase 1I
Use of DOD Information Centers and Services

Phase I Phase II Contribution

[ Use:

DDC 47% 45% 0.18

TAB 43% 35% 5.76

DOD Specialized Information 55% 44% 9.68
Centers

Know of, but do not use:

DDC 32% 23% 11.42

TAB i7% 22% 2.26

DOD Specialized Information 26% 19% 7.05
ICenters

Do not know of:

DDC 21% 32% 16.28

TAB 40% 431 1.71

DOD Specialized Information 19% 37% 42.89
Centers

DDC: J 2 =27.88 2 =55.76, df=2, a <0.0005

TAB: j2 = 9.73, x2 =19.46, df 2, 0.005<a< 0.01

DOD Specialized Information Centers: J2 = 59.62, )(2 = 119.24, df = 2, a < 0. 0005

Within Phase I, 42 percent of the users reported informal:ior problemas, Some
35 percent reported restrictions (i.e., proprietary or security classification),

143 percent reported difficulties in acquiring and using information, and 20 percent
found post task information that wao relevant to the task (occurred in 13 percent of the
cases in Phase I). This indicates that the conjecture of Phase I regarding user dissat-
isfaction and information problems has a foundation in fact.
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Table 7-12. Comparison of Phase I and Phase II
Aware Nonuse of DOD Information Centers and Services

Phase I Phase II
n n

DDC:

Know of 1084 1027

Know of, but do not use 444 41.0% 348 34.0%

TAB:

Know of 832 851

Know of, buo not use 248 29.8% 325 38.2%

DOD Specialized Information
Centers:

Know of 1099 951

Know of, but do not use 349 31.8% 290 30.5%

These negative indications of the user satisfaction with his ability to obtain
information were sumnarized in Phase II by a general index repkesenting
problems (P), which combined the encounter and nature of reEstrictions and difficulties
(Questions 42, 43, 45 and 46). An additional measure was derived to indirectly
describe dissatisfaction. It is an index composed of the differenmes between the
desired and actually ioceived information and describes the inadequacy of the search
and acquisition process (I). The Phase II data indicate that restrictions, difficulties,
dissatisfaction, etc. are related to the user's education, kind of position, level, Lse
of information centers and services, the characteristics of the desired and actually
received information, and the characteristics of the task. This relationship can
generally be stated as: the higher the level of user, task, use of information center
or service, or search and acquisition process, the more likely the user is to have
problems in acquiring information.

7.4 CONCLUSION

These two samples from the DOD RDT&E and defense industry scientific and
engineering communities are different in many individual aspects. However, as
genera. users of scientific and technical information, they show many similar trends.
Together they represent the universe of originators and users of DCD scientific and
technical information.

The Phase I and Phase U studies have produced a mass of data concernig the
scientific and technical information process and these data should be employed to
their maximum utility. Therefore, the application of the nore powerful analytical
tools of Phase II to the Phase I data, performing a more thorough analysis of the
similarities and differences between thu samples, and combining the samples for
analysis should be considered.
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1 8. RECOMMENDATIONS 1

The two surveys of user needs within the Government and defense industry
environments have yielded a wealth of valuable data relating to the scientific and tech-
nical information flow process. The analysis of these data, notwithstanding cost and
schedule limitations inherent in an exploratory research project, has resulted in use-
ful but preliminary insights into and explanations of the flow process. However, there
are abundant lodes of information yet to be discovered, mined and refined, in order to
exploit more fully the economic value of the available data base.

The Pnase II study was a pioneering attempt to draw comprehensive, definitive
and unifying conclusions from data on a large portion of the flow process. From the
perspective gained in this study, it is clear that certain portions of the flow process
merit further investigation and that there is considerable room for refinement and
extension of the analysis.

The present study has provided a valuable basis for this further investigation
and refinement. In addition to yielding guidelines for management decisions, it has
also provided:

als A structure and its numerical description with which to view, construct and
estimate models describing the information flow process.

I . A framework for designing field experiments, performing estimation and
testing hypotheses concerning the flow process.

j * A methodology for ?vercoming the analytic deficiencies in past and present
user needs studies by the relationship analysis cycle of transforming quali-
tative question responses into numerical form, constructing and estimating
multivariate models for relationships within the flow process, and then
transforming the numerical relationship results back to qualitative form.

. A basis for the recommendations which follow concerning: (a) additional field
experimentation regarding the flow process; (b) a program for coordinating
additional field experimentation and computer simulation in the analysis and
optimization of the flow process 3 ; and (c) refined analysis of the data from

I the Phase I and Phase II studies.

Since the discovery and exploitation of the desired information is subject to !he law
of diminishing rc.urns, the recommendations are goals and should be assigned pri-
orities according to the twin criteria of objectives and a,, Alablc resources.

I Noted by Hl. Menzel in Chapter 3of Reference 2, and by B. Griffitit and W. Paisley
during the Progress l4eview Panel on Information Needs and Uses at the 29th Annual
Meeting of the American Documentation Institute, October 3-7, 1966.

" The flow process is optimized when its effect upon the performan,.e if a scientific or
technical task is optimized.

L "-
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8.1 ADDITIONAL FIELD EXPERIMENTATION i
In order that the implications of Phase II be fully exploited, the flow process

merits further investigation. There should be additional field observation, experimen-
tation, and analysis regarding the flow process. A brief discussion of some potentially
informative and rewarding field experiments is now presented.

Examples of experiments which are suggested by the Phase II analysis are pre- _
sented first. For the reader's convenience, some appropriate experiments which have
been proposed by others are then noted.

The Phase H analysis suggests additional field experimentation with, and obser-
vation of:

0 The feasibility, and effect upon the flow process, of the guideiines for
management decisions in Section 1.

* The eftect of the user's unfamiliarity with the desired kind, class, and field -
of information upon the search and acquisition process.

0 The effect of the quality of information obtained within the local work environ- -
ment upon the quality and speed of task performance.

0 The problems encountered in the utilization of information centers and
services, with an emphasis upon separating those attributable to "inside" -
the company from those aLtributable to "outside" the company.

0 The users who know of, but do not use, information centers and services. =

* Task-oriented, rather than general, use of information centers and services.

* Those characteristics suggested by refined analysis of the data.

In the past and present literature concerning the flow process, many field
experiments have been proposed. Some of the r*)re pertinent and promising experi-I
ments are:

0 Those in Reference 3 concerning: (a) dissemination of docurm ents; (b) dis-
semination of scientific and technical intelligence information (i. e., what is
going on); (c) orgarization and analysis of information in selected fields;
(d) indexes, title listings, abstracts, and catalogues in selected fields;
(e) Specialized Technical Information Centers; (f) techniques for processing
information; and (g) evaluation and improvement of technical % riting.

0 Those in Chapter 3 of Reference 2.1

* Those in Reference 7, which is entirely devoted to scientific communication
and appeared while this final report wa; in publication.

8.2 A PROGRAM FOR ANALYSIS AND OPTIMIZATION

The flow of scientific and technical information has a profound, but as yet -
uncharacterized, effect upon the performance of scientific and tech.ical tasks. In

S-2
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their efforts to improve task performance, both DOD and its contractors have made
large investments in information centers and services. Optimization of the flow pro-
cess will produce substantial benefits in terms of quality, resources and time.

The flow process and its effect upon task performance are quite complex, and
field experimentation regarding them is both difficult and expensive. For such pro-
cesses, mathematical solution is usually not feasible, and computer simulation is
often an effective and efficient means to complement field experimentation.

When the model (mathematical representation) for the process is trarslated into
a simulation computer program (computer representation) for the process, the
process and the effects of vario,,s factors upon it may be simulated. The accuracy
and precision of the computer simulation increase as the accuracy and precision of
the model increase. Therefore, computer simulation yields appropriate results at
any stage of one's knowledge about a process, ranging from relative ignorance to
relative certainty.

There are four periods in the evolution of a body of knowledge, as it matures
from an art into a science: description, modeling, prediction, and control and optimi-
zation. With the completion of Phase II, knowledge concerning the flow process is
emerging from the description period and entering into the modeling period.

Specific recommendations for additional experimentation have already been
given. We now briefly describe a general program to coordinate field experimentation
and computer simulation in the analysis and optimization of the flow process. This
program (see Figure 8-1) is an improvement of one which was developed by North
American Aviation, Inc., and is currently being utilized by a government agency on a
process of comparable complexity.

Outline of the Progiam

The program, Which is adaptive in nature, is composed of ten basic stages:

I. Quantitative process analysis to transform the elements of the process into
numerical form and to construct a model, with unspecified constants, for
relationships among component parts of the process.

2. Process experimental trial(s) to yield experimental data.

3. Process model estimation to produce estimates of unspecified constants in
the model from experimental data and available auxiliary data.

4. Simulation programming to construct a process simulation computer pro-
gram from the model.

5. Process simulation trial(s) to yield simulation data.

6. Process model and simulation data comparison to provide a validation (i. e.,
positive check) for the simulation computer program.

7. Process experimental and simulation data comparison to provide a valida-
tion for the combination of model and simulation computer program.

8-3
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8. Frocess experimental and simulation data analysis to aid optimization by
suggesting improvement of the process.

f 9. Process optimization to iteratively improve the process and apply appro-
priate stages of the program to the improved process.

10. Design of process experimental and simulation trials to implement
process optimization.

View of the Program

t The program, outlined above and graphically portrayed in Figure 8-1, may be
viewed as a double diamond.

Its outer portion (composed of AB, AE, BC, CF, DA, and DC) contakLs those
stages of the program which precede the generation of process data and so are not

- data-based. On the other hand, its inner portion (composed of EB, BF, EF, ED, and
FD) contains those stages which follow the generation of process data and so are
data-based.

The process model and the simulation computer program are developed and
validated via the stages which comprise the upper portion of the double diamond (AB,
AE, EB, BC, CF, BF, and EF). Then the analysis of process data and the design of
experimental and simulation trials to optimize the process are performed by those
stages which comprise the lower portion of the double diamond (ED, FD, DA, and DC).

le-velopment of the model, and the design, performance and analysis ot experi-
I mental trials are accomplished via those stages in its lefthand portion (AB, AE, EB,

ED, and DA). Finally, its righthand portion (BC, CF, BF, EF, FD, and DC) -cntains

thosc stages concerned with developing and validating the process simulation computer
program, and designing, performing and analyzing simulation trials.

The inherent symmetry and simplicity of ;he double diamond, and the program
that it represent, provide a logical framework for proposing, planning, conducting
and mapagint-r investigations of the process.

Discussion (,f te Program

L.et the process be composed of components, the components ,ontain component
parts, ad the component parts have elements. For the Phase II data, the component
parts are questions and tne elements are question responses. Deeper evels of pl't-
c-ss compi)sition couid be cor;idered, if necessary.

The transformation of process elements into numerical form is acc mniplishvfl in
tNo) steps:

0 A detai.ed structure for the process is developed bv g.-ouping the related
,lements in a c, njxment part and arranging these gr mpu (and to thi ......
pzssihlv, ht elements within grouipsi into an inf,,rmati:'e .rdcr. The
.ri'(Puptiig aid ;trrviging are based on the primary unifying (h&! acteristic Of

* the eiementL, in the cmponeiat part. as determined from the vlements them-
4 selves an- the funclion of the c-mponent part.

4-
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0 A numerical description of the detailed structure is detined by associating a 5
number with each ordered element. The base point or zero for a numerical
scale is selected according to the primary unifying characteristic of the
component part. With each element, there is then associated a numerical I
value corresponding to its relative "distance" from the base point.

Next the construction of a process model for relationships among component parts
is performed in the following three steps.

0 Groups of related component parts within a component, and components them-
selves are arranged into an informative and unifying order to form a general
structure. To the extent feasible, the arrangement should be based on the
desirable characteristic that a component part tends to influence only those
component parts which follow it.

* Groups of related component parts are combined whenever possible in order
to simplify the specification and estimation of the process model. Two of the
simplest types of combinations are sums (or averages) and products.

* Models are specified for relationships among component parts and combina-
tions of component parts in the general structure. These models comprise I
the process model, which is a mathematical representation of the process.

It is frequently both convenient and sufficiently accurate (e. g., during exploratory
research) to let the process model be composed of linear models for the relationships.
In addition, the model should contain random influences if the process contains them.

The model becomes completely specified once values are assigned to its unspeci- I
fied constants; and the usual way of accomplishing this is to estimate them from experi-
mental data and available auxiliary data via statistical estimation techniques (e. g.,
regression analysis). A process model which admits good estimators of its unspecified I
constants is preferable to a more exact one which admits only poor estimators.

Section 4 has described the application of quantitative process analy.is and model
estimation to the Phase 1H data. I

A process simulation computer program transforms the model's mathematical
representation of the process into a computer representation of the process. Input
data is required for the simulation computer program to produce a simulationtrial.

Although frequently overlooked or ignored, validation should be provided for the
model and simulation computer program. When the simulation computer program has
been validated to insure that it adequately represents the process model, then the
combination of model and simulation computer program ought to be validated to insure
that their combination adequately represents the process. The required comparisons,
of the model and simulation data followed by that of experimental and simulation data,
are performed by statistical testing techniques (e. g., analysis of variance). When I
the process and model contain randum influences, the same inputs may yield different
sets of experimental and simulation data; and the validation comparisons should take
this randomness of the data into account. Experimental and simulation data analysis I
aids optimization by suggesting improvement of the process. The analysis is accom-plished via both statistical estimation and testing techniques.

8-6
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Since few processes cannot be improved, one of the most important stages is
optimization through iterative improvement of the process and repetition of the appro-
priate program stages. The design of experimental and simulation trials is, of course,
achieved by the techniques of statistical design of experiments.

4

8.3 REFINED ANALYSIS OF THE DATA

Since only a small fraction of the effort expended in collecting data is typically
devoted to its analysis, a large amount of the inforniation generally is undiscovered
and unexploited.

A more profound understanding of the DOD/defense industry information flow
process can be achieved through more refined analysis of the data, as suggested below:

* More thorough examination of the distribution of answers to questions, and
the relationships among questions.

* Investigation into the effect of company size, industry and interviewer bias
on the answers to questions.

* Improvement in the arrangement of responses to a question, and the associa-
tion of a numerical value with each response to a question, with the objective
of improving the linearity of relationships among questions.

* Incorporation into the analysis of differences between the corresponding
characteristics of the desired and actually received information, and addi-
tional special indices.

0 Reformulation and re-estimation of appropriate models for relationships
among questions, in order to reflect the above improvements and to investi-
gate more specific relationships which involve only single questions (rather
than combinations of related questions).

* For purposes such as the study of the selective dissemination process,
formulation of reverse modcls to study the flow process in reverse
(i. e., reverse the input/ output relations described in Sections 1 and 6).
An example would be a model relating the user's highest degree to the class
of information, desired composition and layout of the information media,
the first source for the information, and the usefulness of title listings or
abstracts.

* Formulation and estimation of additional models describing the flow process,
and utilization of additional analytical techniques (such as factor analysis).

* Division of the sample of 1500 users into appropriate subsamples to permit
analysis and comparison of special groups, such as the three groups that
acquired information that is: (a) concep)tual, 0)) designi and performance,
and kc) production.

* Application, as appropriatp, of the ab)vt suggestions in making further
analyses of the Phrse I data, the sin.i.arities and differences of the Phase I
and Phase 11 data, and the -omt)ined data f,om Phase I and Phase n.

8-7
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APPENDIX . PARTICIPATING ORGANIZATIONS Vol]

Number of Persons Population of
Organi z:t ion Interviewed Qualifed Personnel

Aerospace Corporation 25 1800
Allegheny Ludlum Steel Corporation 1 80
Allis-Chalmers Manufacturing 2 185

Company
American Machine & Foundry Company 1 100
Ampex Corporation 10 760

Arthur D. Little. Inc. 7 800
Armstrong Cork Company 4 210
AVCO Corporation, Research and 31 3500

Development Division
The Babcock & "ilcox Company 3 250
Battelle Memorial Institute 11 775
Bechtel Corporation 1 70
Beech Aircraft Corporation 6 470
Bell Aerosystems Company 11 1000
Bell & Howell Research Center 3 500

The Bendix Corporation 6 500
Bissett-Berman Corporation 1 65
The Boeing Company 64 6600
Colt Industries, Inc. 8 725
Cornell Aeronautical Laboratory, Inc. 6 450
Corning Gass 'orks 5 450
De Laval Turbine, Inc. 2 160
Douglas Aircraft Company, Inc. 66 8645
Dupont Companv, Inc. 45 3200
Flectric Storage Battery Company 1 20A
e, ,'wrnr l: ",ric Cornpany o St. Louis 5 325
Fairchild-liller Corporation, Republic I

Aviation Division *
GCA Corporation, Technology Division 3 145
General Dynamics Corporation 129 13155
General Precision. Inc. . Link Group 8 315
Goodway Printing C(ompany. Inc. 3 200
Hamilton Watch Company 1 110
lazeltine Corporation 10 800
Hercules Powder Company 23 1350
Iloneywell, Inc.. Aeronautical Division 12 910
Ill1J3-Singer, Inc. 6 385
IBM. Federal Systems l)ivision 34 3780
Ingersoll-Rand company 1 55
Institute for Defense Analysis 15 400
Institute of Science : Technology 4 475

This nerson had just jmiItl the company at which he was interviewed. The
interview resrrmses reflect his position, task, etc., at Republic Aviation.

A -1
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APPENDIX L (Cont) Vol 1j

Number of Persons Population of

Organization Interviewed Qualified Personne!

International Harvester Company, 4 250
Solar Division

International Resistance Company 1 65
Johns Hopkins University, Applied 14 860

Physics Laboratory
Kollsman Instrument Corporation 4 250
Lear-Siegler, Inc., Power Equipment 9 255

Division
Leesona Moos Laboratories 1 100
Ling-Temco-Vought, Inc. 63 3500
Loral Electronics Systems 4 350
Lord Corporation 2 125
Lundy Electronics & Systems, Inc. 1 60
Management Systems Corporation 1 20
Massachusetts Institute of Technology 32 2000
Monsanto Company 44 3500
Martin Company 100 7000
McDontell Aircraft Corporation 27 i900
Melpar, Inc. 8 900
Menasco Manufacturing Company 1 65
North American Aviation, Inc., 21 1570

Columbus Division
North American Aviation, Inc., 269 18590

Divisions in the Los Angeles
Metropolitan Area

Northrop Corporation 2& 1730
Olin Research Center 4 300
Otis Etevator Company 1 50
Philco Corporation 26 5000
Pittsburgh Plate Glass Company 3 225
The RAND Corporation 11 750
Raytheon Company 49 4000
Remington Arms Company, Inc. 3 135
Simmonds Precision Products, Inc. 2 190
Sparton Corporation, Electronics 1 35

Division
Sperry Gyroscope Company 9 650
Sprague Electric Company 7 540
Stanford Research Institute 17 1220
System Development Corporation 25 850
Texas Instruments, Inc. 25 1500
Thompson Ramo-Wooldridge Inc., 7 450

Equipment Laboratories
The Timkin Roller Bearing Company 5 355
United Aircraft Corporation, Norden 4 275

Division
UnitedAircraft Corporation, 18 1125

Sikorsky Aircraft Division
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APPENDIX 1. (CONT)

Number of Persons Population of

Organization Interviewed Qualified Personnel

United States Steel Corporation 9 700
University of Pittsburg 7 500
University of Southern California 29 1400
Vickers, Inc. 5 380
Western Electric Company 1 120
Westinghouse Electric Corporation 22 1730

1500 119,470

I

i

I
I

!
I
I
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APPENDIX 2. EXPLANATORY NOTES TO MODIFICATION
OF PHASE I INTERVIEW GUIDE

These notes reflect discussions held in San Francisco on 8 June 1965, and regard
interview modification. The draft Interview Guide Modification, dated 23 June 1965, is
based on the results of these discussions.

Part 1 (Old Part 11)1

The note to "interviewer" has been clarified, and the modifier "significantly"
added to "less than 8 hours" (per W. Carlson).

Question 1 (old 12) - Dropped the exploratory question (a), (b), (c), and referred
interviewer to the Handbook which covers these items in detail. It is felt that such
specific leading questions are not appropriate or useful in all cases and might mislead
the interviewee. Also, the interviewer should have greater freedom to guide the
exploratory questioning in order to establish initial rapport.

Question 2 (old ib) - Dropped the term "section" (per W. Carlson).

Question 3 (old 14) - Combined "Research" categories (old A, B) into new "A,"
and "Development categories (old C, D, E) into new "B" to eliminate misinterpretation
and possible confusion. Operational definitions are not mutually exclusive, and the
proposed combination should be more meaningful. Note that Phase T Analysis combined
these categories.

Added new categories D, E, and F to cover DOD - Defense Contractor orienta-
tion. The "other" category has been eliminated in order to encourage a specific
response. Also, Phase I Analysis showed only 4 percent in the "other" category. If
the interviewer cannot classify, the entry will be . : '1'nk- _rd an explanation entered

Question 4 (old 9.1) - This question which, in Phase 1, was directed to the
interviewer has nov been more appropriately redirected to the interviewee and placed
into Part I.

Question 5 (old 15 and 16) - Combined these questions since they both are related
to task origination. Clarified task assignment by identifying source of assignment or
origination. Added categories E and F ab appropriate additional categories. Phase I
analysis indicates that these questions as originally phrased were not well understood;
i.e., low reliability.

Question 6 (old 17) - Clarified to elicit "elapsed time" rather than man-days
(per W. Carlson). 1

Question 7 (old 1S) - Recategorized responses into more meaningful time
segments. -- -

IThe number of the "old questions" are those of the Interiew Guide, May 14, 1965, to

be found in Vol. II of the Final Report, Phase I (Reference).

A2-1



!
C6-2442/030 Vol I1

Qucstion 8 (old 20) - Added categories D, E, and F to reflect industry orienta-
tion. Added "other" category to elicit possible unique outputs.

Question 9 (old 19, 21, 22) - Combined these series of questions into one
meaningful response sequence. Also, differentiate between oral and written outputs.

Question 10 ()ld 23) - Reoriented to industry. I
Question 11 (old 24) - No change (per W. Carlson).

Question 12 (old 25) - "Chunk," "Class" List moved to Reference Manual. I
Question 13 (old 26) - No change.

Old question 27 - Eliminated (per instruction of W. Carlson).

Question 14 (old ?) - Media are listed in Reference Manual. Question has been
structured based on response received during Phase I and subsequent analysis. Space
has been provided to indicate order of preference (up to three).

Question 15 (Ild 29, 30) - Old questions 29 and 30 combined into a more
meaningful series of responses.

Question 16 (old 31) - Made response categories same as Question 14, with
addition of L. and M.

Question 17 (old 32) - Re-organized question structure and substituted "other"
for "D. Nothing."

Question 18 (old 33) - Same as 17 above.

Question 19 (old 34) - This question will be directed at all interviewees, and not
just those who seem to want a large amount ot information. In this way a truer
picture of search aid use will be gained. The categories of title listings and abstracts
have been combined as in the Phase I analysis. "U. Not necessary for information
chunk" has been added to response series.

Question 20 (old 35) - Responses have been re-categorized into a more

meaningful series (See Phase I Analysis).

Question 21 (old 36) - See Question 20

(Note: Old 37 dropped from interview - per instructions.)

Question 22 (old 3,H) - Dropped D as a non-useful category (see Phase I Analysis).

Question 23 (old 39) - See Question 22.

Questions 24 and 25 (old 40 and 41) - Added a set of responses which reflect oral
transmission and previous experience.

Question 26 (old 42) - Made all responses active. Added items (F, 11, J, K, and
M) to reflect industrial population.

I-
A 2-2
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Question 27 (old .43) - Basically no change.

Question 28 (old 44) - Rephrased to clarify and added sorie example responses.

Question 29 (old 43) - Rcorgamiz A .ucstion structure and added I'D. Irrelevant
or inappropriate information" to ,espooses.

Question .9 (old 46) - Clarilied A and B as misunderstood in Phase I.

( uestion :i (old '17)- Broke "A. Directly in Task" into subsets A, J3, and C to
give responses more clarity and depth. Items can be regrouped if desired for a
comnarison with Phase I results.

luoc ion 32 (old 48) Same as Phase I.

Part Ii (old Part HI)

Questions 33 through 36 arc new items to gain data on company information and
data centers (per W. Carlson).

Question 37 (old 419) - Same as Phase I.

Question 38 - New question to query knowledge about STAR.

Question 39 (old 50, 51) - Combined old questions 50 and 51 into one composite,
meaningful response series. Items B, C, and D derived from Phase 1 Analysis and
narrative comments.

Question -10 old 52 57' - See Question 39.

(Qustion 41 - New question to find if special centers other than those on the iist
are uti lizcd.

Question 12 (ol( 54, 55) - Combined old questions 54 and 55. Added query as to
lan4uage of original.

P'art III (ol Part IV)
SaIc as Phase I. Old questions 1, 2 3 have been renumbered 43, 44, and 45

respectively.

Part IV (old Part I)

Que- Lions 46 and T'7 (old 2 and 3) - Same as Phase I.

Question 48 (old 4 and 5) - Asks for field and year for each degree obtained.

(Question 49 (old ,) - Same as Phase I.

' .ic.-Lukl .A - New question to establish relationship of the chance to be familiar
ith cuinpany procedures and information acquisition/need of an individual.

Qtie.stion .-J ('(ld G and 7) - Same as Phase I. , ,.AICfYPY

A 2-3
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Question 52 and 53 (old 9 and 10) - Have been expanded to cover industrial Vo 11

population.

Question 54 - The narrative description of the respondent's job as in Phase I. j
Question 55 (old 1) - To be used to establish comparable sets between Phase I

andII. i

Part V (old Part V)

Questions 56 and 57 (old 59, 60) - Eliminated STINFO, per instructions. 1
Questions 58, 59 and 60 (old 93) - Taken from old page 3a of Guide and placed

with other subjective comments. Structure of questions changed. 1

Ii
I
I
1
I
I

I
I
I
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APPENDIX 3. EXPLANATORY NOTES TO 26 JULY EDITION
OF PHASE II INTERVIEW GUIDE

These notes reflect the discussion regarding the draft Interview Guide
Modification held in Washington, D.C., 8 July 1965. The Interview Guide,
SID 65-1041-2, 26 July edition is based v the results of these discussions.

Question 3 - Expanded to cover more specific kinds of task outputs;
e.g., basic and applied research, several a. ects of development (advanced,
engineering, operational, customer relations, and system analysis).

Question 5 - Added the category "Instructions or questions from
customer ."

Question 8 - Added "technical data or information" category and
clarified "specification" category to include design.

Question 10 - Added "individual's own use" category.

Question 16, 24 - Expanded media to include all those utilized during
Phase I.

Question 26 - Reorganized into a more logical order and added category
"Requested data from manufacturer, vendor or supplier."

Question 30 - Clarified categories to be more meaningful and mutually
exclusive.

Question 34 - Added "Microfilm" category.

Question 35 - Clarified responses.

Question 40 - New list of specialized information centers provided by
DOD. Also changed responses to cover the single most often used center
only.

Questions 42, 43 - Added questions to elicit response about difficulties
in acquiring technical information due to proprietary or security restrictions.

A3-1
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APPENDIX 4. EXPLANATORY NOTES TO MODIFICATION OF
26 JULY EDITION OF PHASE II INTERVIEW GUIDE

On the basis of the analysis of the Pilot Test, the 26 July edition of
the Interview Guide, SID 65-1041-2, was reorganized, and numerous
clarifying and editorial changes were made. The relationship of the Phase I
questions to the Phase II questions is shown in Tables 6 and 7.

Principal changes in the 26 July edition - resulting in the 1 August
edition - are indicated below:

Question 3 - Made all elapsed time responses into days to give
equivalent categories.

Question 7 - Added NASA as a prime contractor.

Questions 12, 13, 21, 22 - Added "recall" to response categories.

Questions 2 1, 22, 24, 25 - Made response into a completion type
statement.

Question 23 - Clarified response categories.

Question 26, 27 - Made into independent questions.

Question 30 -Changed responses so that they are progressive and
indicate degree of essentiality.

Question 31 - Dropped aspect of being "Used Directly" in Task as
being superfluous.

Question 34 - Clarified Micro-form and listed examples.

Qaestion 41 - Clarified by adding "other than those listed."

Questions 42 and 43 - Modified to eliminate the "leading question"
characteristic and to provide respondent with the opportunity to indicate
other problem areas connected with restriction of information.

Question 50 - Reversed position of field and year obtained to clarify
question.

A4-1
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Table 6 Sequence of Reordered Questions

New Sequencc "1 Old Sequence

CHUNK INFORMATION

Time Required Class
Source Field
Media Media
B r eath Breath
Title Listings Title Listings
Depth Time
Physical Layout Depth
Cla ss Physical Layout
Field Source
Utilization Utilization

TASK INFORMATION

Origination Field
Time Kind
Output Class
Class Origination
Kind Time
Field Output

Table7 Relationship of Phase I Questions to Phase It Questions

Phase I Guide (Auerbach) Phase II Guide NAA,

May 14, 1965 SID 65-1041-2, 1 August 1965

Part I Part IV

1 58
2 48
3 49
41 Combined 50

52 (Years with Company) added
6 53
7 N/A Dropped
8 51
9 54

10 55 "
11 56
No number 57 (Narrative description of job)
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Table 7 Relationship of Phase I Questions

to Phase II Questions (Cont)

Phase I Guide (Auerbach) Phase II Guide NAA,
May 14, 1965 SID 65-1041-2, 1 August 1965

Part II Part I
12 1 Narrative
12 10

13 Dropped
14 9

"I Combined 2
16 2
17 3
18 4
19 N/A Dropped
20 5
"I Combined 6
22 6
23 7
94 8
93 61,62 & 63 (Part V)
24 11
25 28
26 29
27 Dropped
28 18
291 Combind 19
30 19
31 20
32 21
33 22
34 23
35 12
36 13
37 Dropped
38 24
39 25
40 26
41 27
42 14
43 15
44 16
45 17
46 30
47 31
48 32
95 Dropped

A4-3
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Table ? Relationship of Phase I Questions
to Phase II Questions (Cont)

Phase I Guide (Auerbach) Phase II Guide NAA,
May 14, 1965 SID 65-1041-2, 1 August 1965

Part III Part II

33-36 (Company TIC) Added
49 37

38 (Star) Added

50 Combined 39
51 39

5 Combined 40
53J 40

41 (Other Special TIC) Added
42-43 (Restrictions) Added

541 Combined 44
55 44

Part IV Part III

56 45
57 46
58 47

Part V Part V

59 59
60 60

A4-4
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APPENDIX 5. INTERVIEW GUIDEI
The interview guide is reproduced here in total except for the even numbered

pages which were for miscellaneous notes. Page A5-4 is identical to the pages that have
been eliminated.
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I
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Edited By
(Name) (Date)

Accession No. 07467-65

SID 65-1041-2

DOD USER-NEEDS STUDY - PHASE 11

Scientific and Technical Information
in the Defense Industry

Interview Guide

1 August 1965

Contract DSA7-16244If Office of Defense Research and Engineering
Advanced Research Projects Agency

NORTH AMERICAN AVIATION. INC.
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* Accession Number Date oi Interview
1965

Interview Began

Interviewer 's Number

A.M. P.M.

Interview Ended
Ii Minutes Interview Lasted

I PART I: ANALYSIS OF TASK INFORMATION

(Note to Interviewer: The following questions concern some recent task that

included technical considerations. If the respondent has done nothing
recently or if the task lasted significantly less than eight hours, or it
there were no technical considerations in the task, then work back in
time until the respondent identifies a concluded task that satisfies the
task criteria. )

1. Can you describe the most recent technical task you have COMPLETED ?
(Criteria: 8 or more Task hours, technical data involved, and a
definable output. )

2. What prompted the task?

I Instruction or questions directed from the customer
Z Dir-ction by higher management

* 3 Direction by immediate stipervisor
4 Initiative of respondent
5 Decision by respondent and colleagues
6 Application of standard procedures
7 3ome combination of the above (Specify)

I

8 None of the above (Explain)

A5-5
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3. What was the TOTAL ELAPSED TIME that you were active on this
task, from the time you started it until the time you finished it, includ-

ing periods during which you may have been diverted to other activities ?

I Less than I day
2 1 day I
3 1 days
4 3 days
5 4-7 days
6 8-14 days
7 15-21 days

8 22-28 days
9 More than 28 days (Specify)

4. During the total elapsed time that you were active on this task, about
what percentage of your work time did you devote directly to the task?

1 Under 25%D 2 25-49%
3 50-74%
4 75-99%
5 Full time

5. What was the major output of the task?

1 Teclmical data or information
2 A finding
3 A recommendation

-] 4 A decision
5 A plan
6 A design (includes specifications)
7 Hardware

8 Other (Specify)

6. How was the major output of the task presented or transmitted?

I Formal document
2 Formal briefing or demonstration

Informal document or memorandum j
4 Informal briefing or discussion
5 Some combination of the above (Specify) y _

6 Other (Specify) _

A 5-6 
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7. To whom was the major output of the task directed?

1 Individual's own use
2 Individual(s) within the respondent's company
3 Members of the respondent's profession

D 4 A major segment of an industry
5 A particular contractor or contractors
6 Department of Defense

7 NASA
8 Some combination of the above (Specify)

9 Other (Specify)

8. What was the CLASS (as defined on page 3 of the Interview Reference
Manual) of the major output of the task?

U ' 14 Other (Specify)

9. What was the KIND (as defined on page 4 of the Interview Reference
Manual) of the major output of the task?

13 Other (Specify)

10. What was the FIELD (as defined on page 5 of the Interview Reference
Manual) of the major output of the task?

35 Other (Specify-

A5-7 SID 65-1041-2
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(Note to Interviewer: In the following sequence of questions, enumerate

and discuss all information chunks that relate to the previously -,

mentioned task. Record them narratively. Explain to the

respondent that you will then ask a series of questions about how

he obtained information, and what information he used on each -

of these chunks.)

11. Now I am going to focus my questions on all the chunks of information
you used to accomplish this task. What are these chunks? Would you
describe each of them to me? (Obtain at least two information chunks)

(a) Which, if any, of these information chunks did you get with

this task assignment?

(b) Did any information chunks come to you informally-that is, J
information you may have received orally from a colleague, a

phone call, etc. ?

(c) Was there any information you obtained during the task that

you never used by the end of the task?

(d) Was there any information you wanted at the beginning or during

the task that was not obtained by the end of the task?

(e) Can you recall any other information chunks that helped you in

this task? I
(f) WOULD YOU RANK THEM IN THEIR ORDER OF IMPORTANCE

(if appropriate)? 

I

II
II

IVI
III.

V I
AI
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12. How much time ELAPSED from the time you requested this chunk of

information-or from the time you started to search for it-until

you got it?

III IV V 1 From recall

2 Less than 1 day

4 8-30 days
5 More than 30 days
6 Not applicable (Explain)

IV
II

IV

13. From the time you requested this chunk or started to search for it,
was there a maximum ELAPSED time you could have allowed to get it?

if I V I From recall
2 Less than 1 day
3 1- 7 days
4 8-30 days
5 More than 30 days

6 Not applicable (Explain)

II

IV

V

A5-9
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14. How did you FIRST go about getting this information chunk?

II IV V

01 Received with task assignment
02 Asked my supervisor
03 Assigned subordinate to get it I
04 Recalled it

05 Asked a colleague
06 Asked an internal company consultant
07 Requested library search
08 Requested search of departmental files

09 Searched own collection
10 Searched company information/data center
11 Searched outside library
12 Searched DOD information/data center
13 Requested search of DOD information/

data center
14 Searched manufacturer, vendor, or

supplier sources
15 Requested data from manufacturer,

vendor, or supplier
16 Other (Specify)

I

IV

l
A 5-10
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15. What is the main reason that you used this source FIRST?

I I III IV V 1 Received with task assignment

m mnlm source known] Li 3 Most authoritative
4 Available, handy, or easy to use
5 Recalled, or was tole;, that spec-fic

chunk was available from the source
6 Found helpful previously
7 Other (Specify)

IV

III ,,______________________

IV

16. What question(s) did you want answered by this FIRST source?

(Interviewer: Example responses to this question could be: (1) What
is a good source for data on ? What is the the temperature
range of a--? (3) Do you have the book on _ ? (4) What
is the location of ? )

I

II

In

IV

V

A5-11
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17. What did you get from this FIRST source?

II II IV V I All the information needed ID D L D l2 Part of theiormationF-1 F1 F-13 Reference to another source

4 Irrelevant or inappropriate information

\(END OF CARD 1)/ NothingI

18. Would you describe the media (as defined on page 6 of the Interview

Reference Manual) by which you received this information chunk?

/BEGIN CARD 2 (COL. 6)\ Note, If more than one medium was used,
indicate the three most important, in
order of importance (i. e., 1, 2, 3).

III IV

(2) I ~ lW,'-, WW II LEW 1 I

28 Other (Specify)

II

III

IV

IV

VI

A5-12
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I 19. What media do you use regularly to obtain this information chunk?

1 1 I i 1 Same as those indicated in question 18

I HH7 2 Same as those indicated in question 18
and other media (Specify):

i IV

3 None indicated in question 18, but use
these others (Specify):

I II

iIn IV

V

20. At the time you obtained this information chunk, would you rather have
had it presented bj any other medium (as defined on page 6 of the
Interview Reference Manual)? If more than one medium is indicated,
record the three most important, in order of importance (i. e., 1, 2, 3).

IIII IV V

(2)

*(END C____ _ 28 Other (Specify)
\(END CARD 2)/ _____________

I T .... ....

I ~ ~~~~~III ___________

IV

V

29 No

30 No preference

A5-13
SID 65- 1041-2



NORTH AMERICAN AVIATION, INC. * SPACE and INFORMATION SYSTEMS DIVISION

C6-2442/030

Vol II

21. When you received this chunk of information, did you GET:

0BE GIN CARD 3 (COL 6) I One report or document?
2 A sampling of the reports and documents

I I III IV V available ?
3 All reports and documents that could be

El 10 Li Li Li found pertinent to the question?
4 All from recall
5 Other (Specify)

IVI
III _______________________________

V

22. For each information chunk, did you. WANT:

I H III IV V 1 One report or document?111 1 I2 A sampling of the reports anddocuments

3 All the reports and documents that could

be found pertinent to the question?
4 All from recall

5 Other (Specify)

IV

V
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23. Would you comment on the usefulness of title listings or abstracts with
regard to this chunk?

I II III IV V 1 Used them for this chunkI-m mF1F- 1F1 -2 Would have found them useful
El El 1F]3 Would not have been useful (Explain)

I. I _ _ _ _ _ _

1I

IV

24. For this information chunk did you GET:

I II 11 IV V I A once over lightly?
1 F-- l 1-- J 2 A detailed analysis?

Li E].J l E.3 A specific answer?

25. At the timne you recognized the need for this information chunk, did
you WANT:

I II 11 IV V I A once over lightly?
-J - EIJ F-l l] 2 A detailed analysis?

E L R El3 A specific answer?

26. What was the physical layout (as defined on page 7 of the Interview
Reference Manual) of this chunk of information when you RECEIVED it?

1 15 Other (Specify)

III IV V__

I IIV

IV

I SID 65-1041-2
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27. In what physical layout (as defined on page 7 of the Interview Reference j
Manual) would you have WANTED it?

15 Other (Specify)

WELI WII IV V___i

IV
IV

28. What was the CLASS (as defined on page 3 of the Interview Reference I
Manual) of this chunk?

14 Other (Specify)

VI
[_l__l-__________,______ I

IV

29. What was the FIELD (as defined on page 5 of the Interview Reference

Manual) of this chunk? I

35 Other (Specify)

I It_ _ _ _ IV V II

I
IV ..

A5-16
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30. How essential was this information chunk to the task?

I II 1I IV V I Absolutely essential to successful task
-- -- - -- completion.

2 Not essential, but extremely helpful to

successful task completion.

3 Not essential, but somewhat helpful to
successful task completion.

4 Neither essential nor helpful to
successful task completion.

END OFCARD3 /

31. To what extent was this information chunk used in the task?

/ BEGIN CARD 4 (COL. 6) \

I1 III IV V I Throughout the entire duration of the task
2 In major portions of the task
3 In only small parts of the task
4 As background information
5 As a lead to otil r information

6 Not at all
7 Other (Specify)

HI-
IV_

V_

NOTE TO INTERVIEWER: RETURN TO QUESTION 12, PAGE9. AND
REPEAT THE SAME QUESTIONS FOR EACH YNFORMATION CHUNK.

32. After you finished the total TASK, did you learn of any relevant

information that was available but unknown to you while you were
doing the task?

1I Yes (Explain)

2 No

A5-17
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PART II: UTILIZATION OF INFORMATION CENTERS i

33. Does your company have a technical information center or similar
library facility?

1 Yes rSe
2 2 No (Interviewer: Skip to Question 37)
3 Not sure (Interviewer: Skip to Question 37)

34. What services, facilities, and documents does your company informa-
tion center have?

01 Bibliography service

02 Abstract service
LLILLJ L LJW I 03 Acquisition lists

04 Awareness/special interest

F-W-I 1r T--7I-- service/SDI
l LL.L.__I l I l i 05 Information retrieval (search)

service

06 Films and projection service

07 Library telephone checkout I'

service

08 Micro-form and associated
reader-printer services (e. g. 'I
microfilm, microfiche,
aperture cards, etc.)

09 Other (Specify)

10 Not familiar with company
information center 1

35. How often do you use your company information center?

I Regularly-frequently (twice or more a month) I
Li 2 Regularly-infrequently (once a month)

3 Only on an as-needed basis
4 Never

!
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36. How would you categorize or describe your company information center
as to its satisfaction of your information/data needs?

1 Almost always find needed information
2 Seldom get what is needed
3 Center is too far from my work location
4 Takes too long to get available information
5 Never use the information center
6 Other (Specify)

37. How often do you see or read TAB (Technical Abstract Bulletin)?

m Every issue or almost every issue
2 Once every 2 or 3 months
3 About once every 6 months
4 Never
5 Do not know of TAB

38. How often do you see or read STAR (Scientific & Technical Aerospace

Reports)?

1 Every issue or almost every issue
2 Once every 2 or 3 months
3 About once every 6 months
4 Never
5 Do not know of STAR

39. Do you use DDC (Defense Documentation Center) (ASTIA)?

1 Yes, including own library going to DDC (For what
kinds of information?)

2 Know of DDC. but do not use it
3 Do not know of DDC
4 Not relevant
5 Use other sources instead
6 Other (Specify)

A5-19
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40. (Note to Interviewer: Show res, ondent list on pages 8, 9, and 10 of

Reference Manual. ) Of the DOD specialized information and data
centers shown on this list, which one do you use most often? 3
W- Enter number of the center, from list

F] Or:3
29 Do not know of such centers
30 Not relevant
31 Use other sources instead
32 Other (Specify)

41. Do you use any specialized information and/or data centers other than I
those listed?

D Yes (which onesi?),s

2 No I

42. Have you encountered any special restrictions which made it difficult I
to obtain information needed in your work?

D 1 Yes (Go to Question 43) 
I

2 No (Skip to Question 45) j

I
I

[
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43. What was the nature of the restriction(s)?

U 1 Proprietary (Explain)

2 Industrial (Governmental) Security (Explain)

3 Both 1 & 2 (Explain - examples of each)

4 Other (Explain)

44. Do you use English translations or English abstracts of foreign
literature?

ElI 1 Yes (Name usual source and language)

2 No

A5-21
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PART III: GENERAL INFORMATION PATTERNS

45. With respect to all the tasks you have worked on over the last year,
did you have any difficulty obtaining or locating technical information
needed to perform or complete these tasks?

1 Yes (Go to questions 46 and 47)
LII 2 No (Go to Part IV) [I

46. Would you explain the difficulty?

I

47. Can you offer a possible solution to the problem? .

t

,I
I
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PART IV: RESPONDENT PROFILE

48. In what year were you born?

49. How many technical personnel do you supervise?

50. What college degrees do you hold? In what field? When did you get
each?

Year Obtained Field

Highest Year 1 Associate's
Degree Obtained Field BZ Bachelor's

.... .. . 3 M aster's__ __

4 Professional (Ed. D.,
L.L.B., Engr)

5 Doctor's
6 None

51. About how long have you been doing your present kind of work?

SII Months

52. About how long have you been associated with this company?

LED Months

53. What is your present job title?

54. In what TYPE of activity are you primarily engaged?

1 Administrative management
2 Technical management
3 Both administrative and technical management
4 Scientific a.-. eiigineering (Nonmanagement)
5 Technical evaluation
6 Other (Specify)

A5-23
SID 65-1041-2



NORTH AMERICAN AVIATION, INC. l'ACH and INIORMATION SYSTEMS DIVISION

C6-2442/030 Vol II

55. What KIND (as defined on page 4 of the Interview Reference Manual) of
work do you do? (Most descriptive)

W 13 Other (Specify)

56. What is the FIELD (as defined on page 5 of the Interview Reference
Manual) of your work?W [ [ 35 Other (Specify)

57. Narrative description of respondent's job:

58. What is your equivalent GS rating (as defined on page I I of the Interview I
Reference Manual)? (This information is necessary to correlate with
?hase I results.)

END OF INTERVIEW
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The following section should be filled out immediately
ter the conclusion of the interview, but not in the presence

of the interviewee.

59. F )w would you characterize the respondent's need for external
cientific and technical information and data?

I Large needEI 2 Moderate need
3 Insignificant need

60. Any other opinions of respondent's technical information and data
patterns ?

I
!

I

61. At the beginning of the task described in response to Question 1, was
the choice of method or procedure for using the needed information:

I mI Obvious or prescribed?
2 Entirely or largely independent cf professional

judgment?
3 Entirely or largely dependent upon professional

judgment?
4 Difficult, because methodb and procedures were

lacking ?

62. When the respondent started the task described in response to
Question 1, was a suitable method or procedure of obtaining needed
information:

I f l I Quite clear or obvious?
2 Fairly clear or obvious?i3 Neither clear nor obvious?

A5-25
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63. Would you consider the output of the task-

I Communication of existing iniformation? I
2 Rearrangemient of existing information, with

little evaluation or analysis?
3 Extensive evaluation and analysis of existing I

data?
4 Creation of new information, systems, or hardware?

END OF CARD4 /

I
I

I

I
1
!
I
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APPENDIX 6. REFERENCE MANUAL AND CODE TABLES

p - I. DEGREE FIELD CLASSIFICATION*

00 No Degree

01 Arts - Humanities (See 40-49)

02 Biology

03 Chemistry

04 Mathenatics and Statistics

05 Physics

06 Psychology

07 General Engineering (e. g. Engineering Science, Engineering Management,
Senior Engineering, and Engineering Mechanics)

08 Aerospace Engineering (Including Aeronautics and Astronautics)

09 Chemical Engineering

10 Civil Engineering (Also Naval Architecture)

11 Electrical Engineering (Also Electronics, and Communications)

12 Industrial Engineering

13 Mechanical Engineering (Also Applied Mechanics, Marine Engineers, and
Engineering Mechanics)

14 Metallurgical Engineering (Also Metallurgy, Mining Engineering)

15 Military Science

16 Sciences - Other and Misc. (e.g. General Science, Applied Science)
(See 30-39)

17 Bu3iness and Business Administration

18 Engineering Science

Engineering - Other

20 Aeronautical Engineering (Astrodynamics)

21 Maintenance Engineering

22 Petroleum Engineering

23 Ceramic Engineering

2-1 Systems Engineering

25 Autom, tive Engineer

26 Architectural Engipeer

27 Agricultural Engineer

*This code table is used for question 50C.
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Sciences - Other

30 Aeronautics

31 Physiology

32 Meteorology and Astronomy

33 Geology and Minerology

34 Agriculture and Agronomy

35 Pharmacy

36 Geophysics

37 Dentistry

38 Zoology

39 Medical Sciences

Psychiatrists

Public Health

All Md's

Arts - Humanities 01 - Arts

40 Economics Journalism -

41 Education Languages -

42 Political Science and I. R. English - I
43 Law Philosophy -

44 History J
45 Geography

46 Sociology [
Persons with two equivalent level degrees obtained in the same year will be classified
by the degree field most compatible with his job description.

Persons with two equivalent level degrees obtained in different years will be classified
by the earliest degree and year unless it is not compatible with his job description. I
II. CLASSES OF INFORMATION CONTENT*

01 Concepts

02 Cost and funding; administrative action

03 Designs or design techniques

04 Experimental processes and procedures

05 Math aids and formulae; computer programs

06 Performance and characteristics I

*This code table is used for questions 8 and 28.
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07 Production processes and procedures

08 Raw data

'09 Specifications

10 Technical status

11 Test processes and procedures

12 Utilization

13 Evaluation

14 Other (specity)

I. KINDS OF FUNCTIONAL EFFORT*

01 Research - applied

02 Research - basic

03 Development - advanced

04 Development - engineering

05 Development - operational system

06 R&D support

07 Test or evaluation

08 Production processes

09 Production 3nd-items

10 Reliability or quality control

- 11 System analysis

12 Customer relations

13 Other (specify)

IV. SUBJECT FIELD**

01 Aircraft and flight equipment

02 Astronomy, geophysics, and geography

j 03 Chemical warfare equipment and materials

04 Chemistry

*This code table is used for questions 9 and 55
**With one exception these codes are based upon the definitions used by the Defense

Documentation Center and published in DDC Distribution Guide (Alexander, Virginia:
Defense Documentation Center, Defense Supply Agency) Reprint January 1965. The
above codes include the addition of code 34 which was segregated from code 30, but
the area of (34) computer programming, operations were re-combined with (30)
Research and Research Equipment for the analysis. This code table is used for
questions 10 and 29
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05 Communications

06 Detection

07 Electrical equipment

08 Electronics, electronic equipment

09 Fluid mechanics

10 Fuels and combustion

11 Ground transportation equipment

12 Guided missiles

13 Installations and constructions

14 Materials (nonmetallic)

15 Mathematics

16 Medical sciences

17 Metallurgy

18 Military sciences and operations

19 Navigation

20 Nuclear physics and nuclear chemistry

21 Nuclear propulsion

22 Ordnance

23 Personnel and training

24 Photography and other reproduction processes

25 Physics

26 Production and management

27 Propulsion systems

28 Psychology and human engineering

29 Quartermaster equipment and supplies

30 Research and research equipment

31 Ships and marine equipment

32 Miscellaneous arts and sciences

33 Transportation

34 Computer programming, operations

35 Other (specify)

V. MEDIA*

01 Brochures

02 Catalogs

*This code table is used for questions 18 and 20.
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03 Standards and codes

04 Drawings and schematics

J 05 Parts lists

06 System specification document (QMR, TDP, etc.)

07 Oral contacts with manufacturer

08 Oral contacts - all other

09 Meetings and symposia

10 Directives

11 Correspondence, memos, and TWX

12 Handbooks

13 Manuals

14 Newsletters and other mass madia

15 Live demonstrations

* 16 Preprints and reprints

17 Proposals

I 18 Reports

19 Textbooks

20 Photographs, maps, and films

21 Journals

22 Previous knowledge

23 Computer printout

24 Personal notes, personal logs, and personal files

I 25 Physical measurement or experiment

26 Microfilm or microfiche

27 Slides or motion pictures

28 Other (specify)

I VI. PHYSICAL LAYOUT (OF INFORMATION)*

01 Narrative text

02 Tables or lists

03 Graphics (diagrams, drawings, schematics, flow chart, graphs, maps)

04 Photographs 4

05 Microfilm-microfiche

06 Slides or motion pictures

I *This code table is used for questions 26 and 27.
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07 Graphics and text 

V

08 Photographs and text

09 Graphics and lists I
10 Formal briefing or lecture

11 Group discussion

12 Informal briefing, with chalk or pencil drawings 1
13 Telephone conversation

14 Recall 1
15 Other (specify)

VII. DEPARTMENT OF DEFENSE INFORMATION ANALYSIS CENTERS* 1
Chemistry and Chemical Sciencies

01 CHEMICAL PROPULSION
INFORMATION AGENCY

The Applied Physics Laboratory
The Johns Hopkins University

Physics and Physical Sciences I
02 DASA DATA CENTER

TEMPO, General Electric Co.

03 INFRARED INFORMATION AND ANALYSIS CENTER I
University of Michigan

Earth and Related Sciencesi

04 NATIONAL OCEANOGRAPHIC
DATA CENTER I

Washington, D. C.

05 VELA SEISMIC INFORMATION ANALYSIS
CENTER (VESIAC) I
University of Michigan

Biological Sciences i
06 HIBERNATION INFORMATION EXCHANGE

Office of Naval Research 3
07 MILITARY ENTOMOLOGY INFORMATION SERVICE

Walter Reed Army Medical Center I

I
*This code table is used for question 40.
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Human Engineering

08 HUMAN ENGINEERING INFORMATION AND
ANALYSIS SERVICE
Tufts University

Materials and Related Sciences

09 BINARY INFORMATION SERVICE
I. T. T. Research Institute

10 CERAMICS AND GRAPHITE
INFORMATION CENTER
Air Force Materials Laboratory

11 DEFENSE METALS INFORMATION CENTER
Battelle Memorial Institue

12 ELECTRONIC PROPERTIES INFORMATION CENTER
Hughes Aircraft Company

13 MECHANICAL PROPERTIES DATA CENTER
Belfour Engineering Company

14 PLASTICS TECHNICAL EVALUATION CENTER (PLASTEC)
Picatinny Arsenal

15 RADIATION EFFECTS INFORMATION CENTER
Battelle Memorial Institute

16 THERMOPHYSICAL PROPERTIES RESEARCH CENTER
Purdue University

Engineering Sciences

17 SHOCK AND VIBRATION INFORMATION CENTER
U. S. Naval Research Laboratory

18 NONDESTRUCTIVE TESTING INFORMATION ANALYSIS CENTER
Army Materials Research Agency

Mission-Oriented

19 BALLISTIC MISSILE RADIATION CENTER (BAMIRAC)
University of Michigan

20 BATTELLE-DEFENDER INFORMATION ANALYSIS CENTER (BDIAC)
Battelle Memorial Institute

21 COUNTERINSURGENCY INFORMATION ANALYSIS CENTER (CINFAC)
American University
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22 REMOTE AREA CONFLICT INFORMATION CENTER (RACIC) m
Battelle Memorial Institute

23 DEFENSE LOGISTICS STUDIES INFORMATION EXCHANGE

24 INTERSERVICES DATA EXCHANGE PROGRAM (IDEP)

25 INDEX OF SPECIFICATIONS AND STANDARDS (DODISS)

26 SECRETARIAT FOR ELECTRONIC TEST EQUIPMENT (SETE) 3
27 ADVISORY GROUP FOR ELECTRON DEVICES (AGED)

28 PARTS RELIABILITY INFORMATION CENTER (PRINCE)

VIII. GS RATING EQUIVALENCY*

01 GS-6 (under 6,000) 1
02 GS-9 (6,000 - 8,000)

03 GS-11 (8,000 - 10,250) 3
04 GS-12 (10,250 - 12,000)

05 GS-13 (12,000- 14,000) 1
06 GS-14 (14,000 - 16,500)

07 GS-15 (16,500 - 19,000) 3
08 GS-16 (19,000 - 21,000)

09 GS-17 (21,000 - 24,000)

10 GS-18 (24,000 - 27,000)

11 Sp A (27,000 - 30,000)

12 Sp B (30,000 - 35,000)

13 Sp C (over 35,000)

IX. PRESENT JOB CLASSIFICATION** m

United States Civil Service Commission Handbook X-18 entitled "Qualification
Standards for Classification Act Positions" was used to classify the job positions. I
codes and job positions utilized were:

MOS Description

0015 Operations Research

0101 Social Science

0110 Economist I
0131 International Relations

*This code table is used for question 58.
**This code table is used to classify question 53 and is identified in the computer

records as MOS (Military Occupation Specification). g
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MOS 
Description

0132 Intelligence

0170 History

0180 Psychology

I 0201 Personnel Administration

0222 Occupational Analysis

0330 Digital Computer Systems Administration

0331 Digital Computer Programming

0332 Digital Computer Systems Operation

0333 Peripheral Computer Equipment Operation

0334 Digital Computer Systems Analysis

0340 Program Management

0341 Administration Assistant and Officer

0393 Communications Specialist

0401 Biology

0403 Microbiology

0413 Physiology

0525 Accounting Technician

0602 Medical Officer

0615 Public Health Nurse

0660 Pharmacist

0680 Dental Officer

0801 General Engineering

0802 Engineering Technician

0803 Safety Engineering

0805 Maintenance

0806 Materials Engineering

0809 Construction Inspection

0810 Civil Engineering

0811 Construction Engineering

0812 Structural Engineering

0818 Engineering Drafting

0830 Mechanical Engineering

0840 Nuclear Engineering

0850 Electrical Engineering

0855 Elc.-tronic Engineering
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MOB Description

0856 Electronic Technician

0861 Aerospace Engineering

0870 Marine Engineering

0871 Naval Architecture

0881 Petroleum Production and Natural Gas Engineering

0892 Ceramic Engineering

0893 Chemical Engineering

0896 Industrial Engineering

0897 Valuation Engineering

1001 General Arts and Information

1083 Technical Writing and Editing

1101 General Business and Industry

1102 Contract and Procurement

1103 Industrial Property Administration

1140 Trade Specialist

1150 Industrial Specialist

1152 Production Control

1220 Patent Administration

1222 Patent Attorney

1310 Physics

1311 Physical Science Technician

1313 Geophysics

1320 Chemistry

1321 Metallurgy

1330 Astronomy and Space Science

1340 Meteorology

1350 Geology

1360 Oceanography

1410 Librarian

1520 Mathematics

1529 Mathematical Statistician

1530 Statistician

1701 General Education and Training

1710 Educational and Vocational Training

1712 Instruction
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MOS Description

1720 Educational Research and Program

1901 General Commodities Quality Control and Inspection

1903 Quality Control and Inspection Management

1915 Chemical Quality Control and Inspection

1920 Materials Quality Control and Inspection

1936 Electronic Equipment Quality Control and Inspection

1942 Aircraft Quality Control and Inspection

1950 Missile Quality Control and Inspection

1955 Space System Quality Control

1961 Calibration and Measurement Quality Control and Inspection

2090 Publications Supply

2101 General Transportation

2150 Transportation Operations

II
I
I
I
I
I
1
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APPENDIX 7. DOD LETTER

OFFICE Of THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING
WASHINGTON. . C. 20301

"4 June 1965

Letter From DOD to Participating Companies - Selection of Interviewees

I

Dear

The Department of Defense has completed its plans for conducting a survey
of thu "in[44rmation-gathering techniques used by technical personnel in the
Defense industry. You have been designated as your organization's point
of contact for this study in the enclosed letter, and I am writing to ask
thit you take certain steps that are necessary to get the survey under way.

A procedure has been adopted to insure that l organizations in the Defense
community are treated uniformly and that the results will be directly comparable
to the first phase of the survey conducted withi, the Department of Defense.
The procedure is the following:

1. Assemble a list (or deck of cards or tape or other machine-readable
format) of the persons in your organization having the follow ing specific
characteristics:

a. They are considered as professional personnel in some scientific
or technical Yield, whether or not they have college degrees, or they
have managerial responsibilities for technical activities. /Henceforth.
the word "technical" will embrace the full range of scientific, technical,
and engineering work).

b. They are engaged in technical activities (or management thereof)
which can be considered to b, part of research, development. propos&l
preparation, customer relations, systems cvaluation, design, manufacture.
production control, testing and instrumentation, quality assurance, muzthods
improvement, ma. -nance. and specialized units engaged in preparing,
handling, or disseminating technical data and technical documents.
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c. At the option of your organization, they shall be drawn only from
the personnel actually engaged in Defense work or they may be drawn
from the entire technical staff of your organization.

2. Arrange the listing in some orderly system, such as employee

number, alphabetic by name of employee, or social security number.

3. Obtain a random sample of your list by selecting every 70th name
in Lhe list. The first name should be selected by placing slips numbered one

thrcugh seventy in a box and withdrawing one t ip; the number on the slip
will be the location in the list of the first name. and other names will be
chosun at intervals of seventy . If your total list contains less than seventy

names, please place slips in the box representing the number of people
you have and select one as your organization's sample.

4. Tabulate the names, addresses, and telephone numbers of the
persons selected in the sample. The names should be grouped according
to their physical location and organizational element; for each such group,
please indicate the name of a management or personnel official who should
be kept informed, in advance, of plans for contacts with the selected sample
to arrange interview dates.

5. Notify the in *duals selected and their superiors that they will be
contacted by our contractor to arrange a muttually satisfactory time for an
interview that will last about tw:., hours and will be held sometime during
the last half of 1965.

6. Transmit the tabulation of names in Item 4 above to the ccntractor
office listed on the attached sheet. It is essential that this tabulation be

in the hands of our contractor atthe earliest possible date, if possible
before July 1, 1965.

I am looking forward to your assistance in this most important project.
Your name has been added to the distribution list for a copy of the final
report on the first phasn of the study, and this report should provide you
with additional insight about the data we are trying to obtain in the broadei
context oI the entire Defense community.

Sincerely yours,

Walter M. Carlson

Director of Technical Information
Enclosures 2
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T C6-2"2/030
Vol H

I APPENDIX 8. SYNOPSIS OF INTERVIEW TOPICS

I
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I
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INTRODUCTION

The Department of Defense is sponsoring a study to determine how
scientists and engineers in the nation's defense industry acquire and use
scientific and technical information. The DOD is conducting a series of
such "user-needs" studies to enable it to better serve the Government and
the scientific and technical community. The study in which you will partic-
ipate (Phase II) complements a recently completed study (Phase I) to determ-
ine how DOD scientists and engineers acquire and use scientific and technical
information.

The objective of the study is to characterize the nature of the user of
scientific and technical information, the scientific and technical activities
in which he is engaged, the sources and availability of the information
required, the time allowable for obtaining the required information, and
the areas of difficulty in acquiring the information.

As a participant in this study, you will be interviewed to determine
your scientific and technical information requirements and utilization patterns.
Information that is classified or of a proprietary nature will not be requested
by our interviewer, and under no circumstances should such information be
discussed or divulged by you.

To acquaint you with the subject matter of this survey, a synopsis of
the topics that wil] be discussed during the interview is enclosed. We ask
that you review this material prior to the scheduled interview.

Although the interview is structured as to the response desired, it has
no rigid format. The enclosed set of questions is the essence of the questions
you will be asked directly or indirectly during the interview. Without the
definition of terms and frame of reference provided by the interviewer, many
of these questions may not be clear or meaningful to you. This should not
be of concern, however, as the enclosed synopsis is only the skeleton of the
discussion that will be guided by our interviewer. Therefore, you need not
prepare any formal set of answers to these questions.

A8-3
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DOD USER-NEEDS STUDY - PHASE II

SYNOPSIS OF INTERVIEW TOPICS

1. Describe, in general, the most recent technical ]
task completed by you.

2. Describe the major output of the task (e.g., recom-
mendations, plan, design, hardware, etc.).

3. In what form and to whom was the major output of
the task presented or transmitted (e. g., briefings
to, report to)?

4. What was the field of this major output (e. g.,
computer programs, guidance systems, mathemat-
ics, propulsion systems, etc.)?

5. What was the kind of this major output (e. g., applied
research, production process, test or evaluation,
etc.)? I

6. What was the class of this major output (e.g.,
concepts, design techniques, experimental process,
specifications, etc. )?

7. What was the total elapsed time that you were active
in this task? What percentage of your work time did
you devote directly to the task?

8. Discuss the information you need to accomplish this
task: What information did you get with the task
ass.gnment? Did any information come to you inform-

ally (that is, information received orally from a
colleague, a phone call, etc. )? Was there any inform-
ation desired at the beginning or during the task but
never obtained?

A8-4
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I
I

9. Describe the media by which you received
information (e.g., reports, journals, technical
documents, discussions, etc.).

10. What media do you use regularly to obtain inform-
ation needed in your work?

1 11. How did you first seek the required information?

12 Did you use a particular source, or sources, first,I and what information did you get from the source(s)?

13. How much time elapsed from the time you soughtIthe information until you actually got it?

14. When you received information for your task, did
you get one good report containing all the information,
a sampling of the information available, all material
that could be found pertinent to the question, or

I something else?

15. Discuss the depth of the particular information
received by you. Did you get a "once over lightly"

of the subject a detailed analysis, or a specific
answer?

I 16. Was the particular information: absolutely essential
to successful completion of the task; necessary butInct essential; helpful but not really necessary; or
unnecessary?

A8-5
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17. Was the information used: directly throughout the
entire task; directly in major portions of the task;
directly in only small portions of the task; as back-
ground information; as a lead to other information
or not at all?

18. After you finished the task, did you learn of any
relevant information that would have been available
while you were doing the task?

19. With respect to all the tasks you have worked on
over the last year, did you have any difficulty obtain-
ing or locating technical information needed to perform
or complete these tasks ?

20. Would you explain the difficulty (if any)?

21. Can you offer a possible solution to the problem
(if any) ?

22. Describe your utilization of Technical Information
Centers and/or libraries connected with your work.

A8-6
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APPENDIX 9. INTERVIEW PROCEDURES

i. PRIOR TO TRIP

A. Obtain Interview Packet Containing:

1. Monthly calendar(s) of scheduled interviews

2. Interview schedule lists, by company (Temporary Form ADM 390), and
Itinerary

3. Previous correspondence for each interviewee of the trip

4. List of alternates with appropriate information

5. Interview guides for each interviewee plus spares

6. Interview Guide Handbook plus Reference Manual

7. Envelopes for mailing completed interview guides to Downey

8. One copy each of TAB and STAR

B. Make Arrarigements for Travel and Obtain Travel Packet Containing:

1. Travel ticket

2. Travel advance

3. Travel forms and instructions

4. .nvelopes for mailing Travel Exp(ense Report to Downey.

5. Visit Notification (Security (3earnce)

C. Note on Status Board your address and phone during the trip. and
expected return date.

D. Check file of companies to be visited on the trip to acquire background
information. If you have any questions, consult with the field liaison
officer.

E. Verify arrangements with company coordinator.

A9-3
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A. If required, phone the coordinator of the interview-company and/or phone each
of the interviewees to confirm the time and place of each interview. Request
coordinator to select alternates in case primary interviewee(s) is (are) not available.
Make every effort to avoid cancellations since they will reduce the total number ,
interviewees and adversely affect the sample.

B. Every Friday, call the Downey office collect at area code 213, phone 923-8111,
extensions 4505 or 4350, preferably after the last interview of the day, but no later 1
than 4:30 P.M., Pacific Time. Be prepared to state the total number of interviews
made during the week and the average elapsed time for those interviews.

Exceptions:

1. You will be traveling back to Downey on Friday and will be at the Downey
office on Monday.

2. You did not work a standard 40-hour week and, therefore, called into
Downey on Friday between 8:30 and 11:45 A.M., Pacific Time, to state
what hours should be charged on your timecard. At the same time, you
should be prepared to state an estimated total number of interviews for
the week and an estimated average elapsed time per interview.

C. Whenever any serious problem requires immediate attention, call the above
Downey number collect.

D. If time permits at the end of each interview, complete and edit that interview
guide. Otherwise, do so at the first opportunity, but certainly before the end of
the day. Editing includes underlining key words in narrative answers. In addition,
you will note any problems or difficulties with the interview or questions of the inter-
view (see J13 above).

E. Complete required "Interview Information" entries on Temporary Form
ADM :390; i.e., date and elapsed time of interview. Also indicate reason for sub-
stitution by appropriate code or give full explanation for cancellations.

F. At the end of each three-day period, mail to l)ownev all completed, edited
interview guids and your notes on problems and difficulties with interviews or
questions of the interview. llandcarry completed intervieh guides to Downev
wherever possible, so long as their arrival at Downey is not delayed more than five
days from the date of the earliest interviews in the ba tch.

G. Each Saturday, mail your weekly Travel Expense Report to l)owncv.

Ill. UPON IETURN TO DOWNEY

A. complete your Travel Expense Report immediately.

B. Arrange for debriefing session.

C. Turn in your completed Interview Schedule Forms (Temporary Form AI)M :190.
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APPENDIX 10. TYPICAL TRAVEL PLAN

INTERVIEWER: RICHARD LEES
INR: 88
LOCATIONS: MASSACHUSETTS, RHODE ISLAND

Date Time Location

8-16-54 Fly to Boston, Massachusetts. Rent Car.
Stay in Boston or Cambridge. (Distance
Boston to Cambridge: 2 miles)

8- 17 8:30 a. m. Management Systems Corporation. One

to 10:30 a.m. Story Street, Cambridge 38, Mass.
Contact: R. H. Brady - Vice President

I Interview

11:00 a.m. (Drive to Waltham, Mass., 5 miles)

to 5:00 p. m. Raytheon Company, Microwave & Power
Tube Div. 100 Willow Street, Waltham, Mass.
2 Interviews (Call Mary J. Keane in

Lexington)

8-18 thru 8:30 a. m. Raytheon Company, 130 Second Ave.

8-19 to 5:00 p.m. Waltham. 6 Interviews

8-20 8:30 a. m. Raytheon Company. Same Address.
to 2:00 p. m. Z Interviews

(Drive to Waylarnd, Mass.. 6 miles)
3:00 p. m. Raytheon Company. Wayland, I Interview
to 5:00 p. m.

Aug. Zl - 22 WEEKEND

8-23 thru 8:30 a. m. Raytheon Company. Wayland. Mass.

8-ZS to 5:00 p. ni. ,Se Address and Contacts on Raytteon

DaIly letter) 9 interviews

8-26 8:30 a. m. Rayt)- -)n Company. Wayland. I Interview
to 10:30 a. m.
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Date Time Location

(Drive to Sudbury, Mass., (3 miles))

11:00 a.m. Raytheon Company, Sudbury, 2 Interviews

to 5:00 p.m. (See Address and Contacts on Raytheon
letter)

8-27 8:30 a.m. Raytheon, Sudbury, Mass.

to 10:30 a.m. I Interview

(Drive to Quincy, Mass. , 25 miles)

3:00 p. m. Raytheon Co., Quincy, Mass. 1 Interview

to 5:00 p.m. (See Raytheon letter)
(Drive to Braintree, Mass. , 3 miles)

Aug. 28- 29 WEEKEND

8-30 8:30 a. m. Hazeltine Co. , Braintree, Mass. , 2 Interviews
to 2:00 p. m. (See Letter)

(Drive to Newport, R.I. , 70 miles)

8:30 a. m. Raytheon, 3 Interviews (See Raytheon letter)

to 5:00 p. m.

Sept. 1 (RETURN TO LOS ANGELES)

A
I
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APPEND IX 11. CONTROL OFFICE AND EDIT CONTROL PROCEDURES
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APPENDIX 1L CONTROL OFFICE AND EDIT CONTROL PROCEDURES

I. WHEN COMPLETED INTERVIEW GUIDES ARE RECEIVED:

A. Enter Accession Number (Interview Identification Number).

B. Check to see that "Minutes Interview Lasted" (on page 1) agrees
with differences of time shown on its right.

C. Check to see that "Date of Interview" and "Minutes Interview
Lasted" shown on Page I of the Interview Guide agree with
"Completion Date" and "Completion Time for that interview
on the Interview Schedule (Temporary Form ADM 390). If

so, place a red check to the left of that interviewee on the

Temporary Form ADM 390.

D. For interviews that have been cancelled or are from nonqualified
interviewees, mark them as Cancelled or NO on the "Status of
Individual Interviews" sheet and put a single horizontal line
through the red check mark.

E. Tally all other interviews for that "Status of Interviews by

Company" sheet, mark each of them as being completed (C) on

the "Status of Individual Interviews" sheet, and put a double

horizontal line through the red check rark.

S II. AT THE END OF EACH WEEK

A. Check to see that each name on the Temporary Fcrm ADM 390
for that week (Monday through Friday) has a red check next to it.

If not, efforts must be made to find out whether it has been
rescheduled, or what its status is.

B. Enter all times for each interviewer on the weekly "Interview
Time Statistics" and process that week's "Interview Timeg Statistics. "

hil. GENERAL EDIT OF EACH INTERVIEW GUIDE

A. Upon return from his first trip, each interviewer will edit approx-

imately 20 Interview Guides and, when finished with each, place
his number above "Name" on the cover sheet.

A 1-3
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B. The editor will note serious deficiencies and refer them to the
original interviewer. Obvious mistakes or omissione can be filled
in or corrected by the editor (in a color different from that used

by the original interviewer- preferably red).

C. The editor will note any additional editing procedures required
and turn them over to the project secretary to be evaluated for
incorporation into existing edit and control procedures.

D. With the following exceptions, the set of boxes for each question
must have a digit in it.

1. Questions 12 through 31: Boxes will be blhnks for noninvesti-
gated chunks.

2. Questions 18 and 20: Only the first line must have digits for
investigated chunks. Blanks or digits may appear in the

second or third line.

3. Question 34: Double blanks will appear in the corresponding
pair of boxes for those services, etc. , that the interviewee

felt the company information center did not have.

4. Questions 34, 35, and 36 will have all blanks only if 2 or 3
appears in the box of question 33.

5. Question 43 can be blank only if a 2 is marked in the box of
question 42.

6. Question 50: If 6 appears in left most box the next two boxes
must be blank.

7. Question 58 may have no digits in its two boxes.

NOTE: A set of joined boxes must contain all digits or all blanks.

E. Wherever the number corresponding to "other" appears in the
answer box(es), the lines following "Other (specify)" must contain

information. Similarly for "None (explain)". "Not Applicable

(explain)" (specify). or
(explain).

F. The only writing to the left of the alternatives for each question
should be within the boxes or immediately beneath the box when
the contents of the box have been crossed out and replaced (by

All-4
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either the interviewee or the editor). No comments or expla-

nations (digital or other) should appear in the vicinity of the boxes.

I SPECIFIC EDIT OF EACH INT: RVIEW GUIDE

19. For investigated chunks the box must contain 1, 2, or 3.

20. For any one investigated chunk, if the entries for question ZO are
the same as for question 18 (content and order), those entries

should be crossed out, anti a 29 put in the top box.

32. If 1 appears in the box, an explanation must appear on the "Yes"

line.

34. Numbered answers should appear in corresponding boxes proceeding
from lcft to right on first line, ther, left to right on second iine;

example: if the interviewee stated that his company information
center has abstract service (OZ), films and projection service (06),
and library telephone checkout service (07), the answer boxes
would look like this:

NOTE: If 10 appears in its box, all the other boxes should be blank.

141. If a I appears in its box, specific data center(s) must be given
on "Yes" line.

144. If a I appears in box, usual source and language must be written

on "Yes" line.

1 45. If a I appears in box, questions 46 and 47 must contain an answer.

50. If more than one degree, all must be described on appropriate

lines.

58. This pair of boxes must either contain two digits or two blanks.

All-5
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APPENDIX 12. DETAILED STRUCTURE 1

I. USER

A. Q48. User's Year of Birth/Age

In what year were you born?

Year of Birth Age Scale* Percent

I. 1896 - 1905 60 - 69 0.92 - 1.00 1.2

II. 1906- 1915 50 - 59 0.77 - 0.91 9.4

III. 1916 - 1925 40 - 49 0.61 - 0.76 30.9

IV. 1926 - 1935 30 - 39 0.46- 0.60 44.4

V. 1936- 1945 20- 29 0.31 - 0.45 14.1

L*(1965 - Year of Birth) /65 and truncated to 1.00

B. User's Education

1. Q50A. User's Highest Degree

What is your highest college degree?

Scale Percent

I. (6) None 0.00 13.1

II. (1) Associate's 0.25 1.9

I1. (2) Bachelor's 0.50 53.2

IV. (3) Master's 0.75 19.7

V. (4) Professional (Ed. D, LLB, Engr) 0.87 1.7

V!. (5) Doctors 1.00 10.4

2. Q50C. User's Field of Degree (distance from public or degree of
abstraction)

In what Field is your highest degree?

Scale Percent i

I. ko0) No degr.-c 0.00 13. 1
t Arabic numerals in purentheses indicate the ordering in the interview Guide. while
Roman numerals indicate the orderingi in the detailed structure. In the analysis, no
distinction is made among responses which have the sam" Roman numeral.
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Scale Percent

II. Behavioral and Social Scineces 0.08 5.9

(01) Arts 0.1

(17) Business and Business 1.8
Administration

(40) Economics 0.4

(41) Education 0.6

(01) English 0.2

(01) General Studies 0,1

(45) Geography 0.1

(44) History 0.2

(01) Journalism 0.1

(01) Languages 0.1

(43) Law 0.2

(01) Library Science 0. 1

(01) Philosophy 0.1

(d 2 r.it .- Science 0. 4

(06) Psychology 1.3

(46) Sociology 0.1

III. Biological and Medical Sciences 0.15 1.7

(02) Biology 0.4

(37) Dentistry 0. 1

(39) Medicine O.7

(35) Pharmacy 0. 1

(31) Physiology 0.3

(39) Public Health 0.1

(38) Zoology 0.1
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Scale Percent

IV. Agriculture and Agricultural
Engineering (27 and 34) 0.23 0.1

V. General Engineering 0.31 3.2

(07) Engineering Management 0.3

j (07) General Engineering 1.8

(12) Industrial Engineering 1.0

(24) Systems Engineering 0.1

VI. Civil Engineering 0.38 2.4

(26) Architectural Engineering 0.1

1 (10) Civil Engineering 2.1

(15) Military Science 0.1

(10) Naval Architectural Engineering 0.1

VII. Mechanical Engineering 0.46 15.3

(25) Automotive Engineering 0.1

1 (13) Engineering Mechanics 0. 1

(21) Maintenance Engineering 0.1

(13) Marine Engineering 0.1

1 (13) Mechanical Engineering 14. :'

VIII. Chemical Engineering 0.54 4.2

j (09) Chemical Engineering 4.2

IX. Aeronwitical Engineering 0. 62 7.7

I (20) Aeronautical Engineering 6.4

(30) Aei onautics 0.4

(0s) Aerospace Engincering 0.9

X. Electrical fngineering (1.69 22.1

(11) Electrical Engineering 22.1
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Scale Percent

XI. Chemistry 0.77 7.3

(03) Chemistry 7.3

XII. Earth Sciences 0.85 2.6

(23) Ceramic Engineering 0.3

(33) Geology and Mineralogy 0.6

(36) Geophysics 0.1

(14) Metallurgy and Metallurgical 1.4
Engineering

(14) Mining Engineering 0.1

(22) Petroleum Engineering 0.1

XIII. Physical Science 0.92 9.0

(16) Applied Science 0.1

(18) Engineering Science 0.3

(16) General Science 0.2

(32) Meteorology and Astronomy 0.1

(05) Physics 8.3

XIV. Mathematical Science 1.00 5.4

(04) Mathematical Science 5.4

3. Q50B. User's Year of Degree

(Not scaled)

C. User's Experience

1. Q51. User's Job Experience (time)

About how long have you been doing your present kind of works

Scale* Percent

I. 0 - 5 years 0.00 - 0.13 32.0

II. 6 - 10 years 0.14 - 0.25 29.2

*(Number of years)/40 and truncated to 1.00
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Scale* Percent

1. - 15 years 0.28- 0.38 19.7

IV. 16 - 20 years 0.39- 0.50 i0.2

V. 21 - 25 years 0.51 - 0.63 4.7

VI. 26 - 30 years 0.64 - 0.75 2.7

VII. More than 30 years 0.76 - 1.00 1.5

*(Number of years)/40 and truncated to 1.00

1 2. Q52. User's Company Experience (time)

About now long have you been associated with this company?

I Scale* Percent

I. 0 - 5 years 0.00- 0.13 32.5

I II. 6 -10 years 0.14- 0.25 32.5

III. 11 - 15 years 0.26- 0.38 20.5

IV. 16- 20 years 0.39- 0.50 8.3

V. 21 - 25 years 0.51 - 0.63 3.3

VI. 26 - 30 years 0.64- 0.75 2.0

I VII. More than 30 years 0.76 - 1.00 0.9

*(Number of years)/40 and truncated to 1. 00

D. User's Position

1. Q55. User's Kind of Position (research, development, and production
cycle)

What kind of work do you do?

Scale Percent

I. (2) Research - basic 0 4.3

II. (1) Research - applied 0.09 16.3

I I. (11) System analysis 0.18 9.9

V. (3) Development - advanced 0.27 9.7
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Scale Percent

V. (4) Development - engineering 0.36 18.8

VI. (5) Development - operational system 0.45 9.3

VII. (6) R&D support 0.55 10.1

VII. (7) Test or evaluation 0.64 8.2

IX. (8) Production processes 0.73 4.6

X. (9) Production end-items 0.82 2.8

XI. (10) Reliability or quality control 0.91 4.2

XII. (12) Customer relations 1.00 1.7

None. (13) Other 0.1

2. Q56. User's Field of Position (distance from public or degree of
abstraction)

What is the field of your work?

Scale Percent

I. Production, Management, and Social Sciences 0.08 10.6

(32) Miscellaneous arts and sciences 1.1

(2?) Persurnel and training 0.7

(26) Production and management 8.0

(23) Psyhoiogy and human engineering 0.8

II. Medical Sciences 0.19 2.0

(16) Medical sciences 2.0

II!. Mechanical, Industrial, Civil, and Marine 0.42 5.6
Engineering

(11) Ground transportation equ,,pment 0.3

(13) Installations and constructions 2.1

(18) Military sciences and operations 2.1

(24) Photography and othei reproduction 0.1
processes

(29) Quartermaster equipment and supplies 0. 0
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Scale Percent

1 (31) Ships and marine equipment 0.8

1 (33) Transportation 0.2

IV. Aeronautics and Space Technology 0.62 22.5

(01) Aircraft and flight equipment 13.9

(12) Guided Missiles 7.1

1 (19) Navigation 1.5

V. Electronics and Electrical Engineering 0.69 26.7

(05) Communications 1.6

(06) Detection 0.9

(07) Electrical equipment 1.9

(08) Electronics, electronic equipment 22.3

VI. Chemical Science and Materials 0.81 10.6

(03) Chemical warfare equipment and 0.3
materials

(04) Chemistry 4.9

(10) Fuels and combustion 0.4

(14) Materials (nonmetallic) 2.6

1 (17) Metallurgy 1.5

122) Ordnance 0.9

I VII. Physical Science 0.92 12.4

(02) Astronomy, geophysics and 0.8
geography

(09) Fluid mechanics 1.9

(20) Nuclear physics and nuclear 0.7
chemistry

(21) Nuclear propulsion 0.1

A
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Scale Percent

(25) Physics 4.0

(27) Propulsion systems 4.9

VIII. Research and Research Equipment 0.96 7.6

(30) Research and research equipment 7.6
(including computer science)

IX. Mathematics 1.00 1.8

(15) Mathematics 1.8

None. Other 0.2

(34) Other 0.2

3. Q57. User's MOS Equivalent (job title):
(Not ordered or scaled.)

E. User's Level

1. Q58. User's Equivalent GS Rating

What is your equivalent GS rating?

Scale Percent

I. (01) GS-6 (under 6,000) 0.07 0.0

II. (02) GS-9 (6,000 - 7,999) 0.15 1.9

III. (03) GS-11 (8,000- 10,249) 0.23 17.2

IV. (04) GS-12 (10,250 - 11,999) 0.30 19.2

V. (05) GS-13 (12,000 - 13,999) 0.39 19.0

VI. (06) GS-14 (14,000 - 16,499) 0.46 19.6

VII. (07) GS-15 (16,500 - 18,999) 0.54 12.3

VIII. (08) GS-16 (19,000- 20,999) 0.60 4.7

EX. (09) GS-17 (21,000 - 23,999) 0.70 3.3

X. (10) GS-18 (24,000 - 26,999) 0.76 1.7

XI. (11) Sp A (27,000 - 29,999) 0.85 0.5

XII. (12) Sp B (30,000 - 34,999) 0.92 0.3

XIII. (13) Sp C (over 35,000) 1.00 0.3
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2. Q49. Number of Personnel Supervised by User Vol 11

How many technical personnel do you supervise?

Scale* Percent

None 0.02 40.3

I. 1 - 5 0.04 -0.12 31.4

3 II. 6 - 10 0.13- 0.22 13.5

III. 11 - 15 0.23- 0.32 4.1

IV. 16- 20 0.33- 0.42 2.3

V. 21 - 25 0.43- 0.52 1.7

VI. 26- 30 0.53 - 0.62 1.4

VII. 31 - 35 0.63 - 0.72 0.9

VIII. 36- 40 0.73 - 0.82 0.5

I DX. 41 - 45 0.83 - 0.92 0.4

X. 46- 50 0.93 - 1.00 0.5

XI. 51 - 75 1.00 1.2

XII. 76- 100 1.00 0.6

XIII. 101 - 200 1.00 0.8

I XIV. More than 200 1.00 0.4

I *(Number of Personnel +1)/50 and truncated to 1.0

3. Q54. User's Type of Activity (extent of management)

3 In what TYPE of activity are you primarily engaged?

Scale Percent

I. (5) Technical evaluation 0.17 12.2

II. (4) Scientific and engineerirg 0.33 54.9
(nonmanagement)

MI. (2) Technical management 0.67 11.4

.mIV. (1) Administrative management 0.83 1.9

3 V. (3) Both administrative and technical 1.00 19.6
management
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H. TASK

Task Direction

1. Q2. Task Initiator (distance from user)

What prompted the task?

Scale Percent

1. (4) iniuative of respondent 0 13.6

17. (5) Decision by respondent and 0.20 8.0
colleagues

I. (6) Application of standard 0.40 8.5
procedures

IV. (3) Direction by immediate supervisor 0.60 35.8

V. (2) Direction b) higher management 0.80 18.8

VI. (1) Instruction or questions directed 1.00 15.3
from the cutomer

2. Q7 Task Recipient (distance from user)

To whom was the major output of the task directed?

Scale Percent

I. (1) Individual's own use 0 1.5

11. (2) Individual(s) within the 0.25 59.3
respondent's company

III. (5) A particular contractor or 0.50 11.5
contractors

111. (6) Department of Defense 0.50 17.8

MI. (7) NASA 0.50 5.2

IV. (3) Members of the respondent's 0.75 3.0
profession

V. (4) A major segment of an industry 1.00 1.5

None. (9) Other 0.2
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B. Content of Task

1. Q9. Kind of Task (research, development, and production cycle)

What was the kind of the major output of the task?

I Scale Percent

I. (2) Research - basic 0 4.3

L. (1) Research - applied 0.09 15.9

I II. (11) System analysis 0.18 11.5

IV. (3) Development - advanced 0.27 9.8

V. (4) Development - engineering 0.36 12.5

VI. (5) Development - operational system 0.45 10.9

VII. (6) R&D support 0.55 7.9

VIII. (7) Test or evaluation 0.64 12.7

IX. 8 Production processes 0.73 4.6

5 X. (9) Production end-items 0.82 3.9

XI. (0) Reliability or quality control 0.91 4.6

XII. (12) Customer relations 1.00 1.4

2. Q8. Class of Task (conceptual, design and performance, and
production cycle)

What was the class of the major output of the task?

Scale Percent

5 I. (Only used for Question 16, Desired
Class of Information)

1 11. (1) Concepts 0 8.6

I1. (8) Raw data 0.08 1.6

V. (5) Math aids and formulae; computer 0.17 6.3
programs

V. (3) Designs or design techniques 0.25 24.2

VI. (4) Experimental processes and 0.33 5.0
I procedures
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Scale Percent

VII. (11) Test processes and procedures 0.42 5.7

VIII. (13) Evaluation 0.50 9.4

IX. (9) Specifications 0.58 6.2

X. (6) Performance and characteristics 0.66 16. 1

XI. (7) Production processes and 0.75 5.9
procedures

XII. (10) Technical status 0.83 3.8

XIII. (12) Utilization 0.92 3.5

XIV. (2) Cost and funding; administrative .00 3.7
action

3. Q10. Field of Task distance from public or degree of abstraction)

What was the field of the major output of the task?

Scale Percent

I. Prod. ction, Management, and Social 0.08 9.6
Sciences

(32) Miscellaneous arts and sciences 0.7

(23) Personnel and training 0.9

(26) Production and management 6.8

(28) Psychology and human engineering 1.2

I1. Medical Sciences 0.19 2.

(16) Medical sciences 2.2

III. Mechanical Industrial, Civil. and Marine 0.42 6.
Engineering

(11) Ground transportation equipment 0.5

(13) Installations and construction 2.4

(18) Military sciences and operations 1.4

(24) Photography and other reproductive 0.5
processes
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Scale Percent

(29) Quartermaster equipment and 0.0
supplies

(31) Ships and marine equipment 1.2

(33) Transportation 0.3

I IV. Aeronautics and Space Technology 0.62 23.4

(01) Aircraft and flight equipment 13.2

(12) Guided Missiles 8.5

1 (19) Navigation 1.7

V. Electronics and Electrical Engineering 0.69 23.

1 (05) Communications 2.3

1 (06) Detection 2.3

(07) Electrical equipment 2.0

I (08) Electronics, electronic equipment 17.0

VI. Chemical Science and Material 0.81 12.

1 (03) Chemical warfare eqi'pment 0.1

materials

J (04) Chemistry 4.4

(10) Fuels and combustion 0.6

(14) Materials (nonmetallic) 3.8

1 (17) Metallurgy 2.3

(22) Ordnance 0.9

VII. Physical Science 0.92 12.

(02) Astronomy. geophysics and 0.9
geography

(09) Fluid mechanics 2.9

3 (20) Nuclear physics and nuclear 0.5
chemistry
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Scale Percent

(21) Nuclear propulsion 0.2

(25) Physics 3.4

(27) Propulsion systems 4.9

VMI. Research and Resew.ch Equipment 0.96 8.7

(30) Research and research equipment 8.7
(including computer service)

IX. Mathematics 1.00 0.9

(15) Mathematics 0.9

None. Other 0.4

(34) Other 0.4

C. Form of Task Output

1. Q6. Formality of Task Output

How was the major output of the task presented or transmitted?

Scale Percent

I. (5) Hardware 0.17 1.0

If. (4) Informal briefing or discussion 0.33 6.7

II. (3) Informal document or 0.50 21.9
memorandum

IV. (2) Formal briefing or demonstration 0.83 4.2

V. (1) Formal document 1.00 66.1

None. (6) Other 0.1

2. Q5. Type of Task Output (how specific)

What was the major output of the task?

Scale Percent

I. (7) Hawdware 0.14 5.9

I. (I) Technical data or information 0.29 18.1

None. (6) A design (includes specifications) 0.43 19.6
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Scale Percent

lV. (2) A finding 0.57 13.1

V. (3) A recommendation 0.71 24.5

VI. (4) A decision 0.86 3.7

VII. (5) A plan 1.00 14.8

None. (8) Other 0.3

ID. Task Time

1. Q3. Task Duration (elapsed time)

What was the total elapsed time that you were active on this
task, from the time you started it until the time you finished it,
including periods during which you may have been diverted to
other activities ?

Scale Percent

I. (1) 1-7 days 0.01 12.2

HI. (2) 8-14 days 0.03 7.4

III. (3) 15-21 days 0.05 9.0

I IV. (4) 22-30 days 0.07 10.9

V. (5) 31-90 days 0.15 27.4

VI. (6) 91-1 00 days 0.30 16.8

j VII. (7) 181-270 days 0.50 5.5

VM. (8) 271-365 days 0.70 6.3

IX. (9) Over 365 days 1.00 4.5

.. Q4. Percentage of Time on Task

During the total elapsed time that you were active on this task,
about what percentage of your work time did you devote directly

I to the task?

Scale Percent

I. (1) Under 25 percent 0.12 22.0

1I. (2) 25-49 percent 0.37 18.2
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Scale Percent

III. (3) 50-74 percent 0.62 21.2

IV. (4) 75-99 percent 0.87 16. 7

V. (5) Full Time 1.00 21.9

E. Q1. Description of Task (narrative):
(Not ordered or scaled)

III. UTILIZATION

A. Company TIC

1. Q33. Existence of Company TIC

Does your company have a technical information center or
similar library facility?

Scale Percent

II. (1) Yes 1.00 99.3

I. (2) No 0 0.4

I. (3) Not sure 0 0.3

2. Q35. Use of Company TIC

How often do you use yotr company information center?

Scale Percent

I (4) Never 0 4.8

II. (3) Only on an as-needed basis 0.25 26.9

III. (2) Regularly - infrequently 0.50 14.5
(once a month)

IV. (1) Regularly - frequently 1.00 53.8
(twice or more a month)

3. Q36. Evaluation of Company TIC (extent of need satisfaction)

How would you categorize or describe your company information
center as to Ats satisfaction of your information/data needs?

Scale Percent

I. (5) Never use information center 0 6.0

If. (3) Center is too far from my work 0.10 3.9
location
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Scale Percent

III. (2) Seldom get what is needed 0.20 11.9

IV. (4) Takes too long to get available 0.40 9.1
information

V. (1) Almost always find needed 1.00 58.6

information

None. * (6) Entire TIC incomplete 1.4

None. * (6) Material coverage inadequate 5.4

None. * (6) Structure and mechanics poor 1.4

None. * (6) Personnel inadequate 0.5

None. * (6) Services inadequate 1.8

*These were not differentiated in the computer ordering
and scaling

4. Q34. Known Company TIC Services (TIC quality)

What services, facilities and documents does your company
information center have?

Scale Percent

I. (10) Not familiar with company infor- 0 4.5
mation center

II. (3) Acquisition lists 0.11 76.4

I1. (4) Awareness/special interest 0.22 36.7
service/SDI

IV. (5) Information retrieval (search) 0.33 73.9
service

V. (7) Library telephone checkout service 0.44 43.5

VI. (1) Bibliography service 0.55 64.3

VII. (2) Abstract service 0.66 51.2

VIII. (8) Micro-form and associated reader- 0.77 67.2
printer services (e.g., microfilm,
microfiche, aperture cards, etc.)

IX. (6) Films and projection service 0.88 48.6

X. (9) Translation, book purchasing, 1.00 8.9
reproduction, etc.
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B. Use of Specialized Information Centers

1. Q40. Use of DOD Specialized Information Centers (extent)

Of the DOD specialized information and data centers shown on
the following list, which one do you use most often?

Scale Percent

I. (29) Do not know of such centers -1.00 36.6

II. (31) Use other sources instead 0 12.7

I. (30) Not relevant 0 6.7

M. (1-28) Use centers 1.00 44.0

2. Q41. Use of Other Specialized Information Centers

Do you use any specialized information and/or data centers
other than those listed?

Scale Percent

I. (2) No 0.00 69.8,

II. (1) Yes 1.00 30.2

C. Use of Specialized Information Services

1. Q38. Use of STAR (how frequently)

How often do you see or read STAR (Scientific and Technical
Aerospace Reports)?

Scale Percent

I. (5) Do not know of STAR -0.08 63.6

II. (4) Never 0 17.9

III. (3) About once every 6 months 0.08 7.5

IV. (2) Once every 2 or 3 months 0.42 4.7

V. (1) Every issue or almost every issue 1.00 6.3
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2. Q44. Use of English Abstracts or Translations

Do you use English translations or English abstracts ofi. foreign literature?

Scale Percent

I. (2) No 0 60.3

II. (1) Yes :1.00 39.7

D. Use of TAB and DDC

11. Q37. Use of TAB (how frequently)

IHow often do you see or read TAB (Technical Abstract Bulletin)?

Scale Percent

I. (5) Do not know of TAB -0.08 43.3

II. (4) Never 0 21.7

III. (3) About once every 6 months 0.08 13.5

IV. (2) Once every 2 or 3 months 0.42 7.8

V. (1) Every issue or almost every issue 1.00 13.7

2. Q39. Use of DDC (extent)

Do you use DDC (Defense Documentation Center) (ASTIA)?

Scale Percent

I. (3) Do not know of DDC -1.00 31.5

II. (2) Know of DDC, but do not use it 0 16.0

II. (5) Use other sources instead 0 5.7

II. (4) Not relevant 0 1.5

III. (1) Yes, includi'ng own library 1.00 45.3
going to DDC

I

A12-21I



I-

C6-2442/030
Vol II

E. Utilization Problems
1. Q42. Encounter of Restrictions

Have you encountered any special restrictions which made it
difficult to obtain information needed in your work?

Scale Percent

L (2) No 1.00 65.0

II. (1) Yes 0 35.0

2. Q43. Nature of Restrictions

What was the nature of the restrictions(s)?

Scale Percent

I. Proprietary 0.33 40.8

Unwillingness of vendors to supply 17.0
drawings and information - fear of
commercial competition.

Vendors reluctant to provide failure 2.0
analysis reports.

Unwillingness of other companies to 8.4
supply company classified information.

Other companies very jealous of technical 3.5
processes.

Other companies jealous of "develop- 1.3
mental" data.

"Primes" reluctant to release proprietary 0.7
information when they sub-contract.

Proprietor's reports are evasive and 0.7
furnish insufficient data.

Other companies refuse information on 0.7

materials composition.

"Specs" not available from other companies. 0.2

Proprietary restrictions preclude knowing 0.7
what information to request.
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Scale Percent

Government funded programs withheld as 2.9
proprietary.

Limited documents very difficult to obtain 1.8

Miscellaneous. 0.9

I Total (I) 40.8

Scale Percent

HI. Industrial (Government) Security 0.66 59.2

Not having proper need to know. 16.5

Takes too long to establish need to know. 7.5

3 Administrative procedures make it difficult 6.0
to establish need to know.

Establishing need to know too burdensome - 2.0
decided not to pursue any further.

Difficulty in justifying need to know to DOD 1.3
contracting officer.

Can't acquire information to submit unsolicted 0.9
proposal because of need to know restriction.

Establishment of need-to-know jeopardizes 0.2
competitive position of company

Documents seem to be over-classified 2.2

3 Unable to get cleared at pro-fer level. 2.0

Security requirements keep documents in 1.8
I dark.

Difficulty in getting data because of restric-
tions imposed by (a) DOD and Military 7.5

services(b) NASA, AEC and STATE. 3.1

3 Intelligence data almost impossible to obtain. 0.9

Classified documents take too long to get. 7.5

Total (I1) 59.2

I
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3. Q45. Encounter of Difficulties

With respect to all the tasks you have worked on over the last
year, did you have any difficulty obtaining or locating technical
information needed to perform or complete these tasks?

Scale *Percent

I. (2) No 1.00 57.4

H. (1) Yes 0 42.6

4. Q46. Nature of Difficulties

Would you explain the difficulty?

Scale *Percent

I. Utility of Information 0.33 7.6

Internal to Company 1.0

External to Company 4.0

Both 2.6

Ii. Timely Acquisition of Information 0.66 53.2

Internal to Company 16.6

External to Company 27.6

Both 9.0

I1. Timely Awareness of Information 1.00 39.2

Internal to Company 13.4

External to Company 13.5

Both 12.4

Other

*Based on the 639 users for which the answer to Q45 was "yes.

5. Q47. Solutions for Difficulties

Not ordered or scaled

A
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IV. SEARCH AND ACQUISITION

A. Information

1. Q16. Desired Class of Information (conceptual, design and perform-
ance, and production cycles; location of request to first source)

What question(s) did you want answered by this first source?

Scale Percent

I. (15) Requested information source 0 4.2

H1. (1) Concepts 0 1.1

MI. (8) Raw data 0.08 1.3

IV. (5) Math aids and formulae; computer 0.17 3.9
programs

V. (3) Designs or design techniques 0.25 10.6

VI. (4) Experimental processes and 0.33 0.8
procedures

VII. (11) Test processes and procedures 0.42 3.8

VIII. (13) Evaluation 0.50 4.4

IX. (9) Specifications 0.58 11.6

X. (6) Performance and characteristics 0.66 28.9

XI. (7) Production processee and 0.75 2.5
procedures

XII. (10) Technical status 0.83 12.4

XIII. (12) Utilization 0.92 4.4

XIV. (2) Cost and funding; administrative 1.00 10.1
action

None (14) Other 0.0

1. Q28. Class of Information (conceptual, design and performance, and
production)

What was the class of this chunk?

Scale Percent

I. Only used for Question 16, Desired
Class of Information

II. (1) Concepts 0 7.1
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Scale Percent

I. (8) Raw data 0.08 6.9

IV. (5) Math aids and formulae; 0.17 '. 2
computer programs

V. (3) Designs or design techniques 0.25 10.2

VI. (4) Experimental processes and 0.33 3.5
procedures

VII. (11) Test processes and procedures 0.42 4.4

VIII. (13) Evaluation 0.50 3.5

!X. (9) Specifications 0.58 15.2

X. (6) Performance and characteristics 0.66 25.2

XI. (7) Production processes and 0.75 4.2
procedures

XII. (10) Technical status 0.83 6.1

XmI. (12) Utilization 0.92 3.5

XIV. (2) Cost and funding; administrative 1.00 3.0
action

None (14) Other 0.0

3. Q29. Field of Information (distance from public or degree of
abstraction)

What was the field of this chunk?

Scale Percent

I. Production, Management and Social 0.08 11. 5
Sciences

(32) Miscellaneous arts and sciences 1. 0

(23) Personnel and training 1. 1

(26) Production and management 8.1

(28) Psychology and human angtn,.ring 1.3

!I. Medical Sciences 0.19 1.8

(16) Medical sciences 1.8
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Scale Percent

III. Mechanical, Industrial, Civil, and 0.42 6.6
Marine Engineering

(11) Ground transportation equipment 0.6

(13) Installations and constructions 2.7

1 (18) Military sciences and operations 1.6

(24) Photography and other reproduc- 0, 4
tive processes

(29) Quartermaster equipment and 0.1
I supplies

(31) Ships and marine equipment 0.9

1 (33) Transportation 0.3

IV. Aeronautics and Space Technology 0.62 16.8

(1) Aircraft and flight equipment 10.2

(12) Guide' Missiles 5. 7

(19) Navigation 0.9

I V. Electronics and Electrical Engineering 0.69 24.2

(5) Communications 1.8

(6) Detection 1.8

1 (7) Electrical equipment 2.5

(8) Flectronics, electronic equipment 18.1

VI. Chemical Science and Materials 0.81 13.2

(3) Chemical warfare equipment 0.2

1(4) Chemistry 4.4

(10) Fuels ard combustion .0.8

(14) Materials (nonmetallic) 3.5

1 (17) Metallurgy 3.1

(22) Ordnance 1.2
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Scale Percent

VII. Physical Science 0.92 13.9

(2) Astronomy, geophysics and 1.2
geography

(9) Fluid mechanics 2.9

(20) Nuclear physics and nuclear 0.6
chemistry

(21) Nuclear propulsion 0.1

(25) Physics 4.9

(27) Propulsion systems 4.2

VIII. Research and Research Equipment 0.96 8.4

(30) Research and research equip- 8.4
ment (including computer science)

D1. Mathematics 1.00 3.2

(15) Mathematics 3.2

None Other 0.4

(34) Other 0.4

4. Qi 1. Description of Information (narrative)

B. Content of Information Media

1. Q25. Desired Depth of Information Media (detail of media)

At the time you recognized the need for this information chunk,
did you want:

Scale Percent

I. (1) A once-over-lightly? 0.25 7.3

II. (3) A specific answer? 0.50 55.9

MI. (2) A detailed analysis? 1.00 36.8
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2. Q22. Desired Volume of Information Media (extent of media)

IFor each information chunk, did you want:

Scale Percent

-- I. (4) All from recall? 7.0

II. (1) One report or document? 30.3

III. (2) A sampling of the reports and 21.5
documents available?

m IV. (3) All reports and documents that 41.2
could be found pertinent to the

n question ?

None (5) Other 0.0

3 3. Q24. Actual Depth of Information Media (detail of media)

For this information chunk did you get:
* Scale Percenti

I. (1) A once-over-light'ly? 0.25 17.8

II. (3) A specific answer? 0.50 50.5

3 II. (2) A detailed analysis? 1.00 31.7

4. Q21. Actual Volume of Information Media (extent of media)

_ When you received this chunk of information, did you get:

- Scale Percent

1. (4) All from recall? 0 6.9

11. (1) One report or document? 0.20 25.5

Ill. (2) A sampling of tn.! reports and 0.60 38.0
documents available?

IV. (3) All reports and documents that 1.00 29.4
could be found pertinent to the

Iquestion?
V. Did not receive chunk? 0.2

U None (5) Other 0.0
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C. Form of Information Media C

1. Q20. Desired Composition of Information Media (formality) J
What were the media you would have rather received (including
those actually received)? J

Scale Percent

I. (22) Previous knowledge 0 12.7

Ii. (9) Meetings and symposia 0.04 1.8

III. (8) Oral contacts - all other 0.07 18.2 1
IV. (7) Oral contacts with manufacturer 0.11 3.3

V. (15) Live demonstrations 0.16 1.0

VI. (25) Physical measurement or 0.20 2.3 1
experiment

VII. (24) Personal notes, logs and files 0.23 3.1 1
VIII. (11) Correspondence, memos and 0.27 5.8

TWX I
DC. (4) Drawings and schematics 0.31 5.2

X. (20) Photographs, maps and films 0.35 0.3

XI. (5) Parts Lists 0.40 0.5

XII. (23) Computer printout 0.44 1.8 1
XIII. (26) Microfilm or microfiche 0.47 0.4

XIV. (27) Slides or motion pictures 0.50 0.2

XV. (6) System specification document 0.54 4.7 1
XVI. (14) Newsletters and other mass 0.58 0.3

media

XVII. (1) Brochures 0.62 1.8

XVIII. (2) Catalogs 0.66 1.9

XIX. (3) Standards and codes 0.70 1.4

XX. (10) Directives 0.74 0.9 1
XXI. (12) Handbooks 0.78 2.8
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Scale Percent

XXII. (13) Manuals 0.82 3.7

XXIII. (17) Proposals 0.86 1.2

XXIV. (18) Reports 0.90 15.5

XXV. (16) Preprints and reprints 0.94 1.1

XXVI. (21) Journals 0.97 4.4

SXVII. (19) Textbooks 1.00 3.7

2. Q27. Desired Layout of Information Media (formality)

In what physical layout would you have wanted it?

Scale Percent

I. (14) Recall 0 11.3

II. (13) Telephone conversation 0.06 1.5

II. (11) Group discussion 0.12 2.5

IV. (4) Photographs 0.19 0.2

V. (3) Graphics (diagrams, drawings, 0.25 8.7
schematics, flow charts, graphs,
maps)

VI. (2) Tables or lists 0.31 8.9

VII. (1) Narrative text 0.37 13.7

VIII. (18) Narrative text and tables or lists 0.44 1.1

IX. (9) Graphics and lists 0.50 2.8

X. (8) Photographs and text 0.56 1.3

XI. (7) Graphics and text 0.63 30.5

XII. (16) Graphics, text and oral 0.69 7.3

XIII. (17) Graphics, text, oral and recall ).75 2.4

XIV. (12) Informal briefing, with chalk or 0.82 6.4
pencil drawings

XV. (5) Microfilm - microfiche 0.88 0.2
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Scale Percent

XVI. (6) Slides or motion pictures 0.94 0.2 j
XVII. (10) Formal briefing or lecture 1.00 0.5

None (15) Other 0.5 1
3. Q18. Actual Composition of Information Media (formality)

Would you describe the media by which you received this infor-
mation chunk? If more than one medium was used, indicate the
three most important, in order of importance.

Scale Percent

I. (22) Previous knowledge 0 13.5 j
II. (9) Meetings and symposia 0.04 1.9

III. (8) Oral contacts - all other 0.07 20.6

IV. (7) Oral contacts with manufacturers 0.11 3.8 j
V. (15) Live demonstrations 0.16 0.8

VI. (25) Physical measurement or 0.20 2.7
experiment

VII. (24) Personal notes, logs and files 0.23 3.5 1
VIII. (11) Correspondence, memos and 0.27 6.1

TWX j
IX. (4) Drawings and schematics 0.31 5.2

X. (20) Photographs, maps and files 0.35 0.3

XI. (5) Parts lists 0. 40 0. 5

XII. (23) Computer printout 0.44 1.5 1
XIII. (26) Microfilm or microfiche 0.47 0. 3 1
XIV. (27) Slides or motion pictures 0. 50 0. 1

XV. (6) System specification document 0.54 4.2 j
XVI. (14) Newsletters and other mass 0.58 0.4

media

XVII. (1) Brochures 0.62 1.9
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Scale Percent

XVIII. (2) Catalogs 0.66 1.9

XIX. (3) Standards and Codes 0.70 1.1

XX. (10) Directives 0.74 0.8

XXI. (12) Handbooks 0.78 2.3

XXII. (13) Manuals 0.82 2.9

XXIII. (17) Proposals 0.86 1.2

XX1V. (18) Reports 0.90 13.0

XXV. (16) Preprints and reprints 0.94 1.2

XXVI. (21) Journals 0.97 4.5

KXVII. (19) Textbooks 1.00 3.8

4. Q26. Actual Layout of Information Media (formality)

What was the physical layout of this chunk of information when
you received it?

Scale Percent

I. (14) Recall 0 12.0

II. (13) Telephone conversation 0.06 2.3

III. (11) Group discussion 0.12 3.5

IV. (4) Photographs 0.19 0.2

V. (3) Graphics (diagrams, drawings, 0.25 7.8
etc. )

VI. (2) Tables or lists 0.31 8.2

VII. (1) Narrative text 0.37 13.2

VIII. (18) Narrative text and tables or lists 0.44 1.1

IX. (9) Graphics and lists 0.50 2.6

X. (8) Photographs and text 0.56 1.0

XI. (7) Graphics and text 0.63 26.4

XII. (16) Graphics, text and oral 0.69 8.8
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Scale Percent

XIII. (17) Graphics, text, oral and 0.75 3.7
recall

j XIV. (12) Informal briefing, with chalk 0.82 8.8
or pencil drawings

XV. (5) Microfilm - microfiche 0.88 0.1

XVI. (6) Slides or motion pictures 0.94 0.1

XVII. (10) Formal briefing or lecture 1.00 0.3

None (15) Other 1.1

5. Q19. Usual Composition of Information Media
What media do you use regularly to obtain this information chunk?

Scale Percent

I. (3) None indicated in Question 18 0 2.9

II. (1) Same as those indicated in 0.50 80.1
Question 18

III. (2) Same as those indicated in 1.00 16.9
Question 18 and other media

D. First Source for Information

1. Q15. Why Used First Source for information (attraction of source)

What is the main reason that you used this source first?

Scale Percent

I. (1) Received with task assignment 0 10.8

II. (4) Available, handy or easy to use 0. 10 26.6

In. (6) Found helpful previously 0.20 6.9

IV. (3) Most authoritative 0.40 22.3

V. (2) Only source known 0.70 9.5

VI. (5) Recalled, or was told, that 1.00 23.8
specific chunk was available
from the source

None (7) Other 0.1 1
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2. Q14. Location of First Sor-1ce fur information (distance from user)

f How did you first g(, about getting this information chunk?

Scale Percent

I. (1) Received with task assignment 0 10.7

j II. (4) Reca'Jed it 0.05 18.9

I1. (9) Searched own collection 0.10 13.0

IV. (19) Respondent's action 0.15 2.5

V. (3) Asked subordinate to get it 0.20 4.4

VI. (5) Asked a colleague 0.25 14.3

l VII. (2) Asked my supervisor 0.30 1.3

VIII. (8) Requested search of department 0.35 5.5
files

IX. (6) Asked an internal company 0.45 9.5
consultant

I X. (10) Searched company TIC 0.50 7.4

X. (7) Requested library search 0.50 1.8

XI. (15) Requested data from manufac- 0.60 4.4
I turer, vendor or supplier

XI. (14) Searched manufacturer, vendor 0.60 1.6
or supplier sources

I XII. (11) Searched outside library 0.70 0.6

XIII. (18) Asked an external consultant 0.80 0.9
or expert

XIV. (13) Requested search of DOD 0.90 0.7
information/data center

XIV. (12) Searched DOD information/data 0.90 0.6
j center

XV. (17) Asked customer 1.00 1.9

!
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3. Q17. Acquisition from First Source for Information (extent)

What did you get from this first source?

Scale Percent

I. (4) Irrelevant or inappropriate -0.25 0.7 1
information

II. (5) Nothing 0 1.1 

M. (3) Reference to another source 0.25 4.4

IV. (2) Part of the information 0.50 46.9 1
V. (1) All the information needed 1.00 46.9

E. Acquisition Time

1. Q13. Desired Acquisition Time (distance from recall)

From the time you requested this chunk or started to search for
it, was there a maximum elapsed time you could have allowed
to get it?

Scale Percent

I. (1) From recall 0 7.1

U. (2) Less than I day 0.01 15.5

MI. (3) 1 - 7 days 0.05 25.0

IV. (4) 8 - 30 days 0.20 26.5

V. (5) 31 - 90 days 0.60 7.3

VI. (7) More than 90 days 1.00 18.6

2. Q12. Actual Acquisition Time (distance from recall)

How much time elapsed from the time you requested this chunk
of information - or from the time you started to search for it -
until you got it?

Scale Percent

I. (1) From recall 0 11.5

!I. (8) Task generated 0.005 0.1 j
I1. (2) Less than I day 0.01 28.6

I
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Scale Percent

IV. (3) 1 - 7 days 0.05 22.5

V. (4) 8 - 30 days 0.20 18.8

VI. (5) More than 30 days 0.60 18.1

VII. (7) Received only part of chunk 1.00 0.4

F. Contribution of Information to Task

1. Q30. Essentiality of Information

How essential was this information chunk to the task?

Scale Percent

I. (4) Neither essential nor helpful 0 0.5
to successful task completion

II. (3) Not essential, but somewhat 0.25 4.4
helpful to successful task
completion

III. (2) Not essential, but extremely 0.50 17.0
helpful to successful task
completion

IV. (1) Absolutely essential to success- 1.00 78.1
ful task completion

2. Q31. Extensiveness of Information Use

To what extent was this information chunk used in the task?

Scale Percent

I. (6) Not at all 0 0.7

II. (5) As a lead to other information 0.11 0.9

Ill. (4) As background information 0,22 11.5

IV. (3) In only small parts of the task 0,33 11.6

V. (2) In major portions of the task 0.66 34.3

VI. (1) Throughout the entire duration 1.00 41.0
of the task
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3. Q23. Usefulness of Title Listings or Abstracts (extent)

Would you comment on the usefulness ot title listings or abstracts
with regard to this chunk? I

Scle Percent I
I. (3) Would not have been useful 0 57.2

11. (2) Would have found them useful 0.33 19.6 1
I. (1) Used them for this chunk 1.00 23.2

4. Q32. Discovery of Post Task Information 1
After you finished the total TASK, did you learn of any relevant
information that was available but unknown to you while you were I
doing the task?

Scale Percent

1. (2) No 0 79.7

11. (1) Yes 1.00 20.3

V. INTERVIEWER ASSESSMENT

A. Q59. Interviewer Assessment of Information User's Needs (extent)

How would you, the interviewer, characterize the respondent's need
for external scientific and technical information and data? I

Scale Percent

I. (3) Insignificant need 0.25 19.3

II. (2) Moderate need 0.5 48.6

IIl. (1) Large need 1.00 32.1

B. Q63. Interviewer Assessment of Task Creativity I
Would you consider the output of the task: Scale Percent

I. (I) Communication of existing 0 3.7
information'?

II. (2) Rearrangement of existing 0.25 1h. 9
information, with little I
evaluation or analysis?

A
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Scale Percent

MIH. (3) Extensive evaluation and 0.50 36.5
analysis of existing data?

IV. (4) Creation of new information, 1.00 40.9
systems or hardware?

C. Q62. Interviewer Assessment of Difficulty in Acquisition of Information

When the respondent started the task described in response to
Question 1, was a suitable method or procedure of obtaining needed

I information:

Scale Percent

j I. (1) Quite clear or obvious") 0 33.2

II. (2) Fairly clear or obvious? 0.50 51.0

I. (3) Neither clear nor obvious? 1.00 15.8

ID. Q61. Interviewer Assessment of Difficulty in Use of Information

At the beginning of the task described In response to Question 1, was
the choice of method or procedure for using the needed information:

Scale Percent

I. (1) Obvious or prescribed? 0 16.3

II. (2) Entirely or largely independent 0.25 11.9
j of professional judgment"

III. (3) Entirely or largely dependent 0.50 64.9
I upon professional judgment?

IV. (4) Difficult, because methods and 1.00 6.9

procedures were lacking?

E. Q60. Interviewer Assessment of Other Opinion (narrative)

I (Not ordered or scaled.)

1Ai
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APPENDIX 13. GENERAL STRUCTURE 1, 2

1. USER

A. User's Year of Birth/Age: Q48

B. U'ser's Education

1. User's Highest Degree, Q50A

Linear Model: 1.: Q50A = + 0.581 - 0.071(Q48)
2.: Q50A = 0. 538

2. User's Field ox l)egree: Q50C

Linear Model: 1.: Q50C =+ 0. 772 - 0.393(Q48)
2.: Q50C =+ 0. 772 - 0.393(Q48)

3. User's Year of Degree: (Q50B)

Used only for one-way and two-way distributions

C. User's Experience

Combination: 1/2(Q51 + Q52)

Linear Model: 1. : 1/2 (Q51 + Q52) = - 0. 197 + 0.724 (Q4 8)
2.: 1/2 (Q51 -Q52)- 0. 197+ 0.724 a! 8)

1. User's Job Experience: Q51

2. User's Company Experience: Q52

D. User's Position

1. User's Kind of Position: 955

Linear Model: 1.: Q55 + 0.520 + 0. 132(Q48) - 0. 367(QSOA)
+ 0. 002(Q5OC) - 0. 064(1/2(Q51 + Q52))

2. : Q55 0. 533 - 0. 364(Q5 OA)

QIs an abbreviation for Question, as In Q48

2 All potentially related question combinations ore listed in the first equation of each
linear model. In the second equation under each linear model, only related question
combinations (those with F to remove 6. 66) are listed. The second equations have
the question combinations on the right listed In the order of their contribution to the
relationship (decreasing order of their F to remove), with tbose making a signifl-
cant contribution to the relationship (30 < F to remove < 90) being partiallyv under-
lined ( - -), and those making a highly significant contribution to the relationship

(~to remove > 90) beftW underlined ()
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2. User's Field of Position: Q56I

Linear Madel: 1.: Q56 = +0.648 -0. 152(Q48) - 0. 107(Q5OA)
+ 0. 302(Q5OC) - 0. 038(1/2(Q51 + Q52))I

2. : Q56 = + 0. 655 + 0. 302(Q50C) - 0. 106(Q5OA)
- 0.179(Q48)I

3. User's MOB Equivalent (Q53 and Q57 -. narrative - coded as Q57)

Used only for one-way and two-way distributionsI

E. User's Level

Combination: 1/2(Q49 + Q58)I

Linear M'odel: 1.: 1/2(Q49 + Q58) = + 0. 003 + 0.248(Q48) + 0. 157(Q5OA)
+ 0. 012(Q5OC) + 0. 243 (1/2(Q51 + Q52)) I
+ 0. 016(Q55) - 0. 053(Q56)

2.: 1/2(Q49 + Q58) = + 0. 016 + 0. 158(Q50A)
+ 0..24 3(2J((Q5 + 2)
+ 0.246(g48) - 0.052(Q56)

1. User's Eiquivalent GS Rating: Q58I

2. Number of Personnel Supervised by User: Q49

3. User's Type of Activity (Q54)I

Used only for one-way and two-way distributions

(An index of flexibility, 1Q56 - Q50C 1, could be defined)

HI. TASKI

A. Task Direction

Combination: 1/2(Q2 + Q7)

Linear Model: 1.: 1/2(Q2 + Q71) = + 0.446 + 0. 034(Q55) - 0.002 (Q56)
+ 0. 020(1/2(Q49 + Q58))J

2.: 1/2 Q2 + Q7) = + 0. 463

1. Task Initiator: Q2I

2. Task Recipient: Q7

B. Content of Task

Combination: 1/2(Q8 + Q9)

Linear Model: 1. : 1/2(Q8 + Q9) = + 0.307 + 0.435(Q55) - 0.068(Q56)
- 0. 013(1/2(Q49 + Q58))

- 0. 009(1/2(Q2 + Q7))
2.: 1/2(Q8 4 Q9) = 0. 298 + 0.435(Q55) - 0. 067(Q56)
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1. Kind of Task: Q9

2. Class of Task: Q8

3. Field of Task: Q10

Linear Model: 1. : Q10 = + 0.237 - 0.031(Q55) + 0.679(Q56)
- 0. 048(1/2(Q49 + Q58)) + 0. 006(Q2 + Q7)

2. :Q10 =+ 0. 210 + 0.688(Q56)

C. Formi of Task Output

Combination: 1/20Q5 + Q6)

Linear Model: 1. : 1/122/Q5 + Q6) = + 0. 689 - 0. 001(Q55) - 0. 022(Q56)
+ 0. 170(1/2(Q49 + Q58))
+ 0. 091(1/2(Q2 + Q7)) - 0. 014(1/2(Q8 + Q9))
-~ 0. 083(W-0)

2.: 1/2(Q5 4- Q6) =+ 0. 677 + 0.* 172(1/2(Q49 + Q58))
- 0. 097(Q10) + 0. 091(1/2(Q2 + Q7))

1. Formnality of Task Output: Q6

2. Type of Task Output: Q5

D. Task Time

Combination: (Q3 x Q4)

Linear Model: 1. : Q3 Q4 =+ 0. 164 - 0. 07 9(Q55) + 0. 04 7(Q56)
-0. 062(1/2(Q49 + Q58)) + 0. 080(1/2(Q2 + Q7))
-0. 122(1/2(Q8 +- Q9)) - 0. 029(Q 10)

+ 0. 020(1/2(Q5 + Q6))

2.: Q3 Q4 =+ 0. 191 - 0. 125(1/2(Q8 + Q9)) - 0. 080(Q55)
+ 0. 081(1/2(Q2 + Q7))

1. Task Duration: Q3

2. Percentage of Time on Task: Q4

E. Description of Task (narrative - Q1): Not used

F. User-Task Flexibility:

Special Index: F =1/2 (JQ9 - Q551 + I(Q10 - Q56 1)

Linear Model: 1. F = + 0. 114 - 0. 009(Q5OA) - 0. 011(Q5OC)
+ 0. 050(Q55) - 0. 047(Q56) 4 0. 020(1/2(Q49 + Q58))

2. F = + 0. 110 + 0. 055(Q55) - 0. 052 (Q56)
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M. UTILIZATION

A. Company TICj

Combination: (Q33 x Q35)

Linear Model: 1.: Q33 Q35 = + 0. 631 + 0.220(Q5OA) - 0. 004(Q50C)I
-0. 298(Q55) + 0.032(Q56)

+ 0. 088(1/2(Q49 + Q58))

2.: Q33 Q35 =+ 0. 668 - 0. __ _.5 + 0. 232fQ50AL)

1, Existence of Company TIC: Q33

2. Use of Company TIC: Q35

3. Evaluation of Company TIC: (Q36)I

Used only for one-way and two-way distributions

4. Known Company TIC Services (Q34)I

Used only for one-way and two-way distributions

B. Use of Specialized Information Centers

Combination: 1/2(Q40 + Q41)I

Linear Model: 1. : 1/2(Q40 + Q4 1) = + 0. 025 + 0. 187(Q5OA) - 0. 040(Q5OC)
- 0. 157(Q55) - 0. 014(Q56)
+ 0. 567(1/2(Q49 + Q58))

2.: 1/2(Q40 + Q41) = +0. 005 + 0. 574 (1/2L949 + Q58))
+ 0. 162 (Q 5O6A) -60. 155 (Q655)

1. Use of DOD Specialized Information Centers: Q40I

2. Use of Other Specialized Information Centers: Q413

C. Use of Specialized Information Services

Combination: 1/2 (Q38 + Q44)3

Linear Model: 1.: 1/2(Q38 + Q44) = + 0. 116 + 0.243(Q5OA) - 0. 019(Q5OC)
- 0. 241(Q55) + 0. 049(Q56)
+ 0. 15 9(1/2(Q4 9 + Q5 8))

2.: 1/2(Q38 + Q44) =+ 0. 149 - 0.249(Q55) + 0.234(Q50A)
+ 0. 151(172-(Q49 + Q58))I

1. Use of STAR: Q38

2. Use of English Abstracts or Translations: Q44I
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D. Use of TAB and DDC

Combination: 1/2(Q37 + Q39)

1. Use of TAB: Q37

Linear Model: 1. :Q37 = -0. 001 +0. 018(Q50A) +0. 034(Q5OC)
- 0. 085(Q55) - 0. 019(Q56) + 0. 001(1/2(Q49 + Q58))
+ 0. 084(Q33 Q35) + 0. 056(1/2(Q40 + Q41))
+ 0.447(1/2(Q38 + Q44))

2.: Q37 = + 0. 014 + 0.452(1/2(Q38 + Q44))
+ 0. 056(1 '(Q40 + Q41))
+ 0. 087(Q33 Q35) - 0. 094(Q55)

2. Use of DDC: Q39

Linear Model: 1. : Q3 9 = - 0. 298 - 0. 136(Q5 OA) + 0. 072(Q500C - 0. 589(Q55)
+ 0. 099(Q56) + 0.497(1/2(Q49 + Q58))
+ 0.311(Q33 Q35) + 0.342(1/2(Q40 + Q41))
+ 0. 385 (1/2(Q3 8 + Q44))

2. : Q3 9 =- 0. 196 + 0. 342 (k/2±Q4O -±Q44)D - 0. q6 §(Q5
+ 0. 401(152- (QE8 Q441+ 0. 318(Q33 035)
+ .5!6(1T2(Q49 +Q58))

E. Utilization Problems

1. Utilization Restrictions

Combination: (Q42 x Q43)

Linear Model: 1.: Q42 Q43 =+ 0. 191 - 0. 006(Q5OA) + 0. 063 (Q5OC)
- 0. 074(Q55) - 0. 102 (Q56)
* 0. 140(1/2(Q49 + Q58)) + 0. 005(Q33 Q35)
* 0. 034(1/2(Q40 + Q41)) + 0. 009(1/2(Q38 + Q44))
+ 0. 128(1/2(Q37 + Q39))

2. : Q42 Q43 =+ 0. 194 + 0. 130(1/2(Q37 + Q39))
+0. 139(1/2(Q49 + Q58))

a. Encounter of Restrictions: Q42

b. Nature of Restrictions: 043

2. Utilization Difficulties

Combination: (Q45 x Q46)

Linear Model: 1. : Q45 Q46 =+0. 2 85 + 0. 13 9(Q5 OA) - 0. 034(Q5 OC)
-0. 04 0(Q55) - 0. 062(Q56)
-0. 007(1/2(Q49 + Q58)) + 0. 015(Q33 Q35)

+ 0. 076(1/2(Q40 + Q41)) + 0. 041(1/2(Q38 + Q44))
+ 0. 030(1/2(Q37 + Q39))

2.: Q45 Q46 =+ 0.266 40. 082 (1/2(Q4 0 + Q4 1))
+ 0. 139(Q5OA)
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a. Encounter of Difficulties: Q45

b. Nature of Difficulties: Q46 j
c. Solution for Difficulties (narrative - Q47): Not used

F. Utilization Effort

Special Index: E = 1/4(Q33 Q35 + 1/2(Q40 + Q41) + 1/2(Q38 + Q44)
+ 1/2(Q37 + Q39)) I

Linear Model: 1.: E = + 0.200 + 0.227(Q50A) - 0.007(Q50C)
-0. 306(Q55) + 0.033(Q56) + 0.315(1/2(Q49 + Q58)) I

2.: E = + 0.223 - 0.311(Q55) + 0.225(q50A)
+ 0.309(1/2(Q49 + Q58)) I

G. Utilization Problems

Special Index: P = 1/2(Q42 Q43 + Q45 Q46) I
Linear ,Model: 1.: P = + 0.251 + 0.106(Q50A) + 0. 015(Q50C) - 0. 116(Q55)

- 0. 076(Q56) + 0. 137(1/2(Q49 + Q58)) I
2.: P = + 0.251 + 0. 115(Q50A) - 0. 115(Q55)

+ 0. 137(1/2(Q49, + Q58))

IV. SEARCH AND ACQUISITION 
I

A. Information J
1. Desired Class of Information: Q16

Linear Model: 1. : Q16 = -* 0.496 - 0. 012(Q55) - 0. 014(Q56)
+ 0. 162(1/2(Q49 + Q58)) + 0.153(1/2(Q8 + Q9)) I
- 0. 070(Q10) + 0. 066(1/2(Q5 + Q6)) + 0. 006(Q3 + Q4)

2.: Q16 = + 0.491 + 0. 144_I2(Q8 Q9)) I
+ 0.163(1/2 4 9 + _58)) - 0. 079(Q10)
+ 0.O66(17 2(Q5 + Q6))

2. Class and Field of Information

a. Class of Information: Q28 I
Linear Model: 1. : Q28 = + 0.253 + 0. 248(1/2(Q8 - Q9)) - 0. 042(Q10)

0. 056(1/2(Q5 + Q6)) - 0. 040(Q3 Q4)
+ 0. 159(Q16) + 0.039(1/2(Q14 + Q17)) I
- 0. 032(1/2(Q21 + Q24)) + 0.032(1/2(Q18 + Q26))

2.: Q28 = - 0.243 , 0.246(1/2(Q8 -Q9)) - 0. 161(Q16)
+ 0.066(1/2(Q5 * Q6))

I
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b. Field of Information: Q29

Linear Model: 1. : Q29 = + 0.405 - 0.066(1/2(Q8 + Q9)) + 0.600(Q1O)
- 0. 086(1/2(Q5 + Q6)) + 0. 014(Q3 Q4)
- 0. 085(Q16) - 0. 002(1/2(Q14 + Q17))
- 0. 021(1/2(Q21 + Q24)) + 0. 022(1/2(Q18 + Q26))

2.: Q29 = +0.410 + 0.601(Q1O) - 0. 086jQ16)
- 0.085(125+ Q6)) - . 072(1/2(Q8 + Q9))

3. Description of Information (narrative - Qll): Not used

B. Content of Information Media

1. Desired

Combination: 1/2(Q22 + Q25)

Linear Model: 1. : 1/2(Q22 + Q25) = + 0.610 - 0. 040(Q55) - 0. 005(Q56)
+ 0. 088(1/2(Q49 + Q58))
- 0. 048(1/2(Q8 + Q9)) - 0. 030(Q1O)

0 0. 053(1/2(Q5 + Q6)) + 0. 140(Q3 Q4)
0 0. 015 (F) + 0. 047 (E) - 0. 008(Q16)

2.: 1/2(Q22 + Q25) = + 0. 569 + 0. 142(93 Q4) + 0. 053 (E)
+ 0. 092(1/2-( 49 + Q58))
- 0. 065(1/2(Q8 + Q9))
+ 0. 058(1/2(Q5 + Q6))

a. Desired Depth of Information Media: Q25

b. Desired Volume of Information Media: Q22

2. Actual Content of Information Media

Combination: 1/2(Q21 + Q24)

Linear Model: 1. :1/2(Q21 + Q24) = +0.090 4 0.009(1/2(Q8 - Q9))
+ 0. 008(Q1O) + 0. 032(1/2(Q5 + Q6))
+ 0. 003(Q3 Q4) + 0. 007(F) - 0.031 (E)
- 0.001 (Q16) - 0.711(1/2(Q22 + Q25))
+ 0.022(1/2(Q20 + Q27))
+ 0. 038(1/2(Q14 + Q17))

2.: 1/2(Q21 + Q24)= + 0. 120 + 0.712 (1/2f(22 + Q25))
- 0. 030 (E) + 0. 022(1/2(Q20 + Q27))
+ 0.039(1/2(Q14 + Q17))

a. Actual Depth of Information Media: Q24

b. Actual Volume of Information Media: Q21
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C. Form of Information Media C624/30VlI

1. DesiredI

Combination: 1/2 (Q20 + Q27)

Linear Model: 1.: 1/2(Q20 + Q27) =+0. 374 - 0. 051(Q55) - 0. 079(Q56)
- 0.025(1/2(Q49 +Q58))
- 0. 048(1/2(Q8 + Q9)) +- 0. 063(Q1O)
- 0. 030(1/2(Q5 + Q6)) + 0. 109(Q3 Q4)
+ 0. 175 (E) - 0. 019(Q16)
+ 0. 474(1/2(Q22 + Q25))

2.: 1/2(Q20 + Q27) = +0.316 + 0.472(1/2(Q22 + Q25))
+ 0._166J(El + 0. 111 (Q3 Q4)
-06. 072 (Q 5 5)

a. Desired Composition of Information Media: Q20I

b. Desired Layout of Information Media: Q27

2. Actual Form of Information MediaI

Combination: 1/2(Q18 -Q26)I

Linear Model: 1. : 1/2(Q 18 + Q26) + 0. 043 - 0. 02 9(1/2(Q8 + Q9))
-0. 023(Q1O) + 0. 040(1/2(Q5 + Q6))

--0. 065(Q3 Q4) -. 0. 05 9 (E)I
-0. 037(Q16) + 0. 845(1/2(Q20 + Q27))
- 0. 046 (1/2(Q 14 +Q 17))
+ 0. 121(1/2(Q21 + Q24))

2.: 1/2(Q18 + Q26) =+0. 011 -0. 846(1/2(Q20 + Q27))
+ 0. 122_11 2 Q21 + _Q2)) + 0. 062 (
+ 0. 069(Q3 Q4) - 0.037 (Q16)

0. 04 8(1/ 2(Q14 Q~ 17))I
+ 0. 044(1/2(Q5 + Q6))

a. Actual Composition of Information Media: Q18

b. Actual Layout of Information Media: Q26

3. Usual Composition of Information Media: (Ql9)I

Used only for one-way and two-way distributions

1). First Source

Combination: 1/2(Q14 sQ15)

Combination: 1/2(Q14 Q17)

A 13-10
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1. Why Used First SEource for Information: Q15

2. Location of First Source for Information: Q14

Linear Model: 1.: Q14 - -0.040 + 0.059(Q55) + 0.030(Q56)
0. 058(1/2(Q49 + Q58)) + 0. 116(1/2(Q2 + Q7))
0. 031(1/2(Q8 + Q9)) - 0. 022 (Q1O)

- 0.012(1/2(Q5 + Q6)) - 0.024(Q3 Q4) + 0.025(F)
+ 0. 056 (E) + 0. 014 (Q16) + 0. 109(1/2(Q22 + Q25))
+ 0. 089(1/2(Q20 + Q27)) + 0. 086(Q15)

2.: Q14 = -0.011 , 0.086(915 0.088(1/2(020 + Q27
0_., 02-Q 25 - 0. 11{i 2 (Q

+ 0.065 (E) + 0. 072(Q55)

3. Acquisition from First Source for Information: Q17

Linear Model: 1.: Q17 = -0.905 + 0.016Q55) + 0.006(Q56)
+0. 055(1/2(Q49 + Q58)) +0. 010(1/2(Q8 + Q9))
- 0.018(Q10) - 0.017(1/2(Q5 - Q6))
- 0. 063(Q3 Q4) + 0. 042 (F) - 0. 010 (E)
- 0. 079 (P) + 0. 006(Q16) - 0. 156(1/2(Q22 + Q25))
- 0.196(1/2(Q20 , Q27)) - 0.003(1/2(Q14 + QIS))

2.: Q17 - -0.966 - 0.198(1/2(Q20 + Q27))
- 0.155(1l2(922 Q25)) - 0. 080 (P)
- 0.071 (Q3 Q4)

E. Acquisition Time

1. Desired Acquisition rime: Q13

Linear Model: I. : Q13 -0.074 - 0.102(Q55) - 0.008(Q56)
+ 0. 250(1/2(Q49 + Q58)) + 0. 034(1/2(Q8 + Q9))
- 0. 017(Q10) - 0.005(,/2(Q - Q6))
+ 0.756(Q3 Q4) 0. 048 (E) , o. 052(Q16)
+ 0. 146(1/2(Q22 4- Q25)) + 0. 096(1/2(Q20 , (27))
. 0.0(;2(1/2(Q14 - (?15))

2. : Q13 - -0.070 , 0. 75:1(Q3 Q4) . 0. 2511, 2(Q49 'Q58))
0. 146(]/Lj22 • Q25)) - 0.095(1/2(920 + Q27))

-0. 086(Q55) + 0.054(916) - 0. 063(1/2(Q14 + 915))
0. 048 (E)

2. Actual Acquisition Time: 012

Linear Model: 1. : Q12 - 0.04h - 0.038Q.-5) 0. 024(Q56)
+ 0.165(1/2(Q49 4 Q58)) + 0.0-15(1/2(Q8 (49))
-0.046(Q10) - 0.016(1/'2(Q5 Q6))
+ 0.354(Q3 ( 4) 0. 042 (F) 0.027 (E)

0.009(1/2(Q14 Ql7)), 0.059(1/2(Q21 Q24))
0.089(1/2(Q18 Q26)) • 0.020(Q28)

- 0.006(Q29)
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2. : Q12 = -0. 010 + 0.353(Q3 Q4) + 0.088(1/2Q18 + Q26))
+ 0.167(1/2(Q49 +Q58_) + 0. 060(1/2(Q21 + Q24))
+ 0.034(E) - 0.039(Q1O) f

F. Contribution of Information to Task

Combination: 1/2(Q30 + Q31) I
Linear Model: 1.: 1/2(Q30 + Q31) = + 0. 764 - 0. 019(1/2(Q8 - Q9))

- 0.035 (Q10) + o. 039(1/2(Q5 + Q6)) 3
+ 0.029(Q3 Q4) + j.007(1/2(Q14 + Q17)) 5
+ 0. 115(1/2(Q21 + Q24))
- 0. 044(1/2(Q18 + Q26)) - 0. 005(Q28)

0.010(Q29) + 0.004(Q12)

2.: 1/2(Q30 4 Q31) + 0. 768 -, 0. 120(1/2(q21 + O24)
- 0. 041(1/-(Q18 +-026))-

1. Essentiality of Information: Q30

2. Extensiveness of Information Use: Q31 I
G. Search for Information

1. Usefulness of Title Listings or Abstracts: Q23

Linear Model: 1.: Q23 = - 0. 131 + 0. 022(Q55) - 0. 009(Q56)
- 0. 065(1/2(Q49 + Q58)) - 0. 181(1/2(Q8 + Q9))
- 0. 002(Q10) + 0. 117(1/2(Q5 - Q6)) - 0.062(Q3 Q4)
- 0.017 (F) + 0.206 (E) - 0.058(Q16)

0.222(1/2(Q22 + Q25)) + 0.36'(1/2(Q20 + Q27)) II
+ 0. 098(1/2(Q14 + Q15)) + 0. 048(Q13)

2.: Q23 = - 0. 152 - 0.364(1/2(Q20 + Q27)) + 0. !38 (El
+ 0. 2261/2Q22 +_q25)) - 0. 164(1/2(Q8 + _Q )j
+ . i-01(1/2(Q14+- QI5)) + O:.i4(1-(Q5-+ Q6))
- 0. 057 (Q16)

2. Discovery of Post Task Information: Q32

Linear Model: I.: Q32 = +0.085 + 0.054(Q55) - 0.047(Q56) 1
- 0. 071(1/2(Q49 + Q58)) - 0. 136(1/2(Q8 Q9))
• 0.074(QI0) -0. 001(1/2(Q5 - Q6))
-0. 003(Q3 Q4) + 0.043 (F) + 0.090 (E) + 0. 131 (P)

+ 0. 011(Q16) + 0.090(1/2(Q22 + Q25))
- 0. 050(1/2(Q20 + Q27)) - 0. 049(l/2(Q14 + QI5))
- 0.048(Q13) 0

2.: Q32 - 0. 101 0. 135IP)_- 0. 109(1/2(Q8 Q9))
+ 0. 072 (E) 4 0. 090(1/2(Q22 + Q25))
+ 0. 055(1/2(Q20 + Q27))

A

A 13-12



C6-2442/030 Vol I

H. Inadequacy of Search and Acquisition Process (I)

Special Index: I = j(iQ16 - Q281 , 1/2(Q22 + Q25) - 1/2(Q21 + Q24)l

11/2(Q20 + Q27) - 1/2(Q18 - Q26)1 I (l-Q17)
-Q13 - Q121 , Q32)

Linear Model: 1.: I ; ,0.410 - 0.005(Q55) - 0.004(Q56). 0. 012(1/2(049 +Q58))
- 0. 031(1/2(Q8 + Q9)) + 0. 014(Q10)
- 0. 021(1/2(Q5 + Q6)) + 0. 059(Q3 Q4) + 0.013 (F)
4 0.023 (E) + 0.030 (P)

2.: I = +0.406 - 0.059(Q3 Q4) , 0.029 (P)
- 0.036(1T2(Q8 * Q9)) + 0.024 (E)

V. INTERVIEWER ASSESSMENT

A. Interviewer Assessment of Information Needs of User: Q59

Linear Model: 1. : Q59 0.502 - 0.053 (Q50A) - 0.015 (Q50C)
- 0. 186(Q55) - 0.037(Q56) - 0. 196(1/2(Q49 + Q58))

0. 129 (Q33 Q35) - 0.077 11/2(Q40 - Q411)
0. 107 (1/2(Q38 Q44)) , 0.055 (1/2(Q37 - Q39))

2.: Q59 0.492 - 0. 194_Q5 0._132 (Q33 Q35)
0.078(1/2(9 _0 Q41)) + 0. 219(1/2(Q49 + Q58))
0. 111 (1/"2(Q38 - Q44)) 0 0. 056 (1/2(Q37. Q39))

B. Interviewer Assessment of Task Cre:|tivity: Q63

Linear Model: 1.: Q63 0.624 - 0.106 (QSOA)- 0.031 (Q30C)
- 0. 128(Q55) ,- 0. 013(Q56) + 0.248(1/2(Q49 + Q58))
- 0.039 (1/2(Q2 - Q7)) - 0.286 (1/2(Q8 - Q9))
- 0. 020 (Q10) - 0. 099 (1,/2(Q5 , Q6)) - 0. 245(Q3 Q4)

2. :6"3 -) 0.593 - 0.285 (1Q28 -9)) 0.242 (Q3 Q4)

* 0.250 (1C2(Q49 -Q456)-o0. 128 (Q55)

+ 0.090(QSOA)

C. Inter'iewer Assessment of )ifficulty in Acquisition and Use of Information

Combination: 1, 2(Q61 - Q62)

Linear Model: 1. : 1 2(Q61 - (X)) - 0.407 - 0. 096 (Q55)- 0.1t47 (936)
0. 103 (1 02(Q9 • Q58))

- 0.204(1 2(Q8 - Q9)) 0.022(Q1O)
0.098(12(Q5 + Q6)) - o.006(Q3 Q4)

- 0.029(Q16) - 0.024(1/2(Q22 - Q25))
0 0. 063(1 /2(Q2 0 , Q27))

• 0. 024(1/2(Q14 Q15)) + 0.035 (Q13)
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2.: 1/2(Q61 + Q62) = + 0.389 - 0.207 (1/2(Q8 + Q9))
+ 0. 070 LJ2fQ26.+ g215 - 0. 092 (Q55)

O 0. 101 (1/2(Q5 + Q6))

+ 0. 105(1/2(Q49 + Q58)) + 0. 037(Q13)

1. Interviewer A&sessment of Difficulty in Acquisition of Information: Q62 1

2. Interviewer Assessment of Difficulty in Usage of Information: Q61

D. Interviewer Assessment, Other Opinions (narrative - Q60): Not used j

A
I
I

I

I
I
I
I
I
I
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APPENDIX 14. SUMMARY OF TWO-WAY FREQUENCY DISTRIBUTIONS

I. INTRODUCTION AND INDEX MATRIX

The two-way frequency distributions run in the Phase II analysis are summarized
in this appendix. The actual distribution tables are presented in Volume III. The tables
present various elements from the two-way distributions and their interpretation.

The elements from the analysis are: (1) the Chi--square (X2 ) derived by the
BIOMED 08D computer program which tests the independence of the two questions,
(2) the degrees of freedom (df) relative to theX 2 , (3) the confidence interval for
Hypothesis rejection, (4) the correlation coefficient (r) of the table, and (5) remarks
about the structure and relationships of the taHe. Interrelationships are considered to
be proportionally high or low when the column and row distributions of two responses
are at variance with the total column and row distribution by at least 50 percent. For
instance the relationship of Technical Evaluation as a Kind of Activity is considered to
be proportionally high for Test or Evaluation, Reliability and Quality Control and
Customer Relation Tasks in the two-way table for Question 9 and 54. The population
distribution for Technical Evaluation is 12 percent, while for these three task cate-
gories it is 23 percent, 23 percent, and 35 percent respectively. Conversely the
population for Test or Evaluation, Reliability and Quality Control and Customer Rela-
tion tasks are 13 percent, 5 percent and 1 percent; white their distributions within
Technical Evaluation personnel (i. e., type of activity) are 28 percent, 9 percent, and
4 percent respectively.

The summaries are presented in two parts. Part I contains the nonchunk
question (Q2 - '10 and Q32 - Q63) two-way frequency distributions, while Part II
contains thost -)-way frequency distributions that concern chunk questions (Q12 -
Q31 and their combination with any other question).

The matrix (Figure A14-1) which follows this introduction identifies the two-way
tables that were run, and their relative position within the tables in II and III, respec-
tively. For example: beginning at the upper left hand corner of the matrix it is seen
that a two-way frequency distribution for Questions 2 and 7 was rin. Referring to the
tabulation in II, the first entry summarizes the findings of the Q2 vs Q7 two-way
frequency distribution.
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QQ QQQQQQQQ Q QjQQ Q1QQIQQQIQIQQ QQIQQ QIQQQQ1Q1

32 33 34 3536 3738 39 40 41 42 43 44 45146 47 48 49 505050 5] 52 5354 5556 57 5859 60 61 6263

.;T BULLETIN (TAB) 0 ---- - - -

NICAL REPORTS (STAR) -- __
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.-- ED INFORMATION CENTERS----------------------
.ALIZED INFORMATION CENTERS--------------------

STRIC TIONS __
...RIC TIONS ENC OUNTERED0

-.HTRANSLATIONS OF FOREIGN DOCUMENT-------------------S

OF DIFFICULTIES0

P DIFFICULTIES ENCOUNTERED

__E SOLUTION TO DIFFICULTIES _________

Q 4 8 - A G E O F R E S P O N D E N T - - - - - - - - - - - - - -

Q49 - NUMBER OF PERSONNEL SUPERVISE ------ --------

Q50A -HIGHEST DEGREE
Q50B -YEAR OF HIGHEST DEGREE ----

Q50C - FIELD OF HIGHEST DEGREE----- -----

Q51 -YEARS IN KIND OF WORK ----

Q52 -YEARS WITH COMPANY -- - - -

Q53 - JOB TITLE

USER Q54 - TYPE OF WORK ACTIVITY - -- ~ v
Q55 - KIND OF WORK ACTIVITY_

Q56 - FIELD OF WORK ACTIVITY-

)NS INVOLVING USER, Q17 - EQUIVALENT MOS
,ND ACQUISITION, Q58 - EQUIVALENT GS RATING

Q59 - INFORMATION NEEDS OF USERl
()NS INVOLVING USER, 060 - INFORMATION PATTERN
CH AND ACQUISITION

Q61 - USE OF INFOR.MATION

!CONS INVOLVIING USER: Q62 - ACQUISITION OF INFORMATION
CH AND ACQUISITION Q633 - CREATIVITY OF TASK

Figure A14-1. Pha~se II Two-Way IFrequency Distributions
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II. TWO-WAY FREQUENCY DISTRIBUTIONS INVOLVING USER, TASK AND
UTILIZATION, BUT NOT SEARCH AND ACQUE3ITYON QUESTIONS

Table A14-1. Phase II Two-Way Frequency Distributions
(USER, TASK, and UTILIZATION, excluding SEARCH and ACQUISITION)

Qu.estions ecIton X'2 df ar Rtemarks

Q2 vs Q. Task Initiattor vs. 314.05 20 0 . 0005 .040 Features of interest:
i'ask Recipient a. Tasks initiated by the respondent

are for his own use or go to
members of his profession.

b. Those generated by a decision
on the part of the respondent and
his colleagues are for his own

use.
C. The output (f tasks initiated by

a contractor or contractors go to
the particular contractor(s).

Q: vs Qi Task Duration vs, 68.94 32 a <. 0005 -. 057 A slight tendency for respondents to
Percentage of spend a greater percentage of their time
Time on Task on short tasks.

Q3I vs 7 Task Duration vs. 09.38 32 a <. 0005 .094 Several interesting features are:
Task Recipient a. Tasks of long duration are for

members of the respondent's
profession.

b. Tasks which are for the
respondent's own use vary In
duration from less than one
week to more than 365 days.

Q:3 vs QS Task Duration vs. 154.85 9C a. 0005 -. 062 There Is a slight tendency for tasks to
Class of Task decrease in duration as the distance

from nature of the class of task
Increases. Two notable exceptions are:

a. Tasks which Involve raw data
tend to be short durition (less
than 14 days).

b. Tasks classified as experimental
processes and procedures arc of
long duration.

Q3 vs Q.) Task Duration vs. 15-1.55 88 a<.0O00 -. 182 The tendency Is for tasks closer to
Kind of Task naturte to be of longer duration, Basic

research tasks take the longest time,
while test or evaluation, and reliability
and quality control tend to be short.

Q3 vs Qo Task Duration vs. 10S.99 04 a<. 0005 .044 Some Interesting features are:
Field of Task a. Tasks in chemical science and

materials tend to be more than
270 days in length.

b. Mechanical, industrial, civil,
and marine engineering tasks
also tend to be long, while those
In electronics and electrical
engineering are of shorter
du ration.

c. 78 percent of the tasks In
mathematics required more
than 30 days.

Q3 vs Q50 Task Duration vs. 91.68 64 .025<a<. 01 .057 Respondents working in the fields of
User's Field o, chemical science and materials, and
Position physical science perform tasks which

take more than 270 days.

Q5 vs W, Type ,f Task Output :124. 13 24 a<. 0005 .021 Tasks in which the output Is hardware
vs. Formality of tend to result In a formal briefing or
Task Output demonstration. while those in which a

decision Is involved an informal brief-
ing or demonstration results.
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Table A-14-1. (Cont)

Questions Description X2  df a r Remarks T

Q5 vs Q7 Type of Task Output 93.49 24 a<. 0005 -. 011 Tasks in which a finding is involved
vs. Task Recipient tend to go to members of the respond-

ent's profession and decisions to all
recipients except contractor(s).

Q5 vs Q8 Type of Task Output 676.80 72 a<. 0CO5 .105 Some of the more interesting associa- I
vs. Class of Task tions are:

a. Designs or design techniques
result in decision and hardware.

b. Test processes and procedures
yield hardware or a plan.

c. Performance and character-
istics yield findings.

d. Production processes and pro-
cedures yield recommendations
or decisions.

Q5 vs Q10 Type of Task Output 199.56 48 a<. 0005 -. 123 The following types of output associated
vs. Field of Task with a particular field are interesting

features of this interaction:
a. Production, management and

social science yield plan.
b. Electronics and electrical engi-

neering yield hardware.

c. Physical sciences yield findings.
d. Research (including computer

science) yield technical data or
information, and a plan. i

e. Mathematics yields findings.

Q5 vs Q63 Type of Task Output 138.49 18 a<. 0005 - .042 Tasks involving technical data are
vs. Interviewer typically assessed as being communi-
Assessment of Task cation of existing information.
Creativity

Qb vs Q7 Formality of Task 450.30 16 a<. 000, .316 There is a strong tendency for a more
Output vs. Task formal output the turther the recipient
Recipient from respondent.

Q7 vs Q55 Task Recipient vs. 293.92 44 a<. 0005 - .114 The further the task from nature, the
User's Kind of closer the task recipient is to the
Position respondent.

Q7 vs Q56 Task Recipient vs. 234.62 32 a<. 0005 -. 039 There is a tendency for members of the !
User's Field of respondents profession to receive thePosition task output from people working inmedical and physical science.

Q7 vs Q58 Task Recipient vs. 184.55 44 a<. 0003 .214 The higher the respondent's GS rating,
User's Equivalent the greater the tendency for the output I
SGS Rating of his task to go to an outside

organization.

(4 vs ttl 'lass of Task %s. 1015.9S 132 a<. 0105 .181 The followiag class-kind combinations

Kind of Task exhibit a high frequency of occurrence:

('lass Kind
Concepts Applied and basic

research

Math aids and Operational
k-omputer development
programs systems and R l)

support

Designs and (?peration.tl and
(iesign vi.;neerit.g
techniques te,, lopment
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Class Kind

Experimental Applied and basic
processes and research
procedures

Test processes Test or evaluation
and procedures

I-valuation System analysis,
te't or evaluation.
and reliability and
quality control

Specifications Engineering develop-
ment, production
end-items, and
reliability and
quality control

Production Production processes
processes and production
and procedures end-items

Technical status Applied research

Utilization R&D sunport

Cost and funding R&D support
and, adminis-
trative action

Q , vs QiO tc'las of Task vs. 71. 28 !6 a<. 0005 .142 Task classes with high proportions of
Vivid of Task accompanying task fields are:

a. Concepts: medical science and
phvs',cal science.

b. Math aids and computer
programs: research (Inctuding
computer science), and mathe-
matics.

c. Lxpcimental processes and
procedures: medical science
and chemical science and
materials.

d. EvL~matlon: mechanical, indus-
trial, civil, and marine
engineering.

c. Production processes and
procedures: production manage-
ment, and social sciences, and
chemical science and materials.

f. Technical status: medical
science, and chemical science
and materials.

g. Cost and funding; admirstrative
action: production, management,
and social sciences and mechani-
cal, Industrial, civil, and marine

engineering.

q-) vs Q110 Kind of Task vs. 541.3.1 88 a<. 0005 -. 131 Task kinds showing high proportions of
Field uf-Task accompanying fields are:

a. Applied and basic research:
medIcal science, chemical
science and materials, and
physical science.

b. Operational development:
research (including computer
science).
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c. R&D support: research
(including computer science).

d. Production processes:
production, management, and
social science.

e. Reliability and quality control:
production. management and
social science. ,

Q9 vs Q32 Kind of Task vs. 23.05 11 .025< a<. 01 -. 093 There is-no defirite trend. However,
Discovery of Post there is a high incidence of discovery
Task Information of available information after task

Icompletion for basic research tasks.

QJ vs Q54 Kind of Task vs. 149.37 44 a <. 0005 .038 Features of interest:
User's Type of a. Technical evaluation: a high
Activity proportion for test and e-'alua-

tion, reliability and quality
control, and customer relations;
and a low proportion for
research.

b. Scientific and engineering: a low
proportion for customer
relations.

c. Technical management: a high
proportion for reliability and
quality control; and a low pro-
portion for customer relations.

d. Administrative management: a
high proportion for production
end-items and customer
relations.

e. Both technical and administra-
tive management: a high
proportion for customer
relations.

QJ vs Q55 Kind of Task vs. 4738.71 121 a<. 0005 .660 The following are the incidence of high
User's Kind of proportion cross-overs (position to
Position task):

.a. Applied research: to system
analysis (24 percent); advanced
development, R&D support, and
test or evaluation (15 percent
each).

b. System analysis: to operational
system development (28 perccnt).

c. Advanced development: to
engineering development (32 per-
cent), and applied research
(25 percent).

d. Engineering development: to
operational development
(23 percent); advanced develop-
ment, and test or evaluation
(20 percent each).

e. Operational system development:
to test or evaluation (22 percent);
system analysis, engineering
development. It&) support, and
production end-items (13 percent
e'ch).

f. R&D support: to system analysis,
applied research, and test nr
evaluation (20 percent each).

g. Test or evaluation: to reliability
and qualKy control (24 pecnt);
applied research and system
analysis (15 percent ncah).
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h. Production processes: to test or
evaluation (34 percent) or produc-
tion end-items (19 percent).

I. Production end-items: to produc-tion processes (31 percent),

operational development (22
(22 percent).

J. Reliability and quality control:
to test or evaluation (34 percent);
applied research, system
analysis, and operational
development (17 percent each).

k. Customer relations: to R&D
support (23 percent); engineering
development (18 percent).

The least amount of cross-over
was for basic research (20 per-
cent) and reliability and quality
control (29 percent). The high-
est amount of cross-over was
engineering development
(66 percent) and customer rela-
tions (65 percent). On the
average, 44 percent of the
personnel crossed from a posi-
tion kind to a different task kind.
When kind categories are pooled
as in Phase 1. the cross-over
rate drops to about 25 percent.

Q9 vs Q56 K~nd of Task vs. 580.36 88 a <. 0005 -. 135 No distinct patterns are evident. Some
User's Field of interesting features are:
Position a, Production, management. and

social sciences: a high propor-
tion in production processes,
reliability and quality control,
and customer relations.

b. Medical science: a high propor-
tion in basic and applied
research.

c. Mechanical, industrial, civil,
and marine engineering: a high
proportion in system analysis.

d. Aeronautics and space technology:
a low proportion in basic
research, production processes,
and customel relations.

e. Electronics and electrical
engineerirg: a high proportion
in operation development; and a
low proportion in basic
research.

f. Chemical science and materials:
a high proportion in basic and -
applied reserach, and a low
proportion in systems analysis
and operational developi.ent.

g. Physical science: a high propor-
tion in basic and applied research;
and a low proportion In opera-
tional development.

h. lescarch (including computer
science): a high proportion inoperational development.

qJ Vs Q Kind ,;f Task vs. 274.28 i a < .0005 -.257 hligher ratings are related to thosc tasks
User's Equivalent closer to nature (research). R&D
(S Rating support Is somewhat normally distri-

buted, with a slight loading to the low
end of the scale.
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Q9 vs Q61 Kind of Task vs. 148.61 33 a<.0005 -. 244 There Is a tendency for use of infor-
Interviewer matlon to be difficult for tasks close
Assessment of to nature (research), and obvious or
Difficulty in Use prescribed for tasks furthest from
of Information nature (customer relations). Of

notable interest is the fact that tasks
Involving development of operational
systems, methods for using the Infor-
mation tend to be obvious or pre-
scribed.

Q9 vs Q62 Kind of Task vs. 75.08 22 a <.0005 -. 179 An interesting feature is that for both

Interviewer applied and basic research, methods
Assessment of for acquisition of information tends
Difficultv in to be neither clear nor obvious.
Acquisition of
Information

QU vs Q63 Kind of Task vs. 202.91 . a <. 0005 -. 232 The closer the kind of task to nature,
Interviewer the more likely it involves creation of
Assessment of new information, systems, or hard-
Task Creativity ware. Some interesting features are:

a. Basic research: a high pro-
portion in creation of new infor-
mation, systems, or hardware.

b. System analysis: d high pro-
portion in extensive evaluation
and analysis of existing data.

c. Customer relations: a high pro-
portion in task consisting of
rearrangement of existing Infor-
mation, with little evaluation or
analysis.

d. Production processes, production
end-items, and reliability and
quality control: a high proportion
in tasks Involving only communi-
cation of existing information.

(Q10 vs Q32 Field of Task vs. 3.93 8 a<.0005 .023 They are independent variables.
Discovery of Post
Task Information

Q10 vs Q.4 Field of Tack vs. 70.16 32 a <.0005 -. 102 There is no definite trend. Features of
User's Type of Interest:
Activity a. Technical evaluation: no medi-

cal science tasks and low in
mathematical tasks.

b. Scientific and engineering: no re-
lative differences.

c. Technical management: no
mathematical and few production,
management and social science
tasks.

d. Administrative management: no
production, management, and
social science, nad mechanical,

civil, Industrial, and marine
engineering tasks.

e. Both technical and administra
tive management: a high pro-
portion in production, manage-
ment, and social science and
medical tasks.

Qi0 vs Q55 Field of Task vs. 575.01 88 a<.0005 -.- 70 The field groupings show high propnr-
User's Kind of tions as follows:
Position a. Production, management. andsocial sciences: production

processes. production end-
items, reliability and quality

_--control.
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b. Medical sciences: research
(There are entries 1. only
research, PRtD support,
operational dystem develop-
ment and system analysis).

c. Mechanical, Industrial, civil.
and marine engineering
system analysis and customer
relations.

d. Aeronautics A.d space techno-
logy: very little basic research.

e. Electronics and electrical
engineering: no basic research.
but high in engineering develop-
ment.

f. Chemical science and materials:
basic and applied research.

g. Physical science: basic and
applied research.

h. Research (including computer
science): system analysis and
operational development.

I . Mathemetics: basic and
applied research.

QIO vs Q56 Field of Task vs. 5710.38 64 a <. 0005 .696 The following are the incidences of high
User's Field of propordonal cross-over (position to
Position task): ;

a. Behavioral and social sciences:
to mechanical, industrial, civil,
and marine engineering (28'I)
aeronautics and space technology,
and research (including computer
science) (191 each).

b. Medical sciences: to aero-
nautics and space technology
(547).

c. Mechanical. industrial, civil.
and marine engineering: to
aeronautics and space techno-
logy 127): electronics and
electrical engineering (18q):
production, management and
social scinces and chemical
sciences and materials (16%
each).

d. Aeronautics and space techno-
logy: to physical science (251;);
electronics and electrical

engineering, and research
(including computer science)
(207 each).

e. Electronics and electrical
engineering: to seronautlca and
space technology (48).

f. Chemical sciences and
materials: to aeronautics and
space technology (35%), and
physical science (237).

g. Physical science: to chemical
sciences and materials (28q):
aeronautics and space technology,
sbd electronics and electrical
engineering (20% each).

h. Research (including computer
science): to aeronautics and
space technology (23t): physical
science (17%); production,
management, and social e,.Ience3
and mechanical, industrial, civil,
and marine engineering (13
each).
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L. Mathematics: to aeronautics
and space technology (.14",):
electronics and electrical
engineering (20'",); chemical
sciences and materials, and

research (including computer

Cross-over was usually to aeronautics
and space technology (25";' of all cross-
over). The least amount of cross-
over was from medical sciences (13"'),
chemical sciences and materials (17").
The greatest amount of cross-over
took place in mathematics (56'). On
the average 27"; of the personnel left
their normal field of work for at
different field of task.

QIO vs Q58 Field of Task vs. 367.57 88 a<. 0005 -. 035 The features of interest are:
User's Equivalent a. Electronic and electrical
GS Rating engineering has 54', of the low

(GS-9) ratings.
b. Medical science

rated.

QlO vs Q61 Fic- j f Task vs. 55.0A2 24 a<. 0005 .025 There is no distinct pattern. Utiliza-
Interviewer Ition of information chunks for tasks in
Assessment of Iphysical sciences tends to be difficult
Difficulty in Use because methods and procedures are
of Information lacking.

Q10 vs (X2 Field of Task vs. 28.59 16 .05Wa~. 025 .022 No clear pattern exists.
Interviewer
Assessment of
lDifficultv in
Acquisition of
Information

QI1O vs Q63: Field of Task vs. 5l1. w! 24 .0005C42<. 025 .021 No distinct pattern. *rasks in the
Interviewer medical sciences are assessed as
Assessment of Task being creition. of nev. !nformation,
creativity svstems or. hardware.

Q:19 vs 0-4 Discover. of Postvs 9. 5 .1 .05a<. 025 .071 No significant differer e.
Task Informationv.
User's T NI)c of
Activitv

(p22 vs Q.75 IDiscoverv of P'ost 14. 61i 11 a<. 05 -. 050 They are independent variables. No
Task Information vs. significant difference.
User's Kind of
Position

(:22 vs Q16T D~iscover 'v of Post :1. 4; 1 a<.05 .012 They are independent variables. No
Task Information vs. significant difference.
I'sers l'iel~ of
Position

Q:;2 vs Q~54 Discovery of Pc st 10.71 11 a<. 05 .002 TheY are independent variables. No
Tlask I .fo rmoation vs. significant difference.
1User's I(1 iivalcrit

GS lRating

(Q::5 vs I.n I~. ;w Company TIC s77 . 01 12 ac . 000) . 17' There is a tendecc for those who ilsc

vs. E':aliiiaion of TlICt Iice or more a month to almost
('ompaly TIC< alway's find the need(-d information.

A high IprnIor~ion of those using TIC~
once a month seldom get whai is
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Q'15 vs Q13 Ilse of Company TIC 12.39 6 a<.05 .132* They are independent variables.
vs. Nature of
Itestrictions

(435 vs Q16 Use of Company TIC 7.717 6 a<.05 .111 They are independent variables.
vs. Nature ofDifficulties

Q35 vs Q50A Use of Company TIC 128.67 15 a<. 0005 .226 The higher the respondent's degree,
vs. ('so;'s Highest the more frequently he used TIC. A
Degree high proportion of those with no degree

never use TIC, while those wi t
doctor's degrees use it twice or more
a month.

Q35 vs Q55 Use of Company TIC 224.37 33 a<. 0005 -. 273 There is a moderate tendency for those
vs. User's Kind performing activities close to nature to
of Position use TIC more frequently. Interesting

feat ires of this relationship are:
a, Applied and basic research use

TIC twice or more a month.
b, Persons in test or evaluation

tend to use it once a month.
c. A high proportion of those in

customer relations and pro-
duction end-items never use
TIC.

Q35 vs Q56 Use of Company TIC 91.99 24 a<. 0005 .065 Persons working in medical science,
vs. User's Field of chemical science and materials and
Position mathematics have a tendency to use

TIC twice or more a month.

Q35 vs Q59 Use ol Company TIC 221.9-1 6 a<. 0005 .332 The tendency' is for persons assessed as
vs. Interviewer having a large information need to use
Assessment of TIC more frequcncly than those with a
Information Needs lesser need.
of User.

Q37 vs Q:t8 Use of TAB vs. '1 161 o<.0005 504 Those who know of and uFs W
Uic ni STA se . I eAita) , u, tno ., 'w

of TAB also knov, of STAR. and i,
of those who use TAB3 also , c STAR.

217 vs Q9 Use of TAB vs. 4197.09 5 a<. 0005 .41.1 Respondent's nhr ;,jiow and use TAII
Use of l)DC tend also to kn , and use PDC: S7,

of those who kiaw of TAB also know
of DDC, while 75' who use TAR also
use 1)1K.

Q17 vs Q 10 Use of TAR vs. 118.59 8 a<. 0005 .214 The tendency is for respondents who
Use of DOI) know and use TAB to also know and use
Specialized DOI) specialized Information Centers:
Information 7:3 of those who know of TAll also know
('enters of the other centers, and 59 of those

who use TAB also use these centers.

Q:;7 vs Q 1; r Use of TAB vs. 60.., S a,. 0005 .253 Although there is no distinct pattern,
Nature of there are some intetesting features:
lestrictions a. tespondents who do not know of

TAB encounter a high proportion
of proprietary restrictions.

1. Those who use TAB at least
once every 2 or :l months tend to
encounter both proprietary and
secority restrictions.

Q::7 is Q) 1; Usc of TAll vs. 10. 15 0 10W Thv are independent variables.
Nature of
Itifliculties
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Q37 vs Q50A Use of TAB vs. 134.73 20 a<.
000

5 .211 There is a tendency for persons with
User's lghest advanced degrees to know and use TAB
Degree more than persons with no degree.

Both master's and doctor's degrees
have a high proportion e! persons
who use TAB every issue or almost I
every issue.

Q37 vs Q55 Use of TAB vs. 184.39 44 a<.0005 -. 216 The closer the activity to nature, the
User's Kind of greater the knowledge of and use of
Position TAB. A high proportion of respon-

dents engaged in test or evalhation, I
and production processes and orocedures
do not know of TAB. Of the respon-
dents who know of TAB:

s. Applied research: a high propor-
tion use it every issue or almost
every issue.

b. Advanced development: a high

proportion use or see it about
once every 6 months.

c. Basic research: a high propor-
tion use it every issue or almost I
every issue, and another group
who do not ever use it.

Q37 vs Q56 Use of TAB vs. 51.86 32 .025<a<. 01 .064 They are independent variables. No
User's Field of significant difference.
Position

Q37 vs Q58 Use of TAB vs. 159.49 44 a<. 0005 .198 There is a tendency toward a greater
User's Equivalent knowledge and use of TAB at the higher
GS Rating sal:y levels:

a. Some 73'; of the sample above I
GS-14 know of TAB: and of
these. 64': use it.

b. Only 48' of those at GS-14 or
below know of TAB, and 39';
of these resrondents actually I
.se it.

Q37 vs Q59 Use of TAB vs. 169.3 S a<.0005 .293 Respondents with L rge external infor-
Interviewer mation needs tend to know and use TAB
Assessment of more than those with lesher need,.
Informalion Needs However, the following features should
of User be noted:

a. Some 27"" of respondents with a

large need and 44'; of those with
moderate needs do not know of
TAtB.

1). Some 2 1', of respondents with a
large need and 21, of those with
a moderate need know of TAB
but do not use it.

Q ;5 vs Q19 U, c oU STAR vs. 157.10 s a' .0005 .2413 There is a moderate tendency for those

Usc of )IX' who know of and use )IX to also kpow of
and use STrAR

(43S vs Q4. Use of STAR vs. Use 7. 1: 1 0 o.000", .212 No distinct patterns.
of Engligh Abstracts
or Translations I

Q304 vs t150A Use of STAR vs. l. (10 20 a. 000 . 112 There is a slight tendency for perso:s
t'ser' Ilighest with higher degrees to know of sad useDegree S'IA It.1A14-I

I
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Q:)1 vs Q55 Use of STAI :.. 144. 7s tf1 a. 0003. -114 Sn fe:.tur s ol interest
t'st's ind of a. iasic "esearch: a high pro-
Position portion use STAR every Issue

or almost everv issue.
I. Advanced development: tendency

to use it every 2 or :3 months
antd every 6 months.

c. Production end-items: a high
p)roportion ne~er use STAlR.

d. Production ,rocesses. a high pro-
portion in personnel who don't
know of STAl.

(Q:A vs t93 1 so of S G'As vs. 6;. 71 32 a<. 0005 .050 There is no distinct pattern. Less than
User's icld of 40 of the respondc:fts in all fields
lPos~tion except physical sciences knmw of STAR.

,i of those in phYsical sciences know
of STAR and :3 F use it.

Q39 vs 910 'sc ol DLC vs. Use 1486:. I a<.0005 .305 Features of interest:
of D)) Specialized a, Some 19 of the respondents who
Information Centers know of DDC also know of the

DOD Specialized IniormUtion
('enters, while 60 of those who
know of the centers aljo know of
DDC.

h. Some 22 of those using DD'
also use these centers; and ot
those who use these centers,
20. also use DDC.

Q:;9 vs Q,13 1e of DIV)C v, 37. G5 I a <. 0005 .27 Of the people who encounter restric-
Nature of tions, those who don't know of DDC
Restrictud'1s encounter a high proportion of pro-

prietar% restrictions: while those
using DDC tend to have both pro-
prietarv and security restrictions.

9 ', ,11. I c of 1)DC" vs. 1.02 1 a <. . 137 hey are indtependent variables

Ni tir of
Diffi'uittivs

. . .,.. +. I1 -,. 1 i' 2 endency to %nard thos .. , th higher
*,iest degrees kno%% in' of and using DI)C

"1-.; l-' of )W)' vs. 12. 19 a. -, .121 Feature of 'iterest
I t'er S !',pc of :a. 'I hose % ith tig:h proportion of

t"don't knov of lDt'' responsesare technical evaluation and
administrative management
personnel.

Q: s 9+. ' ,I I1 vs. K. 2 .d. 003
° 

-a :40:;, There is a tcndency for greater know-
l'+K's Kind of vi'ge and use of 11l1(, the closer the
t' Slion j position is to nature.

a. \ppiied research: a high pro-
portir mo of and , e DD'

I. Productiun processes, pro-
duction end-items, and reliability
; and qua llt\ control- a high I, to-portion do not kno'. of' lIX'

I, -- ' 4l iDD %!'. ii.i2 16 a. .000 -. 0 ,
,  l'eatures of interest

I o~r'. tlel o! a. "Don't kno% of DIX'": a toA
t'oiliou I . [ proportion in mathematics.

I . Knus, of, but don't use": a
high proportion in medical
sciences, and a low propotion in
mathermatics.

C. "Use Dis'": a ugh proportion In
mathematics and a low pro-

_ ___ portion in medical sciences.

A14-17



C6-2442/030 Vol I!

Table A-14-1. (Cont)

Questions Description X
2  d'W r lie-marks

Q39 vs Q58 Use of DDC vs. 202.70 22 a<. 0005 .304 As GS rating increase, knowledge of
User's Equivalent and use of DDC increases
GS Rating

Q39 vs Q59 Use of DC vs. 191.40 4 ac. 0005 .305 There is a moderate tendency toward
Interviewer the ,reatei the respondent's need for
Assessment of information, the greater his knowledge
Information Needs of and us, of DDC.

of User

Q40 vs Q41 Use of DOD 319-12 2 a<. 0005 .171 Slight tendency for those who know of
Specialized and use DOD Specialized Information
Information Centers Centers to also use other specialized
vs. Other informaton centers.
Specialized Infor-
mation Centers

Q40 vs Q5OA Use of DOD 37.59 10 -<.0005 .107 A slight linear relationship with no
Specialized distinct patterns.
InormaXi Centers
vs. User's Highest
Degree

Q.110 vs (Q54 Use of DOD :38. 11 8 a<.0005, .130 Interesting features:
Specialized a, Low use by medical sciences and
Informatio.. Centers research (including computer

vs. User's Type of science) personnel.
Activity b. Medical sciences and mathe -

matics personnel show a high II
proportion of those who "know
of the centers, but do not use
them."

Q40 vs Q55 Use of DOD 82.29 22 a<. 0005 -. 071 No special pattern. Those respondents
Specialized in basic research and production end- U
Information Centers items tend to know of the centers but

vs. User's Kind of do not use them.
Position

Q-10 vs '156 s of DOD . , a. 000, .017 No real pattern, but slight tendency U
Specialized towa, rds higner management using tne
Information Centers more.
vs. User's Field of
Position

Q*0 vs .- ' 'sle of 1)(01 101.81 22 a<.0005 . 117 As GS ratings go up, knowledge and use
' ,- ecialized information centers

Infornmation (Centei:s rises.

vs. User's
Equi alent G;S
IIatinp

QtI v s (). l (tier pt cializvfd q.O I a'.05 .0M. lhe; are independent variables.
I1 nit at on t' lte rs
vs. I 'er's Type ot
Act Ii vit

12 vs I 1rountr' ol I. :2 I 01),a<_ 01 01', No distinct pattern is' evident.
th'st 'ictions vs
I sir's T\'pv ''IA(ctl It,\

13 l-S N;ttir', ot G!,I-,1 2 a, .000., 1:;" Some interesting features:
It, attitns %s. :. Basic research- a high incidence
I vi's Kiod itI of sttcuri t restriations.

I totsItit - h. Some 72 of all restriction
enk-'ountiered "\ere alSSO(iatl(I I itli ailied resea rich, a\ tem

asis, aid develonment.
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.i3 vs (15; Nature of 27.0:1 IC a<.025 .05 - 068' No dfLinct patterns.
Restrictions vs.
User'. Field oi
Position

(P15 vs A \ neosr er of 23 . 1 5 a .0005 .118 No significant pattern is evident, but
Difficulties vs. there is a sligh' tendency for those with

i ser's Highest higher degrees to report more
Degree problems.

Q45 vs 0W Encounter of 1.<. 8 02a <.05 .018 They are independent variables.
Difficulties vs.
User's Field of
Degree

(1.5 vs Q56 Eneounter of 15.69 8 . < 0 05 -. 010 Thee are independent. No significant
Difficulties vs. difference, although the r medice
Iser's Field f sciences do show a proportionally
Position greater percentage of problems.

(115 Vs 7 Encounter f '.2 . i a<. 0005 .10 I There is a tendency for personnel with

''ifficulties vs. higher raings to encounter moreUser's Equivalent

PSiBtin9it vs .55 Nature of 1;. 3 22 at<.05 -. 093 They are independent variables.

Position

Q90A vs E55 User's Highest 62 1. M) 5 a,<. 00(05 -. 9:3 Strong tendency for persons working
l)egree vs. User's closest to nature to have the higher
Kind of Position degrees

a. Applied and basic research. a

high proportion of doctor's.
b. Advanced development: a high

proportion of master's.
c. Production processes: a high

proportion in respondents with
no degree.

's 15sIr's IliglMt Sis00.-, 65 a". .0005 .515 In general, the more abstract or further
c vs Iscc:', from the public the degree field the

Field of Degree higher the degree.
a. Physical science: a high pro-

portion of doctor's degrees.
h. chemistry: a high proportion

in respondents with doctor's
degrees.

V. Mechanical engineering A high
proportion in bachelor's dgrees.

d. Civil engineering a high pro-
portion in lbachelor's degrees.

e. Biological and medical sciences
a high proportion of doctor's.
I. Humanities : nd social studies
a high proiortion in master's
degrees.

t,O, Q.( I Its"-A Ililhst lol , l} . .0t0" .1 10 a0001 09 Some interesting fentures are,:

)
t

'gi'e' vS. I'se"rs light I It gist I 1 eld of Activi I .

I is'ors' Iheni'al science 82
and it:ie rials

Ph, sis'J sciences 2

Medical sciences I ",
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Table A-14-1. (Cont)

Qtceationz Description )(2 df a r Remas

Highest Degree Field of Activity

Professional Chemical science 34
and materials

Produt-tinn, 27
ma-.gement, and
social sciernces

Master's Electronics and 27
electrical
enginee ring

Aeronautics aiid 23
apace technology

Physical sciences 15

Blachelor's Electronics and 29
electrical
engineering

Aeronautics and 25
space technologv

Physical sc'ences it

Associate's Electronics and -10
electrical
engi nee ring

Aeronautics and 3 2
space technolopo;

No D~egree Electronics and 34

electrical
engineering
Aeronautics and 25.

apace techno!og)

Production, 17
management, and

soc ial sciences

Q50A vs Q53S User's Highest 447- 12 55 a,. .0005 .131 Thcrc is a strong tendency r persons
Degree vs. U ser's with higher degrees to make more -nonevj

RtHighest Degree GS

Doctor's C14-14 (14,000

19 199)4 23
(;S -lt;15 00

20. 9'91 10

;S -17 (2 1,000-
23, 9ii III

Professional :;S - IS It;. -,00 -
-4M, wo)

cstno020, 9TI) 231

N ister's (;- I I 1 .000 -

(;S -I I t; ,0 -,)
1 4. !1!)!)) II9

(S 1:1 1, 00(9
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Table A-14- 1. (Cont)I

Questions Description X2 d[ a r Remark,|
GiS

-- I ighest Degree GS-

Bachelor's GS-12 (10,250 -
11,999)

G I D 2,0O0 -
1 , 999) 21

(G6-l I 8,600-
10.249) 20

(;S-14 I {14,000 -

16. 499) 19

Associate's (;S-12 (10.250 -
11,999) 36

(;S-11 1 6,000)-

I .0 249) 3b

No Degree (;S-1I ( S,000 -
10, 249 33

(;S-12 (10.250 -

11.999) 26
GS-13 (12,000 -

i3, ,)9 ) 20

IQSOA vs Q5!. User's IHighest 141.64 l0 a<.0001 .265 Tendency for respondents with higher
Dlegree vs. degrees to have a greater information
Interviewer requirement.
Assessment of
Infformation Needs

I of User

Q50A vs Q63 User's Ilighest 107.45 1 a<.005 .21k T,o interesting features are
Degree vs. a. Doctors have a high proportion
Interviewer of tasks which aie mostlv
Assessment of creation of new information,
Task C reativ it% sstems, or hardware.

b. A high proportion of respomdents
with no degre, perform tasks
..... -.. c..nsist of communication

or rearrangement of existing
information with little
evytation or analysis.

q5oc %s 5-7, '. er's Field of lJ)gree 7.2.20 14:1 a . 0003 .210 Although thee are no distinct patterna.
vs. Uscr's Kind of the following features .re of interest
;I ition ti, No dlegree a ilgh proportion

in R&D) support, test or
evaluation, production p~ro-

ceases. and prtxuction end-
Itemis. an a low roortoo in
ipplied and tmtite resarch.

-tern anal sinand advanced

development.

I. ith.ora aa social studies
a Iujjt, prol, Otion ierlorming
IlL , puinx~rt and $%sterm

4ntlksims. atd a ltom prtlion
SI, adl'anced derelopment. and
engi we rin..

C, ltiol l1 and medical c 4enet,
a high prcm-ortikm in applied and

tyssiv rsA.iarx'h ari Ila suD lor1
an! a ln% proporlion n all other
kit. I of p-wition.

portion in s'ltrm anali ui. and

high proaqrto; in hiair
rarr h, ard SXIanced de'.!op-[_________ ____________ j -_____ mtnt.

I
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Table A-14-1. (Coat)

I
e.Cvlengineering: a high poportion doing advanced and
engineering development. ind
test or evaluation; and a low
proportion doing applied and
bastc research. production pro-
ceases and reliability and
quality control.

f. Mechanical engineering: a high
proportion in production end-
items: and a lo% proportion in

control. andl hasic rescarch.

g. C ormical engineering: a high
proportion in production pro-
ceases, reliability and qualit%
control, andi pubilc relations:I
and a low proportion in test
or evaluation. and advanced
development.

h. Aeronatitical engineering: i high
proportion in advanced develop-I
ment, arid test or evaluation;
and a low proportion in pro-
duction processes, production
end-items, and operational

development.
i. lectrical engineering a high

proportion performing engineer-
ing and operational development;
and a low proportion in basic
research and production

Ctrceses. a high proportion

ibohappl ied and fbasic
research. and a loA proportion
in most others.

k. Earth~ science a high propo~rtionI
in applied research and pro-

ductuon processes; and a lo%%
p)rtportion in p~roduction end-
items,. RLtirl) soprt and
enginaring and Option11(alI
(Irvrloi-ment.

flh~ira 9wrwra hith pro-
pnrtio in bsilc and applied
rcs.'avh. and a los prciimrti.,r
in trot or 0% Aluation. prmiuq-
ti,mn proresits. producUon
Ci-itemo. and put-4. relationo.
Xn.3tahrizaral iietr-e 4 hgh
I'rA~orti I in svhstsi analisip1
and Hll swfp;%Or . and a lo% pro-
''.;n In engineeri de~elop-
mrit. ;,radu~ctinm proreess.
pmluwt.an e'r-ifms, arA
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Table A-14-1. (Cont)

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I, W~ T n1ci. ~.- 1 2. 7- li4 -n Y 10 lisee 1, w, dlistinct patters. ica r, fite follwicng feature, ame of Intc rest-

tl . Feld g. tic-ge Ilist. ftr,,fattl- t.- ilrol-tloi

ti~iranhirs ae! l'mt~iitoi. .tdioul aie ,s eleott ito am]

tttnotiaal ed Medical Wcen-e All other fields

iCener.] t'rndociion. Medfics ac c and ate! - Wlrlala ..
cr4Oinerfv.4 .aaiacnn . and andmaril

- fe

(mu Meeiaolcal. Medical aic rad lctatsto
eoii-rmci ittut Itta. c0 ii. cleett0-1 enallicetln

and t.. ioa

ar&I In ..

clwetcci i Nteiaecai.fl Medical e .e-m. seecfraoica and efc
-g- l , i.,tmateals. evhlecitico l rt'snt . and anlttriridc

.. 0-ttnad. and

eA -titee iniutci aecl-lI~t .i - -W.n a .n.eetIca
ni Ig p.ainet'tttt :fIiittoelt. aKntnd .aito-na a c

F1 tri maaa-nei and .dt-an .

attatneeios iapceftecntdtt elcical . nilenn -. tila siec

- -ecr, ct leorotal and,- aclencel. and 6-ixdnl'

angi id civian Ciiein etgocl.. pfem, s

Matte mae. P metica. .- iriadle, and mcid Cr--
and medicl ' eniide nr sctnsoulca ais .pace ieliqc

iset ~ rrit -scecs (rmriif sc tietl-Ie scie e. 1.f4c an pac. tch.cttlj,
atz maiall s ani ecrt inc and I lr.icleii~sr

frwitlier ocience ant iridaerlil1a
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Questions r Flescription )C a r' Hlirms-

Q54 vs Q5S8 User's Type of 365.78 44 G'.. 0005 .48 ITefollowing featurits are of tiooso~t:
Activity vs . User's j . Technical evaluticlo has the banalt rar.V±:
Equivalent GS Rating b. Scientiic and engineering have a complete mage of raur~tb bLmu

are high In the middle range of rai~ngii.
v. Technical moanagemnt heavy In the upper middle range.
d. Adritalsoratie maneent is heavy in the lower middle range,

e. Both tehical %W~ adntrati,,v mantliemen dominate the upper
a~rt of the ranige.

Q55 vs Q56 User's Kind of 7 13. 01 86 a'..0005 -. 99 The following tab~e ahmrs tne tieporant aaunclstionx bet-rop intdam
Position vs. field of position
User's Field of Field of Poaition High Pr or' em low Prwolisu.

Position Production. Production Advanced and e50-Wv ingI
managemeA. anm procesaes. itci.luction devefopsnent
social aceee ed-Items, reliability

and quality control.
and customer relationa

Medical nce Nsic and %ppliei Mv~t of the et~er kiria I
Mechinical. SYateni &aaysis, and Ad anced doelopmen5. L-at
Indu trial, ii, customer r.ola ton3 or eval.ot.i--. re~liability and
and maIns qualitV control
engineering

Aeronautics and Advanced detelopaners Basic rese.rc ard cus'o'er
apace technology and production end- -eiationa

fteins

Electronice and Engineering develop- Basic resarch end produmo

e lectrical ment processes

engim-ecing

Chemical acience Biasic and &Mpial System analvnxa engineering
and materials research drveloxsent andi operational

developm.ent system8 , and

produclin Tnd-ium n
rellablltv and qcalit% control

Physical sciences Basic snd applied operational development acnd
research customer rclatonq

Re.ve:,rch System unalysla. Production processes, t-
(including operational develop- duction end-items, relIdbility
computer ment and R&D support and quality control

scimecei
,Mathematics Applied research E~ngneering and operatioaldeveloament, production pro-

ceses. production end-iens
an customer relations

Q55 vs Q4 Usneros Kind of 269.98 121 a'. 0005 -. 234 There is a slight tendency for respondents Derforning work which Is ClosestI
Position vs. to nature to make the moat money. The following table slvowo the peentae

r's~ Eqvuivalent of the sample within three salary ranges for each kiat of position.
GOS Rating

GS- G GS -12 GOs-15
Kind of Position to GS-t I to GS-14 nd above

Basic research 6 .50 44
Applied research 15 53 3.3
System Analysis 15 56 29
Advanced development 8 :,5 30
Engineering development 17 67 1
Oiperational development 2 1 62 17

qystemI
R,&D supp'ort 28 531 20
lesti or evaluatlni as 56 7
P roduction processes 2h 509 14
P roduction end-items 2S 64 7
Reliability and qiuality 2 5'52

control

C ustomer relations 8 661 28
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uestions De.m, ption 1k, f a r Remarks

Some notable features:
a. Basic research: highest salaries, with 44', at GS-15

I and above and only 6'; below GS-12.
II b. Test or vvaluatlon: lowest salaries, with 38'; below

5-12 and tu 7 at GS-15 and above.
c. R&D support. and reliability and quality control: a

[ high proportion both above GS-14 and below (S-12.

Q.- vs Q59 User's Kind of 222.41 2 :.0005 -. 321 There is a tendency for activites clop.sr to naturt to have a
Ploition vs. larger information requirement. Both applied and basic
mn'crvte-.er researvii have a large proportion of respondents with large
Assessment of external information npeds: while respondents in operational
Informatiou Needs de, eloprnert, test or evaluation, production processes. and
of t ser :nroduction ea~d-items tend to have an insignificant need for

such information.

kA I vs QX6. Interviewer 6,3 .- k e- Th- lere is a tendency for that information which Is easy to
Aissessment of a cquire to be easy to use.
Diffic."lty in Use of
Informatonvs
e r1,111wer Assess-
mer -f Dffi "ul a

Acquisition of
Info.'nation

*Data taken from two-way t. le, ra ..er t:..n from correlation matrLx.
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III. TWO-WAY FREQUENCY DISTRIBUTIONS INVOLVING USER, TASK AND
UTILIZATION QUESTIONS VS SEARCH AND ACQUISITION QUESTIONS

Table A-14-2. Phase II Two-Way Frequency Distributions
(USER, TASK, UTILIZATION vs. SEARCH and ACQUISITION

Questions Description X2 df a r Remarks

Q12 vs Q3 Actual Acquisition 1245.30 48 a<. 0005 .375 As could be expected, the longer tasks
Time vs. Task utilized more time to acquire informa-
Duration tion, Tie use of recall is basically

stable regardless of task length, although
there is a higher proportion for tasks of
one week or less.

Q2 vs Q3 [Actual Acquisition 7786.22 I30 a<. 0005 .684 In general, on.y 5- of the information
Time vs. Desired was not received within the desired timeIAcquisition Time limit. Also 33V; of the information was

received before the time requirement.

Q12 vs Q14 Actual Acquisition 2823.63 81 a.. 0005 .240 The greater the retrieval time, the more
Time vs. Location distant the first source.
of First Source for
Information

QI2 vs Q21 Actual Acquisition 2490.41 18 a<. 0005 .215 There is e tendency for more volume of
Time vs. Actual information to be related to ionger
Volume of Information acquisition time. Items of interest:
Mledla a. Acquisition in less than one day

has a high proportion of one
report item.

b. Some 29q of those who received
data in less than 1 day, reported
that they received all available
and pertinent information.

c. A sampling of available information
is related to longer acquisition
time.

d. All information available shows
no effect of acquisition time,
excert for being low in recall.

Q12 vs Q24 Actual Acquisition 191.52 12 a<. 0005 .006 There is a slightly higher proportion of
Time vs. Actual Depth recall responses that are related to
of Information Media specific answers (65'1 for recall and

51' for the population).

Q12 vs 028 Actual Acquisition 368.99 72 a<. 0005 .045 No pattern. High prupertion features:
Time vs. Class of a. Recall: a high proportion for
Information concepts, math aids and con-

puter progrm.A, test processes
and procedures, and utilliation;
and a low proportion for raw data.

b. Less than 1 day: a high proportion
for specifications.

c. Over 30 days: technical status.

QI2 vs Q29 Actual Acquisition 126.42 48 a<, 0005 -. 018 No pattern. Features of interest:
Time vs. Field of a. Recall: a high proportion for
Information mathematics.

b. Over 30 days: a high proportion
for medical sciences.

c. Less than 1 day: a low proportion
for medical sciences.

Q13 vs Q9 Msired Acquisttion 335.31 <5 a. i,005 -. 154 The closer to nature the task, the more
'rime a. Kind of time allowed to get Information:
T.sk High and low proportion features:

a. Recall" basic research high:
production low.

b. Less than I day: test or evaluation
high; basic research low.

c. 1-7 days: basic and applied
research low..

d. 8-30 days: basic research low.

e. 310-90 days: customer relations,
reliability and quality oontrol, and
basic research high.

f. Over 90 days: basic and applied
research high.

g. Productlot : production processes
and end-items. reliability and
quality control

h. Technical status: customer

relations
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Questions Discyiption )2 df a r Remarks

Q13 vs Q14 Desired Acquisition 1900.87 70 G<. 0005 . 177 As the time allowed to acquire informa-
Time vs. Location tion goes up, the first source has a
of First Source for tendency to be farther from the respon-
information dent. Features of interest:

a. Received with task assignment
associated with less than 1 day.

b. Respondent's own action asso-
ciated with longer acquisition
time (over 90 days).

c. Internal company consultant
associated with longer acquisi-
tion times (31-90 days).

d. Company library associated
with tasks lasting over I week.

e. External consultant, DOD infor-
mation systems and customer
associated with longer acquisition

times.

Q13 vs Q16 Desired Acquisition 246.34 65 a<. 0005 .022* No pattern. Features of interest;
Time vs. Desired a. Recall: a high proportion for
Ciass of Information math aide and computer pro-

grams, experimental processes
and procedures, test processes
and procedures, evialuation, and
utilization.

b. Less than 1 day: a high proportion
for test processes and procedures
and specifications.
and experimental processes and

procedures.

Q13 vs Q19 Desired Acquisition 18.56 10 .025< .017 They are independent.

Time vs Usual Coin- 0<.05
pogition of lrAormation
Media

Q13 vs Q22 Desired Acquisition 1734.01 15 a<. 0005 .227 The length of time allowable is greater
Time vs. Desired when a greater volume of information
Volume of Information is desired.
Media

Q13 vs Q25 Desired Acquisition 60.20 10 a<. 0005 .061 No pattern. hecali low for detailed
Time vs. Desired analysis.
Depth of Information
Media

Q14 vs Q3 Location of First. 3:17. 48 112 0<. 0005 .065 The tendlaney is towards longer tasks
Source for Information using first sucsthat are more distant
vs. Task D~uration fr m the individual seeking information.

High proportion features:
a. Rteceived with task assignment:

1-7 days
1). Ifecalled It 1-7 days
C. liespondent's own action: lIs-

270 days
d. xternal consultant: 91 -1 sO

days. lxl-270 days
e. DOD1 information systerms:

_1704-365 days, 15-21 days
f. ('ustomvr: 21-30)dave, 31-90

days

Q~ 14 v a Q94 l.,wat:mn of First 304). L~I 154 a. 0004)45 .41 I high proportion features:
Soxr-e for iniorma- a. ()%n col~ec-ion: basic research
tion %a. Kind of ' sk h. Asked colleague:* customer

relations
c. Asked supervisor IM~) support
d. D~epairtment riles operaion

sys vtem development
e. internal (ompan), consultant:

production end-items. reliabiilitv
:io4 qu.,Itvmi ind

f. lIbrar) basic, and applied
research

K. lMnufacturer, vendor or supplier-
proution procesqa

h. Customer: system analysis
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questions Description X2 df a T r Rtemarks

Q14 vs Q10 Location of First :390. 37 112 a,. 0005 (926 lilgh proportion features:
source for H . le'spondeflt's own actioni:
Infarmation vs. Imechanical, industrial, civil.
Hield of 'Task and marine engineering.

b. Assigned subordinate to get it:
productor-, management, and
social sciences; and mathcmatl's.

v. .tak a colleague: mathematics,
research and research equipment.

d. Library! chemical sciences.
e. External consultant. medical

sciences.
f. DOD1 services: mechanical,

industrial, civil, and marine
engineering.

Q14 vs Q15 Location of First j6434.87 70 a<. 0005s . 119 Fehiu res of Interest:
Source for Informa- a. Availabie or easy Lu use: a high
tion vs. Why Uacd proportion from recall and own
First Source for collection.
Information b. Found helpful previously: a high

proportion from subordinate.
company library, and supervlacr.

c. Moat authoritative: a high propor-
tion from colleague, internal
consultant. rianufacturer or
suppber, external consultant,
DOD Inormation system, anid
customer.

d. Only mource known: a hilgh propor-
tion from respondent's own
action, manufacturer or supplier,
and customer.

e. Told or knew inlormatio-i was
available from source: a high
proportion from recall and
department files,

Q14 vs Q16 Location of First 807.77 182 I<. 0005 .009' No pattern. Features of interest:
Source for Wnorms- a. Received wth task: a high ntopor-
tion vs. Desired tion for specifications.
('lass of Information b. Recall: a high prumortion for

concepis. test prneesses and
procedures, evaluation, and
utilization.

c. Own collectaon: a high proportion
for math aide son computer
programs.

d. Respondent's own acjtion: a high
proportion for experimental
proessees anid procedures, and
evaluation.

e. Asked subordinate: a high pr.)por-
tion for evaluation, production
processes and procedures. cost
and funding, and administration.

f. Colleague: a high pruportion for
utilization.

g. iflpervisor: a high proportion for
request for information source
production processes ad proce-
dures. None for concepts. math
aids and computer programs or
v:Zpertlntal processes aI'd
procedures.

h. Department files: a high proportion
for technical status.

1. Comipany consultant: a low propor-
tion for raw data. mst.1 aids asid
computer programns. expserlital
procpsses and procedures, and
techical status.

J. Company library: a high piportkic
for riquesft for Inforrnstton source,

Concepts, sad technical status.
k. Mkanufacturer. vendor or supplier:

aons in rew data. esiperimental
proedseas sadl procedures.
production processes aixi procedures.
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Questions t'escription - 72 is r Remarks

Q14 vs Q17 Location of First 355.63 50 4<.O0005 -. 076 Some 477 of cases received all informa-
Source for Informa- tiorn required fromi the first source. No
tion vs . Acquisition significant differences within first source
from First Source for for 'all information needed" or "part
Inform tion of the information". Beat first sources:

assigned a subordinate to get it (67,' for
"all the Information needed") and I
received with task 62 , for "all the
Information needed"). Worst first
sources: supervisor (26'i for "all the
information needed") snd libraries (.341
for "all the information needed"). High
proportion features:I

a. Irrelevant inappropriate informa-
tion: library, DOD information
systems, and customer.

b. Nothing: supervisor, library,

external consultant, and customer.
c. Reference to another source:

colleague, supervisor, and
library.

Q14 vs Q22 Location of First 1825.99 42 a<,0005 .201 Feat-ires of Interest:
Source for informa- a. Some 34", of those who used

tion vs. Desired recall as first source receivedVolume of informa- all their information fromtion Media recall.
b. Only 7 of those w'ho received

all of their information from
recall used another source as
the first source -- all being from1
the local work ?nvironment.

c. One report or document has a
relatively high proportion that

Was received with the task, or
went to the supervisor or

customer.d. Sampling has a low proportion
that was received with the task
or went to the customer or
external consultant.

e.All information available has a
high proportion that went to

company libraries.
Q14 vs Q24 Location of First 148.53 28 a<. 0005 -. 021 No pattern0. once over lightly is high for

Source for respondent's own action and low for
Information vs. department filtsa and ou~side libraries.
Actual Dev
Information -- I

Q14 vs Q25 Desired Depth of 87.94 28 a<. 1005 .046 *1 here is no apparent pattern.
Information Media
vs. First Source ior
Information

Q14 vs Q28 location of First 1(028.65 168 a<.0005 .084 Hi1gh proportion features:
Source for a.Received %itb task: specifications
Information vs. b. Rtecalled! concep~ts, math aids and
(lass of computer progarnms. test proicesses
Information and pro'cedures.

c. Searched own collection, math
aids awl computer progro,-

d. Respondent's own action experi-
mental processes and procedures,
and ra% data.

e. Assigned subordinate to get it
technical status, cost said funding.I
experimental processes and pro
reduces, and evaluation.

fL Asked a coileague math aids and
computer programs.

X. Asked supervisor production
norocia nd Procedures, and

h. Lib r ncxprmntal procss

1.1(41information 9Ystess toch-

k. Asked customer cost and liusiding.
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Questions Description X2 df a r Remarks

Q14 vs Q55 Location of First 431.77 154 a<. 0005 .013 No pattern. Features of interest:
Source for a. Basic research: a high proportion
Information vs. for recall, respondent's own
User's Kind of action, own collection, and use
Position of company libraries. None for

supeivisor or customer; and a low
proportion for department files,
company consultant and manu-
facturer, vendor or supplier.

b. Applied research: a high propor-
tion for DOD centers.

c. System analysis: a high proportion
for external consultant and
supervisor.

d. Operational system development:
a high proportion for DOD Infor-
mation centers.

e. Production processes: a high
proportion for manufacturer,
vendor or supplier and subor-
dinate.

f. Production end-items: a high
proportion for company consultant.

g. Customer relations: a high pro-
portion for outside library.

Q14 vs Q56 Location of First 330 112 a<. 0005 .004 No pattern. Features of interest:
Source for a. Behavorial and social science: a
Information vs. high proportion for subordinates.
User's Field of b. Medical sciences: a high propor-
Position tion for outside libraries,

external consultants, recall and
respondent's own action.

c. Mechanical, industrial. civil, and
marine e'ngineering: a high for
respondent's own action and DOD
information centers.

d. Aeronautics and space technology:
a low proportion for respondc.'t's
own action and external consultant.

e. Flectronics and electrical engi-
neering: a low proportion for
outside libraries.

f. Chemical sciences: a high propor-
tion for company libraries and
external consultants.

g. Research and research equipment:
a high proportion for external
consultants and customer, an a
low proportion for department
files. subordinates aid supervisor.

h. Mathematics: a high proportion for
colleagues and company libraries,
a low proportion for subordinates,
department files, and manufacturer
vendors ard supplies; none for
respondent's own action, outside
library and customer.

Q15 vs Q17 Why Ised irst 211.43 20 a,. 0005 .046 No pattern. Features of Interest:
Source for a. Heceivt I with task: highest for
information vs. received all information needed
Acquisition from from first sourre although some
First Source fur 39. of the Information that
information received information aith the

task needed additional data.
b. Avallabiitv a high proportion

for getting nothing from first
sourCe.

c. IHelpful previously: a high propor-
tion' for Irrelevant or inappropriate
informat ion and reference to

ano her sour-e.
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Table A-14-2. (Cont)

Questions Descripion X1 df a r Rtemarks

Q16 vs Q5 Desired Class of 348.21 78 a<. 0005 .051* No pattern. Features of interest:
Information vs. a. Hardware: a high proportion for
Type of Task Output experimental processes and

procedures; and a low propor-
tion for raw data, requested
information source, and utiliza-
tion.

b. Design: a high proportion for
design: and a low proportion for
raw data and experimental
proceases and procedures.

c. Finding: a high proportion for
experimental procesaes A
procedurea, math aids and
computer programs, and raw
data.

d. Recommendation: a high propor-
tion for concepts.

e. Decisions: a low proportion
for technical status and
requeat for information
source; none for perform-
ance and characteristics and
production processes and
procedures.

f. Plan: a high proportion for coat
and funding. and administrative
action, and production processes
and procedures.

Q16 vs Q8 Desired Class of 1168.03 156 2<. 0005 .089* Due to the fact th t1 the cas of informs-
Information vs. tion is made up o( three sub-sets of
Class of Task taakc (i.e., there are three Informa-

tion chunks per task for Question 16).
no meaningful pattern is evidenced.

Q16 vs Q1O Desired 7lass of 714.55 104 0<. 0005 -. 054' No pattern. Features of interest:
information va. a. Concepts: a high proportion for
Fild of Tack physical science; none for

mechanical, industrial, civil,
and marine engineering.

b. Raw data: a high proportion for
physical sciences and research
and engineering; none for

mathematics.

ahigh proportion for research and
research equipment, and mathe-
matics.

d.Design: a low proportion for
chemical sciences.

e. Fxperimental processes and
procedures. a high proportion for
medical sciences and mathematics:
and a low proportion for aeroratuticis

ad space technology. ad elec-
tronics and eiectrical engineering.
I Pest processes ad proredu res! a
low proportion for behavioral and
Wavia1 sct~#c@. And mc.Idita -At i-

int t-% AM Yuman ftir mu-v A~na Is ai ui
trmia. t a% 1. anm Armnv.,rnini-ring
P.lroduct ion processes and prort-
dures a high for behas~isoral and
social aci50ce am rhemnical
sciences; none for medical sclarrars
sand mathernatics.

Ii. technical statue a high propor-
tion for medical suitires and
chiemriral scipncee.

1. itili1ratias a high proportion ioe
medical acience. and rpieeruh
uad rs4ereb equipmewnt.

). ost analtininistrattu action-
a high propeelion for 131ehs'lorel
and social scietre. W4l Mehan-
$cal. inilautrial. civil. and marine
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Questions Dlescription (2 df a r Remarks

Q16 vs Q1)7 Dpsired class of 281. 1l 52 a,.. 0005 .028- There is no apparent pattern. Features
Information vs. ofinterest:
Acquisition from a. Irrelevant or Inappropriate
First Source for information: a high proportion
Information for requested kzformation source.

concepts, sOW utilization; none
for raw data, experimental
processes snd procedures,
design or design techniques.
evaluation and production
processes and procedures.

b. Nothing; a high proportion for
requested informat ion source.
math aids and computer pro-
grams: none for experimental
processes and! procedures.
evaluation, And utilization.

c. A reference to another source:
a high proportion for requested
information source. moth aids
and computer prog, ira. and
technical satiua; none forI experimental processes and
procedures. and rawl data.

d. Part of inform~ation: no outstand.*
tng features.

e. All information needed: a high

proportion for raw data.

016~ %a Q21 D~esired Class of .259.31 :19 a... 0005 . 010. There is no petterr. Features of
information vs. interzst:
ketual V'olume of a. All from recall: a high propor-
Information Media tion for utilization. evaluation.I test processes and procedures.

math aide and computer pro.-
grams; and a low proportion for
concepts and technical status.

b. (ne report or document: a high
proportion for specifications; and
a low proportion for requested
iniformat ion soDurce. concepts.
and technical status.

c. A sampling. a high proportion for
technical statue.

d. All pertinent information: no

Q16 a Q21 1Desred las of 30.6 uique characteristics.

Qi~5 22Desre lss f 3056 39 a.. 005 . 0121 So a,"zent pattern. ature. of
Informatinn vs. Interest:
Desi red % olum.w of a. All from recall a high propt rtion
inforwatlon Nedia for test praosees, and proceadures.

IQoey for fo r ecoea Sats

pr&% sei proedurwt

-1- wle Q.1 Iesired class of Use.0 Zu a il'k . 014, N Aoat fatterit. )twturws of

Informat ion %.5 9, ireal
a efulne of Title 0 . Noti a atmoir a high py"Wtian

IListiSa or for rw date

sai w~winwoutl processes aMW

t t"d A ith p , po rtia for

CV0. '-w*F-.ws"

___to.an __ __ _ o Pep ao, I
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Qutons D~escription X2 df r llTak

Q16 vs Q24 Desired Class Of 96.46 26 <1005 -. 003, There Is no pattern. only icaturus of
Informtation vs. interest are that requested information
Actual Depth of source is high In proportion to Once-
information media over-lightly and experimental processes

and procedures.i high for detailed

QIG vs Q25 Desired (aiss of 69.73 26 .0005 -. 022, There is no apparent Pattern. Features
infoarmation vs. of Inerest.
Desired fDepta of a. (irice-over-lightly a high propor-
Informnation Media tion for techii status.I

b. %Ipecifiv answer: no unique
features.

c. Detailed analysis: a high propor-
tion for concepts and experim~ental
processes and procedures.I

4416 vs Q26 Desired (lass of 632. 10 208 .0005 . 004* There is no apparent pattern., features
information vs. of inerest:
Actual Layout of a. Rfequested information sourre*
Informnation Media a high proportion for telephone:

photos: and graphica and text.I
b. concepts. a high proportion for

narrative tewt, and graphics
and text.

c. xw data a high proportionf

IfTaphics. tables or fit: as.

d. !.iath aids Ind computer programs-
a ihproportion for narrative
ts;adgraphics, tem., oral,

and recall.
e. D~esign a high '7roporttott for-

l. Tet ea processes N oue

high proportion for rerall a
graOpics. text. oral and r"cal.

h. I %aluaioft a i igh Progrtion for

r.seckal io. narrative text.I
). l'rformwo and characteristics.

fa)rina bcriefings; slide sand
r4(osf pictures: And mirroil-,'.

It. rtidwiion pr-ese. ald proc.-
duiws: a high proroft for

I ~telephone. marstit, .tetsIWCSI
s-ad list&a. photoe and tst. AdI~*V teph rmn. oral sdrwall.I . tatliratic m* - gh praporls a for

-telephone t oanle lsta: narratl *'
test. abi&PA aas. sdphooe.

V. tes.
Those ph"Ial istes 1ich W4cre
mo frechod inr -*rtin classe

I i j I I raw 4M. a~cr Ik
fo " dew1
.ttphirt am tar

A14-34



C6-2442/030 Volt!

Table A-14-2. (Cont)

Quetions (icacription )( f a r Remwarks

(lit; vs QJ26 4. Narrative text. tabls

it ontf ad Hlsa no"e for
request aM iformatlen
source: conlcepts: raw

ptocesaa and proce-
dures ,

S. Graphics and lists
rem. for rawi data. and
exilernental procesaes
and procedures.

6. Photos and toot noe
for math aide and comn-
pauter program: test
processes and prtce-
dures.

qMf vs q,. Ifesifed cliox of 639. 3S 20m G-0'.005 On, I here is no slparent pattern. sbow
Information s a.the samne relationshipa as Qli vs a~
Degired La vout of
Information Media

till vs (12% Destred tlass of :i1617.45 156, 0'. ows0 A9' pattern exists. but it is an unexpectedly
Informration vs weak oar The domicani features of the
tlass of Information table relate to clsas of request that

match the class ol tak. but the propor-
tions in evidence are not very high.
This shows that if an individual in
seeking a certain class of information.
he does not necessarily - - or evab in
the nva)ority of cases -- ask for the
class of InformatIon. but for some
subset or comnponent class. For
example. Information of the concept
class had only . of ther associated
request to first source class t~nrfetd 1
an concepts.. wale 20, of the reque

wer, for performance, aW characteristics
data ad IN . for technical status.

wif t q1!, ~srv 114 ,OooS .0140. ihar, isnodeftnitesittern. Festures
Inormnation vs. of itetrest

icdof ";fornatian a lIk oral and socil sciences:
aig proresessar forproc dus.
ar,*~ amg prprocedres prActl

I co~st mo dmitrtltative aton.
b. Yiedicti sciesce a high ps Tr

tioa for requrstod informationI Sotrro. Virpartmeslal process
Ised .. .edurw. utilzation noe

for Conept rum data. or Pro
I ~~~dusctioa Processes aOW eoetre

c. irbchstia W~ "sita. rivil,

propeition far cowt amd admitl-

trair. MW or#tftliso.

Ia mar sLow prpft oto at ade
1~ I , ie "i-tte foeger OspMixsta

and eq a" e§M pfw*"W~a. Owa

t tft a h to prprto, for Math 6w

W-ceiselere asi A"g isw'

and 10'e peg. .4. -i

!I" fo at "Vits ssi a

i. iaae*sti, hih eupfee aliti

ahad a herg's pewrmle

I It at COMMetele Vitari..
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Questions Description X2 df a r Remarks

Q16 vs Q32 Desired Clss of 9.70 13 <. 05 .006' They are independent.
nformation vs.

Discovery of Post
Task Information

416 Q61 Desirel ('lass of 144.82 39 a<. 0005 -. 017" There is no pattern. Features of
Information vs. interest:
Interviewer a. Obvious or prescribed: a high

Assessment oi proportion for design or design
Difficulty in techniques.
Use of Information b. Independent of professional

judgment: a high proportion for
production processes and proce-
dures, and cost and administrative
action.

c. Dependent upon professional
judgment: no outstanding features,
although concepts has the highest
proportion.

d. Difficult: a high proportion for

concepts, and math aids and
computer programs.

Q16 vs Q62 Deeired Class of 90.98 26 a<. 0005 -. 0414 There is no pattern. 1 eatures of

Information vs. interest:
Interviewer a. Clear or obvious: a high propor-
Assessment of tion for raw data; ai:d a low
Difficulty ia proportion for concEpt.
Acquisition of b. Fairly clear or obvious: a high
Information proportion for concepts, and math

aids and computer programs; a

low proporlion for utilization.

Q17 vs Q22 Acquisition from 713.30 12 a .0005 . 279 There Is a tendency for the greater the
Eirst Source for deslr& volume, the less the amount
Information vs. received from tho first source. Recall
Desired Volume of and one report or document has a propor-
Information Media ttn of "received all the information

needled." A sampling has a high propor-
tion of "part K the Information" and a
"reference to another source. " A

unique characteristic is that 57'; of
those who reported they received
irrelevant or inappropriate information
from the first source ended up with all
the information that could be found perti-
nent to the subject.

917 vs 9.25 Acquisition from 47.41 a<.0005 -. 051 There is no pattern. Only feature of
First Source i, r interest: COce-over-lightly is high for
Information vs. "received nothing" and a "reference to
Desired Depth of another suurce."
Information Media

Q21 vs 922 Actual Volume of 10392.48 9 r<. 0005 .826 Interesting features:

Information Media a. Some 96"; of those who desired
vs. Desired Volume information by recall or sampling
ef Information received it in that manner.
Media b. Some 79' of those desiring

informa~tion in one report or
document received it in that

manner -- with 17", of the data
from. a sampling,

c. Some 68'; of those desiring all
the material available acquired
this depth of information --

with 2Y. receiving only a
sampling.

Q21 vs Q24 Actual Volume of 385.72 6 a. 00i15 .049 No apparent pattern exiets. Features of
Information Media vs interest:
Actual oepth of a. All from recall- a high proportion

Information Media for a specific answer.
b. One report: no outstanding feature.
c. A sampling: a high proportion for

a once- Gver-lIghtly.
d. All reports pertinent: s low propor-

_ tion for a once-over-lihly.
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1

Questions iDs.ripion X2 df a r Ilemarks

(121 vs Q26 Actual Volume of 2(27. 37 4N a<. 0005 .2:12 The greater the depth. the more formal
Information Media the lavout. F'atures of interest:
vs. Actual Layout of a. One report or document: a high
Information Media proportion of telephone, table

or list, and narrative text.
b. Sampling: a high proportion of

graphic, text and oral: and
graphics text. oral and recall.

c. All material available: no
outstanding features.

(121 vs Q27 Actual Volume of 2839.51 68 0<. 0005 .243 Same basic pattern and characteristics
Information Media as Q21 vs (126.
vs. Desired Layout
of Information Media

1Q21 vs Q28 Actal Volume of 340.98 36 a<. 0005 OW There is no pattern. Features of
Information Media interest:
vs. Class of a. Recsll: a high proportion for
Information experimental processes and

procedures, specifications,Iperformance and characteristics.
and utilization: and a low pro-
portion for design and design
techniques, production processes
and prof edures. cost and
adminis rative action,

b. One report: a high proportion
for production processes and
procedures.

c. A sampling: a low proportion
for production processes and
procedures.

d. All pertinent Information: no
outstanding relationship.

Q21 vs Q29 Actual Volume of 57.77 24 a<. 0005 -. 031 There is no pattern. Only feature of
Information Media interest: All from recall is high for
vs. Field of research and research equipment,
Information and mathematics.

Q21 vs Q30 Actual Volurie of 65.01 9 a<. 0005 .056 No pattern. Only high proportions:
Information Media a. Recall high for "somewhat help-
vs. Essentiality ful".
of Inform~ation b. One report high for "neither

helpful or essential."

(21 vs Q31 Actual Vclume of 102.34 15 a<.0005 .028* There is no apparent pattern. There
Information Media are no outstanding features.

I vs. Extensiveness
of Information Use

Q22 vs Q5 Desired Volume of 168.87 18 a<. OCos .010 There io no pattern. Only feature of
Information Media interest Is technical data which is high
vs. Type of Task for elI from recall and low for sampling.
Output

Q22 vs Q9 Desired Volume of 188.14 33 a<. 0005 -. 045 There is no pattern. Features of
Information Media Interest:
%s. Kti.d of Task a. One report: a high proportion for

customer relations; a low propor-
tion for basic research.

b. Sampling: a high proportion for
basic research.

c. All pertinent information: a high
proportion for production end-
items.

Q22 vs QI0 Desired Volume of 47.27 24 .001< -. 015 They are independent.
Information Media vs. a<. 005
Field of Task

Q22 vs Q23 Desired Volume of 563.51 6 a<. 0005 .249 As more volume is desired, there is a
Information Media va. tendency to use title listings or
Usefulness of Title abstracts more.

Listings or Abstracts

L
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Questions Description X r 2  df a r lemarks

Q22 vs Q25 Desired Volume of 141.38 6 a< .0005 .078 Interesting ieatures:
Information Media a. All from recall: a high propor-
vs. Desired Depth tion of specific answers: a low
of Information Media proportion of detailed analysis.

b. A sampling of reports7 a high
proportion of once-over- lightly;
a low proportion of specific
anbwers.

Q22 vs Q27 Desired Volume of 2710.91 48 a; . 0005 .254 Same pattern as Q21 vs. Q26 and Q21
Information Media vs. Q27.
vs. Desired Layout
of Information Media

Q22 vs Q28 Desired Volume of 329.28 30 a >. 0005 -. 002 There is no linear relationship. Although
Information Media there is a significant difference between
Class of breadth desired and received in Phase
Information II, their relationship to class of infor-

mation is relatively the same.

Q22 vs Q32 Desired Volume of 63. 76 3 a>, 0005 . 101 There is a slight tendency for those
Information Media vs desiring more volume to discover post
Discovery of Post task information, but there are no out-
Task Information standing features.

Q22 vs Q61 Desired Volume of 51.63 9 a >. 0005 .070 There is no pattern and no outstanding
Information Media characteristics,
vs. Interviewer

Assessment of
Difficulty In Use of
Information

Q22 vs Q62 Desired Volume of 47.46 6 a >. 0005 .040 There is no pattern and no outstanding
Information Media vs. characteristics.
Interviewer
Assessment of
Difficulty in
Acquisition of
Information

Q23 vs Q9 Usefulness of Title 274.91 22 a , 0005 -. 169 There is a tendency for those individuals
Listings or Abstracts on tasks farthest removed from nature
vs. Kind of Task (research) to use title listings and

abstracts less. Use of title listings or
abstracts has a high proportion of basic
and applied research.

Q23 vs QIO Usefulness of Title 94.60 18 a >. 0005 .010 There is no pattern. only unique feature
Listings or Abstracts is that medical science personnel reprtd
vs. Field of Task a i,. proportion ,1 use.

Q23 vs Q25 Usefulness of Title 154.30 4 a >. 0005 .04 I here is a tendency for those who desired
Listings or Abstracts a detailed analysis to use title listings
vs. Desired Depth of and abstrats more often.
Information Media

Q23 vs Q55 Usefulness of Title 246.35 22 a >. 0005 -. 134 Same pattern as Q23 vs Q9.
Listings or Abstracts
vs. User's Kind of
Position

Q?3 vs Q56 Usefulness of litle 98.64 16 a >. 0005 .025 Same pattern as Q23 vs QIO.
Listings or Abstracts
vs. User's Field of I
Position

Q24 vs Q25 Actual 1)vcph of 5382.95 4 a >. 0005 .692 The user usually gets the depth he
Information Meeia desires (79'. - 957Z). If he gets a specific
vs. Desired Depth answer or detailed analysis, he usually
of Information Media wants this depth of Informa'ion (96'. and

9214. respectively). However, "once-
ovur-lighiy" information was de"ired Is
this form only 39i of the time.

Q24 vs Q26 Actual Depth of 468. 66 32 a>. n006 .058 There is no pattern. Features of
Information Media interest:
vs. Actual Layout a. Once-over-lightly: a high propor-
of Information Miedia tion for photo and teat; gro-hics,

text. oral and recall and I rmal
briefinga. and a low propotion
for graphics: graphics and lists.
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Questions Description Z df I r I i

Q24 vs (926 ;j. Specific answer-f high propor-
((Cont) tion for telephone; and a low

proportion for graphics, text,
oral and recall.

c. Detailed analysis: a low propor-
tion foi teipphone: group discus-

S ion: and informal briefirga.
Noe for photographs.

Q24 vs 927 Actual Decpth of :167.56 32 a< .0005 .05F Trhere In no pattern.
Ilnformation Media
vs. Desired LaYout
of Information Nlc-dia

Q24 vs Q28 Actual iOepth of 114.55 24 a< .0005 -(ii There is no linear relationship There
Information Media is no pattern. A proportional distribution
Va. class of is evidenced throughout, but concepts
Information are low for specific answers.

Q24 vs Q29 Actual Oepth oi 28.49 16 a<. o2r .011 They are independent.
Information Media <.0or
vs. Field of
Information

Q24 vs Q10 Actual Depth of 217. 64 6 a <. 0005 .121 The greater the depth desired, the more
Information Media the likelihood that the data will be

Informatior helpful.

Q24 vs 9:11 Actual Depth of 308.51 10 a <. OtiO5 182' The greater the depth desired, the more
Information Medta the likelihood that the data will be used
vs. Fxtenatveiiess of throughot the task or in a major portion
Information Use of the task.

Q25 vs Q3 Desired Depth nf 22.43 16 a<. 05 .045 They are tndependent.
Information Media
vs. Task Duration

Q25 vs Q5 Desired Pepth rf 44.69 12 a <. 0005 .035 There is no pattern. only feature is
Information Media that hardware Is high for once-over-
vs. Type of Task lightly.
output

Q25 -q Q8 Desired Depth of 94. 57 24 a<. 0005 -. 022 There is no pattern. Only feature in that
Information Media Utili7ation, arid and administrative
vs. Class of Task action are high for once-over- lightly.

Q25 vs Q9 Desired Depth of 103.84 22 a <. 0005 -. 088 There is a slight trend which Indicates
Information Media that the farther frum nature the kind of
vs. Kind of Task task, the less depth is desired. High

proportion features:
a. Onice-over-lightly: customer

relations, reliability and quality
control, and test or evaluation

b. Specific answer: no significant
differences.

c. Detailed analysis: basic research

Q25 V3 QIO Desired Depth of 54.99 16 0<. 0005 -. 024 There is no pattern. Only feature is that
Information Media medical science is high for detailed
vs. lFielr of Task analysis and low for once- ove r- lightly.

Q25 vs Q27 Desired Depth of 336.58 32 a,.0005 .114 There is no apparent pattern. Features
Information Media of Interest:
vs. Desired Layout of a. Onwa-o~er-lightly: a high propor-
Infor~ration Media tion for graphics, text, oral and

reali: and informal briefings.
b. Specific answer: Ft high propor-

tion for telephone.
c. Detailed analysis, none for

photographs.

025 vs U32 Detired Depth of 12.39 2 .001< .017 They ane independent.
Information Media vs. (k< .0005
Discovery of Post

Task__________ Information_______ _________ _____________ _____________________________________________
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Questions Description )e df a r ilemirks

Q25 vs QG I Desired Depth of 23.6(2 6 .001 < .055 Tihey are independent.

Information Media interest.
vs. Interviewer
Assessment of
Difficulty in Is

ofInformation

Q25 vs Q62 Actuald Layoth of 503.3 256 4 a<. 0005 .893 ThertuIs no panterst: eaur o
Information Media aner. 'h aot otii oa
vs. Ineiewaercoonulain ieehn

Acqdiiio oufo.ade'miai
inluinooalmndrnsio) av

Q26vsQ27AcualLaou of 507.139 25 a< 005 86 F ane ofua itresirdprprto
Informationo oniaa Telyoutscandtaidire tora
vs.DesrdLayuctmulircetivedsproporton of

of~b Inoheto inora eforgal gayous dics
Metext sts ad cmbinations)

haan actual to desired propor-
tiof about 60 and a desired 
toactualyrce proportion of ot~'

c. ael wa actuall redesied 97oor

of the time desired, and desired
92' of the time actually received.

d. The low occurrance layouts
(photos, slides, micro-formr and
formal briefings) are usuail].
desired when received, but have
low actually received when
desired proportions.

Q26 vs Q-18 Actual Layout of 1266.06 192 a <. 0005 .081 There is no apparent pattern. O)utstand-
information Media tig~ features:
Vs. Class of a. Recall: a high proportion for con-
Information cepts, math aids and computer

programs, test processes and
procedures, experimental
processes and procedures,
evaluation. utilization, and
production processes and
procedures.

b. Telephone conversation: produc-
tion processes and procedures.
technical status, utilization, cost
and administrative action.

c. G;roup) discussion. concepts, eval-
uation, costs, and admniristrative
action.

d. Photographs (N of 8) used onl% for
concepts, raw data, test
processes and procedures, and
Performance and characteristics.

c. Graphics- a high proportion for
design; And a low proportion for
concepts, math side aOd computer
programs, evaluation, experi-
mental processes and procedures.
production processes and
procedures, technical Status.
and utilization.

fL Tabies or lists: a high proportion
for raw data, masth aids and
computer programs. and cost
and administrative action.
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jQuestions [)cscripflon x 2 d f a r Iterirks

Q26 vsa Q2H g. Narrativt text: a high proportion
(Cont)for deal, n or design techniques.

specifirilions. and technical
status: and a low proportion for

on" perfoirmance and characteridtics.
h. Nar :-ative tex! and tables f-r lists.

a high proportion for test proces-
sea and pr~ -edures. spcifications.
production processes 'i,ld proce-I dures. and cot and adminiatrativ-
action: nonecfor evaluation.

i. Graphics and lists: a high propti--
tion for raw data and specificationa:
and a low proportion for concepts,
test proceases and procedures.I production processes and proce-
dures. and utilization.

). Photographs and text: a high pro-
portion for performance and
characteristics: none for mati;
aids and computer programs.Ik. Graphics and text: a low proportion
for production processes and
procedures, utilization, and cost
and administrative action.

1. Graphics. text, and oral: a high
proportion for utili,.ation.

m. Graphics, text, oral, and recill:
a high proportion for test pm~e ses
and procedures.

n. Formal briefing: a high proportion
for technical status, utilization.
anid cost and administrativ'e action.

Q26 vs Q29 Actual Layout of :182. 00 128 4<.0003 .007 lh-,# - o pattern. lestures of
Information mtedia interest:
vsa. Field of a. Production, management and
Information social sciences: a high proportion

for teliphone conversation, and
group discussion.

b. Mledical sciences: a high propor-
tion for photographs and text: and
graphics, text, oral and recall.

c. Aeronautics and space technology:I a high proportion for graphics.
d. Chemical sciences: a high propor

tion for narrative text. and
tables or lists.

r. Rtesearch and research equipment:
ahirh prMtln" for grafiir, text.

or&!. and recall.
f. %lathcmattics: recall.

1127 vs 1 liesired Layout of 26:.tt1 t: so0 .016 The re Is no apparent pattern. yeatures of
interest

A. llardware! a high proportion for
telephone conversation. photo-
graphs and text, slide* and
motion picture, Wn formal
briefings.

b. Technical data- narrative text,
and tables or lists.

c. tIgfn: n outstanding fature.
d. Finding: narrative teat. sad

tables or lists; graphics, text.
oral sand recall,

C. Rtecommendations phocagraphaI and text.
f. llivtsloa - telephone ronverstwa.

group discussions. graphics and

g. Pisa: no outstaadiui fetitures.
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Table A-14-2. (Cont)

Questions Description X2 df a r R~emarks

Q27 vs Q9 Desired Layout of 47 1.3f2 176 a<. 0005 -057 Theme is no apparent pattern. Features
Information Media of interest:
vs. Kind of Task a. Basic research: a high proportion

for r'ecall. and graphics, text.
oral, and recall.

b. Syvstem analysis: a high propor-
tion for graphics, text and oral.

c. Production processes: a high
proportion for graphics; text,
oral and recall; and formal
briefings.

d. Production end-items: graphics,
photos and text, and informal

briefings.I
e. lieliabilit~s and qualitv control:

a high proportion for tables or
lists; and narrative text and tables
or lists.

f.Customer relations: tables or lists.

Q27 VS QIO Desired Layout of :W3.23 12$ o 0005 .ON There is no apparent pattern. Features
Information Media of interest:
vs. Field of Tak a. Production, management and

social sciences' a high proportion
for group discussion.

b. Medical sciences: a high propor-
tion for narrative text; narrative
text and tables or lists.a photos
and text: graphics~lext, oral
and recall: graphics text and oral;
and formal brieflngs.

c. Mechanical. industrial, civil, and
marine engineering: a high propor-
tion for graphics, tables or lists:
and narrative text and tables or
lists.

d. Aeronautics and apace technology:
a high PrOpOrtioh for graphics.

e. Chemical sciences: a high propor-
tion for photographs and text; and
graphics, text, oral and recall.*f. Itesea'reb and research equipment:
a high proportion for informal
bi iefing.

R. Mathematics: a high proportion
for narrative text; and graphics.
text, oral and recall.

(.28 vs Q3 ('lass of Information 1 6S. 9' 96i 0' floo" -. 1119a Feature of interest.
vs. Task Duration a. l eat procces and procedures have

proportionally shorter tasks.

Q28 vs 95 (l1a28 of Information :191. 38 72 a. .0005 . 059 T here is no apparent pattern. leatures
vs. 'lype of Task ol interest:
(Out put a.Hardu are: a high Proportion for

destign or design techniques: and
a tow Proportion for math aids
and computer programs, and
evaluat ion.

h. lerhoical data. a high proportion
for math aids and romputer
programs, and ryxperimental
pVot#Xat5 and procedures.

C. 1kesign: a high proportivp for
design and design teciwiues; and
a lcy* Proportion for math aids
and computer irr an rd ca
a.mnd administrative action.

inding a high prporion for
eperimentall processes and

arceurs.& evaluation; and a
to% proportion for design.

U'ie-ornmefldatioii no ouitandiag
features.

f. Plan m high prntrtiwt for coat
and Wdmintistrativ- action, and a
lo- proporli tn for experimeatal
processes and ptocedures.
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Table A-14-2. (Cont)

Questions tcsc'r Ipt Ion X2 df a r FItenafrks

Uvs. Kind of 'I ask Ia. Concepts: research.
4 I1i. Design oir design techniques:

engineering and operational
development.

c. Experimental proteasca and
procedures: research and produc-I tion end-item.

d. text process and procedures:
test or evaluation.

e. Evaluation: system analysis and
reliability and quality control.

f. .1pecificstions: reliability and
quality control.

g. production: production processes
and end-items, and reliability
and quality control.

h. Technical status: customerI relations.
Q2S4 vs QtO ('lass of Information !028(. 13 96; a<,O005 -. 091 hligh proportion features:

vs. Field of Task A. Concept: physical science.
b. Math aids and computer progrsms:

mathematics, research (including
computer science).Ic. Experimental processes and
procedures: mediical hcivnevs, and
chemical science mid materials.

d. Production: production, manage-
ment, and social sciences, 3041I chemical science and materials.

e. Technical status: medical sciences.
f. Cost and administrative: produc-

tion, management, and social
sciences. and mechanical indus-
trial, civil, and marine
engineering.

Q;.8 vs Q29 (Class of Information '-884.62 96 a. .000f) -206 As class of information moves from
vs. Vield of research to customer relations, there is
Information a tendency for field of information to

move from mathematics to production.
Features of interest:

a. Prauction. management. and
social sciences: a high proportion
of production processes and
procedures, utilization, and cost
and administrative action; anda
low proportion of moth aids andl
computer programs, and experi-
mentalprcsean ocet s.

b. Medical sciences: a high propor-

processes and procedures.an
technical status.

C. Aeronautics and space tecnolap:
a high proportion of design cr
design techniques. and a low pro-
portion of moth aides aid cmputer

I programs. exp~erimental processs
wWprocedures. and producton

processe and procedures.
d t lectronics amd electrical eqtiiwr-Iins: a lows proportion of math

side soid comnputos program.
C. Chemical scienres and materials

a high proportion 'af tvw date.
experimental prwseases an
processes. and produres.n
proredutres and protuctio

f. Phrsical scienceP a high proportion
of conrepte sand a low pro1,ort ion
of protuction processes and pro.
riidurvs. ros' and administrative
DctOw. and villrin.
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Table A-14-2. (Cont)

Questions Description )e2 df a r Remarks

QV2S vs g. Research (includting Computer
QV29 j science): a high proportion of

(Cont) math aids and computer programs.
and experimental processes ad
procedures; and a iow proportion
of concepts. raw data, arid
evaluation. cmue rgas

h. SMathematics: a high pra,'ortion of

and concepts: none for test
processes ad procedures. produc-
tion processes alid prot-edures.
utilization, and cost and adminis-
trative actions.

Q28 vs 930 class of Information 134.00 36 a.OOV, 00t; T here is no pattern. Features or

vs. Faset'tiality of Iinterest
Information a. Somewhat helpful: a high propor-

tion for technical status. utiliza-

b. Firemely helpful: a high propor-
tion for niath aids and computer
programs. technical status, andO
utilization.

c. Absolutely essential no ohi stand-
ing characteristics.

d. Neither essential nor helpful
none for concept evaluation.
technical status, and cost and
administrative action.

Q28 vs Q31 Class of lnormation 202. 45 60 G(. 0005 -. 019* There is no pattern. Features of interest:
vs. E:xtensiveness of a. No used at all: a hi:-h proportion

Information Use for experimental processes and

I procedures. and cost and adrninis-
I trative action.

b. As a tead to other information a
I high proportion for concept.

exprimental processts and

C. As bckground nformtion a
high proportiom for cncepts .

Id. In a small portion of tasks
I high proportion for coot and

Odmtndstrstt'.r 'ction.
C. in a'majorportion of taskh

outstandliW feature
f. Throihoul task: rbo outstamdtng

Q_'a 3. :4 I ltd -f Information l. 11 a. .. lI there is no pattern. Iwi Ineatu~re of
'a. t sctiall~. o "It" interest is tbe high proporitao f
Information iimew hxt helpfusl lirtmtenei

w9 0 q It I irld Mf Inforvi'ation 1 t-i. 'A v;' a< -t . t aere 6s no pseter". 4 nMassbf

via. '.lqneses of feature .e 1.3 Chemical Aretwaes a4nd

Information I sre materisas err. high f,,r -r"i used at oil

and As a teed 1- othetormt~

t~'ap I Issentle'll of 1% a. * OOV ifi: 1 be flr eaeitle iMmioain. the

information %6. fmorv Wieatwil us 1Ws in 1Wtsk.

II
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APPENDIX 15. COMPUTER OPERATIONS I
I. INTRODUCTION

To edit, compile and analyze the data. developed during the survey, NAA
prepared or modified a number of computer programs. These programs and
their operating parameters are documented in this section.

A. Computer Programs SummarI

Six basic programs are uted against two basic sets of data.

1. The two basic sets of data are:

a. Basic 1500. The data with one answer per queation for each of
the 1500 interviews.

b. Expanded 5359. The data with one answer per question for
each of the information units ("chunks') associated with an
interview. There are 1500 interviews, containing 5359 infor-
mation units.

2. The six basic programs are:

North American Aviation Data Preparation Programs

a. Edit, Creation and Updating - NAA01 1 . This program edits
all data inputs and creates a new data tape, or updates the
existing data tapes. The answer to each question is tested
for proper code limits and, in some cases, is cross-
checked with answers to other questions.

b. Reorder - NAA02. This program reassigns the sequence of the
coded responses to the interview questions. At the same time
it packs the data records so more efficient computer runs may
be made when using the two-way distribution analyses program.
The 1500 records must provide for five chunks per chunk
question and the 5359 records has only one chunk per question,
so in actuality the two reorder programs are different.

c. Rescale - NAA03. This program assigns scale values to the
coded responses of the interview guides as an aid to pining
linearity which is necessary in the regression runs. From
this program, the output data are expressed in binary form I
which is very efficient for all subsequent programs. Again,
there is a separate program for the 1500 records and the
5359 records.

Each NAA program has a ,b) version and a (c) version. The (b) versions are used

with the Basic 1500 set of data, and the (c) versions are used with the Expanded
5359 set of data.

A15-2
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Biomedical Data Analysis Programs (see Reference 5)

d. Transgeneration - BMD095. This program accepts the data
created by the reorder or rescale program and combines
questions as desired for the regression analysis. This
program was used to combine the questions as specified in
"General Structure of Interview Profiles, Summarizing
Indices and Structural Relationships."

e. Cross Tabulation with Variable Stacking - BMD08D. This
program computes (a) two-way frequency distributions;
(b) the chi-square values and degrees of freedom for each
table; and (c) the means, standard deviations, and correlation
coefficients for each pair of questions.

f. Stepwise Regressions - BMD02R. This program computes
(a) a sequence of multiple linear regression equations in a
stepwise manner: (b) a correlation matrix: a multiple regres-

sion coefficient; and (c) the standard error of estimate.

B. General Flow

To begin the Data Processing phase of this project, all Interview Guide
responses were coded onto data processing coding sheets, checked, and
subsequently keypunched and verified. The card description is presented
in Table A15-1. The data cards were then sequenced by Interview Identifi-
cation Number (I ID) and within I ID by Card Code. An initial tape file
was created with a flow of new cases continually edited and added until the
file reached 1500 cases or 6000 records. Each case on the tape file was
subjected to both general and specific edits. checking for accuracy and
consistency within each case and with its relation to the other cases in
the file. A second data tape (the 5359 basic tape), an expanded version
of the initial 1500 cases, was also created to allow analysis of all infor-
mation chunks per question simultaneously.

Both basic data tapes were re-ordered (see formats, Figures A15-7,
A15-8) and subjected to analysis by the BWD08D, Cross-Tabulation with
Variable Stacking Program, creating twe-way tables and one-way frequency

distributions. The basic tapes were alF-o rescaled and put through a
variable Transgeneration program, BMD09S, for final analysis by the
Stepwise Regression Program, BMM12R. The data flow is depicted in
Figure A15-1.

I C. Approach to Computer Documentation

For eacn program written, the documentation Includes a description of the
program, a definition of the Input/Output. and the computer operating
instructions. Program listings as well as source and object program decks
for all programs hive been submitted to DOD.

A
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D. Operating Constraints

1. Machines

All Phase II programs are operational on the IBM 7094. Cor6 Is
32,000 positions with 4000 positions set aside for systems mainte-
nance programs. The programs have been specifically adapted to
the IBM 7094 Direct Couple System (DCS) which consists of an
IBM 7040 connected to the 7094.

2. Times

The operating times specified for the programs discussed herein
include execution time only. All read and write time is additional.

3. Languages

The Input/Edit programs (NAA01) are written in COBOL for the
7094; however, they are also available in 7010 COBOL. The Reorder
(NAA02) and Rescale (NAA03) programs are written in FORTRAN IV,
as are BMD09S and BMD02R. The BMD08D program is in
FORTRAN I.

4. Tapes

Tape outputs from the Input/Edit programs and the Re-order pro-
grams are written in Binary Coded Decimal. Tape outputs from the
Rescale and Transgeneration programs are written in Binary.

II. NAA COMPUTER PROGRAMS

A. Edit, Creation and Update (NAAO1)

1. General Description

a. The computer Input/Edit programs serve three prime functions:

(1) To generate basic data tapes from the interview data cards

(2) To edit the accuracy and order of the raw data inputs

(3) To update the existing data files after the initial tape
creation.

b. Options with this program include:

(1) Initial file creation

(2) File update

(3) Printout of the new tape
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(4) Input/Edit Version 1, 1500-Case Tape (AAOIB)

(5) Input/Edit Version HI, (5500-Case Tape (NAA01C)

Both card edit and tape creation are executed in one computer
run. Program flow diagrams are shown in Figures A15-2,
A15-3 and A15-4.I
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2. Version I - 1500 Case Input/Edit Program (NAA01B)

a. Input/Processing

The 1500 set of interview cases are input for initial file
creation. The program creates a data tape and edits the data
as it transfers the information from the data cards onto tape.
See data card description in Table A15-1

b. Output (NAA01B) j

Output for this program includes a 1500-case interview tape of
6000 records plus a tape printout if desired. The resulting
records on the output tape are basically card images of the I
interview data as originally recorded on the data cards. See
Figure A15-5. The only exceptions in case record No. 4 in
which Questions 51 and 52 fields are reduced from 3 digits to I
2 digits and in which the date field, columns 77-80 is con-
verted into a specific week number in columns 81-82. This
week number represents "weeks since start of interviewing." I

I
I
I

A 15-10
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Table A15-1. Card and Tape Format Description

and Field Limitations

Card Number
Question Column of
Number Description Numbers Digits

INTERVIEW DATA CARD NO. 1

I ID Interview Identification No. 1-4 4 1
Card Number 5 1

INR (Interviewer No.) 6-7 2

--- Interview time 8-10 3

2 How task originated 11 1 1
3 Length of task 12 1

4 Percent of time devoted to task 13 1

5 Task output-type 14 1 f
6 Task output-form 15 1

7 Task output directed to 16 1 1
8 Task output-nature 17-18 2

9 Kind of task (R&D) 19-20 2

10 Field of task 21-22 2

12 Retrieval time-actual 23-27 5(1)

13 Retrieval time desired 28-32 5(1) 1
11 First source 33-42 5(2) I
15 Reason first source used 43-47 5(1)

17 First source information received 48-52 5(1)

16 First source information desired 53-62 5(2)
46 Difficulties in information acquisition 63 1

A15-12



C6-2442/030 Vol I1

Table A15-1. (Continued)

Card Number
Question Column of
Number Description Numbers Digits

INTERVIEW DATA CARD NO. 2

I ID 1-4

Card Number 5

18 Media for chunk 6-35 5(6)

19 Habitual media? (if no, what is media?) 36-40 5(1)

20 Prefer chunk in another media? 41-70 5(6)

INTERVIEW DATA CARD NO. 3

I rD 1-4

Card Number 5

21 Exposure to info. - actual 6-1.0 5(1)

22 Exposure to info. - desired 11-15 5(1)

23 Search aids useful? 16-20 5(1)

24 Depth of info. obtained 21-25 5(1)

25 Depth of info. desired 26-30 5(1)

26 Physical arrangement of data - actual 31-40 5(2)

27 Physical arrangement of data - desired 41-50 5(2)

28 Class of chunk 51-60 5(2)

29 Habitual media? 61-70 5(2)

30 Need for info. chunk 71-75 5(1)

INTERVIEW DATA CARD NO. 4

I ID 1-4

Card Number 5

31 Use of info. card 6-10 5(l)
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Table A15-1. (Continued) I
Card Number

Question Column of
Number Description Numbers Digits

INTERVIEW DATA CARD NO. 4 (Cont)

32 Did you find post-task information? 11 1 3
33 Does your company have a Technical 12 1

Info. Center? I

34 What services does your TIC have? 13-32 20

35 How often do you use TIC? 33 1 3
36 How is TIC categorized for aeed 34 1

satisfaction? I
37 How often observe TAB? 35 1

38 How often observe STAR? 36 1 1
39 Do you use DDC? 37 1

40 Which DOD data centers used most 38-39 2
often ?

41 Use other specialized data centers? 40 1 1
42 Any special restrictions encountered? 41 1

43 What was the nature of restriction? 42 1

44 Use foreign language translations? 43 1 1 1
fg

45 Any trouble getting information? 44 2

48 Last 2 digits of year of birth 45-46 2

49 No. of technical people supervised 47-49 3 1

50-a Highest degree 50 1
50-b Year attained 51-52 2 .
50-c Field of degree 53-54 2

51 Length of time doing this kind of work. 55 [7 
Converted to (less than) years.[|

TAPE COLUMNS ON LY (56-57)(2

I
A15-14
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Table A15-1. (Continued)

Card Number
Question Column of
Nt'mber Description Numbers Digits

INTERVIEW DATA CARD NO. 4 (Cont)

52 How long with company? Converted 58-60 3
to (less th'n) years.

TAPE COLUMNS ONLY (59-60) (2)

54 Type of activity (admin?) 61 1

55 Kind of activity (R&D) 62-63 2

56 Field of activity 64-65 2

58 Military or GS rating 66-67 2

59 Interviewer's opinion on -respondent's 68 1
need for scientific and technical
information.

61 Procedure for use of information 69 1

62 Procedure for obtaining information 70 1

63 Output of task 71 1

Blank 72 1

MOB (Military Occupation 73-76 4

Specification)

Date 77-80 4

Week (TAPE ONLY) (81-82) (2)

e. Order of Cards in Job Deck for Input/Edit Pror ms

(l) Systems Control Cards

(2) 7094 COBOL source or object prgran (NAA01B - NAA01C)

(3) Systems Data Control Cards

(4) Optibn Card (C reation or Update)

Column I - " Crete

-" " t pdate
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Column 2 - "1" Tape printout desired

- "0" Tape printout not desired

(5) Interview Data Input Deck

(6) End of File Record (EOF)

See Figure A15-6 depicting order of cards.

d, Interview Data Card and Tape Description I
The data from each interview placed on four data cards is referred to
as a case. All responses are arranged in numerical sequence with
the exception of Questions 17, 16, and 46 which are placed on
Card No. 1. See Table A15-1. The tape record is a card image with
the exception of Questions 51 and 52 and the "weeks since start of
interviewing" in record form.

e. Sequence of 1500 Tape File I
The tape file is ordered in sequence by the numeric I ID number and
within I ID by card number. I

3. Version II - 5359 Case Input Edit Program (NAA01C)

a. Input/Processing I
The 5359 set of interview data cases is input for initial file creation.
The program generates a tape file and edits the data as it transfers
the information onto tape.

b. Output (NAA01C) i
Output for this program is an expanded version of the 1500-case tape.
Each interview chunk is considered as a separate case to allow
inquiries which analyze all chunks simultaneously. Thus, what
originally was a four-chunk interview on the 1500-interview tape
expands to four separate cases. The 1500-interview tape (6000 records)
expands to 5359 cases (21, 436 records). I

c. Sequence of 5359 Tape File

The maximum number of information chunks recorded in an interview
guide is five. Since the 5359 chunk interviews are replicated into
separate cases for each chunk, a code system is necessary to identify
chunk number within I D. In order to separately identify the chunk
within I ID in the card and tape records, the first chunk case retains I
the original I IDnumber, the second and third chunk cases are identified
with a 12(+) and an 11(-) punch over the units position of the I ID number
respectively, and the fourth and fifth chunk cases are identified with I
12 and 11 punch over the tens position of the I ID number respectively.

A
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When sorting the resultant 5359 records, the third and fourth digits
(units and tens position) are sorted alphanumerically and the sequence
of these two columns is 12-0, A through I, 11-0, J through R, and
numeric last.

d. Interview Tape Description (5359)

The tape record layout is the same as that for the 1500 with the
exception of the chunk question responses. Since only one chunk is
recorded per I ID record, only the position provided for the first
chunk is used.

4. File Update Runs (NAA01B - NAA01C)

a. Input/Output

The existing data tape plus necessary data card additions, deletions
or changes are input to this program. Program output is a new updated
data tape, plus an edit-error report if bad data is entered. Only
those cases being added or changed are subjected to the edit routine.

b. Deletions

Deletion of a case from the tape file is accomplished as follows:

(1) Place deletion card directly in front of case to be deleted.

(2) Deletion Card:

Columns Description

1-4 1ID
5 "0"

c. Additions

All additions and deletions must be in the same I ID sequence as that of
the file to be updated. Both additions and deletions can occur within
one run. WARNING: If a deletion card precedes the addition of a
record and there is no old record to delete, the new record will not
enter.

d. Data Changes to Tape File

(1) Delete interview case to be changed.

(2) Input the entire corrected case of four cards behind the deletion
case.

A15-18
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( 2124
' 21023 REPLACEMENT

41 21022 CASE

(21021

1020 Deletion Card

e. Order of Cards in Program Deck for Update Runs

(1) Systems control cards to mount existing data tape file.

(2) Systems control cards to save new data tape file.

(3) 7094 COBOL Edit Source or Object Program (NAA01B - NAA01C).

1 (4) Systems Data Control Cards

(5) Option Card:

I Column 1 - "0" Update
Column 2 - "1" Tape printout desired

- "0" Tape printout not desired

1(6) Additions, deletions and changes to data tape file. All input cards
to the new tape must be in order by I ID and card code.

5. Programmed Error Instructions

The Input/Edit Program has two types of editing features: general edits
and specific edits. General editing of each card is performed in relation
to other cards in the interview deck. Specific edits are performed onquestiors within each interview.

a. General Edits

f(1) Error 1 (ER01)

* Condition: Card code (column 5) is something other than
0, 1, 2, 3, or 4.

* Printout on Error Report: ER01 - Card code is something
other than 0, 1, 2, 3, 4, or 5.
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* Programmed Action: All cards having the same interview
accession number as the erroneous card are not put on the
output magnetic tape. The cards which have the same
interview accession number and which also have a sequentially
lower card code will appear as out-of-sequence, Error 3.

e Corrective Action: Correct the card with the erroneous card
code and enter the corrected card with all other cards having
the same interview accession number in a subsequent run.

(2) Error 2 (ER02)

• Condition: Less than four input cards for any one case.

0 Printout on Error Report: ER02 will appear with the card
image of the interview card that does not belong to a full case
or set of four cards.

0 Programmed Action: Case omitted from output tape.

* Corrective Action: In a subsequent run, enter all four input
cards for the interview for which data were not processed.

(3) Error 3 (ER03)

* Condition: Input cards entering the system are not in
ascending sequence by interview accession number columns 1-4
or within interview accession number.

* Printout on Error Report: ER03 plus the card image of the
card which is out of sequence.

* Programmed Action: Data from the out-of-sequence cards
are not processed onto the output tape.

• Corrective Action: In a subsequent run, enter all four input
cards for the interview whose data were not processed.

(4) Error 4 (ER04)

* Condition: Unable to find record to be deleted on old tape.

* Printout on Error Report: ER04 and contents of deletion
card.

0 Programmed Action: None. Program will not accept new
record for same I ID if it follnws this card.

o Corrective Action: Correct the interview accession number
specified in the deletion card and enter the card in a subse-
quent run.
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b. Specific Edits

(1) Question 10 - Field of Task

* Condition: If Q-10 contains a 30 or a 34.

[ Printout on Error Report: None.

• Programmed Action: On Q-10, a 34 is replaced by 30, and
a 35 is replaced by a 34 on the interview data tape.

(2) Questions 12 through 30 - Incorrect Number of Chunks

• Condition: Questions 12 and 13 have a different number of
chunks or questions 14 through 30 have a different number
of chunks from 12 and 13.

[ Printout on Error Report: Accession number of interview
in error, card number in error, image of card in error,
and question in error.

o Programmed Action: The interview data are processed.
The error is placed on the edit-error report with the preceding
format.

* Corrective Action: The errors on cards are to be corrected.
All four input cards of the same accession number preceded
by a deletion card for the same are to be entered in a sub-
sequent run.

(3) Question 29 - Habitual Media

e Condition: If Q-29 contains a 30 or a 34.

• Printout on Error Report: None.

9 Programmed Action: In Q-29, a 34 is replaced by 30, and a
35 is replaced by a 34 on the interview data tape.

(4) Questions 33 through 36 - Technical Information Center

* Condition: If Q-33 contains a 2 or a 3, then Q-34, Q-35, and
Q-36 should contain all zeroes.

* Printout on Error Report: Accession number of interview
in error, card number in error, image of card in error, and
"QST-33."
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0 Programmed Action: The record is accepted in the file. If
this test is not met, a message is printed on the error report.

* Corrective Action: The case or cases in error must be j
corrected and submitted on a File Update run.

(5) Questions 42 and 43 - Special Restrictions

* Condition: If a "2" is marked in the box of question 42,
question 43 must be blank.

" Printout on Error Report: Interview identification number
in error, card number in error, image of card in error,
and "Q-43" for question 43.

* Programmed Action: The record is accepted in the file. If
this test is not met, a message is printed on the error
report.

" Corrective Action: Enter corrected data on File Update run.
I

(6) Question 50 - Highest Education

* Condition: If the first box contains a 6, the four following
positions must contain zeroes.

" Printout on Error Report: Interview identification number
in error, card number in error, image of card in error, Iand "IQ-50."1

" Programmed Action: The record is accepted in the file. If
this test is not met, a message is printed on the error I
report.

* Corrective Action: The cases in error must be corrected and I
submitted on a File Update run.

(7) Question 49 and 54 - Type of Activity (Administrative)

* Condition: If question 54 contains a 1, 2, or 3 signifying
administrative activity, question 49 (number of technical
people supervised) must be greater than zero.

e Printout on Error Report: Same as Q-43 except use "Q-49"
to replace "Q-43."

* Programmed Action: The record is accepted in the file. If
this test is not met, a message is printed on the error report. [

0 Corrective Action: The case or cases in error must be
corrected and submitted on a File Update run.
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(8) All r estions - Limits

0 Condition: The question has a response that is outside the
limits imposed by the interview guide or subsequently published
code limits.

* Piintout on Error Report: Interview identification number of
card in error, card number in error, image of card in error,
limits restriction exceeded, number of question outside
specified limits.

* Programmed Action: The record is accepted in the file. If
this test is not met, a message is printed on the error report.

* Corrective Action: The case or cases in error must be
corrected andsubmitted on a File Update run.

6. Operating Instructions

a. Programs: (a) 1500 Case Input/Edit Program (NAA01B)
(b) 5359 Case Input/Edit Program (NAA01C)

b. Language: COBOL-7094. COBOL 7010 programs are available
for both NAA01B and NAA01C.

c. Machine: IBM 7094. Direct Couple System (DCS)

d. Operating Time

* NAA01B Execution Time (Initial) 125 sec.

* NAA01B Execution Time (Update) (30 + 0.08c) seconds

* NAA01C Execution Time (Initial) 450 sec.

* NAA01C Execution Time (Update) (30 + 0.08c) seconds

c = number of interview codes being updated

e. Input (NAA01B) and (NAA01C)

(1) File Creation

* Option Card. The option card must be placed immediately
behind the systems data card.

Col. No. 1 "1" For file creation.
Col. No. 2 "0" If no printout desired.
Col. No. 2 "1" If no printout desired.

* Ihta (Sequenced)

tead time not included
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(2) File Update

9 Tape File to be changed. f
* Option Card

Col. No. 1 - "0" for update.
Col. No. 2 - "0" if no printout desired.
Col. No. 2 - "1" if printout desired.

* Additions, Deletions and Update Data.

f. Outputs - Data tapes with accompanying edit error reports. j
B. Re-order (NAA02)

1. General Description I

The re-order program was created specifically for the Phase II study
to present the data for the two-way tables in a sequence compatible
with the scaling for regression. Using the basic sets of data, the
re-order program reassigns the sequence of the coded responses to
the interview questions, placing them in a more desirable order for
program analysis. Output from the program includes a re-ordered
data tape with a code table printout showing the re-ordered response
sequence and the old order of responses.

Different versions of the program are necessary to re-order the two
basic sets of data. Version I is the 1500 Re-order program (NAA02B)
and Version II is the 5359 Re-order program (NAA02C). Input oper-
ations are basically the same for both programs; however, the output
tapes differ materially.

2. Version I - 1500 Re-order Program (NAA02B)

The 1500 Re-order program re-orders and compacts the original
basic data tape created from the 1500 Input Edit program. As noted
in the Input -dit Section IIA2, the basic data tape consists of 1500
cases comprising 5000 records. By compacting the information, the
Re-order program reduces the number of record gaps and the number
of records on the tape. Each case utilizes three records instead of
the original four thus rechcing the total tape record count to 4500.
See Figupre A15-7, 1500 Re-order Tape Layout. This reduction in the
size of the tape record enables BMD08D to operate with less time I
consumption per problem.

3. Version II - 5359 Re-order Program (NAA02C)

The 5359 Re-order program re-orders and compacts the original
5359 basic data tape created from the 5359 Input Edit program. The
compacting materially reduces the tape storage requirement of the
data from 21,436 records on the original tape to 5359 records on the
output re-ordered tape. Elongating the record size and eliminating
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the chunk fields not utilized for data inputs to the BMD08D program
are the contributing factors to the reduction of tape size, records,
and record gaps. See Figure A15-8 for the 5359 Re-order Tape
Layout.

4. Program Input Operations

Input (NAA02B - NAA02C)

a. Data Tape to be Re-ordered:

NAA01B - 1500 basic data tape
NAA01C - 5359 basic data tape

b. Program Setup Cards:

(1) Location Arrangement

The Re-order program utilizes a total of 495 machine
memory locations: 1) to identify the number of cases to be
re-ordered; 2) to identify the variable which are not to be
re-ordered; and 3) to indicate the new values for those
variables being recoded. The following is a general
description of the memory location specification.

INPUT SPECIFICATIONS

Memory Identification
Number(s) Input Description

1 Number of cases on input tape.

2 throujh 64 "Variable" control fields.

65 through 495 "Variable" data fields for new
response order values or
codes.

For a more detailed specification of input, consult
Table A15-2. The above information is entered on program
setup cards which for the purpose of clarification are divided
into two categories; the "variable" control cards and the
"variable" recode data cards. Refer to paragraphs 4b(4)
and (5).
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(2) Program Setup Card Description

Each program setup card contains one memory identification or
address field and five "variable" control or data fields of twelve
columns each. All entries into the five "variable" control or
data fields must be left justified and written with a decimal
point; although, the original variable responses enter the program I
in the integer mode, and tape output responses are written in
the integer mode. The following is a description of the program
setup card layout.I

PROGRAM SETUP CARD DESCRIPTION

Columns Field Description U :
1-8 Blank except for last variabl, r-ontrol card in which

a "1" Is placed in column one. I ,

9-12 Memory Identification Number - Field address of
first control or data field on setup card. Must be
right justified.

13-24 First control or data record field - left justify.

25-36 Second control or data record field - left justify.

Ai

Ii
I,
I
I
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Columns Field Description

37-48 Third control or data record field - left justify.

49-60 Fourth control or data record field - left justify.

61-72 Fifth control or data record field - left justify.

73-80 Columns reserved for card sequence control.
(Optional)

(3) Program Setup Card Requirements

(1) The first setup card must contain the number of tape input
cases in columns 13-24. The NAA basic input tapes have
either 1500.0 or 5359.0 input cases.

(2) The last program setup card must have a "1" in column one
to indicate that this card contains the last of the data inputs.

(4) "Variable" Control Cards

The variables which are not to be re-ordered must be so indicatedIin the "Variable" control cards. To accomplish this function,
each variable is given a control field with an address ranging
from 2 to 64 - one field address for each variable. TableA15-2

_ shows each variable with its accompanying control field address.
The field addresses referred to are in fact the memory identifi-
c-ttion numbers. The field addresses may run sequentially
through the control cards or at any point an address may be
oalled out on a new card. To indicate that a variable must not bere-ordered, a 0.0 must be entered in the proper field of the

1 control card housing the variable's control field address.

The following example is a hypothetical control input. As
specified earlier, the first memory address No. 1 must specify
the number of tape input cases. The entries following indicate
to the program that the variables with control addresses 3, 4,
30, and 31 (for Q3, 04, Q58, and Q59 respectively) should not
be reordered. See TableA15-2 for the interview questionswith these
addresses. The program then assumes that all other variables
will be re-ordered.

1 (5) "Variable" Recode Data Cards

The function of the recode data cards is to recode the original
order of the interview questions. For this purpose, each variable
is given a group of response data fields in which the re-order
responses may be entered. Table A15-2 gives the first response
field address for each variable and its maximum number of
response fields. The sequence of the data fields assigned to each
variable or question represent the original order of the responses
for that question. To illustrate this point, Question No. 2 in
Table A t5-2 has a maximuwr response range of eight which means
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MEMORY
DENT- VARIABLE CONTROL FIELDS I

IFICATION A___,_ _
FIELD

3.0 0.0 0. 0

(Control I (Control I
for Q-58) for Q-59)

Smueeloooli esooeoollo usssfoooo~oU ofooooooooo ooooooooo oo0ooo0oooe80ooe0oo1 011 00. 0 .0 "' D 0 0 " 0 o. o ,,,.0,a 0. 0 .. 0 ,0 ,,0 " I 0 ii0

i (Control (Control I (Control I (Control
for Q-2) for Q-3) for Q-4) for Q-5)

OSOOSO illOOOOO~i~u 0060060800080008010 00098008008800000000000
.n .. 32 33 34 35 A 37 311H$J1 1J ? m 7 1 4 4423 Ja 0 4 44) 44 4 01 5235 5556, j 519 16234 U UP is 071 7 n 7 7 71JS 875s

2122 2 2 2 12 11 12 11 2 11112? 2 2 2 2 2 2 2 2 22 22 2 2I1 2 4 11 1122 112 212322 111 2 21 1 211 212111 22211 111111

2222 22 222222?P2222222 2222222222222 2222222222221222222222222!2222222222222222222

3333333 33333333333333 333333333333 3333333 33333333333333 333333333333 33333333 1
4444444 444 44444444444 4444444444444 44444444444444444444444444444444444 4444444

5555555 555 5 55 55 55 55555555555 5555555555555 555555555555555555555 5555555 55

6666666 6566666666666 66666666666666 6666666666666666666666666666666666 66666666

11 77711 77 7777 7 71171 711) 1117 711 7777777 17111177 7777 77717111 711117 7171111 777

888 8 8 8 a8 88a8a88881 a8 8 a8 88 8 8 88 8888 a8 88 8 8888aaa18 a8a8 8 8 88188 881 a8 8 88 888 8 888 8888

99 99 9 99 99 99 99 9 99 9 99 9 9999 9 9 99 9 999 99 99 99 99 99 9 9 9 99 99 9 999 99 99 99 9 9 99 99 99 9 999 9 99

I
it has eight responses in the Interview Guide. Each response
corresponds to a data field; therefore, Question No. 2 has eight I
data fields in the program. Before any re-order data is entered
into these fields, the program Considers the fields to represent
the original sequential order of the responses to Question No. 2
as reflected in the Interview Guide. Thus, to change the sequence
order of a response, its original sequence field must be
re-ordered with its new sequence order number. j

QUESTION NO. 2

Original field sequence 1, 2, 3, 4, 5, 6, 7, 8
and applicable codes

Data as entered tore-order original I
responses 6, 5, 4, 1, 2, 3, 0, 0

As the following example (card set) shows, response 1 of Ques- J
tion 2 is being re-ordered to a 6, response 2 is being re-ordered
to a 5, etc. The example illustrates recoding of Question 2 res-
ponses, Question 5 responses, and the first two codes of Ques-
tion 6. The maximum i,.-aber of fields for any variable must not
be exceeded; otherwise, the coded responses beyond the maximum
will recode the next question's responses.
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(6) Bad Data Points

If it is desired to eliminate any original responses from the
re-ordered data tape as shown for Question 2 in the preceding
example, a -100.0 must be specified in the "Variable" data fields
of the responses to be omitted. These responses then become
bad data points. A bad data point is ignored by the program and
written on the output tape as a zero. The re-order program
rejects any data inputs with a minus sign as a bad data point.
Also, the program tests each input data field against its corre-
sponding variable to insure that the variable' s value limit is not
exceeded. For example, no data input for Question 2 can have
a value greater than eight because Question 2 only has eight data
input fields. Any data inputs exceeding the value limits auto-
matically become bad data points and are ignored by the program.

(7) Control Card Response Sequence

The sequence of the variables as written on the output tape and
within the control section of the program deck is shown in the
Table A15-2, Data Locations and Response Order. All non-chunk
responses are grouped in sequential order followed by the chunk
responses. Table A15-2 also gives the maximum number of locations
per variable and the present response ranges as re-ordered for
the Phase II study.

5. Output (NAA02B - NAA02C)

a. A code table printout of new order of responses versus the original
order of responses.

b. A re-ordered data tape

Version I - 1500 re-ordered data tape reduced from 6000 records
to 4500 records. The first record of each case is expanded to 119
positions, the second record contains 120 positions and the third record
contains 45 positions.

All non-chunk questions except Q-50 are grouped together on the first
half of the record No. 1 followed by the five chunk responses on
records No. 1 and No. 2. All chunk responses are maintained on this
tape to allow for analysis of interchunk relationships. Responses to
Q-18 and Q-20 are located on the second record followed by Q-34,
MOS, DATE, WK, Q-24, and Q-50 A, Q-50 B, and Q-50 C on
record No. 3. Refer to Figure A15-7, 1500Re-Order Tape Layout.

Version II - 5359 case re-ordered data tape with 5359 records. All
non-chunk questions are located on the first half of the tape followed
by the five chunk responses. Questions 18, 20, 34, and 50 At B, and C
follow the five chunk responses. MOS DATE and WK are placed at the
very end of the tape. Refer to Figure A 15-8, 5359 Re-order Tape Layout.
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EXAMPLE

VARIABLE DATA CARDS

I
MEMORY VARIABLE DATA FIELDS
IFICATION

FIELD (
W 3.0 1.0 -100.0 5.0 4.0

8 34 1 I t 1 21 124 1 17If I X2122 n21Z 10f27 N X'1 22 4 317 A 3S441 42 3 U45 47 4 0 51 25J 54 5556 1101 16454 U 944 f67UIN 1 77172 "741 X77 797111II

000000o0 000 00000000000 oooooooooo 00000000000 00000000000 ooooooooooo 00000000
12 1 1 1 Oil I 141511171111127 22211324 I 2 X 3122 34S33 I 414743445441 4 19O67SI $ T5455%7U76t 676263646 IU67U 7 17 4 72734177767717

7.ui -100. 0 -100 0

I I I

0ssI1II4 000000000 oo0o0oooooo0ooooooooooooo IIooo

65 6.0 5.01 4.0 1.0 2.0

I I' I1II

0 aoooloooooooooooooo 00000000000 00000000000 00000000000 00000000000 oooooaoo

I

55 5 555 55 5 55 155 5 555 5 5 55 55 5 55 55 5 5 55 5551555555 5555 55555555551555 1 5 5 5 5 1515555555555 11
66666666661666666666616 6 6 66666666666665666666 j 6 6 .6266666666666666666666666

I
ososoa so000 aaoos0 ssaasaoa 0000800o.O aOOOI~ooo loassasso a Iaaaaaa0Oa00aosOO0aaa

999999999999 9 999 99 9 9 9 99 99 9999 99 99 99 9 999 99 99 9 9 999 99 9 9 9 99 9 9 9
2 711 1 711r 1 1 1 '7' 111 P13 A:1 .1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

I  
1 1 1 1 1 1 1 1 1 1 1 v1 1 1 1

I

2222 222 22 2222 222 222 2222 222 222 2222 222 222 2222 22 222 2222 222 222 22

3333 3333 3 3 333 33i3 3333 3 13 33 3 3323 3 3 3 3 33 3 3 3 3 1 ) 3 3 3
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6. Program Execution Time

a. 1500 re-ordered tape creation time =4 minutes

b. 5359 re-ordered tape creation time = 12 minutes

D. Additional Processing Performed before Reordering:

Special reordering or "stacking" was performed upon the data of questions 10,
29, 40, 46, 50C, and 56. This stacking was performed with a special subroutine
which preceded the normal reorder program. Following are the original and
reordered values for these questions.

Question
Number

10, 29, 56 Original Order 01, 02, 03, 04, 05, 06, 07, 08, 09, 10,
11, 12, 13, 14, i5, 16, 17, 18, 19, 20,

21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 33, 34

Stacked Order 04, 07, 06, 06, 05, 05, 05, 05, 07, 06,
03, 04, 03, 06, 09, 02, 06, 03, 04, 07,
07, 06, 01, 03, 07, 01, 07, 01, 03, 08,
03, 01, 03, bb

40 Original Order 01 - 28, 29, 30 - 31, 32

Stacked Order 01 - 01, 02, 03 - 03, bb

46 Original Order 1, 2, 3, 4, 5, 6, 7, 8, 9

Stacked Order 1, 1, 1, 2, 2, 2, 3, 3, 3

50C Original Order 00, 01, 02, 03, 04, 05, 06, 07, 08, 09,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39,
40, 41, 42, 43, 44, 45, 46

Stacked Order 01, 02, 03, 11, 14, 13, 02, 05, 09, 08,
06, 10, 05, 07, 12, 06, 13, 02, 13, bb,
09, 07, 12, 12, 05, 07, 06, 04, bb, bb,
09, 03, 13, 12, 04, 03, 12, 03, 03, 03,
02, 02, 02, 02, 02, 02, 02

A15-41



C6-2442/030 Vol II

MEMORY
IDENTIFI-
CATION VARIABLE CONTROL FIELDS
FIELD ' BBI

85 0.87 1.0 0.29 0 57 0.71 u0000050

I a i I I 

ISIs III4| *1LiIsIu'ms'. sss3.~smuo~MI *IUe.1ooss ISessIisu mn t*siaeusse 11 111.1

80 0.70 1.0 0.12 0.37 0.6 0000004C

C- I I I I

osooooo*oonl looloooooo o'aolooooo io obo olosooo loooooo a Ioooooosos lllliulol
2224 1 1 7 21411 511 12 1X2DD N aTUNMS na3134 1U37 4IC434564144 41011 WSII4US UINS W N lUUUUSIU1 3 1 43INfIgNO

as 75 0.05 - - - 0.07 0.15 0.30 0, 5 00000030
C. I I I I l

oou ooo,,m o ,o oooooooIo' oS ooooo oo ,So SBoooooooo Imoo Soo Io ISo Io oooo Il ill l
IS 4S5?15 N1112 14 1|trIS I "2102 U SA N ID 3: 33 4 4 444 4 $415? 3 3 Soso1 IU UNIi alN14 ....

70 0.40 100.0 -100.0 0.01 0.03 00000020

C. I I I i m

usoo,,soooo ol *loolooooooo~iolloooo slifloosoooaloloooso looooo lIll' ol

65 1.00 0.80 0.60 0.00 0.20 000
0) I I I I I

1" i0000.0

,eSSEu 5oOlO|Os OgOO000OO 0500O0000 OSSOO ' O00O0SO000O O0 OS

22455III 0 5 157 117 2IlI 11111 IIIIIIIIII 11 1 115 1 2 15 11 0 0I 11 111111N

1222222 22222z222 22222222222 22222222222 ~222222222222222
3333333333133333 3333333333 33333333333 33333333333 33333333333 33333333

14444444 444444444444444 44444444444 4444444444A 44444444444 44444444

15 555 5 55 15sI s5 55555 5 55 5 555 555 55 5 555 5 55 55 51555 S 5 5 5 5111|S515 SS145SS44S ,SSSSSSIII6 *iSSS455 SSSSSSSII'~ SSSSSISbSSS 4514J

ooiggusquos sonsisusii nisuusiusi goosggss'lOsonigg°3 giggissasis o,,B,,o,o
521) IIIIINU UIIUUUUM U.4 .a.r lummMm UUUUU@6IaIn 3DNiINUq

Examp~le A. Rescale Data Input
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C. Rescale Program (NAA03B - NAA03C)

1. General Description

The rescale program is designed to assign scale values between +9.9999
and -9. 9999 to the variable responses. The output tapes are written in
the binary mode and each variable is provided with an index address for
subsequent input to the BMD09S Transgeneration program. Two versions
of the program are necessary to rescale the two basic sets of data:
(NAA03B) 1500 Fhescale program and (NAA03C) 5359 Rescale program.
The rescale values used for Phase II study will be found in Appendix C.

2. Input to Programs NAA03B and NAA03C

The program input operations for the Re-order and Rescale programs are
basically the same, and the layout for the program setup cards is identi-
cal. Input tapes are the original data tapes originated from the NAA01
programs. The rescale program uses a total of 495 machine memory
locations: 1) to identify the number of cases to be rescaled; 2) to identify
the variables which are not to be rescaled; and 3) to indicate the rescale
values for those variables being rescaled.

(a) "Variable" Control Cards

The memory identification numbers for the "variable" control fields
and for the "variable" data fields remain the same as for those in
the re-order program. The program setup card description and
requirements are shown in "Program Input Operations" under
Section IIB4, above. The variables which are not to be rescaled
must be so indicated on the "Variable" controi cards and the
rescale values of the variable responses must be entered on the
"Variable" data cards.

(b) "Variable Rescale Data Cards

The data fields assigned to each variable or question represent the
original order of the responses for that question. Each response's
scale value must be entered into its corresponding or ginal response
field in the same way that the reordered responses were entered.IThe main difference is that scale data inputs replace the re-order
response sequence in the "variable" data fields. See Example A
for typical sample of data input. See Figure A15-6 for order of
catds in job deck.

(c) Bad Data Points

It it is desired to eliminate any original responses from the rescated
data tape, a -100. 0 must be specified in the "Variable" data fields of
the responses to be omitted. These responses then become bad data
points which are ignored by the prograi.
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(d) Variable Indices on the Binary Output Tape

The sequence arrangement of the rescaled variables on the binary
output tapes for the 1500 Rescale program (NAA03B) and the
5359 Rescale program (NAA03C) are identical. Table A15-3 shows
the Rescale program binary output tape sequence of variables with
their accompanying indices. These variable indices must be used
for the Transgencration equations.

Output for Resnale Program (NAA03)

(1) Both versions of the rescale program create binary data tapes
as ir)ut for the Transgeneration program (BMD09S).

(2) For convenience in checking for input/output accuracy, a check
table of the variable scales as written on the binary tape is
included with the output tape.

Program Execution Time

(1) 1500 rescaled tape creation time = 4 minutes

(2) 5359 rescaled tape creation time = 12 minutes
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Table A15-3. Variable Indices For R2scaled Binary Tapes,
(1500 and 5359)

t >"4-,- Wariable Indices for Variable Indices for
Question Transgeneration Question Transgeneration
Number Program Number Program

IDQ2
I lID 1 Q12 37
INR 2 Q13 38
INTERVIEW TIME 3 Q14 39
MOS 4 Q15 40

I DATE 5 Q17 41
WEEK NO. 6 Q16 42
Q2 7 Q19 43
Q3 8 Q21 44
Q4 9 Q22 45
Q5 10 Q23 46

Q6 11 Q24 47
Q7 12 Q25 48
Q8 13 Q26 49
Q9 14 Q27 50
Q10 15 Q28 51
Q46 16 Q29 52
Q32 17 Q30 53
Q33 18 Q31 54
Q35 19
Q36 20
Q37 21
Q38 22
Q39 23 Q18A 55
Q40 24 Q18B 56

I Q 1 25 Q18C 57
Q42 26 Q2AA 58
Q43 27 Q29B 59
Q14 28 Q20C 60
Q45 29
Q48 30
Q19 31

I Q51 32
Q52 33 Q34 61
Q.4 34

I Q55 35
Q56 36
Q58 37
Q59 38 Q50A 62
Q61 39 Q50B 63
Q62 40 Q50C 64
Q63 41
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1UT. BIOMEDICAL COMPUTER PROGRAMS

Threc. Biomedical Computer Programs were modified for use in the analysis of
the data:

0 BMD08D - Cross-Tabulation with Variable Stacking (for compilation of
frequency distributions).

* BMDO2R - Stepwise Regression.

* BMD09S - Transgeneration.

These programs are documented in Reference 5. For the reader's convenience,
the appropriate modification of their documentation appears below.

A. Preparation of Standard Data Input

The form of Standard Data Input is given below:

Cases Variables

xI  x2  x3  x 

1 Xl x12  x13 . 1

2 x21 x22  x23 . . x2
P

3 x31 x32 x33 . .. x3

p

n Xn1 xn2 Xn3  . X np
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The headings x1 , x2 , ... , xp represent variables, e.g., age, years of
experience, number of people supervised, etc. Each row in the table

! represents a set of corresponding values of these variables, e. g. , the
age, years of experience, number of people supervised, etc., of a given
individual. The entries xi- in the table are called data values the whole
array of these numeric vaLes is called the data matrix, each row of the
data matrix is called a case, and each column is called a variable.

The Standard Data Input is keypunched case-wise. That is, all the data
values of the first case are keypunched in order on one or more cards.
Then starting on a new card the second case in punched, etc. Examples
of cases which require one and two cards, respectively, are shown on
page

In general, not all of the fields on a card will be considered as part of the
data matrix. For example, identification fields such as the patient
number are seldom included. The desired fields are selected by means
of the Variable Format Card specification.

I 1. Tape Input

All BMD programs have provision for input of data prepared on tape by
means of an Alternate Input Tape. Use of tapes for data provides a very
compact storage of data files. The tape for one data file may be reread
several timeb to allow several analyses from the same data file by
rewinding the Alternate Input Tape.

2. One Card Per CaseI
(Case n) r 'X n1 X n2 X n3 X n

(Case ) __X21 2 X 2 2 .... X I '
II

II(Case 1) 1Xl X12 X 13 .... X lp

I
I
I
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3. Two Cards Per Case

xnp

(Case n)

x 2

(Case 
2)

'C XlX

x21 x22 x23 ..

x 1

(Case 1)

x x x
1/ X12 

X13

4. Preparation of Program Control Cards

The BMD programs are written in a general form so that a wide variety
of problems combined with optional computations may be handled by each
pro tram The user snecifies certair parameter values, optional compu-
tations and optional output, the form of the data input, etc., on Program
Control Cards. Standard program control cards which are used in many
programs are described in this section. Intructions for the preparation
of other control cards specifically required for an individual program
appear in the pro&,-am description.

Unless otherwise stated, each numeric field of a control card should be
punched without a decimal point. The decimal point is assumed to be at
the extreme right of the field, and blank columns will be interpreted
as zeros. Thus, for example, a field including Columns 1-6 (1 through ()
which contains only a 1 in Column 5 will be interpreted to mean 10. In
general, on control cards numbers should be punched in the rightmost
columns of the field. This is called right-justification.

5. Label Cards

Label Cards allow the user to substitute alphanumeric names for the
usual numeric indices (variable numbers or category designations) which
appear on the printed output.
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Card Preparation

Col. 1-6 LABELS tMandatory)

Col. 7-10 The number of the variable (or category, or index) to
I be named. This number must be right-justified.

Col. 11-16 The corresponding alphanumeric name. This field is
I left-justified.

Col. 17-20 The number of another variable

Col. 21-26 The corresponuing alphanumeric name

I

Col. 67-70 The number of another variabie

Col. 71-76 The corresponding alphanumeric name of that variable
(up to 7 per card)

There may be from one to seven pairs of variable numbers and labels on
each Label Card. If desired, only one pair may be specified on each
card. However, the total number of labels appearing on all the Label
Cards must equal the number of labels specified on the Problem or
Sub-problem Card.

It is not necessary to label all the virial~cs. Those labeled may be3 listed in any oidcr.

Example: Suppose the number of variables to be labeled as specified on
I the Problem Card is (. Then the Label Cards might be )unched as:

IAiE LS 1iiEIGIIT o7WEIG IT 105AGE 003 X 1 0051 VAR59

1 0073 X. Y

LA 1E IS 99SEX 01 0oAN,'NAM
1 1i.,, Iw. Is O-isTAT US

6. Transgcicration ;ards

The term transgeneration is used to includ.- transformations of inpu*
variables and creation of new variables . ir to the normal cor'pul !fi-ns

1 lerfrn~ed by the various programs.

The trarsortwitions fescribed be,w are performed on the values, of the
variahles in each case. In the.. vxanipis, the symbol xi wil denote the
ith .ariahle as well a it:. value.

A15-49



C6-2442/030 Vol II

Examples:

lg 0X4 X4log0X replaces X
10 4 4

x 5C Xl xC replaces X

X + X X X2 + X replaces X22 3 2 2 3

By successive transformations, more iomplicated relationships may be
obtained. For example:
(i) To replace X5 by 2 + four transformations are required:

Variables as they are stored at
each step

Transformation X1 X2 X 3 X4 X5

2 X X 2 X x .
1  1  1  2 3 4 X

22 2
X 3  --- 3 X1 X2  X 3 X4 X5

2 2 x2 + X2X1 + X3  X 5  X 1  X 2  X X4  X
1 3 5 1 2 3 4 1 3

2 X 2 2 2
SX5 X 2 3 4 1 3

In this example, it can be seen that the original values of X5 are
irrelevant. Actually the variable X5 may be a dummy variable
introduced by the program specifically to provide capacity for
creating new variables by transgeneration. Dummy variables may
be required for intermediate storage in order to effect some
transformations.

(ii) To replace X1 by exp (-1/2 X2 ) three transformations are required:

Transformation Xl X2 X3

2 2X1  - X 1  1 X2  X3

-1/2 X- X -1/ 2 X X
1 1 -12 1  2 3

exp (X) X exp (-1/2 X) X2  X
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(iii) To replace X4 by X 2 + 1ogL1 0 (X4 - X3 + 100) four transformations
are req tired:

Transformation 1 2 X3 X4

X4 - X 3 -  X4 X1 X2 X3 X4 X 3

X4 + 100 -- X4  X1  X2  X3  (X4 -X 3 + 100)

log 1 0X4 ..4 - X4  X1  X2  X3  log1 0 (X4 - X3 4- 100)

X+X X4  X, X X X + log(X - X + 100)
2 4-X 2 3 2 104 3

Th- 'U". .formations are performed in the order in which the
Transgeneration Cards appear, so that, for example, the two
transgenerations 2X -- 0X 1  followed by X 1 - 2 -. X1 will result

in 2X 1 - 2, whereas X 1 - 2 - X1 followed by 2X 1 -- X1 will

result in 2(X 1 - 2).

TRANSGENERATION LIST

Notation to be used in the following transgeneration list:

i, j, k are variable indices (need not be different)

c is a constant

a1 , a2 , a3 , ... are constants

n is the number of cases, or sample size

I n
The mean nX. I X..

S nj=l 1

n 1/2

The standard deviation s.= n-1 1  (Xi-Xi) 2
S L lj= 1

Code Transgeneration Restriction

01 . X. a0

I i

02 I~ +V 7TT-4. ?!

03 logl 0Xi  Xk  Xi>0
1 &
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Code Transgeneration Restriction

x.
04 e ' xk

05 arcsin IX Xk0 SX. 1

06 arc sin VRX./(n -1 + arcsin ffi , +1) (n+iX. 0 !: (X./n) i 1

07 1/X......Xk Xi *0

08 X K I .X

09 I .X

10 x4c k X.0I

i jk k

12 x ~x Xk

13 x x --. X k I
14 X./. -. o

15 Yf X c: 1 -u'OXk

otherwise I X

16 If xX 1X. 1 -. X1 ;
1 3 I

otherwise 0O- XkI

17 log eX.i-4X X> 0

18 . - K. .- x k

19 X'/s-Xk

20 sin X i - XkI

21 Cos X i -eXk
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Code Transgeneration Restriction

22 arctan Xi-X k

23 X~i -X X. > 0
k I

X.
24 c "--Xk c >0

25-39 Not defined

40 If X. = or a2 or a3  a7 then c--..-Xk;

i otherwise Xk remains unchanged.

41 If Xi is blank, then c -.-Xk ; (Xi  -0)*

1 otherwise Xk remains unchanged.

j *Note that in reading numeric fields, a blank field and
-0 are equivalent.

42 IfXi = a 1 or a2 or a3 ... ,a7, thenX.-----Xk;

otherwise Xk remains unchanged.

43 If X i is blank, then X. - X k; (X. -0)j k

I When a violation of a restriction in the right-hand column occurs during
transgeneration, the program will print a diagnostic message. Most pro-
grams will proceed to the next problem, if any. Some programs will
delete the case where the violation occurred and continue the computation.
Other programs will screen all the input data for additional restrictionviolations before proceeding to the next problem, if any.

1 7. Standard Transgeneration Cards

Standard Transgeneration Cards are used with programs which
use Standard Data Input. Let p denote the number of variables
in the data matrix and m the maximum number of variables allowed
by the program for any problem. Any of the variables xi,
xm may be used in transgcneration. The initial values of the first p
variables are read from the input data file (Data Cards or Alternate
Input Tape). The initial values of the remaining m-p variables are left
over from previous calculations. After transgeneration of a particular
case, the values of the first p+q variables for that card are used as the
values of the transgenerated variables. If the p+q variables required
for the computation are not the first p+Q, they must be relocated. This
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may be done by using transgeneration code number 25. The numbers p
and q (q may be positive, negative, or zero) are specified on the Problem
Card. The indices i, j, and k from the transgeneration list may exceed
p or p+q but must never exceed m.

Card Preparation

Col. 1-6 TRNGEN (Mandatory)

Col. 7-9 Variable index k

Col. 10, 11 Code from transgeneration list (restricted by availability
in particular program) I

Col. 12-14 Variable index i

Col. 15-20 Variable index jor constant c

Col. 21-25 Blank

Col. 26 Number of a.'s for transformation 40 or 42I

Col. 27-32 a 1 value I
Col. 33-38 a2 value I
Col. 63-68 a7 value I

8. Variable Format Cards (for Input)

If the formats for the programs were fixed in advance, all data would
have to be punched on cards in the same way for every study. Since this
is not usually convenient, the BIMED programs are written so that the
user may vary the formats according to his preference for a particular
study. For this reason, they are referred to as "variable formats." The I
program is informed of the format which is to be used by Variable Format
Cards. The user must specify on the Problem Card the number of cards
used to keypunch the variable format.

!n addition to providing an economical method of preparing data input
cards (by defining fields to be as small as possible, or "packing" the
data), the variable format permits considerable freedom in controlling
data input. For instance:

" It allows the user to select for each case only those cards which I
have fields of interest.

" It allows the user to select only those fields of interest from among 3
the fields of each card.

* It allows the user to scale the data input, i.e., shift the decimal
point.
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A complete description of formats can be found in FORTRAN programming
manuals such as those available from IBM representatives. The
features commonly required for the BMD programs art described below.

a. F-type Variable Format

The F-type format is the most frequently used in the BMD programs
and is used in BMD 02R (regression) and BMD 09S (transgeneration).
It is required when the decimal point is keypunched on the card or
when the decimal point is to be placed by the program. Ali data input

ies must be signed (±) or unsigned numbers with or with a

u Aimal point punched.

b. I-tye Variable Format

This format is required for programs designed to process only
integer values, such as BMD08D (Two-way Frequency Distributions).
The specification is "nIw, " where w is the width of the field
(includes sign if punched), and n is the number of fields (assumed
to be 1 if not punched). All data must be signed (±) or unsigned
integers with no decimal point punched.

9.. Finish Card

This card will notify the program that the entire job is finished. The
program will complete its computations and will ieturn control to the
system monitor.

The preparation of this card is as follows:

Col. 1-6 FINISH

10. Variable Output Formats

All BMD programs use Variable Format Cards to describe the input
data; a few require their use to describe output data, that is, data to be
printed, punched, or written on tape by the computer. The function of
the Variable Format Card is the same for input or for output: it is a
description of the data in the medium external to the computer. Input and
output formats are identical except for the following minor differences:

a. in F-type formats, the decimal point is always present in the output
medium, and a column must be allowed for it.

b. In using the scale factor specification of the form "sPnFw. d, the
external representation of the number is 10s times the internal num-
ber. Thus, if the internal number is -15. 9357, a specification of
2PF9. 1 would give "bb-1593.6" in the external medium (punched,
printed, or tape output).

c. Each "line" of an input format for cards or of an output format for
punched cards must not exceed 80 characters in length. Each "line"
of an input format for an alternate BCD input tape or of an output
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format for printing or for a BCD output tape must not exceed
132 characters in length.

d. Position 1 of the printed liu: is used to control paper spacing and
normally should be left blank (to produce single spacing) by using
"lX" as the first specification of the format. (Thus, when printing,
only 131 positions are actually available to contain information.) If
double spacing is desired, it may be obtained by using "IH0" instead
of "iX. "

Note: Care must be taken to allow sufficient width for the maxintim
size number that may be described by the format specifica-
tion. (In describing input formats, this is essentially
automatic because it is known how many columns of a card
are devoted to a particular number.)

11. Preparation of System Cards

In general, system cards inform the system monitor program on the
computer of a new job deck and its components and contain information
required by the particular installati rn for its records on computer usage.
Since each computing installation uses a slightly different procedure, the
system cards are noted with a minimal discussion. There are tvo or
three cards which precede the program deck.

a. Setup card which includes a job identification and information
notifying the computer system of estimated and maximum operating
time and output page requirements.

b. $IbJ0B card which notifies the system that the program used is in
FORTRAN IV, if applicable.

c. $SETUP card which notifies the system on which tape unit the input
information is mounted.

12. Program Operation

Jobs submitted to a computing facility which is not familiar with the
BMD programs may fail to operate for a number of reasons. A few
comments on the program characteristics are given here. Further details
are included with tape copies of the computer programs.

13. Computer System and Language

Program development was accomplished on the IBM 7090/94 using the
IBM FORTRAN 11 Monitor System. BMD02R and BMD09S have been
converted to the IBM FORTRAN IV Monitor System. Many other systems
can accommodate programs written in FORTRAN I or IV.

All programming I. written in FORTRAN 11 or IV with the exception of
some subroutines coded in FAP. Substitution of these subroutines will
be required for other computers. Use of other monitor systems may
also require the replacement of some FAP subroutines.
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14.. Tape Usage

When the data input consists of sets of p variables on n cases written in
consecutive logical records on magnetic tape in binary coded dec'imal
(BCD) form, a special data input tape may be used. The user will specify
which tape drive is to receive the special data tape. The logical record
will usually be the equivalent of one card. When the program indicates
that a binary tape may be used for data input, it is assumed to be in the
standard FORTRAN binary tape format.

B. Transgeneration - (BMD09S)

I 1. General Description

a. General: This program performs selected transgenerations on
specified variables in the data. Any of the codes in the previ,usly
described Transgeneration List may be selected. Input may be from
punched cards, from BCD tape, or from binary tape.

b. Output: For the Phase II study, the rescaled data tapes were used
as input to this program. Both are written in Binary with indexedJ variables. Refer to Tables A-15-11 and A-15-12 Variable Indices
on Transgenerated Tape. Output from this program includes:

(1) List of specified transgenerations

(2) Data transgenerated as specified

1 (3) List of violations of traasgeneration restrictions

(4) List of all variables before and after transgeneration for the firstJand last cases.

Printout specified:

IAll of the above output items appear on the printout.

Punched card output specified:

I Data are transgenerated and punched on cards. All other output
items on the above list appear on the printout.

Tape output, BCD or binary specified:

Data are transgenerated and written on tape. The Phase 11 output
tapes arc Binary. Table A-15-4 shows the variables and indices
presently on the 1500 Transgenerated tape. Table A-15-5 shows

the variables and indices presently on the 5359 TransgeneratedJtape. All other output items on the above list appear on a printout.

Any combination of printout, punched cards, and tape may be specified,
except that both BCD and binary may not be specified.
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Table A-15-4. Variable Indices on Transgenerated Tape

1500 Trngen Tape, Variables and Indices

Variable Location Variable Location

Q2 (7)
Q3 (8)
Q4 (9) 1/2(2+ 7) (45)
Q5 (10) (3 x 4) (46)
Q6 (11) 1/2(5 + 6) (47)
Q7 (12) 1/2(8 + 9) (48)
Q8 (13) /9-55/ (49)
Q9 (14) /10-56/ (St)
Q1O (15) *(33 x 35) (51)
Q46 (16) 1/2 (37 + 39) (52)
Q32 (17) 1/2 (38 + 44) (53)
Q33 (18) *1/2 (40 + 41) (54)
Q35 (19) (42 x 43) (55)
Q36 (20) (45 x 46) (56)
Q37 (21) 1/2 (49 + 58) (57)
Q38 (22) 1/2 (51 + 52) (58)
Q39 (23) /56-50C/ (59)
Q40 (24) I
Q41 (25) F (60)

Q42 (26) E (61)
Q43 (27) p (62)
Q44 (28)
Q45 (29)
Q48 (30)
Q49 (31)
Q51 (32)
Q52 (33)
Q54 (34)
Q55 (35)
Q56 (36)
Q58 (37)
Q59 (38)
Q61 (39)
Q62 (40)
Q63 (41)
Q50A (42)
Q50B (43)
Q50C (44)

*Variables must be transgenerated in the BMD02R control cards.
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Table A-15-5. Variable hidices on Transgenerated Tape

[ 5359 Trngen Tape, Variables and Indices

Variable Location Variable Location

I Q2 (7) Q25 (53)
Q3 (8) Q26 (54)
Q4 (9) Q27 (55)
Q5 (10) Q28 (56)
Q6 (11) Q29 (57)
Q7 (12) Q30 (58)
Q8 (13) Q31 (59)
Q9 (141

Q10 (15) Q18A (60)
Q46 (16) Q18B (61)
Q32 (±7) Q18C (62)
Q33 (18)
Q35 (19) Q20A (63)
Q36 (20) Q20B (64)
Q37 (21) Q20C (65)
Q38 (22)
Q39 (23) Q50A (66)
Q40 (24) Q50B (67)
Q41 (25) Q50C (68)
Q42 (26)
Q43 (27) 1/2 (2 + 7) (69)
Q44 (2&) (3 x 4) (70)
Q45 (29) 1/2 (5 + 6) (71)
Q48 (30) 1/2 (8 + 9) (72)
Q49 (31) /9-55/ (73)
Q51 (32) /10-56) (74)
Q52 (33) (33 x 35) (75)
Q54 (34) 1/2 (37 + 39) (76)
Q55 (35) 1/2 (38 + 44) (77)
Q56 (36) 1/2 (40 + 41) (78)
Q58 (37) (42 x 43) (79)
Q59 (18) (45 x 46) (80)
Q61 (39) 1/2 (49 x 38) (81)
Q62 (40) 1/2 (51 - 52) ,82)
Q63 (41) ,*/56-50C/ (83)
Q12 (42) 1/2 (61 62) (84)

(43
Q14 (44.) 1/2 (14- 1) (t;5)

Q15 (45) 1/2 (14 + 17) (06)
Q17 (46) 1/2 (18- 26) (87)
Q16 (47) 1/2 (20- 27) (88)
Q19 (4) 1/2 (21 , 2,,) (89)
Q21 (49) 1/2 (22 .5) (90)
Q22 (50) E (91)
Q23 (51) P (92)
Q24 (52) F (93)

I(94)

"Variables must be transgenerated in the BMD02R control cards.

I A15-59



C6-2442/030 Vol U

c. Limitations per problem:

(1) n, number of cases (1 5 n :5 130, 000)

(2) p, number of original vwriables (1 s p 5 999)

(3) q, number of variables added after transgeneration (1 < p + q _ 999)
(-998 S-q- 998)

(4) m, number of variables desired for punched card output
(0 E m t- 999)

(5) t. total number of Transgeneration Cards (1 f t _ 999)

(6) s, number of Transgeneration Cards specifying transgeneration
code 40 (0 i s 1 50)

(7) k, number of Variable Format Cards for input (1 < k - 10)

(8) j, number of Variable Format Cards for printout of output
(0 - j - 10)

(9) i, number of Variable Format Cards for punched output
(0 5 i 5 10)

(10) h, number of Variable Format Cards for BCD tape output
(0 5 h _ 10)

d. Running Time:

Estimate of running time and output pages per problem:

Number of seconds 220 - 40 nt . (n +10) (for IBM 7094)1000~ (13 4 a) M704

a = number of transgenerations specifying
codes 18 or 19

Number of pages 1 _ ! (i' l)n
50 60 60

number of lines of printout in Variable
Format Cards fur printout

e. Machine Umitation: 32. 000 (with systems residence not
exceeding 4,000)

f. Program Violation: If a violation of a tran.igeneration restriction
occurs, the transgeneration is niA performed lor the value which
violates the restriction and that value remains unchanged.

g. Number of Variables Specified: The number of variable, specified
fc,, punched €-ard output may differ from the number secified for
printout and f',r tape.
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2. Order of Cards in Job Deck

Cards indicated by letters enclosed in parentheses are optional. All
other cards must be included in the order shown.

a. System Cards

b. Problem Card

c. (F-type Variable Format Card(s))

d. Transgeneration Cards

e. (DATA INPUT cards)

(Place data input deck here if data input is from cards.)

Repeat b. through e. as desired.

f. Finish Card

3. CarO Preparation (Specific for this Program)

Preparation of the Problem Card is specific for this progi-m. All other
cards in the preceding section are prepared according to instructions in
the Introduction.

a. System Cards

(1) Setup card for program

(2) Setup card for tape

(3) Program deck

(4) $DATA (for NAA systems)

b. Problem Card (One Problem Card for each problem)

Col. 1-6 PROB LM (Mandatory)

Col. 7-1.2 Alphanumeric job number or other identificition

Col. 13-18 n, number of cases (1 -S n .< 130, 000)

Col. 19-21 p, number of original varia~les (1 p 5 999)

Col. 22-25 q, number of variables adaed after transgeneratioi,
(1 -p 4 q 5999) (-008 sqs 998)
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Col. 26-28 m, number of variables desired for punched card
output (if YES in Col. 40-42); otherwise, leave
blank (0 - m n 999)

Col. 29-31 t, total number of Transgeneration Cards (1 -< t f- 999)
(including those specifying transgeneration code 40)

Col. 32-34 Method of data input:

U CRD if from punched cards

i BCD if from BCD tape

BIN if from binary tape

Col. 35, 36 Logical tape number of input if input is from tape
(may not be 5, 6, or greater than 16); leave blank if
input is from punched cards.

I Col. 37-39 YES if printed output is desired for all cases;
otherwise, leave blank.

Col. 40-42 YES if punched output is desired: otherw"se, leave

blank.

Col. 43-45 BCD if BCD tape output is desired.

BIN if binary tape output is desired; otherwise, blank.

Col. 46, 47 Logical tape number of output if Col. 45-46 are punched
(may not be 5, 6, or greater than 16); otherwise, leave
blank.

Col. 48-64 Blank

Col. 65, 66 k, number of F-type Variable Format Cards for input if
input is from punched cards or BCD tape (1 5 k -S 10); if
input is from binay tape, leave blank.

Col. 67, 68 j, number of F-type Variable Format Cards for printout

if YES in Col. 37-39 (1 E j : 10): otherwise, leave blank.

Note: Transgeneration codes 18 and 19.

At present this program computes means and s':mdard deviations
for transgenerations 18 and 19 only on the original variables.
If any other transgenerations are performed on specified varia-
bles before transgenerations 18 and 19 arc performed, the
deviations will not be from the new means but will be from Lhe
means of the original variables.
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Col. 69, 70 i, number of F-type Variable Format Cards for
punched output if YES in Col. 40-42 (1 ! i <- 10);
otherwise, leave blank. r

Col. 71, 72 h, number of F-type Variable Format Cards for
BCD tape output if BCD is specified in Col. 43-45
(1 S h S 10); otherwise, leave blank.

c. (F-type Variable Format Card for Input)

d. Transgeneration Cards

e. (Data Input Deck) J
f. FINISH card to indicate end of problem.

C. Cross-Tabulation with Variable Stacking - BMD08D I
1. General Description I

a. General: The BMD08D program computes two-way frequency tables
of data input. Frequency tables are ( )mputed from specified ranges
of the original variables, variables after trausgenecation, stacked I
variables, or combinations of these. Data input may be positive or
negative integers only. The program will not accept data input cards
fields which have a punched decimal point. j

b. Output

(1) Frequency tables of all combinations of the variables or only I
those specified by the user.

(2) Percentage distributions of the marginal and total frequencies.

(3) Chi-square values and degrees of freedom for each table.

(4) Means, standard deviations, and correlation coefficients for each I
pair of variables.

c. Limitations per Problem:

(1) p, number of original variables (2 !_ p < 60)

(2) N, number of cases (2 5 N : 1500) (2 <- N !E 5500 in special I
program)

(3) q, number of variables added to the original set after transgener-
ation or stacking (-58!< q S58), (p + q i 60)

A15-64



C6-2442/030 Vol II

(4) (p + q) N, total data input (4 S (p 4 q) N ' 19000)

(5) m, number of Transgeneration Cards (0 -E m s 99)

(6) k, number of Variable Format Cards (1 E k S10)

(7) s, number of Selection Cards (0 5 s 5 99)

(8) The range of each variable to be cross-tabulated is specified
with the following restrictions:

1 5 Max. X - Min. X :5 17 for N = 5500 cases

1 1_ Max. X - Min. X 5 34 (normal)

1 ! Max. Y - Min. Y 5 60

where X and Y are the abscissa and ordinate respectively. The
program generates a continuous range for each variable from
which a frequency matrix is computed on any two variables.
Designation of abscissa or ordinate is arbitrary within the above
restrictions.

(9) Only those rows and columns which have non-zero entries are
printed unless the user indicates on the Problem Card that rows
and columns which have zero entries are to be printed.

(10) All values outside the specified range for each variable are listed
in the output under the heading, VALUES NOT ENTERED, if the
number of such values is less than 50. Otherwise, only the
number is printed.

(11) The maximum frequency of each point when cross-tabulated is
999. If any frequency should be greater than 999, it will be set
equal to 999. (The 5500 special program allows up to 5500 for a
cell frequency.)

(12) Under the IBM FORTRAN II system, the maximum value of each
data value is 131, 071 for both input and output.

d. Running Time: Estimation of running time and output pages per
problem:

Number of seconds (for IBM 7094)

(a) Normal - 30 + 5s
(b) For 5359, 4 records per chunk 210
(c) For 5359, 1 record per chunk

(re-ordered) 70

Number of pages -- 3 -+ 1 page per frequency table

c. Transgeneration: This program allows transgeneration. Codes 08 to 13,
15, 16, 40, and 41 of the traisgeneration list may be used.
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2. Order of Cards in Job Deck

Cards indicated by letters enclosed in parentheses are optional. All other

cards must be included in the order shown.

a. System Cards

(1) Setup

(2) $SETUP

(3) Program Cards

(4) * DATA or $DATA

b. Problem Card

c. Range Card(s)

d. (Labels Card(s))

e. I-type Variable Format Card(s)

f. DATA INPUT Cards

(Place data input deck here if
data input is from cards.)

g. (Standard Transgeneration Card(s))

h. (Selection Card(s))

o.0.

REPEAT b. THROUGH h. AS DESIRED

i. Finish Card
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Example of Job Deck Set-up:

a: i.

I (hi) SELECT
Selection Card(s)

I (g.) //TRNGEN

SAtandard Transgetieration Card(s)

f. Data Input Deck

e e.(/I-Typ Variable Format Card(s)

Id.)_LABELSI Labels (Card(s)

c. RANGYESI. Range Card(s) ()=Use is optional

b. Problm Cr b. through h.

Problem_____________Card______ repeated as
a.__ ___ ____ ___ ____ ___ ___desired

a,( EDSystem Cards
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3. Control Card Description and Preparation (For BMD08D)

a. Systems Cards

1) Setup Card for program

2) Setup Card for tape

3) Program Deck

4) * DATA

b. Problem Card (One Problem Card for each problem)

Col. 1-6 PR0BLM (Mandatory)

Col. 7-12 Alphanumeric problem code

Col. 13-15 Number of variables (2s ps 60)

Col. 16-19 Number of cases (2:5 N 51500) N = 5359 in special
program

Col. 20-22 Number of Select-.on Cards (0:5 s 5 99)

Col. 23-25 000 No variables added to original set after
transgeneration.

+q q variables added to original set after
transgene ration.

-q q variables subtracted from original set

after transgeneration.

Note: N(p + q) -19, 000, (p + q)5 60

Exactly p + q labels must be keypunched if the
Labels Card option is used. Also, the maxima
and minima for p + q variables must be specified
on the Range Card(s).

Col. 26, 27 01 To enter columns and rows of zero frequency

into cross-tabulation table; otherwise, leave blank.

Col. 28-30 z Number of variables to be labeled (0 ! z s 60).

If no variables are labeled, leave blank.

Col. 31, 32 01 To instruct the program to compute and print the
(p + q) (p + q-1) /2 possible cor'.binations of
frequency tables. * (Each variable is cross-tabulated
with all other variables.) Otherwise, leave blank.
Used for 5359 cases instead of SELECT card.

*This option is not recommended when p -, q is large. For example, if p + q - 10, the
number of output pages required would be 4. 950 since (p + q) (p + q - 1)/2 = 4, 950.
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Note: If 01 is keypunched in Columns 31, 32, leave
Columns 20-22 blank. Frequency tables are
computed in the following order: (1, 2), (1, 3),
... , (1, p+ q), (2, 3), (2, 4), ... , (2, p+q),
... , (p + q - 1, p + q), where the first number of
the pair is the index of the base variable. When
the range of this base variable is greater than 34,
the second number of the pair is considered the
base variable. If the ranges of both variables areI greater than 34, the pair is skipped.

Col. 33-36 Blank

I Col. 67, 68 00 No transgeneration

m m Transgeneration Card(s) (0 < m 5 99)

Col. 69, 70 00 Data input from cards

T Data input from logical tape T (T = 6)

Col. 71, 72 k k Variable Format Cards (1 : k - 10)

SC. Range Card(s)

Col. 1-6 RANGES (Mandatory)

SCol. 7-12 Maximum value of variable with index 1

Col. 13-18 Minimum value of variable with index 1

Col. 18-24 Maximum value of variable with index 2

Col. 24-30 Minimum value of variable with index 2

S1Col. 55-60 Maximum value of variable with index 5

SCol. 61-66 Minimum value of variable with index 5

If there are more than five variables, continue keypunching a
second card, a third card, etc. in the same mavner.

Col. 1-6 RANGES (Mandatory)

J Col. 7-12 Maximum value of variable with index 6

Col. 13-18 Minimum value of variable with index 6

If variables are generated, their maxima and minima must also be

specified on the Range Card(s).
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d. Label(s)

e. I-type Variable Format Card(s)

f. Data Input Deck

g. Standard Transgeneration Cards

Col. 1-6 TRNGEN (Mandatory)

Col. 7-9 Variable index k

Col. 10, 11 Code from transgeneration list

Col. 12-14 Variable index i

Col. 15-20 Variable index j or constant c

Col. 21-26 Variable index I or number of a. Is for tranbformation 40
l

Col. 27-32 Variable index m or a value

Col. 33-38 Variable index n or a2 value

Col. 63-68 a value

h. Selection Card(s)

This card has a double purpose:

(1) It indicates the base variable for cross-tabulations, nameiy
the abscissa or the X coordinate.

(2) It indicates the variables to be jointly cross-tabulated, namely
the ordinate or the Y coordinate.

The preparation of the Selection Card is as follows:

Col. 1-6 SELECT (Mandatory)

Col. 7-9 Index of the base variable

Col. 10, 11 Number of variables to be cross-tabulated with this base
variable and whose indices are designated on this card.

Cal. 12-14 Index of the 1st variable to be cross-tabulat,.d.

Col. 15-17 Index of the 2nd variable to be cross-taulated.
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Col. 69-71 Index of the 20th variable to be cross-tabulated

i1 Each Selection Card is independent; therefore, if more than
20 variables are to be cross-tabulated, a new Selection Card must
be prepared specifying the same base variable, the number of
additional variables to be cross-tabulated, and variable indices in
the same manner.

i. FINISH card to indicate end of problems.

I
I
I
I
I
I
1
I
I
I
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D. Stepwise Regression - (BMD02R)

1. General Description

a. General:

This program computes a sequence of multiple linear regression
equations in a stepwise manner. At each step one variable is added to
the regression equation. The variable added is the one which makes
the greatest reduction in the error sum of squares. Equivalently it is
the variable which has highest partial correlation with the dependent
variable partialed on the variables which have already been added; and
equivalently it is the variable which, if it were added, would have the
highest F value. In addition, variables can be forced into the
regression equation and automatically removed when their F values
become too low. Regression equations with or without the regression
intercept may be selected.

For Phase II project analysis, the 02R program was revised to allow
only Binary Tape Input. Both machine run time and operating costs
are materially reduced when the data flow into the computer is not
slowed by numerical language conversion. Binary tape input proves
highly efficient and satisfactory for use in the regression analysis.

Some of the interview guides had some questions which were left blank.
If in the set specified to be run in the regression problem any variable
is blank, the data of that interview is deleted. A listing is made of the
sequential entry number of the deleted interview and a new sample
size (n) is computed and shown.

b. Output:

(1) At each step:

(a) Multiple R

(b) Standard error of estimate

(c) Analyv s-of-variance table

(d) For variables in the equation:

SRegression coefficient

0 Standard error

F to rer--ovc

wo Fir \'art., tnt in thie etisuaion:

0 Partial c,",iat , n
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(2) Optional output prior to performing regression:

(f) Means and standard deviations

(g) Covariance matrix

(h) Correlation matrix

(3) Optional output after performing regression:

(i) List of residuals

0) Plots of residuals vs. input variables

(k) Summary table

c. Limitations per problem:

(1) p, number of original variables (2 < p < 80)

(2) q, nu,.iber of variables adde( by transgeneration
(-9 < q 5 78)

(3) p+q, total number of variables (2 s p~q -s 80)

(4) s, number of Sub-problem Cards (1 ,r s -s 99)

(5) k, number of index cards (1 < k _< 4)

(6) i, number of variables to be plotted (0 i f- 30)

(7) n, number of cases (I f n 5 9999)

(8) m, number of Transgencration Cards (0 s rn 99)

d. Estimation of running tie nrd output 'pages per problem:

Number of seconds -

Binary tape Input:

1500 *ripe 20 seconds per (s)

5359 Tape 80 sc~onds per (A)

e. This program allows transgencltiom of the variables. Codes ol-1;
and 20-2-1 of the transgencration list may be used.

2. Order of Cards in Job Deck

Cards indicated by letters enclosed in parentheses are optional. All other
cards must 1w included in the order s-wn.
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a. System Cards

b. Problem Card

c. (Transgeneration Card(s))

d. Vindex Cards (For rescale or transgeneration tape input only)

e. (Labels Card(s))

f. Sub-problem Card(s)

g. Control-Delete Card(s)

h. (Index-Plot Card(s))

i. Finish Card

3. Control Card Description and Preparation (For BMD02R)

a. System Cards

(1) Setup

(2) $SETUP

(3) Program Cards

(4) * DATA or $DATA

b. Problem Card (One Problem Card for each problem)

Col. 1-6 PROBLM (Mandatory)

Col. 10-13 Alphanumeric problem name (BMD08D)

Col. 17-20 Sample size = 1500 or 5359

Col. 24, 25 Number of original variables = Number of labeled
variables ± transgenerated variables.

Col. 29, 30 Number of Transgeneration Cards (0 s m ! 99)

Col. 34, 35 Number of variables added by transgeneration (-9 5 q " 78)

Col. 39, 40 Number of Index Cards

Col. 44, 45 Number of Sub-problem Cards (1 -, s s 99)

Col. 48, 49 Number of variables labeled on Labels Cards.

Col. 51-53 YES If means and standard deviations are to be printed;
otherwise, leave blank.

Col. 55-57 YES If covariance matrix is to be printed; otherwise,
leave blank.

Col. 59-61 YES If correlation matrix is to be printed; otherwise,

leave blank.
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Col. 63-65 YES if zero regression intercept is desired; otherwise,
leave blank.

Col. 68t 69 NO If tape specified in Columns 39, 40 is not to be
rewound before this problem; leave blank if
Columns 39, 40 are blank, or if tape rewind is
desired.

Col. 70, 72 Number Variables in Binary Record:

Ia. 1500 Transgeneration Tape = 062

b. 5359 Transgeneration Tape = 094

c. Transgeneration Cards (see section III B, this appendix)

I d. Index Card

Col. 1, 6 VINDEX (Mandatory)

Col. 7, 9 Indices of Variables

10, 12 in Regression equation

13, 15 See Table A15-4 for list of variable indices on 1500 Trans-
. generated Tape and Table A15-5 for indices of variables on
. 5359 Transgenerated data tape

64, 66
NOTE: Maximum of 4 Vindex Cards

e. Labels Cards (see section III A 4, this appendix)

f. Sub-problem Card

Col. 1-6 SUBPRO (Mandatory)

Col. 9, 10 Label Number of the dependent variable

Col. 14, 15 Maximum number of steps. This will be 2(p+q) if left
blank.

Col. 20-25 F-level for inclusion. This will be 0.01 if left blank.

Col. 30-35 F-level for deletion. This will be 0.005 if left bla".k.

Col. 40-45 Tolerance level. This will be 0.001 if left blank.

Col. 49, 50 Number of variables on the Index-Plot Card (0 _ i !- 30)

Col. 53-55 YES If Control-Delete Cards are included.

Col. 58-60 YES If list of residuals is to be printed.

Col. 63-65 YES If summary table is to be printed.
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g. Control-Delete Card

Col. 1-6 CONDEL (Mandatory)

Col. 7 Control value* for first variable

Col. 8 Control value* for second variable

Col. 72 Control value* for 66th variable

If there are more than 66 variables, continue on another card of the
same form, until p+q variables have been specified.

The variable numbers above refer to variables after transgeneration.

*CONTROL VALUES

1 Delete variable (or dependent variable)

2 Free variable

3 Low-level forced variable

9 High-level forced variable

If no Control-Delete Cards are included, or if a field is left blank on
the Control-Delete Cards included in the deck, the value 2 will be
assigned if the variable is not the dependent variable and the value 1
assigned if it is the dependent variable.

h. Index-Plot Card

Variables specified on this card are plotted against the residuals.

Col. 1-6 IDXPLT (Mandatory)

Col. 7, 8 First variable to be plotted

Col. 9, 10 Second variable to be plotted

Col. 65, 66 30th variable to be plotted

No more than :30 variables may be plotted per sub-problem. Variables
specified refer to the original data after transgeneration.

i. Finish Card (see section III A 8, this appendix)
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Phase 11, including guidelines for mnagement decisions and recommendations for the future.
Volume 11 describes the technical approzuch, findings and recommendations of the study.
Volume Ill presents the reduced data, in the form of frequency distributions and models for
relationships among elements of the flow process.
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