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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, accoinpanied 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 (DOD User-Needs Study, Phase I) surveyed
these patterns among a random sample of research, dcvelopment, test and evaluation
(RDT&E) personnel of the Department of Defense.

The aim of the present Phase II study is to perform a similar survey to learn how
scientists and engineers in the defense indusiry gather scientific and technical infor-
mation. Data were obtaincd by personal interviews with a representative sample of
1500 from a population of approximately 120, 000 scientiets, enginecrs 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:

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

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

e What characteristics does the defense indus.ry exhibi: in its utilization of
technical information centers and services ?

e What characterizes the scarch and acquisition process in the defense
industry ?

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

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

1-1
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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"
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
examine only small portions of the flow process, or to gpeculate 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 1I 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-
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 oi effort should he assigned to information which is:

¢ In the development phase of the research, development and production cycle.
o Related to design and performance.

¢ In the engineering field.

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
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:

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

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

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

o Selective and automatic dissemination to the loca! 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.

_Iiput/Output Relations for the Fiow Process

The major comporents 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):

o 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).

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

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

e A secondary input/output relation (symbolized by the arrow: marked 4) with
USER, TASK and UTILIZATION as inputs and SEARCH AND ACQUISITION
as outmt,

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 cf scientific and
technical information programs. Among the more significant relationships are:

1-3
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*The arrows point from input (tendingto influence) to output (tending to be influenced).

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

The higher the uger's level and value to his organization, the more complex
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 is
needed in greater formality and detail; and it takes longer to acquire this
information,

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

When 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.

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 II

The five general conclusions of Phase I are:
e Engineering data is the most important category of information.

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

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

e The DOD Information Centers and Services are not sufficiently used.
e The user is not completely satisfied with his ability to obtain information.

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

Continuing Study and Ana.ysis

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?

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
uscful 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 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. A more detailed discussion of the recommendations con-
tained here 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.

e 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 criterta of objectives and available resources.

1-5
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® A methodology for overcoming the analytic deficiencies in past and present
user-needs studies3 by the relationship analysis cycle of transforming quali-
tative questicn 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,

® A basis for the recommendations which follow concerning: (a) additional
field experimentation regarding the flow process; (b) a program for ceordi-
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 Expcrimentation

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

® An investigation of the feasibility and v ‘ect upon the flow process of the
guidelinrs in Section 1.2,

e An investigation of task-oriented use o information centers and services.

e Experiments, suggested in Reference 3, concerning (a) dissemination of
documents; (b) dissemination of scientific and technical intelligence infor-
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; (f) techniques
for processing information; and (g) evaluation and improvement of technical

writing.

e Experiments suggested in Reference 7, which appeared while this final
report was in publication,

e Specific experiments suggested by refined analysis of the data.

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
field experimentation regarding them is both difficult and expensive. For such

3Noted 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,

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

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 mode! (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 knowlerlge, 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 alreaay been given.
We now briefly describe a general program to coordinate field experimentatior. and
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




]Illl!l!!il!!!!!!!!l

Vol I

£6-2442/030

V4 O0dd
Y3iLNdWOD
NOLLVINWIS
$SADO0Ud

2)

(SyIviulL
NOLLVINNIS
$SID0Ud

uoneziwundo pue sisAjeuy Jo0) weadoxg -g-1 2andig

NOILLVZ
~TN1LdO
$S300Ud

-1 NOILVINNIS
$SI00Ud

TIQON
$S300Ud

()

- $S150Ud
NOSRVJdWOD V.ivad SSIo0UT (srividl
NOLLVINWIS aNV TVININW
1V LNIWIRIIdX3 ww_mmwmﬁ
$§320¥d (q) vLva v
AMVITINNY

1-8

!




-

C6-2442/030 Vol I

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 eftect of company size, industry, and interviewer bias
on the answers to questions.

Improvement in the arrangement 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 corresponding
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 improvzments and to investi-
gate more specific relationships which invelve only single questions (rather
than combinations of related questions).

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 tc 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 which
acquired information that is: (a) conceptual, (b) design and performance,
and (c) production,

W o et b < i
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e 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 II) was
based on precedents establishe.l in the prior Phase I study of DOD personnel engaged
in RDT&E. Improvements in 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 Ihase 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 Sections 2, 3, and 4 and
Appendix 15.

Interview Guide

The initial portion of the study required (a) modification of the Iaterview Guide,
(b) preparation of an Interview Guide Handbook and Reference Manua! for use 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:

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

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

e Provide increased logical order of questions.

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

o Assess the utilization of company Technical Information Centers.

o Assess the utilization of Non-DOD Specialized Information Centers,
e Investigate restrictions on availzoility of technical information.

e Provide for mutually exclusive responses.

o Expand, reorient and rearrange question responses.

1-10
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The revised Interview Guide contained 63 questions, grouped according to (a) the
user of information, (b) his most recent scientific or technical task, (c) his utilization
of information centers and services, and (d) his search for and acquisition of informa-
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 I 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 Handbook.

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 s,locted on the basis of their scientific and technical back-
grounds, research experience, interviewing and survey experience, maturity, per-
sonality and responsibility. Al! interviewers had =zt least a bachelor’s degree and prior
interviewing experience. The interviewing staff emploved in the Phase II survey
included eight behavioral scientists, three operations research analyvsts and three
information processing specialists.

Each interviewer was given a twc-week training program, consisting of class-
room justruction and controlled tield practice interviews. Training emphasized
standardization of survey interview techniques in dealing with a highly diversificd
sample. Training sessions included Program Orientation, Scientific and Technical
Information Systems, Survey Operations, Review of Phase I Results, Comprehensive
Study of the Interview Guide, Summary of the Analysiz Plan, Interview Demonstraticn,
and four days of practice interviews with critia« = of student performance. Remedial
sessions were scheduled when the need for the m was indicated during the practice
interviews.

1-11
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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
obtained voluntary participation of the majority of organizations cooperating in the
survey. Nortan American Aviation, Inc. helped arrange for the participation of addi-
tional qualifying organizations. The organizations surveyed included 14 of the top
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.

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
representative group of 1500 from a population of approximately 12C, 000 scientists,
engineers and technical personnel. These personnel were employed by 73 companies,
8 research institutes and 2 universities having defense contracts. In addition, the
sequential acquisition of data permitted strong positive checks to be made upon the
internal consistency and reprcsentative nature of the sample. The inaividuals 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 proprietary information. Comment from the interview staff indicated that the
Svnopsis fulfilled its intended purposes.

Interview Policy

The sample to be interviewed spanned a diversity of backgrounds (e.g.. field of
training and extent of formal education) and position levels (e. g.. type of activity and
icvel of responsibility). In addition, the {low of scientific and technical information is
not widely discussed or understood. It was, therefore, realized that the interview
queetions might have different meanings to aiiferent intervieweces.

In ordcr to achieve comparable results under these conditions, the interview was
“standardized’ so that cssentially 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” interviewing).
The interview was predominantly one of “free response, ™ (i.e¢., where an explanation
or description was required) in v hich there were few explicit bounds upon interviewec
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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 carefu! 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 1 hour and
40 miautes 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 we=e recorded both in precoded and
in narrative form. To minimize errors or omissions, each interviewer was required
to revicw 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 subscquent 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 prncadure of manual editing and narrative rcoponse classification
was carried out to ensure the maximum comp!cteness of the data.  In this manner the
potential "other' and "no response' entrics in an interview were largely eliminated.
In addition, the computer analysis had various automatic cdit and consistency checks
built intc its routines,

Analvsis?

The survey data consist of the reports of 1500 interviews, each containing the
answers to 55 questions having qualitative responses and 8 questions having quantitative
responscs,

“This analysis is respectfully dedicated to the memory of Dr. Edith Jay, whose ideas
scrve as an inspiration to all of us. The great contribution which she always brought
to a project was 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
summarizstion sc that its general information content is brought into focus. In order
to achieve this:

¢  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.

e 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 questicns and pairs of questions in the Interview Guide. In addition,
the second requirement could be accomplished by an analysi~ of relationships among
questions in the Interview Guide (which represent component parts of the flow nrocess).
Such an analysis would yield sufficiently summarized and pronerly focused general
information, describing both small and large portions of the ow process. To achieve
this analysis, however, the qualitative data acquired in the interviews must be trans-
formed into a numerical fcrm,

~

Thus, the objectives of the analysis are to:

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

e Transform the qualitative question responses into numerical form.

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

® Analyze and interprct the frequency distribution and relationship results, in
order tc 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-wayv 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
into numerical form, constructs and estimates models for relationshins 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
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
only those questions which follow it. An example is contained in Table 1-3.

Pairs of related questions are combined as illustrated in Table 1-3, in order
to simplify the specification and estimation of models for relationships
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 questions in the general structure. (See Table 1-4.) The
modcls 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 anaiysis. Regression analysis also
indicates the significance of a relationship and the relative contribution of
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:

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

1-16
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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
\' Assigned subordinate to get it 0.20
VI Asked a colleague 0.25
vl Asked my supervisor 0.30
Vil Requested search of department files 0.35
X Asked an internal company consultant 0.45
X Searched company information center B 0.50
X Requested library search 0.50
XI Requested data from vendor, manufacturer, supplier B 0.60
X1 Searched vendor, manufacturer, supplier sources } 0.60
X1 Searched outside library 0.70
X111 Asked an external consultant or expert 0.80
X1v Requested search of DOD Information Center l B 0.90
X1V 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
reordered and expanded into the 16 responses to Question 14 in the
Phase 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.

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

USI'R COMPONENT

A, User's Agc: Question 48

B. User's Education
1. Highest Degree: Question 50A
2, Field of Degree: Question 50C
3. Year of Degree: Question 50B
C. User's Experierice
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 Pesition: Question 55
2, Field of Position: Question 56
E. User's Level
1. Equivalent Government Service (GS) Rating: Question 58
2. Personnel Supervised: Question 49
3. Type of Activity: Question 54

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

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 in Table 1-5.

The relationship analyvsis cycle is believed to be novel in the field of information
science. Its employment and testing in Phase II have vielded 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 snd 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 | conclusions are reviewed in the light of the
Phase II data.
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Table 1-5. User Ranks*

3
o_— pu o— -
12| % g 8 8
Related & sl @ €| 2
) e| € | ¢ A
Question g o & a g +
Combinations S 4 =] 8| =® 3
Bl @ | o B| & ¢
) &l a gl &l A S
3 #! © 9| w B =
&l 3 | Bl B3| 3| %
Combination of ,‘% 2| & &5 g a1 3
Questions o w w @ w w w
By B T | s
@ ) ) o ) o )
(] ] 0 L) /] (] (]
(=] {as] - - ) =] -
User's Highest Degree (Q50A) 0
User's Fieid of Degree (Q50C) 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 8 | 49 50 52 52 | 60
Question Combination Rank 2 | 1] 3 4| sg| sz 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 1at
question combination, 2 to 2nd question combination, . . . , m to last question
combination in RELATED TO column; m+! te 1st question combination, m+2 to
2nd question combination, . . ., p 11 to last question combination in
CANDIDATE FOR RELATIONSHIP column; and 12, which is omitted for
simplicity, to those question corbinations not appearing.

Computer Operations

Two basic kinds of computer programs were usu in the siudy:

o Special North American Aviation, Inc. programs used to prepare interview
dats for analysis.

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

1=21
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Three of each kind were emploved, brief descriptions of which follow.

North American Aviation Data Preparation Programs

® Creation and Updating: Ttis program 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.

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

Biomedicai Data Analysis Programs (see Reference 5)

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

e 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.

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

1.5 BACKGROUND

The DOD Uscr-Needs Study was exploratory iu nature. It attempted to structure
and describe the nehulous 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:

e 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,

e The samples from Phases [ and 11 exhibited significant differences in their
users, tasks, utilization of information centers and services, and search
and acquisition process.

e The Phase II analysis, although compatible with that of Phase 1, was more
comprehensive and definitive.
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Time and resource limitations precluded the accomplishment of more than a
preliminary application of the Phase II analytical approach to the Phase II
data, much less its application to the Phase I data.

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 develor:' g a
base of knowledge on which to build future programs. It has investigated the flor
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 sclect 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 II studies are representative of the
scientific and engineering communities studies. In fact, the Phase I data
exhibited strong internal consistency.

The stucdy 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 gencralities.

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

The analysis has coacentrated 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.

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 other descriptors (i.e., any one USER

and TASK can have from one to five information units associated with them). 6

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

6Twenty-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 3339 separate information units that were
used in the survey tasks. These 547 information units could have been usuvd by any-
where from 7 percent to 36 percent of the USERS. Therefore, INFORMATION ques-
tions identify INFORMATION characteristics and not those of USER, TASK or
UTILIZATION.
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e 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
certsin portions of the analysis should be repeated with the new
transformation.

e Regrcssion analysis estimates of models describing the flow process ave
sensitive to changes in the detailed structure and its aumerical 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 mcdel estimates via a ranking
technique which is relatively insensitive to such changes. This technique is
described in Section 4.

e Employment of the terms, input and output, to describe relatious 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 secves 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 11

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

e Volume IIA, which contains Sections 1 through 8.
e Volume IIB, which contains Appendices 1 through 15,

Section 2 deals with the development, interpretation, anc use of the Interview
Guide. Interviewer training, survey planning, and data collection and pre-processing
arc discussed in Section 3. Section 4 describes the analysis in terms of {requency
distributions and the relationship anaiysis 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 lindings regarding frequency distributions are presented.
Section 6 is concerned with significant relationships and input and outnut factors within
the flow process. The comparison of Phases I and 1l is developed in dection 7.
Recommendations for the future.appear in Section 8.

The participating orgunizations are listed in Appendix 1. Appendices 2 through 6
relite to the Interview Guide; Burvey operations are covered hy Appendices 7 through
li. Appendices 12 through 14 susport the analvsis 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 tagsk. Although suppressed from Volumes I and III for
improved readability, it appears in Volume 1I for technical accuracy.

Throughout the volume, the following abbreviations have been used:

DDC - Defense Documentatior Center

DOD - Department of Defense

GS - General Schedule

Q - Question

STAR - Scientific and Technical Aerospace Reports
TAB - Technical Abstract Bulletin

TIC - Technical Information Center
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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 respondent through the
use of equivalent questions. As the respondent sample represented many disciplines
and levels (e.g., eduzation, management, effort, etc.) and the iaterview topic was
not common, widely discussed, or understood, the interview was "'nonscheduled' in
nature. Consequently, the intorviewer had flexibility in asking questions which would
elicit the information required from the rcspondent. lvonscheduled interviews assume
that if questions are to have the same meauing to each respondent, they must be
formulated in a wording that is appropriate for each interviewee. Thus the interv.zswer,
having been trained in the meaning of the basic questions and knowing what informa.-
tion was required during the inter ~.ew, was allowed to vary the wording and to some
degree the sequence of the questions to best fit the respondent., The interview was
predominantly a '"free response" setting where there wvere very few explicit bounds
upon the response of the interviewee. The respordent was encouraged to talk freeiy
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 during
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 Fhase 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 iwo major areas:
(a) tailoring it to the defense industry population; and (b) overall improvement based
on the results of Phase I, technical evaluation by NA4, and a pilot test. The
principal modifications to the Phase I Guide were to:

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

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

e Provide increased logical order of questions.

e Minimize the number of questions (e.g., by letting one group of related
questions cover an entire subject, when possible).
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Assess the utilization of company Technical Information Centers.
Assess the utilization of Non-DOD Specialized Information Centers.
Investigate restrictions on availability of technical information.
Provide for mutually exclusive responses.

Expand, reorient and rearrarnge 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
commeits 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, Cffice 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 in 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
dozuments 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

2-2




C6-2442/030 Vol I1

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:

o The format of tae Interview Guide questionnaire was revised to simplify
recording, transcription, reduction, and analysis of all data.

e Those questions pertaining specifically to DOD personnel information
acquisition, sources, and use were replaced with questions permitting the
interviewee to specify the sources sought out by the defense industry for
scientiric and technical information, and their acquisition techniques and
uses of such informatior. Additional questions to disclose and validate
other information characteristics were 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 other industry-oriented perscnnel.

@ Questions were incorporated regarding the characteristics and source ol
oral, as well as written informatirn. These questions were intended to
disclose the amount of orally acquired infcrmation: (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 contidence placed in orally
acquired information, and (4) tne value of the information to the perform-
ance of specific tasks.

e Questions designed to determine the type and source of engineering
information sought were formulated and evaluated.

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

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

o Responses were made mutually exclusive.

e To provide sharper and clearer industrial user profiles, the terminology
included in the Interview Guide was modified. This included using
appropriate industry classifications, )ob titles, and descriptions; ampli-
fying the "Type, " "Kind, " and ""Ficld-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.

e 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 attenpts to clarify and make
interrelated questions comparable. An analysis of the Phase I responses
defined as "'other' also provided additional response categories,

e 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 blink 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 algo did
not offer the interviewee an opportunity to provide information on other problems
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involved with restrictions on obtaianing information. For detailed explanatory notes
on this revision, see Appendix 4.

The final interview guide consists of five basic parts: (I) analysis of informa-
tion concerning a recently completed task; (I) utilization of information and data

centers; (IIl) 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)
I1. Utilization of information centers (questions 33-44)
A. Use of company information centers (questions 33-36)
B. Use of TAB and DDC (questions 37 and 39)

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

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

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

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

IV. Respondent profile (questions 48-58)
4. Personal data (questions 48-53)
B. General job description (questions 54-58)
V. Subjective comments of interviewer (questions 59-63)
2.2 INTERVIEW AIDS

The Interview Guide Handbook

The Interview Guide Handbook (Reference 4) describes the interviewing techni-
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, guestions to be covered,
and interviewer aids available. In addition it was the basic tool for training the
interviewers.
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The interview Guide Handbook is orgauized into four basic parts, each
representing a major segment of the study's documentation:

o Handbook Text

o Interview Guide

e Interview Reference Manual
e 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 i8 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 ] 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 cortained 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

1. Classes— Definitions of types of effort (used with questions 8, 28)
IlI. Kinds— Definitions of areas of effort (used with questions 9, 55)

IV. Fields—33 distribution fields as defined by the Defense Documentation
Center (used 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 of the transferred information (used with
questions 26, 27)

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

VII. 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 interviewer and
applied to more than one question in 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.
e It involved technical considerations.

e 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 involved. These classifica-
tions were narrative descriptions of the definable natural units of information required
for a task and were referred to as information chunks.
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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.

7.

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

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 commu.iications satcllite;
these methods are thermoelectric and thermonuclear.

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

Decision - A decision to take action or not take action on a recommenda-
tion from others, or on findings generated, and deliberated over, hy the

respondent. An example of a decision is the conclusion to order imme-

diate development of a thermonuclear generator.

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

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

Hardware - Some product or develuopmental item.

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

*
de

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.

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

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

Experimental Processes cr Precedures - The method or sequence of

events followed in preparing and performing an investigation 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 2 wind-tunnel experiment to
determine the drag on a model of a new supersonic aircraft configuration.

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

Performance and Characteristics - Observed data or qualities of an object

in terms of what it is or how well it performs. For example, a hl%h-wigg
monoplane has a measured speed of 825 knots. Performance characteris-
tics il?ﬂicate the actual nature or capability of an object, not the design
objectives of the object (i.e., not specifications).

Production Process and Procedures - The method or sequence of events
involved in the fabrica:ion ot an object.

Raw Data - Unprocessed and uncorrected data that are the primary record
of a scientific or techaical 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 a
projectile.

Specifications - Primarily guantitative descriptions of how weil an object
is expected to perform. For example, '"The proposed aircraft must cruise
at 1000 knots'; "...the chacasis is to withstand shock of 40 g's"; "...it
is required that the computer be able to operate i an environment of -50
degrees to +100 degrees C." upecifications are theoretical expectancies,
not what an object is or can do (i.e., perform=nce and characteristics).

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

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-
dures for evaluating derability of common textiles.

Utilization - The scheme for employving inaterial or equipment in particular
situiiions; where and how an object functions within a system. Utilization
raay also include the procedures employved by personnel in operating a
system.

Evaluation - The scheme for evaluating some aspect of a developmenta! or
operational svstem or item.

e
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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.

-l
.

-
.

-
.

Applied Research - Includes any research effort that is directed at the svlu-
tion of a particular problem and is tested under conditions of application.
Thus, research involving the use, application, or evaluation of & 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
thus include studies, investigations, and relatively minor exploratory
development eifort.

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 appropriateness
to the conceptualization under consideration. The results of such research
have wide generality along specified conceptual dimensions.

Advanced Development - Includes all projects that have moved into the
development of hardware for experimental or operational test. They are
characterized by line item proiects, 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 experimentation,
as opposed to items designed and engineered for eventual service use.
Examples are testbeds such as an experimental hydrofoil and the X-15.

Engineering Development - Includes development progru.:s being
engineered for service use but not vet approved for procurement or
operation. For example: MAULER, TYPHON, B-70. This area is
characterized by maior line item projects.

Operational System Development - Inciudes development effort directed
toward development, engineering, and test of systems, support programs,
vehicles, and weanons that have heen approved for production and service
employment. This area is included for convenience in considering all
projects. All items in this area are major line item projects.

RE& D Sepport - Includes research and development effort toward support

o!f inswallations or operations required for general research and develop-
ment use. Test ranges and maintenance of test aircraft and shins would

be included. Examples of research and development support are calibra-
ticn of nozzles used in a wind tunnel: Jdesign of a piece of gencral test
equipment, such as a chronogragh, that is to be used by laboratory person-
nel. not bh ficld forces, 1o measure the speed of an artillery shell.

Test or Evaluation - Includes ail efforts directed at test and evaluation of

developmental or operational systems and items. Tests and evaluation that
are part of a research project will be included under category 1.

Production Processes - Includes all production aspects that are not directly
associited with the end item . These include areas sich as mamntenance.
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scheduling, purchasing, warehousing, etc. Exempted from this category
are test and evaluation, and reliability or quality control efforts.

9. Production End Items - Includes all activities directiy associated with
the production of end itcms.

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
interaction (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 was analyzed for these qualities and any adjustments
that were obLviously 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)iied were tco restrictive at the upper
end (more than 28 days being the highest category and containing 62'¢ of the responses)
and too broad at the lower end of the scale. Bv using ihe 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 of these narrative questions were analyzed and response categories
were developed for them.

A majority of the questions in the interview uide - some 34 of the 55 non-
narrative questions - had open-end response categories (explain, other, or combina-
tions). The cntries in these open-end response categorics were extracted from the
interview guides and reviewced for content. Many of the responses were included in
the standard question response and others comprised rew response sets. During the
review tae open-end responses were cither incorporated into the standard responses
of the questions or new responsc categories were defined and included in the analvsis.,

The remaining paragraphs of this section define what was doae with each
Question and describes any changes in the categorization of responses.

Question 1 - Narrative question - No categorization attempted.
Question 2 - Responses (7) “"Some combination of the above (Specifv)” and (%)

“None oi the above (Explain)”, were reassigned within categories
(1) - (6). The reassignment was on the basis of the mast
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"avthoritative' originator or the one which is a lc gica! buffer or
catalyst for task initiation. A »uffer would be the poeiti<n of a
supervisor between the regpondent and higher managemeat or

higher management between the customer and the respondent. These
determinations assumed a normal organizationa. channel of assiga-
ment (worker - supervisor - management - customer). # catalyst
would be a decisicn of respondent and colleagues in the application of
standard procedures, ox the supervisor in a combination of initiative
of respc:. -m, ov decisica cf responlent ana colleagues with di--ection
of immediate supervisor. Of ihe 39 open-end responses, all were
categorized,

Question 3 - Questin 3 on total elaps-xd time of 1ask v-as compietely reorganized.
The initial cat:gories p.oved to be tou smell at the 1-wer end of the
scate (1--7 davs) and to not have enough areq« at the urper end (the
107 of tusks lasti~g 1. 7 days wac broken into five caiegories arnd
those lasting more thar 28 vays, which containea 62% of the responses,
wel : con‘sited in cnly one category). The new cclegories were:

1-7 days

§-14 Jays
15-21 dayx
22-28 days
29-90 days
91-180 days
121-270 days
8. 271-365 days
9. Gver 365 days

wi o QO N -

S ar
.

Questicn 4 - No "open--end'" responses.

Question 5 - The "'oth( " responses to Question 5 were reassigned within
[_ategories (3) -~ (7). Only five items remained in the "Other' cate-
gory " these ware four that dealt with chemical compounds and one that
had a "trained individual" as the task output.

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

Questicn 7 - No new categories were developed for Question 7. Responses to
(8) "Some combinatioa 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
respondent's company'’, and (6) "DOD, ' the reassignment was
to (2) - as individuals within the company would probably be a
huffer between the individuai and DOD.




- —

~

16=-2412 /03 Vol IT

2. Vendors, manufacturcrs, ana suppliers were conside ed a
segment of industry.

3. Consultants were considered a mei.:ber of ‘he ra.pondeit s
profession.

Question & - Of the 23 "Oth. r'* 1esponses to Questiun 8, all ‘were reasrigned
withiu responses (1) - (13) ¢fter v2view of ‘re mnawvidual interview
guides,

Question 9 - By r~eviewing the iidividual inwer-i:wv guides tha 28 "Other"
responses were reaseigred viinin categorics () - (12).

Question 10 - The "Oth.:r" responscs 10 Q- esiion IG wer2 mos-ly rel.ted to
aerospace (63 of &i) and were reclassiiied as {yl) "Aircreft and
raght evuipmant", Afrer iadividua! intevview gmide 1eviewx almost
ait remaining ''other" resycnsez vere veassign=d within caregories
(1) and (5&). Tiue 6 responses that remail) unclassified were klank.:.

Question 11 - Narrziive - No categorization attemnted.

Qusostion 12 - There were 72 responses to Question 12 which were stated as
6) "Not applicevie (Expleiny". These respoases weve all eclassi-
15XD )
fied into r>sponses (! - (5) or assigred tc the new classifications
of:

Rec2ived only part of chunk
Task e« rated chun!-
Mistributicy. procass procuced clwnk

~3
~

[V

— N

{
X
W
Questio:. 16 - The respoase: to category (6) ' Not anplicable (Explnin', were
generaliy statt ments of no time restraint on the task sud thue no
tim? requirenent for the information. Most othe r responses
conc :rned chunke without which the iask cnuld adequate’y proeeed,
These: responsss and those listed under (5), ' Mor:- than 3C da, &
were analyzed in light of task duration and sssigned to il.2 imost
appropriate cavegory  ~der a new category schem: 2: catecories ‘1)
through (4) remained the samre, while (5) became 31-90 days and
(6) became more than 90 day::.

Question 14 - Three new response categories were developed for Ques‘ion 14,
They were:

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

All 390 "Other' responses were reassigned tc thesc new categories
or back into the original response categories of (1) - (15).

Questicn 15 - Fifty-eight of the 66 ""Other'" responses to Question 15 were

reclassified back into responses (1) - (6). The 8 which were not
categorizuble were chunks which were nct received.

2-13
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Qnestion 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 s were re-categorized under responses (1) -

(27). ‘The following definitions were used in the reclassification:

1. Personul visitsto (8) Oral contacts -~ all other

2. Observations or Samplesto (27} Physical measurements or
experim.ents

3. Records, forms or RFP'sto (11) Corvespcndence, memos, and
TWX (informal :orrespond 'nce}

4. Tapes and Cards to (23) Computer prirtouts

5. Specificatic is to(.’) Staadarce.s anc. codc

6. Patentsto{13) Reports

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

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

Question 20 - Same procedure a5 Question 18, All 9v "Other' responses were
reclassified.

Question 21 - All but 15 of the 64 "Other" responses to Question 01 were
reas~igned within res-:onses (1) - (4). The 15 uncategorized
responses were all concerned with chunks tl 1t ware nover
received.

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

Question 23 - esponse (3) "Would not have been useful (Explain)', was
anaiyzed for periinent 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:

Iad or knew location of data

Subject was too specific for title listing or abstracts
Information was recalled

Information received from personal or oral contact

No published or indexed information available on the subject
Received with task or from normal distribution procedure
Required raw data

— o~~~ p—
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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.
Question 26 - Three new categories were created for Question 26, Thesc are:

(16) Graphics, text and cral
(17) Graphics, text, oral and recall
(18) Narrative text and lists and tables

By using these three new categories, all but 35 of 8§29 "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), Materials
(normetallic) and Metallurgy.

Question 30 - No "open-end' response.

Questior 31 - The "Other" responses were reassigned.

Question 32 - The "Explain"” of respcase (1) were not categorized.

Question 33 - No "open-end' response.

Questinn 24 ~ 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 drroped or reassigned to responses (1) - (8).
Therefore responsc (9) "Other', is now interpreted as "Special

Services, e.g., translation, reproducuon, buok purchase, etc."

Question 35 - No "open-cnd' response.
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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 assijned to the following
categories:

(1) Utility of information (internal or external to company, or both)

(2) Timely acquisition of informatioa (internal or external tocompiny
or both)

(3) Timely awareness of information (internal or external tocompany,
or hoth)

2-16
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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.
(11) Improvenient 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 cach individual
(See Appendix 6).

Question 58 and 29 - No "open-end’’ response,

Question GV - 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 resgondent went to obtain technical information and
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.

(2) Uses information which comes tc him with the task or through
automatic distribution.

(4) Secks information at his department levei or lower (e. g.,
subordinates, colleagues, supervisor, department files).

(5) Seeks information beyvond the level of his department but still
within the company (e. g., company consultants, company
librarvj.

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

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:

o Selection and training of interviewers

e Survey plannirg and operations, including vigorous follow-up to obtain
required sample size

e Data collection and editing

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

3.1 INTERVIEWER SELECTION AND TRAINING

Selection of Interviewers

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

PROJECT
MANAGER
SURVEY INTERVIEW
AND OPERATIONS ANALYSIS AND
PLANNING EVALUATION
SURVEY
STATISTIC
INTERVIEWER PLANNING DE,Z'JA'NQL DATA
TRAINING AND AN AL\.’SIS PROCESSING
OPERATIONS

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 during 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 indoctrinarte
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 interviewsrs 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 textfor 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 demeonsiration and a briefing of interview procedures. One day was devoted
tc 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 iechniques and standardization of
interview methods over a highly diversified sample population. Uniform methods of
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 interviews
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 huw to
overcome the effects of bias. The training also covered methods of survey operations,
setting up interviews, recording responses, processing completed Guides, semwiweekly
reporting, and handling cancellations and substitutions without compromising the
integrity of the sample.

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

1
"Richardson, S.A., etal, - Interviewing, Its Forms and Functions,
Basic Rooks, Inc., New York, 1965
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Interviewer Backgicund and Experience

Job Title and Activities

-

Education

L — —— -

Interview Experience

Research Specialist
Research and development
ia man-computer relations
and human performance
evaluation

BA -Pzaychology

Industry Survey of Displays and

Controls Applicable to Information

Systems

Post-Field Test Interviews for
Project Cloud Gap (ACDA)

Market Research Interviews
Job Analysis Interviews

Mobility and Job Changes in
Engineering (Survey)

Interview and Debriefing of Air
Defense Pcrsonnel

Senior Engineer Computing -
Design and development of
information systems

MA-Business

Survey of Program Scheduling
for SAGE Field Sites

Public Opinion Surveys

Interview Supervisor - Market
Research Interviewing

Research Specialist - Ph. D. -English Survey of Scientific and Tech-
Research in library auto- nical Irformation Requirements
mation and structural of FAA (User Needs Survey -
linguistics Management Level Personnel).
Interviewing for Linguistic Atlas
of the U.S. and Canada
Interview:ng for Linfuistic Atlas
cf the Western States
Research Specialist MA-Businrss Education.! Associates
Statistical Analysis, Foundation's Survey
development of
information sysiems
S e
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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 Pus 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

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

Job Analysis Interviewing

Demography Technique Survey-
California Transportation Study

Customer-neod Interviewing
Underwood-Olivetti

Civilian Criminal/Investigation
Interviewing (Pinkerton)

Security Interviewing-USAF

Senior Research Engineer- | MA-Educational Depth Interviews of Human
Aerospace enginecring Psychology Factors Study subjects, ¢.g ,
and psychology applications Pre- and Post-Study Interviews
of Apollo Confinement Study
subjects and Manned Orbital
Rescarch Laboratory Study
Subjects

Personal Counseling - USC

3-4
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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 ing, 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 on West

Point Magazine, 'Pointer"
Research Specialist - MA-Psychology | Job Analysis Interviewing-U.S.

Operations research,
system engineering.
user requiremenis

Civil Service

Consumer Market Analyses In-
terviewing-Ernst Dichter
Associates

Equipment User Analysis
Interviews-General Dynamics

Interview and Debriefings -
Project Cloud Gagp (ACDA)

Counseling in Private Practice
Rorschach Test Administration

Research Engineer -
Research in human per-
formance capabilities of
space systems, selection
and evaluation of experi-
mental subjects

MA-Psychologv

Psychological Counselor and
Interviewer with American
Institute of Family Relations

Subject Pre- and Post-
Experimental Interviews-NAA
Confinenent Studies

Customcr 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 Eungineer -
Programmed instructicen,
research in human factors
in information systems

MS-Education
AB-Business

Interview of Manager/Supervisory
Personnel to determine Manage-
ment and Employee Training Needs

Attitude Survey of Supervisor/
Employee Job Relationship

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

Job Analysis Interviewing

Selection, Counseliny and Place-
ment Interviewing

Senior Rescarch Engineer -
Systems analysis for appli-
cation of psychological

and human engineering
techniques

BA-Psychology

Interviews in conjunction with
Evaluation of Programmed
Performance Aids

Survey and Analysis - Hound
Dog Project

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

Counseling Iuterviews -
University of Denver

Senior Engineer Computing -
Design and development of
information systems

MA-Business

Market Research Interviewing

3-6
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Table 3-2. Training Program
Day Class Hours
1 Program orientation 1
Scientific and technical information storage and retrieval 2
Tour of DDC Los Angeles Field Service
Center of briefing 2.
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
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 Debri.efin.g, review of Interview Guide and procedures, 8
examination
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Table 3-3. Lesson Plan Outline

vol 11

1. Program Orientation
A. Study objectives
B. Technical informaiion 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. Structurc 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 - Iaterview techniques
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

3-8
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11. Interview practice - Intra-company sample of engineers and scientists;
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 objecf»i‘\”rééwa—ric‘i‘
techniques

16. Evaluation and final selection of interviewers
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Table 3-4. Technical Material 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':, 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
hcld 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 instructions 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 contained 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 io 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 successtul 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.
Alsu, to avoid weather proviems and consequent interterence with 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 bhasis 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 coordinater distributed the Notification arnd 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 tyvpe of questions
to be asked. Consequently, a descriptive brochure, "Synopsis of Interview Topics, "
was developed fo . 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 )possible 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
intervicew data.

3-12
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Operations Daia

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 :nterviews. 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 of 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 recourded in both precoded and
narrative-subjective form. To minimize errors or omissions, each inlerviewer 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, uoticc of recuriing errors 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 stucly.

The project control office examined the answers to see that related questions did
not have contradictory answers. These contradictions could genera!ly be resolved by
checking the interviewee's notes in the cominent pagvs. Where contradlictions or
omissions could not be resolved, they were referred to the interviewer upon his return
to the NAA facility.

Upon the return of the interviewers from their first out-of-town trip, they were
thoroughly debriefed to determine administralive or technical problems for which
corrective action might be required. Also, as a continuing training technique, upon
completing the first increment of interviews, each interviewer edited approximately 20
Interview Guides prepared by another interviewer. Debriefings, at a lesser scale,
were done through the remainder of the survey.
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July 2, 1965

Mr. Jack L. Marinelli

Assistant to Vice President, Engineering
Beech Aircraft Corporation

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 imdustry,

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.
Your cooperation in this project is very much appreciated.
Very truly yours,
NORTH AMZKICAN AVIATION, IHC.
/[
wf W‘zk
¥arl H, Meyer, Yroilect Manager

DOD User Needs Suivey - Fhase 11
Space & Information Systems Division

KHM: ia

Figure 3-3. Letter of Acknowle“zement
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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 scheduled,
it is requested that you switch appointments among those already selected.

If this is not possible, please select an altermate at random from those

not previously selected from the original list. If circumstances require
that this schedule be changed in any way, I would appreciate your notifying
my office as soon as possible. You can reach me or my assistant, Sol Pollack,
by Zalling collect at area code 213, phone 923-8111, extensions 4505, 1063 or
4066,

Your cooperation in this matter is greatly appreciated.

Sincerely yours,

NORTH AMERICAN AVIATION, INC.

ard Meyeé[,/g/:j\ect 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 Il -
INTERVIEW SCHEDULE

007 COMPANY NAME _ Beech Alrcralt Corporation
COMPANY 1.D. PHONE MU +-1BE1
LOCATION _Wichita, Kansss COMPANY CONTACT _Jack L. Marinslld
cvy STATE  PHONE MUrrey 3-4681

. ]

INTERVIEWER 1.D. 83 INTERVIEWER NAME __H._ H. Terzagian

INTERVIEW SCHEDULE

INTERVIEW INFORMATION
1.1.D. INTERVIEWEE NAME PHONE SCHEDULED COMPLETION

EXT. DATE TIME DATE [ELAPSED TIME

_ pa3-4681
R. R_ .~ 7enais 8116 8-13-65| 8:30 a.m.
R. R, Mcl)ain 329 |8-18-65]11:00 a.m.
P. S. Weniger 8193 8-18-65 ] 3:00 p.m.
R. C. Yervey 469 ] 8-19-65 1 8:30 a.m.
M. F, Scott w86 18-19-65 ] 11:00 a.m.

m

REMAPKS
CODES - CANCELLED INTERVIEW 4, TERMINATED EMPLOYMENT
1. SICK 5. NOT ELIGIBLE AS PART OF SAMPLE
2. INTERVIEWEE ON TRAVEL STATUS 9. OTHER
3. VACATION '

Figure 3-5. Interview Schedule

3-17




C6-2442/030 Vol It
July 29, 1965

Mr. R. R, Dagenais
Besch 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 ycur 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 réach me

by calling collect to area code 215, phone 923-8111, extension 4505, 1063,
or 4066,

Your conperation in this matter is greatly appreciated.

Smcerel/ ﬁu‘s,

Kar. H, Meyer, Project Manager
DOD User Meeds Study - Phase II

Enclosure: Synopsis of Interview Topacs
cc: (Supervisor and/or designated company 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 aveirage 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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AVERAGE TIME PER
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Figure 3-8. Average Time Per Interview
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4. ANALYSIS

4,1 INTRCDUCTION

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 is
determined 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-
lines for management decisions and recommendations for the future, It should bring
the information content of the data intc 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-
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.

The 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.

Consequently, the analysis first should summarize the data until their detailed
information content, describing only small portions of the flow process at once, is
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 process 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.

4-1
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Frequency Distributions

A one-way frequency distribution is the distribution of the percent of answers
to a quertion that corresponds to each question response, and a two-way frequency
distribu::c . is 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 disiributions 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 frequenc; 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 ccmputation 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.
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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=Bo +31 > L +Bp Xp + €,

with Y being one question, Xis X9, -+, X being the other questions, 8., B 1r **e
B p being the unspecified constants or coefficients, and € being the residual. The
corrclation, in reality, measures the degree of linearity for the interaction between
the two questions, or the closeness ot the two gquestions to being adcqguately represcnted
by a linear model,

]

Y=B_+ B, X+e,
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 amoag 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 general 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.

Compavison

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 summarization. On the other
hand, relationships are not us 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 N-axis and the responscs
to the other question be associated with the Y-axis. Then a two-way frequency dis-
tribution may be viewed as a gecometric representation for the distribution of the
answers to the two questions, in which each percentage gives the proportion of answer
pairs whi.-h are associated with the corresponding response-pair point. In addition
a liner v+ 1 of the relationship,

Y:ﬁo.’.Bl X - € ,

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 distribution and the line. The more the
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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 appropriaie).

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 the flow process at once. Relationships, hcwever,
are not limited at ali 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 anaiysis 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 uheir relative importance
evaluated. )

The analvsis 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 and 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:

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

e Transform the qualitative question responses into numerical form.
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ALL REPORTS AND DOCUMENTS — 2% 23% 16%
THAT COULDBE FOUND
PERTINENT TO THE QUESTION

A SAMPLING OF THE KREPORTS | % 10% %
AND DOCUMENTS AVAILABLE 4

QUESTION22= B, + 8, (QUESTION 25 + ¢

ONE REPORT o o, 18% 10%
OR DOCUMENT
ALL FROM | 0% - o
RECALL
1 ] | j
A A A
ONCE SPECIFIC  DETAILED
OVER ANSWER  ANSWER
LIGHTLY

QUESTION 25; DESIRED DEPTH OF INFORMATION NMEDIA

Figure 4-1. Representation of a Two-wWay Frequency Distribution
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e Construct and estimate models for relationships among questions in the
Interview Guide.

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

Overvicw 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 transformation of qualitative
question responses into numerical fcrm is accomplished in two steps:

e 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.

e 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 (usuallv from 0 to 1).

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

e Groups of related questions are arranged into an informstive and unifying
order to form a general structure. (Sce Appendix 13). To the cxtent
feasible, the arrangement possesses the desirable characteristic that «
question tends to influence only thase questions which follow it. An example
is contained in Table 4-3.

e 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 averages of the numbers previously assigned. The scales remain
between -1 and 1 (usually between 0 and 1), in all cases.
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CONTRIBUTION RANKINGS
FOR COMPONENTS OF
FLOW PROCESS AND FLOW

ANALYZE 72/
77/ / QUALITATIVE
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Figure 4-2. Relationship Analysis Cycle
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Table 4-2. Transformation of Qualitative Question Responses into Numerical Form

®em -y

- —

Question 14: Location of First Source for Information

A

Informative Order Scale

I Received with task assignment 0
O Recalled it 0.05
OI 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
VIII Requested search of department files 0.35
IX Asked an internal corr;pany consultant 0.45
X Searched company information center B 0.50
X Requested library search ] 0.50
XI Requested data from vendor, manufacturer, supplier B 0.60
XI Searched vendor, manufacturer, supplier sources 0.60
XII Searched outside library 0.70
XII Asked an external consultant or expert 0.80
XIV Requested search of DOD Information Center B 0.50
XIV Searched DOD Information Center 0.90
XV Asked customer 1.00

A. Itis 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-
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 tie 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 Questinns

USER COMPONENT

User's Age: Question 48

User's Education

1. User's Highest Degree: Question 50A

2.

3.

User's Field of Degree: Question 50C

User's Year of Degree: Question 50B

User's Experience

10

2,

User's Job Experience: Question 51
User's Company Experience: Question 52

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

User's Position

1‘

2.

User's Kind of Pcsition: Question 55

User's Field of Position: Question 56

User's Leve!

1l

2,

User's Equivalent Government Service (GS) Rating: Question 58
Number of Personnel Supervised by User: Question 49

User's Type of Activity: Question 54

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

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

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

© 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 comparisen 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 Keference 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 detatted 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 vuestion responses. ’

4-11
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Table 4-5. USER Ranks*

g
p— Ll 8’ P P
S| 8| % 8| 8|2
Related & o &l ¢ | e
Question ~ bl o o g |+
Combinations o b > g 2|2
5l | T 2 8|
Q ] % g [*] f:\.'l
| Al 81 28| & &
- > 7 %] -t
g| 8| 2| & s | B (=
T & = g g 2|7
i B0 20 b g &
Combination of < = o i v, =13
Questions w @ w w w w | w
o T o S ry T ™
@ v v v @ v ]
7] (2] (7 (2] 2] (2] ]
- ] o o] - e o
User's Highest Degree (Q50A) 0
User's Field of Degree (Q 50C) 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 (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 |54/2|5-1/2| 17

*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+1 to 18t question combination, m+2 to
2nd question combination, . . . , p 11 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:

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

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

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

A visible structure is obvious and possesses no flexihility; 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 structure.

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; v/hile Roman
numerals (i.e,, I, II, ...) 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 [requency 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 lincar 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 he applied.

According to the response characteristic. the hase point or zero for « numerical

scale is selected. There is then associated with each response, a numerical valve
corresponding to its relative "'distance’” from the hase point.

1-14
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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
1. (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
VID. (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 respouse 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 scaie
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

II 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
Vil 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
X1 Searched vendor, manufacturer. supplier sources 0.60
XII Searched outside library 0.70
XIIl Asked an external consultant or expert 0.80
XIV Requested search of DOD Information Center 0.90
X1V 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 4-3.

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

Sce Appendix 12 for the numerical description of the detailed structure.

4.4 CONSTRUCTION AND ESTIMATION OF RELATIONSHIP MODELS

Development of a general structure. combination of pairs ol related guestions
in the general structure. and specification of lincar models lor relationships amorng
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

1. (14) Recall

=

(13) Telephone conversation

2

(11)  Group discussion

Iv. ( 4) Photographs

=

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

VI. ( 2) Tables or lists

VII. ( 1) Narrative text

VII. (18)  Narrative text and tables or lists
IX. ( 9) Graphics and lists
X. ( 8) Photographs and text
X1. (7 Graphics and text

X1I. (16)  Graphics, text and oral

X111. (17)  Graphics, text, oral, and recall

XIv. (12)  Informal briefing, with chalk or
pencil drawings

Xv. ( 5) Microfilm - microfiche
XVI. ( 6) Slides or motion pictures

XVII. (10) Forma! briefing or lecture

Scale

0.00

0.31

0.44

0. 56
0.63

0.69

0.82

0.88

0.94

Development of a General Structure

In 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, 2

general structure is now developed. This genera! structure is formed by the

informative and unifying arrangement of qu .s.ions.

4-17
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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 witlin 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
Bo. B, By, ..., Bg symbolize general unspecified constants in the models. For
simplicity, the same symbols, ﬂo, ﬁl’ B.. ..., 56’ 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 vutput 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 combinations 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 and simplifies the general structure.

Question combinations which tend to influence other combinations of questions
are called input factors. and combinations of questions which tend o be influenced by
other question contbinations are called output factors.

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

A special user-task flexibility index F summarizes the flexibility exhibited by
the difference hetween the user's kind of position and the kind of his task, and that
between the user'’s field of position and the field of his task. In order to summarize
the effort expended by the user in his general uulization of information centers and
services and the problems encountered by ium in this utilization, the respective special
indices. E for utilization effort and P for vtilization preblems. are introduced. The
inadequacy of the process of searching for. anr! 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 | are also normalized to between -1 and 1.

-8
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Table 4-9. Specification of Relationship Models

USER COMPONENT*

A. User's Age: Q48
B. User's Education:
1.

2.

3.

C. Experience of User

Combination: -21-(Q51+Q52) =B, + B,(Qi9)

1. Job Experience: Q51
2. Company Experience: Q52
D. Position of User
1. Kind of Activity:
Q55 = B + B,(Q148) + B,(Q50A) + B(Q50C) + B,(5(Q51+Q52) )
2. Field of Activity:

E. Levei of User

Combination:

-,1;(()49«;:.5) BO s ﬂl(q-us; -ﬂz(Q;om ~ﬁg(qsoc) . 34(,-;((}510()52)

e

3.

*Q denotes Question: and 30. 5!. 52, R ﬁG symbolize general unspecified
constants in the models. For simplicity, the same symbols. _, 31. 32. ... B

User's Highest Degree: Q50A = 80 + 31(Q43)
Field of Degree: Q50C = Bo + BI(Q48)

Year of Degree (Q50B)
Used only for one-way and two-way frequency distributions

Q56 = B + B,(Q18) + B,(Q504) +B,(Q30C) + B %(quqsz) )

MOS Equivalent (Q33 and Q57 - narrative - coded as Q357)

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

- 55«355) - ﬁﬁwsm

Equivalent GS Rating: Q58
Pcrsonnel Supervised: Q49
Type of Activity (Q54)

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

64

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.

All question combinations are given in Appendix 13.

Specification of Relationship Models

Once the general structure is developed ard pairs of related questions are
combined, it is appropriate to specify linear models for relationships among comhina-
tions of guestions in the general structure. The terms, combination of questions and
question combination, also are usad 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
(Y) as a linear function, with unspecified constants, of the variations in the other
question combinations (Xl, POREEY Xp).

The term, combination of questicns, 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 (Xl, X2 y seey Xp).

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 gencral structure suggests
the linear models for relationships. A more refined relationsiip analysis could specify
additional medels, particularly those necessitated by the separstion of question combi-
natiois and those suggested by the relationship results of Secticn 6.

The potentially related question combinations, in the linear model for each
combinaticn of questions in the general structure, are given in "'ables 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.

Stepwise regression analysis estimates the relationship model in steps by
entering one question combination at a time. At each step, the question combination
which is entered is the one that adds the greatest centribution to the relationship
from the previous step. A measure of this contrilution is the F to enter of this
question combination at that step. 'The contribution of each question combinaticn to
the relationship at that step is measured by its Fto remove at that step; and the significance
ol the relationshin at that step is measured by the multiple correlation (coefficient) at
that step. Relative signilicance within a relatioaship is indicated by the former, while

1-20
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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 prinut-
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 intc 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:

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

e 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
qguestion combination entering at that step, becomes less than some lower bound.
Arnalysis 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 {he relation-
ship wheun its F to remove at that step is hetween 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 2 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, whose potential F to enter at this
step is at or above 6.66. are said Lo 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*

S
~| &
S| | 2l &8 215
Related o o & e g | &
Question ~ ° ~ o g | +
Combinations o o = 2 2 | &
&, to ~ - @ 25
Q [0) [} o =} 5’
s | R Q Sl & | &S
- omt U i —t
5, ) (@] oo Ut o L
TRz E- - | =%
o v 50 v £ | 2
V) - oo apmt t
Combma_tlon of 4 T i & Z i 3
Questions ® @ @ ® 0 w w
1 & T s T e &
"] V] Y] Y] %} Y] V]
n 2] “ (2] 2] 7} (7]
- o) jon] - - o -
User's Highest Degree (Q50A) 0
User's Field of Degree (Q 50C) 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 (Q59) 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
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