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INTRODUCTION . s .
The National Aeronautics and Space Administration (NASA) and many research and
development organizations use the technical report as a primary medium for the com-
» munication and dissemination of research results. NASApublished 3,399 technmical
sreports in 1980, for example. Six hundred .twelve of these reports were published by
the Langley Research Center (LaR(). ; ; \\ :
WA survey of eng1neers and scientists at LaRC and in the academic/industrial
‘communities was conducted to determine the opinions of readers concerning the format
(organization) of NASA technical reports and usage of report components. The ques-
) tionnaire .used for the study also elicited information concerning usage of scientific
and technical information (STI), perce1ved image of NASA- and Langley-authored STI,.-
. and demographlc data about the respondents. This report presents the results of the
internal and external surveys in regard to the organization (format) of NASA techni- .
cal reports. .

STATEMENT OF THE PROBLEM

NASA technical reports serve as. a primary means of communicating the results
"of NASA's research. Consequently, NASA technical reports must be organized and ,
written to accompllsh effective ‘communication. NASA employs uniform publications
standards which are designed to ensure the clarity, quality, and the utility of .
its technical reports. These standards include a basic report format which defines
the report's components and estab11shes their sequence. The standards address, in R
a limited sense, language (verbal and visual) and presentation (typography, graphic
design, and physical media) components. These standards had not been examined to
determine the extent to which they contribute to the effectiveness of the NASA ‘ p
technical report as a product for information dissemination. However, there were
no generally accepted standards against which NASA publications standards for -
technical reports could be compared. . . . :
Ve - -
As part of the review and evaluation.of the Langley Research Center's scientific
and technical information (STI) program, the technical report was examined to deter-
mine the organization of the report (sequential ,compenents), the language used to
convey the information (language components), aAd the methods used to present the
information (presentation components) The exapination included a survey of the.-i.
literature pertinent to the ,subject and an anayy51¥ of current usage and practices
of publishers of technical reports. The resulﬁs ) the examlnatlon were presented
in NASAATechnlcal Memorandum 83269.

N .

* No generally accepted structure for the organ1zat10n (sequentlal cofnponents)
-of the report was found in the survey and analysis of the technical report -
(McCullough Pinelli, et al., 1982). The Survey reports, style manuals and.publi-
cations guides, and textbooks were not un1f1ed in the number or names of components ’ -
and the placement of components recommended 'for inclusion in technical reports. The
results did not provrde sufficient data agalnst which the NASA format for technlcai

no omuonen oo be—compare Cen :___. l.u’ .:‘. LG O Jed s a
preference" survey be conducted among producers and users of NASA technical reports
The results would be usedpw1th the data produced from the survey and anakysis to
form a standard (bench mark) aga1nst which the NASA format for technical reports

could be compared. : ‘ .

~ -

ERIC - | o 10 - - :

ulToxt provided by eric [




Purposé of  the Study

The study utilized survey research. The purpose of the study was.threefol\\
(1) to determine through a survey. of the internal population (Langley engineers and
scientists) and the exterhal population (engineers and scientists in the academic
. and industrial communities) which report.compordents; are’read and in what sequence;
(2) to'determine the wse of non-NASA, NASA-authored, and Langley-authored (published)

-

STI; and (3) to gather data as to the technical quality, the adequacy of data, the
organization (format), and the quality of visual presentation to determine the per-

SR % ceived image of NASA= and langley-authored (published) STI. = . : \\,

’ S
. \

10.

T 11.

’ 12.

Objectives of the Study .
Twelve objectives were estabfished for the study. These objectives were to:

|

o~

- . -

Determine how the technical report is read; specifically, which components -

are read and in what sequence; - , .
. . £ !

Ascertain the effect of deleting or including certain report components;

Gather data as to the preferred arrangement of report components;

[\
Ascertain the need for a summary and abstract--their length, location,
and comtent; . ~ - -
Determine whether the integration of illustrative material within the text
is preferred and, if so, whether the, illustrative material is read beforo,
with, or after the text; —
Determine/ﬁﬁen illustrative material is not integrated whether it is read
before, with, or 'after the textj . L R
’ . »

Ascertain which form of referevce citation is preferred;
Gather data as to the usefulness of the' appendixes; what thef\Should i ;///
include; and whether they are read before, with, or aftef the text; ~
Ascertain the helpfulness of ‘glossaries and symbol lists and where they
should appear in the report; '
Gather data as to the technical quality, the-adequacy of data, the organi-
zation (format), and the quality of visual presentation to determine the .
perceived image of Langley-authored E?chnical reports; o ‘ ~

. ' :

i) / - f—Q

Determine the use of non-NASA, NASA-authored, and lLangley~-authored
(ptblished) STF; .and
Ascertain specific demographiec information about the surveg’respondents
.including field of réesearch, present professional duties, and type of
organization. - .




' ., \ ,

Importance of the Study ' ’ —

<

.. < n .
A survey of the literature disclosed that little empiri®#l.research has .been \
devoted to determining how 'technicgl reports are read by engineers and scientists
and, consequently,.the inclusion -and ‘sequence of technical report components. The \
NASA technical report format, including the components and their sequenc®, had not -
been empirically tested. » Therefore, an investigation.of report components and o
their sequence, whic¢h includes input from engineers and scientists who produce and
use NASA technical reports, was deemed essential. S

‘. Asssumptions .

et S .
<

“Underlying the conduct of the.study are certain assumptidhs which weﬂp tested

during the course of the study. These assumptions are given befow:
- R —

-~

1. The summary, introduction, cohclusions, and illustrative material are read

-~—

I'd
most frequently. -
2. One or hmore of the aforementfoned components may.be the only one(s) read;
) therefore, each of thg¢se components should be independent of the remaining
: components. - ot} ’ - . - ‘
, T wome o ) ~ N L.
3. The abstract, along with the conclusions, is sufficient to summarize the ;
report thereby negating the need for a summary. :
4., Ihe_reading of the entire report may well depend upon the ability of the
" .introduction,and conclusions to hold the reader's interest.
. v -
™ 5. The'technical repoyt is read by audiences having diverse technical back-
. grounds and should be understandable to those who are, not expert in its
subject. : .- : .
Limitations of 1he Study . ot T

.
v

[y

- The study was specifically concerned with'the preferences:of readers relative

to the format of NASA technical reports. , Preferences were limited to engineers and

scientists assigned td the Aeronautics, Electronics, Structures, and Space director-

ates at the NASA Langley Research Centerfand non-NASA engineers and scientists’

chosen at random from three professionalftechnigal societies who agreeq to partici-
K pate in the study. In terms of data reduction, no attempts were made, to distinguish
between the responses of the researchers (approximately 70”percent of the respondents)
and the technical managers (approximately 30 percent of the respondents).

The styfly was limited to (1) ‘searches of 10 manual and machine-readabie data
bases; (2) ylecmanuals, publications guides, and.textbooks: (3) books, periodi-
cals,. reports, conference praée dings; and (4) research specifically .conceffied with
the technical report and such factors as reading'habits, use patterns, order of use,
and components usage. The study spanned the period from September 1981 to Apeii~1982.

. .- .. \~. .
\ .
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L . DEFINITION OF;TERMS

Abstract. The abstract was defined @5 a technical report component éonsisting
of a concise (approximately 200 words) but informative statement of a paper's
purpose, research methods, and conclusions. Thé abstract is designed te stand

mgependent of the paper itself (thus excluding undefined symbols and references)
and to encourage the interest of a potential reader.

“ Back matter. Back matter of a technical report was defined as the section
immedYately following the body or_text. Supplemental materials such as appendixes,
index, references, and bibliography appear in this section.

Body or text. The body or text of a technical report was defined as the
section immediately following the front matter. The development of the central
theme of the report, including the introduction; the.investigative, analytical, or
theoretical material; the descrlptlon of the resgarch; the results and discussion;”
and the conclusions appear in this section. -

Conclusion. The conclusion was defined as a technical report component con-
sisting of a summation of findings, conclusions, and recommendations independent of
the text. The conclusion also usually includes a brief*introduction to the subject

~and purpose of the paper ~

- - -

External;populatlon The external population‘in this study was defined as
those non-NASA engineers and scientists holding membership 1n .one of three profes-

sional/technical organizations. 1N o T

g
o~

Front matter. Front matter of a technical report was deflned as the section
immediately preceding the body or text. Included-in this section are tbc foreword,
preface, and centents. This section is related only to the writing of the technical
report itself and is not essential to the subject matter.

Illustrative material.’ Illustrative.material was interpreted in this report
to be all visual representatipns. As used herein, illustrative material includes
tables, drawings, graphs, and photographs. . ‘

’

ernal population. The internal population in this study was defined as
those engineers and scientists assigned to the Aeronautics, Electronics, Space, and
Structures Directorates at Langley Research Center. .

NASA technical paper. The technical paper (TP) was.defined as a record, subject
to professional review, of the significant findings of work conducted by NASA
scientific and technical personnel. The technical paper is considered to be NASA's
counterpart to the peer- -reviewed journal article. .

P

NASA technical report format. The format for NASA fo;ma&~reports was 1pten—

preted to consist of (in the order of appearance) the title page, summary, intro-

duction, symbols list, description of procedure and apparatus, results and discus-
sion, conclusion, appendlxes, r¢ferences, tables, figures, amd the standard COSATI

page (containing the abstract). A

) mmary-. The summary was defined as & ‘technical réport component which pro-
v1des an overview of the principal ideas of the entlre paper including such items
as the introduction, investigative procedure, and flndlngs

4o

P
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Symbol list or glossary. The symbol list or glossary was defined as a techni-
cal report component which alphabetically lists all symbols, abbreviations, acronyms,
and/or technical terms included in the report and provides a definition of each.’

Technical report. The technigcal report was defined as an information product
designed to .convey the comprehensive results of basic and applied research to an
external audience. ‘Included in the technical report was the ancillary information

. necessary for the interpretation, replication, and application of the results or
techniques.

GLOSSARY
COSATI Committee on Scientific and Technical Information
DoD Department of Defensé

DoE Department of 'Er{ergy

LaRC Langley Research Center
n Sample Size
National Advisbry Committee for Aeronéutics

A
National Aeronautics and Space Administration

NASA Management Instruction

-

Population Proportion

p. - Sample Proportion

R&D, Research and Development

’ ' v
SA%&OM Committee on Scientific and Technical Communication

, [

SPSS Statistical Package for the Social Sciences

STI Scientific and Technical Information .~

RELATED RESEARCH AND LITERATURE -

The historical developments of technical report literature have been presented = .
by Tallman (1962), Boyland (1970), and Auger (1975). The complexity of technical —
_ report literature has been described by several authors (Wright, 1963 and Hartas,
1966): Studies by Earle and Vickery (1969) and Coile (1969) determined the use
of technical reports as citations in scientific and technical publications such as
books, petriodicals, and monographs. Wilson (1958), Puccillo (1967}, and Randall
(1959) conducted separate studies to determine the half-life of technical reports.
The SATCOM Committee (National Academy of Sciences, Nationét’Academy of Engineering,
969) and the report of the Weinberg Panel (Executive Office of the President, 1963)

e concerned with the structure, organization, and transfer of scientific and
technical information and the role of the technical report within an STI system.

5
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Perhaps the largest and most comprehensive studies devoted to "the technical report
were conducted by the American Psychological Association (Garvey and Griffith, 1965)
and a COSATI Task Group (1968) under the direction of Sidney Passman.

Various dimensions of the technical report have been studied. Many, if not
most, of these studies were limited in scope and were devoted to the use of the
technical report within the broader context of scientific and technical communica-
tion. . !

History and Growth of Technical Report Literature °

According to Brearley (1973), scientists were exchanging reports with one
another long before scientific communication was institutionalized. He further
Easuggested that technical reports may predate scientific Journals Auger (1975)
stated that the history of technical report literature coincides entirely with the
development of aeronautics and the aircraft industry. He further stated that in
the United States the aircraft industry has been represented continuously by the
National Advisory Committee for Aeronautics (NACA), now known as the Natjonal
Aerdnautics and Space Administration (NASA), which issued its first technical report
_on/ The Behaviour of Aeroplanes in Gusts in 1915. However, as Auger: points out,
some authorities consider that these dates are anticipated by publications which
were reports in all but name, notably the Professional Papers of the United States
Geological Survey which appeared in 1902 and the Technglogic Papers of the
National Bureau of Standards which were first published in 1910. The development
of the technical report as a major means of communication, according to several
authorities such as Auger (1975), dates back to about (1941, with the establishment
on June 28 of the United States Office of Sc1ent1f1c Research and Dévelopment
- Grogan (1976) agreed with Brearley that scientists have been writing reports
since the earliest days; what has changed over the years has been their.method of
communicating these reports. In describing the development of scientific communi-
cation, Grogan (1976) stated that dissemination of research was made first through
personal correspondence and then through papers given at society meetings. As
science grew and became more specialized, the journal became the accepted method
of reporting new work. However, as the grovth of science and technology began to
rapidly escalate, the scientific journal was no longer capable of meeting the total
‘ information needs of the researcher. The technical report, according to Grogan
(1976), emerged as an alternative method of disseminating the results of research.

The volume of technical report 11terature has increased proportionally to the !
increase in government spendlng for research and' development (R§D) (Subramanyam,
1981). For many R&D age9c1es of the federal government, including the National
Aeronautics and Space Administration, the technical report constitutes an informa- ~
tion product, a primary means of commun1cat1ng the results of research to the user
(Stohrer and Pinelli, 1981). o

Ty —_— e o - ~ . - -

- -+ -Buring the past 40 years, the technical report has developed into an important e
medium of communication in science and technology to the extent that it has some-

times been viewed as a threat to the scientific journal. Prior to World War II,

the technical report was used primarily by industry and by agencies of the federal
government. Due primarily to ‘the federal government's support of RGD activities

and the associated need to record the progress and document the results of govern-
ment-performed and ~-sponsored research, the volume of technical yeport literature

has grown steadily. In 1973, approximately 80-85 percent of the world's technical .,

report literature was of U.S. origin (Chillag, 1973).

6
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Numerous technical reports are issued annually; the exact numbers are unknown
because productlon figures are usually obtained from a variety of sources. Produc-
tion flgures usually do not inglude those reports which are classified or limited
in distribution. In fiscal year 1963, of the 38,880 technical reports produced by
or for the U.S. Department of Defense (DoD), 62 percent were subject to limited or
restricted distribution (Hall, 1967). A similar case can be made for technical
reports which document the results of industrial research. Quite often this
research is considered proprietary #7d is subject to restricted distribution.

By 1950, the annual output of technical reports in the U.S. was placed at
between 75,000 and 100,000 (Tallman, 1961). According to the 1963 Weinberg report,
some 100,000 tethnical reports were being issued each year in the U.S. alone
(Grogan, 1970). By 1965, the number of technical reports had decreased to 15,000.

A decade later, in 1975, the yearly total of technical reports being produced in the
U.S. exceeded 60,000. The projected production for 1980 was estimated at 80,000
technical reports (King, 1977). The number of U.S., produced technical reports as
compared with other STI media is shown_ in Figure 1. °
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Figure 1. Number of U.S. STI literature items by medium (1960-1980)
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Technical Report Production by NASA R

-

All significant scientific and technical findings derived from NASA activities,
ineluding those generated by NASA-sponsored R§D and related efforts, are dissemi-
nated either in NASA technical publications and/or in suitable non- NASA scientific
and technical media such as journals, conference proceedings, symposia, and work-
shops. Accordingly, NASA operates a Scientific and technical information program

to acquire, process, announce, publish, and disseminate STI required for or resulting
from its research activities (NMI 222075A). Central 'to the operation of the NASA STI
. program is the NASA STI Facility, which acts as the clearinghouse for NASA STI; the )
NASA STI Branch at NASA Headquarters, which has functiomal management responsibility

R

.
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for the program; and the NASA STI operations at each of the NASA field centers, which
are responsible for mamaging their center's STI output. The total research output
for the Agency from 1971-1981 appears in Figure 2.

Y

. NASA technical reports constitute a primary means of .communicating the results
of research to the user. NASA's history of technical report production dates back to
and is built upon the heritage established by its predecessor, the National Advisory
Committee for Aeromautics (NACA). The NASA technical publications series included
several categories of technical reports, each designed to accomplish a specific

' purpose or function. Uniform publications standards designed to ensure the clarity,

quality, and the utility of its technical reports are employed by NASA (NASA, 1974).

Accession Year . C,

STI Media 1971 - 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 Totals
Formal Reports 1131 898 704 736 590 ' 530 506 440 420 420 301 6676
Contractor Reports | 3732 3440 3891 3023 2735 2570 262] 2078 2121 1572 2355 30,144
Informal Reports 2088 2189 1811 2525_ 1926 1613 1514%2%. 1430 1318 1407 2385| 20,204 |
Other Published 5125 4502 4775 4687 4587 4527 4614 14547 5038 4563 4527 | 51,492

Totals 12,076 11,029 11,181 10971 9,838 9,240 9,258 éés,‘ssa 8,895 7.962 9,569 108516

. N <y : L.
g " Figure 2. Total agency STI output for 1971-1981 by medium
Y % t
Use and ‘Assessment of NASA Technic¢al Reports ) 7 ) .

In 1978, the NASA Ames Research Center contracted with Communimetiics, Inc.,
to undertake an evaluation of NASA STI from the viewpeint of non-NASA users in the
aeronautical industry. Monge (1979) based The Assessment of NASA Technical Informa-
Lion on data obtained from 450 employees in 40 of the 49 major aeronautical companies. ?\7
Three methods of obtaining information were used: a questionnaire containing open-
and closed-ended questlons, structured interviews, and a mu1t1d1men51ona1 scaling

technique. . . .

Overall, Eﬂq respondents registered a'high19 positive perteption of NASA STI

,and, in particular, NASA technical publications. In terms of which publications were

most helpful in their work, both executives (30 percent) and researchers (28 percent)
reported that journal publications were the most frequent source of technical infor-

mation. NASA technical publications were the next most frequently listed source df/,
technical information by both groups (25 percent and 22 percent). Acc¢ording to

~ Monge, these data indicate that, in tewms of the technlcal information available to
industrial personnel, NASA technLcAl information is.considered. highly important, - —
second only to journals 1n the field, many of which are authored and co-authored by

NASA persannel.

The gﬁec1f1c content of NASA technical publlcatlon as cited by executives
(57 percent) and researchers (69 percent) as.the major bénefit of receiving NASA
technical reports, although executives more than researchers also cited assistance = -
with planning and problem-solving and assistance in working with NASA as relatively -
important benefits (Monge, 1979). According to Monge, content generally was not
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seen as a major imadequacy of NASA~technical reports. For both executives and
researchers, the data presented ifi NASA technical reports-was adequate. Generally,
writing style was not a major problem, although the executlves preferred a less N
formal, tutorial style. -

-
The respondents to the Monge study expressed several concerns relative to the
content and presentation of NASA technical reports. These concerns were expressed
in terms 'of recommendations for change.

r
+

The respondents expressed the desire for NASA to produce more state-of-the-art

publications. It was reported that one of the major inadequacies of NASA technical
" reports was the failure to effectively relate the findings of 'a new research project
to existing knowledge and similar research being conducted. It was recommended that
each NASA technical report should have a section which synthesizes other relevant
research from within and outside of NASA.
Y

"The Monge study further concluded that existing standards and actual practice
for te¢hnical reports resulting from contractual arrangements should be reviewed to
assure greater consistency of these Mports with those prodiced within NASA. v
Summaries and abstracts should be clear and concise. It was recommended that
abstracts should provide an overall description of the research while the summary
should contain the essence of the findings or results and that the practice of not
developing conclusions in NASA technical reports should be examined.

~

It was recommended by Monge that the style and quality of graphics used in NASA
technical reports should’ be reviewed for consistency and -appearance. In particular,
graphs, charts, and illustrative material should be examined for compliance to .
“standards. Where standards for graphics, for example, do not exist, they should be
created. Particular emphasis should be placed on grids and type size.- v

‘

The Monge study further concludrﬂ/%hat the typography used, in*NASA technical - -~
reports should be examined for uni fo ity. -The type size in some cases was tgQo

small, the type style too light, and the line length inapptopriate "The type of.

binding used for NASA ‘technical reports should zlso be exam1ned partlcularly for

those technical reports which are considered to be informal. A type of binding which
would permit the repor® to lie flat and remain open was recommended. Finally, it was .
recommended that NASA technical reports should contain information which would permit
the reader to contact the author. This could include both a mailing address and

business phone number. .
X . .
* In 1980, the NASA Langley Research Center undertook a comprehensive review and \
evaluation of its STI program. A series of studies were conducted to determine the
extent to which the program was'meeting the information needs of Langley research .

personnel and nQn-NASA users técademlc and industrial researchers), the areas of the
_ _program_ which needed improvement, and the ways in which the program could be modified =

to improve its overall efficiency and effectiveness.
.

JDRUUIUY - —

Phase I (Pinelli, 1980) of. the review and evaluation study involved a survey of
Langley engineers and scientists in the four research dipectorates. The questionnaire
contained 50 closed-ended and 3 open-ended questions. From the internal user popu- N
lation of 1,036 engineers and scientists, 710 valid surveys were returned. From
the valid surveys, a random sample of 300 was selected and subjected to.analysis.
The survey collected 1n£ormat10n on six toplcs including the perceived image of NASA
and Langley STI.




3

- = - e N L T I 1 S et e A S R A A M e o Kttt

b2
%*

Phase IV (Pinelli, 1981) of the review and evaluation study involved a survey
“of academic and industrial research personnel. The questionnaire contained 35
* closed-ended and 3 open-ended questions. From a contact list of nearly 1,200 active
academic and industrial researchers, approximately 600 addresses were verified. The
497 persons who agreed to participate were mailed questionnaires from which 381 com-
pleted questionnaires were received by the cutoff date. The survey collected infor-
hation on seven topics including the perceived image of NASA- and Langley-authored
STI.

, The questionnaires administered to both populations covered such dimensions

as the prestige of Langley-authored journal articles and technical reports (as

compared to other technical literaturg within the respondent's discipliné) and the .
adequacy of data and the effectiveness of report organization (format) of Langley-
authored technical reports. The results_of this portion of the questionnaires were
compared to determine if similar perceptions and use were shared by the internal and
external populations (Pinelli, Cross, et al.} 1981).

-

Two questions were included in th¥ surveys of the intefnal and external popula-

*  tions to establish the prestige (image) of Langley-authored STI. . Concerning Langley-
~ authored journal articles, 56 percent of the internal population indicated that the

prestige was high as compared to 35 percent of the external population (sge Table A).
Concerning Langley-authored technical reports, 48 percent of the internal population
indizated that the prestige was high as compared to 41 percent of the external popu-

lation (see Table A)-

\d

TABLE A ) o

\ Summary: A Comparison of Perceived Prestige for Langley-
Authored (Published) STI

PERCENTAGES

e Internal - External .
. . R No ) Unfamiliar
’ High | Neither | Low [opinion High | Neither | Low | ~ with

J

When compar%d to
~other journal
articles in my ‘ s
discipline, the 56 16 8 19 35 42 5 |. i8
- prestige of :
-Langley-authored 1
journal articles . ) '

-

When compared- to-{ -—-
. other literature . .
v in my discipline, ' . .
the prestige of 48 15 23 24 41 36 5 18 /
Langley-authored , 1
formal series e
S publications is | - ‘ : ' , N

g n = 300 ) n = 381 .
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An analysis of the findings revealed that, overall, the prestige of Langley-
authored (published) STI was perceived as being higher by the internal population
than by the external population. However, a perception of lower prestige for the
Langley-authored technical reports was indicated more frequently by the internal
population than by the external population. Furthermore, the internal population
attributed higher prestige to Langley-authored journal articles than did the exter-
nal population.. Andlysis of the internal population's responses concerning Langley-
authored journal articles and technical reports revealed significant differences in
-the perception of prestige within certain disciplines. Since the overwhelming
majority of the internal population rated the quality of Langley STI high, the
inference can be drawn that respondents in certain disciplines perceived that their
research was viewed with less prestige by engineers and scientists outside the
Langley Research Center. However, an analysis of the external populatiom responses
to the perception of prestige did not reveal significant differences within disci-
plines.

Two questions were included in the internal and external surveys to establish
two dimensions of technical quality: the effectiveness of report organization
(format) and the adequacy of data for Langley-authored technical reports. Seventy-
one percent of the internal population indicated that the ¢rganization (format) of
Langley-authored formal series, technical. reports made readability easy as compared
to 47 percent of the external population (see Table B). Seventy-two percent of the .
internal population indicated that the data contained in Langley-authored formal
series technical reports were sufficient as compared to the responses of 48 percent
of the -external population (see Table B). . '

TABLE B

[}

Summary: A Comparison of Organization and Adequacy of Data for
Langley-Authored Technical Reports .

y : PERCENTAGES

Internal . ’ External

No L Unfamiliar
High {Neither [ Low [opinion High | Neither [Low with

Therorganization .
(format) of . ) .

series publica-
tioms makes read-
ability easy

[y

Langley. formal 71 15 5 9 47 32 3 18 Y

other -technical - ’ N W

report literature,: ook
the adequacy of 72 12 3 13 48 32 2 18
data in Langley-
authored technical . .
reports is suf- . :
ficient - 5 - ¢

n = 300 N = 381
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An analysis of the findings revealed that, overall, the effectiveness of the
report oxrganization (format) and the adequacy of data were perceived as being
higher by the internal population than by the external population. Neither the
internal nor the external populations indicated that the orgarization (format) of
Langley-authored technical reports made them less readable. Likewise, neither
population indicated that the adequacy of data in Langley-authored technical reports
was low. However, the external population expressed the following concerns about
NASA technical reports: (1) the separation of text from the visual material, (2) the
absence of grids from graphs, (3) insyfficient tabular data, and (4) the exclusion
of negative results. .

.

&

Audience Analysis as a Function of Report Brganization

‘

The organifation (sequential components) of the technical report was examined
as part of the survey and analysis of the technical rgport conducted by McCullough,
Pinelli, et al., (1982). In that study, technical reporﬁs obtained from report
producers were analyzed. The structural components and their arrangement were
compared with the current practice and usage as recommended by six style manuals
and publications guides and six writing and editing textbooks.

The survey reports showed wide variation in the number, kind, and placement of
sequential components. The 99 reports surveyed used 96 different components with
only five components common to half or more of the reports. The six $tyle manuals
and publications guides were not unified "in the number and names of the components
recommended for inclusion in technical reports. Sixteen of twenty-four components
were recommended by half or more of these sources; however, unanimous agreement for
inclusion® existed for only three components. Textbooks showed the greatest agree-
ment on which components should be considered for inclusion in technical reports,

McCullough, Pinelli, et al., (1982) pqstulated that variation in component
inclusion and sequence may be attributed "to the content, purpose, and audience being
addressed. The nature of the repbrt:iwhether it is informative, analytical, or
assertive--may also contribute to the variation. The assumption is that the struc-
tural components to be included in a technical. report and their arrangement are a
functiom of the readeg}s information needs and habits. ' :

Authors of technical writing and editing textbooks poinBed out the need for a
flexible organizational structure and the need of the technical report writer to
know precisely who will read the report. Houp and Pearsall (1980) stated that a
technical report must suit the needs, abilities, and interests of its principal
users and referred to the many kinds of people the report must satisfy. ‘Mathis and

_Stevenson (1976) referred to the operational, objectiV@} and personal characperi§tics
. of the individual report readers and recommended audience analysis as a major step in

the preparation and writing of the technical report. In their book, Writing That

_ Works, Oliu, et al., (1980) stated that the writer, in determining the needs of the

reader, must identify who the reader-is and that different readers have different
needs depending upon their jobs. Mills-and Walter (1978) discussed the importance

of adapting the style of the report to, first, the state’of 'the reader's knowledge’ of
the subject and, second, the .total situation in which the reader examines and uses

the report. »
i3

Souther and White (1977) stated that while engineers and scientists write for a
variety of audiences, two groups of readers are particularly important-- - -
technical managers and professional colleagues. They further stated that too little

3
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is known about either the informational needs or the reading habits of these
readers and that effective communication actually requires either a good knowledge
of both groups or some very accurate assumptions concerning them. Based on the
results of an extensive review of the published literature contained in 10 manual
and machine-readable data bases, there is little empirical evidence te conclude
that the reading habits of engineers and scientists are known in terms of how they
read technical reports, specifically which cgmponents are’ read and in what sequence.

L]

How the Technical Report Ts Read .

-

Numerous studies have been devoted to the percentage of time devoted by engi-
neers and scientists to reading-the professional literature as a function of their
professional duties. Several studies on the information gathering habits,of,
engineer$ and scientists have determined the various literature sources used by
researchers. In his' survey of technical managers and researchers in the aero-
nautical industry, Monge (1979) found that journals, followed by technical reports,
were used to obtain information necessary to their research. Pinelli (1981) found
little difference in the use of journal articles, technical reports, and conference/
meeting papers by non-NASA engineers and scientists. In a survey conducted by King
Research (King, Griffiths, et al., 1982) for the U.S. Department of Energy (DoE),
engineers and scientists funded by DoE were found to be reading 9.8 journal articles
and 9.2 technical reports per month.» The methods of identifying technical reports
read by DoE engineers and scientists appear below.

Method of .
identification ‘ Technigal reports, %* Cos
While browsing/distribution copy 52 ' .
From another person (i.e., a colleague) . 24
Cited in another article/report ) 8 ’
Cited in a printed index . 3 16 o
In the output of a computerized literature : ’
search ~ - 12

*King"Research, Inc., surveys of DoE-funded scientists and engineers
= —

The reading habits of engineers and scientists may be ‘viewed two ways. °
First, the engineer or scientist must decide to read/obtain or not read/obtain
a report. Pullen and Hoffman (1970), in their article, "Is the Report Worth
Reading?'"" stated that this decision must be made by ‘every engineer and scientist in,
his/her search for vital information or data needed .for his/her research. The title
and abstract were cited as key factors used by engineers and scientists in the -
decision process. Thompson (1970), as part of a field experiment conducted in three
military laboratories, asked 85 engineers and scientists to provide data concerning

their use of journals and technical reports which, in the normal “course of events,
arrived at thelr-desk. In terms of 'what to do with the material," participants
were asked how they arrived at their decision. Better than half. (57 percent) of the
decisiorfs were based on the title, followed by the abstract, the table of contents,

‘the introduction, and skimming the text. Of the material that arrived at their desk,

53 percent was read immediately and 24 percent was held for later reading. In
another study, Thompson (1973) conducted a field experiment to determine the .extent.

—to which abstracts may be used by engineers and scientists in determining whether to

read/not read an article or report. Thompson concluded that the addition of a

ol T -
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separate, identifiable abstract at the beginning of a*report or journal article, .
does not imcrease the ability of the readers to decide what disposition to make of
the article or report. He did conclude that the title and associated information
resulted in‘quicher disposition decisions, and that disposition decisions are
apparently based on a variety of cues. In terms of“time taken and quality of .
relevant jgdgmen;, these other cues are at least as effective as the abstract.

”

Secondly, once a deecision is made to read the report, how is the report read and
specifically, which components are read and in what sequence. Research regarding how
engineers and scientists read technical reports is limited. What little published
literature does exist pertains more to the reading habits of ‘technical managers than
to researchers or '‘bench scientists.” Souther and White (1977) implied that the
reading habits as well as the informational needs of the two groups differ. This "~
differencé in terms of information needs is supported in part by the findings of
. the Monge study and the specific benefits derived from NASA technical reports by
technical managers and researchers. ’

Turner (1974) stated that technical managers have numerous demands placed on
their time. Insofar as technical reports are concerned, Turner pointed out that .
the majority of managers only have time to read the summary. In-a survey of”technj-
cal managers in several large engineering enterprises, Turner found that, as shown |
below, 87 percent of the technical managers who received technical r?ports read the
summaries while only 12 percent referred to the main body or text.

»

Parts of Technical Répbf%s
That Managers Read

Percentage of -
Part of report . managers reading
° part*
Summafy ' 87
“ Introduction . 43
' Main body 12
Conclusions 55 \;
Appendices 5

*Sample size, 287

*

Perhaps the most comprehensive study of the information needs and reading
habits of technical managers was conducted by Souther for the Westinghouse Corpora-
tiom. -The purpose of Souther's study-(1962) was to identify the information needs
of management and to determine how managers use reports and their reading habits.
The study identified five broad Téchnological areas of primary interest to technical
management. These areas are shown below.

o)
o)
o)
o)
o)

Technical problems

New projects and products .
Experiments and tests
Materials and processes
Field troubles

-
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In addition to the five technological areas,_Souther stated that the manager .
must also consider organ1~at1ona1 problems and market factors. Although such
*probiems and ‘factors may not be a primary concern to engineers and scientists, tirey
' should include the information in reports going to their management, According to
Souther, these five areas of interest are important for two reasons. They pinpoint
more accurately the actual information needs of the management reader. These areas
point directly to the necessity of relating the technical report to industrial
decision-making. According to Souther, this is an important concept often overlooked

in advice on technical writing. -

In terms of their report reading habits, members.of the techn1ca1 staff ranked
their information needs in order of importance as follows.

’

*Items Most Often Looked Fo;r' Weighted scale
Conclusions and recommendations . 79
Statement of the problem 76
Approach used 62 R
General concepts 58 )
Special problems 50

s, Results ) 45

. « (and at the bottom of the list)

Detailed data ) 16

. *Source: Souther and White, 1977, p. 20

Souther concluded from this portion of his study that how a researcher writes a
report is altogether different from what a researcher looks for when reading a
report. According to Souther, this, too, is an important concept often overlooked

in advice on technical writing. -

-\ * .

' f -

Summary . . -

The technical report has grown in number and in use to become a primary
information product for the dissemination of scientific and technical information.
The number of technical reports produced each year is directly proportional to
government support of. resear/pzand development .

The evaluation of NASA technical reports has been confined to feedback obtained
from users. This feedback indicated that NASA technical reports were being used,
that their perceived prestige was high, that the organization (format) made read-

v

~_ability easy, and that-the adequacy of data was sufficient. S

-

In terms of deciding to read/obtain a technical report, theutltle_follomed4h¥4444
the abstract, the table of contents, and the introduction were the components most
frequently ngd in the decision- -making process. The reading habits and information
needs of the technical manager and the research were perceived to differ. From the’
standpoint of empirical research, more is known about the reading habits/information
needs of the technical manager than the researcher. - -
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RESEARCH METHODOLOGY AND PROCEDURE ¢

~ v

The study used survey research methods to obtain feedba¢k from Langley engi-
neers and scientists assigned to the Aeronautics, Electronics, Structures, and Space
Directorates and from engineers and scientists in-the academic and industrial com- -
munities. The study was conducted in conjunction with Contiriental Research. Pro-’
fessional research assistance was used to establish and ensure objectivity and
confidentiality, to maintain the integrity of the study, and to, obtain resedrch

skills not otherwise readily available to the project.
. P .
Research Methodplogy . . . . -

The methodology for the survey portion of the study was based on the work of
Fishbein and Ajzen (1975). This methodology combined the semantic differential
technique, taken from communication research, with the concepts of classical and
operant conditioning, taken from learning theory. (For a discussion of these con-
cepts, see Hilgard and Brower, 1966.) This methodology has been used to assess
attitudes toward such diverse topi s using birth control pills (Jaccard and
Davidson, 1972), voting for a politicgl candidate (Fishbein and Coombs, 1974), and
buying consumer products (Sheth and Tplarzyk, 1972). This methoddlogy was also used
in Phase I (Pinelli, et al., 1980) an{l Phase IV (Pinelli, et al., 1981) of the
Langley STI rewiew and evaluatlon study. While others have employed similar
approaches (Tolman, 1932; Edwards, 19%4; and Rosenberg, 1956), Fishbein's approach A‘i;;;\

is currently the most widely used. P C

Random probability sampling was used to survey the external population. To
determine how NASA techniktal repoxts were read and to help decrease the likelihood |,
of reconstructed logic, respondents were given a NASA technical paper (TP) related
to“their discipline or area of research interest.

-

Research Procedure--Questionnaire Design . B

The survey questionnaire, which was jointly prepared by Continental Research
and the project director, contaired 33 closed-ended questions and three open-ended
questions. The open- ended questions were listed on a separate sheet and were
included as a supplement to the questionnaire. The closed-ended questions employed .
the attltude scaling technique developed by Fishbein and Ajzen (1975). =~

©

The survey questionnaire was designed to obtain the preferences of readers
relative to the format of [INASA technical reports. Specifically, the questions were
designed to determirfe whith report components were read and im. what sequence; to .
determine the use of non-NASA, NASA-authored, and Langley-authored STI; and to gather
data about the technical quality, adequacy of data, format, and the quality of visual

sentations. In addition, certain demographic characteristics of the sample pruAAA.A__.

lations were obtained. N |

-

e, 4 - - - R e e e e .

Each question was pre-tested for relevance and clarity on a randomly selected
sample of {angley engineers and scientists. The same twenty-six questions were used
to survey both the internal and external populations. Certain of the seven demo-
graphic questions were applicable only to one population. The final versionpof the
questionnaire is presented in Append1x A.
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Research Procedure--Internal Population b ' = ~
P : : to . .
The survey questionnaire was. semt to ‘513 (5§ percent) of the.l,026 engineers .

and scientists assigned to four research directorates (Aercnautics, Electronics,
Structures, and Space) at the Langley Research Center. Every second name on a per-
sonnel list was selectell to recéive a questionnaire. The questionnaire wa's accom-
panied by a letter of transmittal signed,by the Director of .the Langley Research
Center. A copy of this letter is provided in Appendix B. Approx1mate1y 21 days
after thé initial mailing, approximately 200 follow- up calls were mad This call <

" served as a thank you _gall to those Jﬁﬂxhad returned their surveys angras a reminder
to those who had forgotten. Thirty-nine respondents indicated that they had misplaced
the survey or had not received it. Each of the 39 was then mailed a new question-
naire packet. People who were not reached by phone‘were sent rem1nder/apprec1at10n

letters (Appendlx C). ) ‘“f"

.y .
. -

Three hundred seventy;elght questionnaires were returned comp ising a response

rate of 74 percent. The questionnaires were edited, codeéd, and egorized. The r

data were keypunched, entered into a computer, and statistically treated using
established analytical techniques. The Statistical Package for the Soc1a1 Sciences .
(SPSS)* was used for data reductlon and aggregatlon -

When a sample is randomly selected from a population, the characteristics of
the populatlon may reasonably be inferred from the attributes of the sample. Such
inference is then subject to various conventions regarding ‘stitistical s:gnlflcance
" The approprlate application of such conventions to the primary surﬁby effort is
called "estlmatlon of parameters.'" The population parameters, in this case a popu-
_lation proportlon (P), is estimated from a sample proportion (p).. Such estimates .
“are dependent in part upon sample size. The sample sizes vary feom question to _
question because all respondents did\not answer each question. However, given the
general range of sample sizes and tﬁé nature of the sampling distribution of propor-
tions, it can be stated conservatively that at the 95 percent ¢ nfidence level, the
true population proportion (P) of the 1nterna1 survey group is within *5 percent of
the sample‘proportion (p), that is, ‘P = p-% 5%. .

. Research Procedure--External Population -«

*
el §
[y v

Stage 1 of the two-stage procedure involved the development of a.sample framg of ~
academic and industrial engineers and scientists from the membership lists of three
selected profe551ona;étechn1ca1 societies mHo agreed tg participate in this study
The first society has/a membershlp of approximately 200,000 electrical and electronic -’
engineers. A listing of members in the specialized categories of aerospace and elec-
tric system$ and 1nstrumentat10n and measurement was purchased

The second soc1e€?‘has approx1mate1y 25,000 mambers from the fields of
aeronautics’and/or astrongutics. Only the names of those members llsted in_ one

of the following categories of primary interest were purchased structures, mate-
rlals, astrodynamics, alrcraftqdeSLgn,ufluld dynamics, Qr aeroacoustlcs.

‘ The third society participating in this project has a membership of
approximately 9,000 persons specializing in the area of geophysics. Only names of
members who specified a primary interest in oceans and atmospheres were purchased.

*SPSS is a tradename of National Opinion Research Center, University of Chicago.

) ~ v
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A random probability sample was drawn from each list, selecting every ''nth' name
such that each of the three societies reflected the percentage of LaRC-published, = o
material in each interest area. After selecting the potential respondents (approxi-
mately 1,400 names), telephone numbers were obtained from directory assistance and
transcribed onto index cards. Members for whom a telephone number could not be
obtained were deleted from the sample. The cards were next alphabetized and com-
pared to eliminate duplication and to remove any names of Langley employees. The
sample frame which remained (1,000 potential respondents) was groupéd according to
time zones to ensure that all respondents were called at 'a reasonable hour. Addresses
were reviewed, and any incomplete cards were deleted, resulting in a final sample
frame of 896 respondents.

Stage 2 involved the actual conduct of the suryey. A four-step method combining
the personal touch of telephone.imterwieus—with the depth of information possible
in a mail survey (Dilkmagmﬁngi) was used.

Step 1 - Each person from the final sample frame of 896 usable names was
- telephoned during the week beginning January 16, 1982. Each individual was asked
if he/she was a user of NASA technical reports. Those qualifying’as report users were
asked to participate in the evaluation project by completing a mail questionnaire.
The results of these calls were as follows:,

- - 67-0% —;wil;ing to‘parg;vipn}p
. ! 2.1% - out of town
7.1% - did not qualify as a NASA report user R

Ay

22.7% - never reached (after four tries)

o®

1.1% - unwilling to participate -
Step 2 - Each of the 600 persons who agreed to participate was mailed a
questionnaire within 24 hours. With the questionnaire was sent a Sample NASA techni-
) cal publication that reflected the participant's field of interest, a brief cover
letter signed by the President of Continental Research thanking the individual for
“his/her participation (Appendix D), and a postage paid reply envelope for use in
returning the questionnaire.

—

* Step 3 - Of the 600 pbtential respondents who were mailed a questionnaire,

374 received a follow-up phone call approximately one week after his/her initial
————expression-of ,willingness to participate -in—the.study. This call served as a B
reminder to those who had not responded and’as a thank you call to those who had
returned their completed questionnaire. Those persons not.reached by phone were. -
sent letters of.reminder/appreciation (Appcadix E).

Step 4 - Five hundred eleven (over 85 percent) of the™questionrdires were o
returned to Continental Research by the cut-off date of March 15, 1982. Seven
responses were marked "NOT APPLICABLE' and were not completed. The remaining 504
questionnajfes were edited, coded, and categorized. Their data were keypunched,
entered jyito a computer, and statistically treated using established analytical
technigfes. Data reduction and aggregation were accomplished by use of the Statis-
tical Package for the Social Sciences (SPSS)®. ‘ B .
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Weighted Average Rankings of Sequential Use ¢

Weighted average rankings were used to determine the order of use of the
15 report components (survey topic 1). The weighted average rankings were obtained
by assigning weights based on specific order of use. A weight of 15 was assigned
for components read first, 14 for components read second, decreasing sequentially to
1 for components read fifteenth. The weighted ranking was calculated by the formula

z:n. Ww.
i
n, i
w; was the weight assigned for the "ith" position, and n¢ was the total number of
users who read that-component in any position. s

where n. was the number of users reading a component in the "ith" position,

Weighted average rankings of order of use were also calculated for survey
topic 2, which addressed the question of components reviewed to decide whether
to read a report. The same calculation procedure was employed except that the
assigned weights ranged from 5 (for read first) decreasing sequentially to 1
(for read fifth).

PRESENTATION OF THE DATA

e

The responses to the 14 questlons concerned w1th the NASA technical report
format wer 2 \ to

7

placement and use of illustrative matérial and, for this reason, they were grouped .
into a single survey topic for presentation of the data. The responses of both the

internal population of Langley scientists and engineers and the external population

of academic and industrial engineers and scientists were given for each question.

Appendixes F and G present summaries of the internal and external survey results,
respectively, to the 14 questions. '

In 1982, McCullough, Pinelli, et al., publlshed the results of their
survey and analysis of the technical report. The results are contained in NASA
TM-83269. The survey and analysis were concerned with the organization of the
technical report (sequential components), the language used to convey the informa-
tion (language components), and the methods used to present the information
(presentation.components). Where relevant, the findings from the survey and
analysis are included after the data on each survey topic. .

1}

Demographic Information About Survey Respondents *- \

ol
Background data collected as part of the survey revealed that 42 percent of the
internal respondents and 49 percent of the external respondents specified aero-

l

nautic$ as their major field of interest. _The major fields of interest of the
remaining respondents were” divided among various scientific/technical disciplines.

Sixty-nine percent of the internal respondents held positions as,
individual cont®ibutors within the drganization. Thirty-one percent held positions ,
as unit, group, section, branch, or division heads (management).

Seventy-four percent of the internal réspondents and seventy- one percent of the i
external respondents had at least 16 years of professional experience. Forty-one ,
percent internally and fifty-five percent externally had been employed for 21 years
or more. Fewer than 1 percent of both survey groups had less ‘than 1 year of pro-"
fessional experience. [ »
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A majority (59 percent) of the external respgndents were associat®d with
industrial organizations, while 17 percent were employed by educational institutions.
When asked about the nature of their professional duties, 37 percent of the external

group indicated applied research, 20 percent stated technical administration, and
"14 percent specified teaching/academic duties.

An overwhelming majority (96.5 percent) of the internal respondents used techni-
cal reports in their research. Slightly less (94.9 percent) of the internal respon-
dents used NASA-authored jtechnical reports and Langley-authored technical reports in
their research. .

An overwhelmlng majority (96.2 percent) of the external respondents used techni-
cal reports in their research.. Slightly less (89.5 percent) of the external respon-
dents used NASA- authored technical reports while 70 percent used Langley-authored
technical reports in their research.

Survey Topic 1: Order in Which Users Read or Review Report Coémponents

To determine how NASA reports are read, survex respondents were asked to use
the NASA technical report provided and to number a list of report components to
indicate the chronological sequence in which these components are generally read.
The question as it appeared on the questionnaire is shown in Table C. Tables D and
E summarize the responses of the internal and external populations, respectlvely,

IO this queStlon

TABLE C

Text o£ Questlon 1
The format for a typical NASA technical report appears below. Please -
number IN ORDER the components you generally read/review. (For example,
if you read the "ABSTRACT" first, nygmber it with a '1.'") Do not number
those components you skip. ~
’ Title Page .
Foreword
Preface .
Table of Contents .
Summary =
Introduction
Symbol List and Glossary

Results and Discussiens-  -- . v e
Conclusion

Appendixes

Referénces

Tables

Figures

* Abstract

v
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TABLE D .
'
Summary: Order in Which Report Components Are Read by Internal Respondents/(n = 378)
1 ‘ ] Percentage of participants indicating resyons&L‘_ T .
Resporlse Don't | Read |Read |Read |Read |Read |Read [Read |Read [Read |Read [Read |Read [Read [Read |Read
Component read | 1st |2nd |3rd [4th |[Sth |6th [7th |8th |9th [10th jl1th [12th [13th 14th {15th
'Title page 22.2 | 75.1 |*1.9 } 0.3 | 0.0 | 0.0 { 0.0 | 0.0 | 0.0 | 0.0 0.0 { 0.o ] 0.3}0.0]0.0]0.3
Foreword 84.7 oolas0l2611.9}1.3105]0.5}03}|0.3(03}0.3}03]1.1]13 0.8
Preface 83.3 oo0l1.1140}2911.3}1.110.8}0.5]0.3]03}0.5)0.81}0.81j1.6]20.8
¢ Table of contents 59.0 0.3 15.019.3110.6 | 4.8} 3.2 ]1.3 1.1 0.8 ] 0.3]0.8 1.1 { 1.3 1 0.3 | 1.1
Summary 18.8 6.1 130.4 {26.5 | 7.1 [ 3.7 |29 }1.1}0.8)05}0.5}|0.5}0.8]0.0f0.0JD0.3
=~ Introduction 11,1 | 0.3 ] 6.9 24.3 123.5 |14.8 }10.1 | 5.3 {1.6 | 1.1} 0.5 |0.0 0.3} 0.070,31]°0.0
Symbol 1list and 52.1 .0.010.3)1.9}1.6 6.6 7.114.815.3}5.81]2.9]5.3]32 .1 ] 1.1 ] 1.6
glossary B *
“ Description of ‘14.6 0.0 1 0.3 [ 2.4 [{I3.5 [13.8 [17.2 [14.6 [12.2 [ 4.0 {42 [ 19 Q8 /5.5 90102
research procedure
Results and 6.1 00| 1.112.41|8.5|22.5 |18.5 [18.0 { 9.0 | 7.1} 5.0 | 0.5 |-0.3 | 0.5 | 0.5 | 0.0
discussions
Conclusion 19| 1.6 | 4.8 {15.6 l19.3 {14.0 |11.6-| 8.5°f-8.5 | 4.8-] 6.1 | 2.1 4 0.3 | 0.5 | 0.5 | 0.0
. PR i
Appendixes 37.8 0.0 0.0}0.01{0.0jf0.5]0.81}¢6.3{8.21{10.3 3112 {7.4.14.2 1.1 1.9
References 37.3 0.0 | 0.0 | 0.8 } 0.5} 1.1 114.5)6.9]09.8{11.4 |95 |9.0]3.4}1.6]}21 1
Tables 30.2 <?.0 0.0 {0.3]1.6 | 2.9} 2.6 {11.1 ]13.8 |14.8 8.5 | 7.7 | 2.6 | 3.2}0.8]0.0
Figures 15.6 | 0.8 | 0.5 | 4.5 | 5.8 | 7.7 |13.5 | 9.8 |11.1 | 9.8 | 8.7 4.2 4.2 1.3 ]1.9 ©0.5 b
Abstract 28.8 | 15.3 |43.7 | 4.8 {0.8] 0.3 | 0.0 ]0.0]0.3]0.0 1.1 [1.6] 1.3 1.3 10.5]0.3




TABLE E

Summary: Oédé} in Which Report Components'Are Read by External Respondents (n = 504)

Percentage of participants indicating response )
*Response Don’t | Read [Read [Read |Read [Read |Read |Read |Read [Read |Read |Read |Read |Read |Read |Read

Component read st 12nd |3rd l4th [5th J6th [7th [8th {9th {10th {11th {12th |13th.|14th |15th
Title page 11 81.9 .0 1001}40.2)]0.0}0.0}0.4f0.0[0.0fo0.0]0.2]007]f0.0}0.21]0.0
Foreword . ‘ 78.6 0.2 16.7 (2.6 0.8)]1.0]1.4})1.6}0.810.2]|0.8|0.8|1.4[0.81{1.810.6
Preface - 80.0 0.0 f-0.6 | 4.0 y 3.2 0.8 |1.0 1.8 1.0{1.27]0.4|1.2]0.8]1.6|1.8]0.8
Table of contents 51.0 1.0 }10.3 {10.5 | 8.9 | 4.8 3.0 } 1.2 { 2.2 | 2.0} 0.4 1.0 {T.6 | 1.0 | 0.4 | 0.8
Summary 9.3 1 5.4 |35.1 {28.0 10.1*| 6.5 | 1.8 | 1.2 { 0.8 { 0.4 | 0.6 { 0.4 | 0.0 0.4 1-0.0 | 0.0 .
Introduction 18.5 0.6 | 4.8 121.0"121.0 (12.1 | 9.7 | 5.6 [ 3.6 | 2.2 0.4 | 0.2 0.2 ]0.2 0.0 0.0
Symbol list and 55.8 0.2 0.0‘ 0.2 (2.2 | 4.6 | 4.4 5.2(4.2]5.4]|4.6/|4.01]2.58 3.8 1.2 11.8

glossary
Description of 25.6 0.0 { 0.4 { 2.6 | 9.1 |11.3 |14.1 |12.5 | 8.1 | 5.4 | 5.6 { 3.2 1.0 (0.8 | 0.4} 0.0

research procedure .
Results and 10.3 0.0 { 0.4 { 4.8 }10.5 |19.0 {17.1 |14.3 {10.9 | 6.2 | 3.8 | 1.6 { 0.6 | 0.4 [ 0.2 | 0.0

discussions —_— T .
Conclusion ) v 3.8 0.2 [ 2.6 {10.9 {19.4 |19.2 |14.9° | 7.9 | 7.3 [ 6.5 { 4.4 [ 2.2 | 0.4 | 0.2 | 0.0 0.0
Appendixes 45.0 ‘0.0 0.010.2}10.2}0.6 1.6 | 3.8]3.0/[6.5{10.7 {11.3 } 9.3 | 3.8 | 1.8 2.2°
References ' 41.5 0.0 104 1.0 1.8]3.01}36]|5.6|5.8{5.01]7.9{7.5]811}5.01}2.81]1.2
,Tables 35.7 0.0 | 0.2 |0.2 1.0 .4.2+1 6.3 8.5 [10.5 [12.3 | 7.3 [ 6.0 | 3.2 | 2.2 .4 1 1.0
Figures 24.2 0.2 /1.4 4.6 |58 )7.9)9.1(9.11{11.1 8.9 6.7 (4.2]2.38 Jd.2 1 1.8 1.0

g
Abstract 34.7 9.7 133.5 { 8.3 | 3.4 10.8 1.2 0.8}1.0]1.0 0.8 0.6]1.4]0.2 0.4 | 2.2
33
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The.data in Tables D and E were used to construct Table F which shows, for
each component, the percentages of survey respondents who indicated they read that
component at some stage in the use sequence. The report components are listed in
Table F in descending frequency of use. . o

For both internal and external populations, the component read by the highest
percentage of readers was the conclusion. Ninety-eight percent of Langley respon-
dents and ninety-six percent of academic/industrial respondents indicated they read
the conclusion. Other components read by more than 80 percent of both groups were
the results and discussion, the summary, and the introduction,

On the 6ther hand, certain components were read by very few respondents in
either survey group. The foreword and preface had very low usage rates. Only
15 to 21 percent of the respondents indicated that they read these components. (With
the exception of NASA Conference Publications, Reference Publications, and Special
Publications, NASA Technical Papers and Technical Memorandums generally do not include
a foreword or preface.) Other components read by less than half of the respondents
were the table of contents and the symbol list/glossary.

TABLE F
Summary: Pefcentage of Survey Respondents Who Read Various Report Components
Internal survey (n=378) External survey (n=504} Combined surveys_ (n=882)
¢ PerCenfage Percentage Percentage
Component who read Component . who read Component who read
Conclusion 98 Conclusion 96 Conclusion 97"
Results and - Summary 91 Results and
discussion 94 discussion : 91
Results and
Introduction 89 discussion 90 s Summary 87
Description Tjtle page 86 Introduction 85
of research 4 . ’ i
procedurei} 85 « Introduction 82 ' Title page 82
Figures g 84 Figures 76 Figures | 79
cp oA ‘ : \ Description Description ‘ )
| Sumnazyd; © )1 81 i) of vesearch. - ~ . & .||~ of research J — . ~ — 4 i __
Title~page 78 procedure 74 procedure 79
Abstract .71 Abstract 65 " Abstract 68 I
Tables - 70 : Tables 54, rables - 67
References 63 References 59 References 60 =
.| Appendixes 62 Appendixes 55 Appendixes 58
Symbol list - Table of Symbol list
and glossary 48 contents 49 'and glossary 46
Table of ’ Symbol 1list ’ Table of )
contents 41 - and glossary 44 contents 46
Preface 17 Foreword 21 Foreword - 19
Foreword 15 Preface 20 * Preface ) 19
23 ‘
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calculated and is presented in Table G. When both surveys were combined, the result-
ing mean sequence for the first six components read was title page, summary, abstract,
introduction, table of cortents, and conclusion. When examined separately, the
internal and external survey groups showed very similar overall use patterns with a
few narrow variations in sequential positions. For example, while both surveys groups
read the title page first, internal respondents indicated they read the abstract
second and the summary third; whereas, external respondents read the summaTy second
and the abstract third. Both groups named the references and appendixes as last in
their reading sequences,

| .
| To clarify sequence of use of report components, a weighted average ranking was

|

|

x

%

Although the abstract appears on the last page of NASA reports, this component
was read by a clear majority of users (71 percemt internally and 65 percent exter-
nally). Moreover, the abstract was most commonly the second or third report compo-
nent read by users. :

The McCullough and Pinelli study E1982), while not addressing the sequence of
use by readers, was concerned with which component’s were actually present in a
survey of 99 reports and with which components were recommended for inclusion in
technical reports by selected textbooks and style manuals/publications guides.

The survey reports showed wide variation in the number, kind, and placement of
sequential components. The 99 reports surveyed used 96 different components. Only
— — five compoments (coUver, title page, table of contents, introduction, and appendixes)
were common to half or more of the reports; however, strong agreement (82 percent or
.more) existed in regard to placement of these five components as front, body, or
back matter. :

The six style manuals and publication$ guides were not unified in the number
and names. of components recommended for inclusion in technical reports. Sixteen of
twenty-four components were recommended by a majority of these sources; however,
unanimous agreement for inclusion existed for only two components, the introduction
and appendixes. The style manuals and publications guides were even more divided
in the recommended sequence of the report components.

Textbooks showed the greatest agreement on which components should be con-
sidered for inclusion in technical reports. All six texts consulted recommended
the following sever components: memo/letter of transmittal, title page, abstract, , .
e d;qntegrs*~llst_pf—allus;ra%aoasffigures —imtroduction, “and”appenidix. “Further, a = =
consensus for 1nc1u51on existed for 16 “of 20 components mentioned by one or more

texts.
?7 “

- —Thethree sources used im the McCu and PinelIi study (survey reports,
style manuals/publications guides, and textbooks) were compared to produce a list of ,
components recommended for inclusion by 50 percent or more of any of the three
sources. This comparison, shown in Table H, was presented to indicate whether each
source, as a consensus, advocated that a particular component should be included as
a structural component of a technical report. Components recommended by NASA were
included for comparison. The survey reports represented the limiting factor in that,
as mentioned previously, only five components were common to more than half of the
reports. Considering only the textbooks and style manuals, agreement existed on 12
components: the cover, title page, abstract, contents, list of figures/illustrations,
Iist of symbols, introduction, body (text), bibliography, referehces, appendix, and
glossary. The NASA Publications Manual discussed 10 of these 12, omitting only the
list of figures/illustrations and the glossary.
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Weighted Average Ranking:

TABLE G

Order in Which Report Components Are Read

Internal survey H External survey Combined surveys
Weighted Weighted |} " Weighted
Component n avg. rank* Component. . n avg. rank* Component n avg. rank*
. Title page 294 14.9 Title page 433 14.9 Title page 727 14.9
Abstract 269 13.2 Summary - 457 12.9 Summary 764 12.9
Summary 307 12.9 Abstract 329 12.6 Abstract - 598 12.9
Introduction 336 11.6 Introduction 411 11.4 Introduction 747 11.5
- Table of- ' ' Table of Table of
contents 155 10.9 contents 247 11.1 contents 402 11.0
o Conclusion 371, '10.4 Conclusion 485 10.3 Conclusion 856 10.4
o Foreword 58 «9.9 Foreword 108 9.7 Foreword 166 "9.8
Results and Results and Resufté-aﬁd .
. ' discussion 355 9.6 discussion 452 9.7 discussion 867 9.6
Description Description - Description :
of research of research ° of research
procedure 323 .5 procedure 375 9.2 procedure 698 .4
Preface 63 .2 Figures 382 8.5 Preface 164
Figures 319 8.4 Preface 101 8.5 Figures 701 8.5
Symbol list Tables 324 7.3 ' Symbol list
§ glossary 181 7.9 Symbol list § glossary 404 7.5
Tables 264 7.2 § glossary 223 7.2 Tables 588 7.3
References 237 6.1 References 295 6. References 532 6.3
»
Appendixes 235 6.0 Appendixes 277 5.6 Appendixes 512 5.8

&
fo
%

*Highest number indicates componept w.

N PRV SR X Y

PR N TR

ek, - RS TS

“

-

-

%

as read first; lowest number

indicates component was read last
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- . ) 'TABLE H *
Components Included by Half or More of Each Source (McCullough
. Yo and Pinelli, 1982 ) .
M
. Source
: R o
Component Included by a Included by Included by Listed by
majority of hallf/ or more of half or more of NASA - )
. survey reports style manuals textbooks Publications
- and guides . Minual
Cover Yes Yes Yes Yes .
Memo/Letter of No . No Yes B No - B
transmittal
itle page . Yes Yes Yes *  Yes
stract No Yes Yes Yes
Contents Yes Yes Yes . Yes
List of figqures/ No Yes * Yes No
illustrations v
List of symbols No Yes. . Yes . Yes .
Introduetion— Yes Yes - Yes Yes
Summary . No No Yes Yes
Conclusions No No Yes Yes
Recommendations * " No - No Yes No
- Body (Text) No Yes Yes Yes
¥ Discussion No ~ No Yes Yes
Bibliography . No ‘ Yes Yes , Yes f
* | References No R Yes Yes Yes
- Appendix " Yes ) Yes Yes . Yes
\ Foreword No Yes No No
Preface No Yes No Yes
‘List of tables - No Yes } " No No
Glossary No Yes Yes ' No
Index "No . Yes No No

Survey Topic 2: Components Reviewed or Read to6 Deiérmine Whether to Read the Full

Report ) .
¢ \ . .
The respondents were asked t® indicate which components (up to five) listed in .

question 1 (see Table C) “'were used to decide whether to read-the report. Respondents
were asked to indicate the order in which these components were read. Table I shows )
the question contained in the questionnaire. Summaries of the results from the
internal and external respondents are given in Tables J and K, respectively. ..

»
\% r
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‘ TABLE 1 : “

L ) Text of Question 2
\ 7 -
Y
s Referring to the 115: above, which NASA report components do you review

or read to determine if you will actually READ THE REPORT? (Please
select_letter from }1st above in the order you review them.)

review review review review review
first”’ second third fourth fifth
’ ~ - . ™
TABLE J ',

]

Shmmary: Components Used by Internal Respondents to,DeC1de Whether to
Read a Report (n = 378)

’
4

~ ﬁesponse Pérceﬁtage'of participénté indicating responses?>‘ .
‘Component Review | Review | Review .| Review | Review §ummation ’
. a 1st .| 2nd 3rd 4th 5th review lst - 5th
Title page 47.6 0.0 0.3 0.0 . 0.0 47.9 ,
Foreword 0.0 2.6 0.8 0.3 1.1 4.8
Preface 1 0.0 0.3 0.5 0.8 0.8 2.4
- Table of contents 0.3 3.2 6.6 - 3.4 1.3 14.8
1summary 17.2 28.3 19.0 3.2 1.1 68.8
Introduction 0.8 11.1 14.3 11.9 8.5 46.6 ’
| Symbol 1list and ) = .
glossary 0.0 . 0.3 0.5 0.0 0.5 ) 1.3
Description of ( hd
— research procedure 0.0 | 0.8 3.4 4.0 4.2 12.4
Results and . ’ \\\\\
disc%ssiong‘ . 0.3 1.1, 5.3 9.0 8.7 24.4 ' .
Conclusion ) %.6“' 16.1 23.3. 16.7 8.5 67.2_
Appendixes - 0.0 0.0 070 0.8 — 0.8 176
References 0.0 - 0.3 0.8 1.6 ' 1.3 4.0 ~
1Tables ‘ 0.0 0.0 0.5 1 1.9 3.5
. |Figures 0.8 9| 7.7 7.9 s3 |\ 236
Abstrac® -f29.1 31.2 2.1 0.8 0.0 ‘ 63.2
None of the above ’
components 1.3 2.9 14.8 38.6 56.1 - .
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- : ~ TABLE K B .
: <. ~ .
. - S
Summary: éomponents Used by External Respondents to. Decide Whethey to—_
- . Read a Report (n = 504) l T
£ . indi . ,
Respense Percentage of pd¥ticipants indicating responses
Review | Review | Review | Review | Review Summation
Component 1st 2nd | 3rd | 4th sth | review lst - Sth
Title page 55.6 0.8 0.2 0.2 0.2 57.0
. Y
| Foreword Hd 0.2 3.2 0.8 0.8, 0.6 . 5.6,
Preface 0.0 0.6 0.6 1.6 0:0 2.8
. . ,
. |Table of contents 0.6 6.7 6.7 4.6 2.4 | 21.0
Fsg,‘ Summary , 16.9 31,5 | 19.6 | - 5.2 3.8 77.0
" }Introduction ' 1.2 7.7 15.1 8.9\\ 4.2 © 371
Symbol list and
glossary ~ o004 0.2 |—70.0 0.4 0.2 0.8
Description of o
. research procedure’| 0,0 0.6 2.0 3.4 " 5.4 11.4
Aot Re§uits and -
" discussions ‘ 0.4 ..3.4 6.7 8.1 6.3 24.9
.’ L ] . o
Conciusion - 1:0 9.7 } 19.6 | 't7.3 | 10:5 58.1-
. ”
Appendixes 0.0 0.0 0.0 0.8 0.4 1.2
Refetences. 0.6 0.6 0.4 |~ 1.0 2.5 5.1
Tables ] o0 0.0 1.8 1.2 3.0 6.0
Figures - ‘" 0.6 3.2 5.0 6.5 4.6 19.9
Abstract . 21.0 27.4 6.0 2.0 0.2 7 56.6
None of the above — ) . '
’ components . 2.0 4.4 15.5 38.1 55.8 ---
LR
é -
,‘ P ' E ‘\of'_‘ *u”’»
™ IR - 0 TP : 1
/ , ¢ ™
N 1%
4
- \ ’
R t ¢ -
. ' i
! PS ? 28 . ¢




- . \
Table L lists the five components most freqdéntly used by survey respondents .
in reviewing reports for’' possible reading and the percentage use by each group. .

Respondemts from both groups indicated the summary, conclusion, abstract, title page,
and introduction (listed in decreasing frequency of use) as the components most

often reviewed to determine if a report would actually be read. The summary was the
component utilized by the highest percentage of survey respondents as a screening
taol. Sixty-nine percent of the internal and seventy-seven percent of the external
respondenggzindicated that the summary was used as one of the screening components. "

. -
B TABLE L
—— --—-Compoﬁents~Mos%«Gommoa%y4Used : —— 5 -
' b ‘30 Review/Read Reports g
-] . " S -
- -
Percentage of respondents indicating
' use of a report component : N
Component
Internal survey External survey
n = 378 n = 504
f\f Summary ' 69 . i 77
.| Conclusién 67 A -
r : - -
Abstract 63 .57 -
Title page ° 48 57
Introduction . 47 - B 37
” » L

S

. Table M gives a weighted ayerage ranking for order of use of the five components
- most frequently reviewed in deciding whether to read a report. This table shows that
: the most gommon sequence used by the combined surveys was: title page, abstract,
g summary, introduction, and conclusion. The use pattern for both internal and exter-
nal groups was -the same as that for the combined surveys except that the internal
users read the”cOhclusion (fourth position) befere the introduction (fifth position).

.




. TABLE M

Weighted Average Ranking: Order in Which Components are Reviewed in Deciding Whether

to Read a Report

e Internal survéy H Externalnsurvey Combined surveys )
X e ngghted ) Weighted : Weighted
Component n avg. rank* Component n avg. rank* Component n avg. rank*
Title page 181 4.99 Title page . | 287 4.95 Title page 468 .| -4.97
Absg;act 23§ 4.40 Abstract 288 | 4.17 Abstract _ ‘527 4,28
Summary 260’ 3.83 Summary \ 388 3.68 ‘Suﬁmary 648 3.74
Conclusion 254 2.82 Introduction 187 2.81 Introduétion 363 2“73 .
fﬁtfﬁduction 176 2.65 Conclusion 293 2.54 Conclusion 547 2.67

-
d

bt e s bty Aaae S S o i

*Highest number indicates component was read first;

lowest number indicates component was read last
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Survey Topic 3: Report Components Which Cotild Be Deleted

The respondents were asked to list'any NASA report components (up to five)
which could be deleted. Table N shows question 3 as it appeared on the questionnaire,_
and Tabl€ U contains a summary of the results tabulated for this question. '

TABLE "N*
Text of Question 3 ‘ r .

»

]

In your opinion,'Which of the above listed (in q. 1) report ,
components could be deleted? .

.

Summary: Opinions of Resp

Rl

Y

3

TABLE O

Could Be Deleted

/

/
t

ondents Concerning Which Report Components ,_

1,Pe'rcen{agé of resgoﬂdents suggesting deletion
Component .| Internal respondents External respondents |
n*= 378 n =504 y
Title page ’ 2.6~ }.8 P,
Foreword 769.0 53.0
Preface ' 67.5 * 54.2
Table of contents o 24.1 10.3
' summary 1 13.0 7.3 >

Introduction | '1.9 1.6 v !
Symbol list and T o . " P

glossary r 5.6 6.2 ////
Research procedure - ~0+5 1.0 ' -

| Results and discussions . 0.0 ' 0.2 - ]

Conclusion , 0.5 0.8
Appendixes 1.6 2.8
References . 0.0 , 1.0
Tables 0.0 o 0.2
Figures 0.3 : 0.0
Abstract | . 11.4 12.5
None l 22.0 34.3

. — - -
The.most dispensable components were thought to be the foreword and the

preface by both survey groups. Sixty-nine percent of the internal respondents and
+ fifty-three percent of ‘the external respondents suggested deleting the foreword.
Sixty-eight percent of Langley respondents and fifty-four percent of the academic/
industrial respondents named the preface as a component which could be deleted.

Twenty-four percent of the internal respondents suggested deletipg the table
of contents. Only 10 pércent of the external respondents concurred wjith that
opinion. Twenty-two percent of the internal and thirty-four percent{hﬁthe
external respondents indicated that no components should be deleted.

£,
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~Survey Topic 4: Desirability of a Table of Contents

¢

) The respondents were asked a question concerning the need for and/or desirabil-
ity of-a table of contents in NASA technjcal reports, regardless of the report's
length. Table P shows the question and possible responses as contained in the
questionnaire. Summaries of the results from the internal and external respondents

are given in Table Q.

) ’ TABLE P
‘Text of Question 4

o

\
’ Should ALL technical reports have a Table of Contents

—— — {regardless of tength-of-report)? _—

Yes, all should. No, only long reports need it.

]
14

TABLE Q .
-,
Summary: Opinions of Respondents Concerning the Desirability of a,
Table of Contents

- o Percentage
Rééponse ‘ Internal respondents | External respondents
‘ n = 376 n = 503
- Yes, all should ... ... 22.1 R 43.5 ‘ .
, No, only long reports N » »
need it : 77.9 *\ 56.5
. . . z‘

>
L]

Only 22 percent of the Langley respondents indicated that all NASA reports
(regardless of length) should contain a table of contents; however, of the external
respondents, 44 percent -expressed the need for a table of contents in all NASA
reports. Thus, while the majority opinion of both internal and external respondents
was that only long reports need a table of contents, non-NASA respondents expressed
the desire for this component in all NASA reports twice as often as the NASA Langley

respondents.

McCullough and Pinelli (1982) found that 70 of the 99 reports they analyzed
contained a tgbie of contents. In every case, the table of contents was located as
front matter. All six of the technical writing and editing textbooks and five of
the six publications guides and style manuals consulted in the Study recommended
that technical reports contain a table of contents.

Survey Topic 5: Desirability of a Summary im Addition to an Abstract

/ The respondents were asked a question concernipg the need for a summary
(appRaring in the front) in addition to the abstract, which appears as back matter °
on the COSATI page -of NASA reports. ~Table R contains the question and posdible
responses as contained in the questionnaire. Summaries of the results obtained
from the internal and external respondents are given in Tdble S. -

32
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, TABLE R
! 4 Text of Question § P
Given that NASA reports contain brief abstracts (about

7200 words) in the back, do you also need the more
. ;detailed summary section (which appears in the front)?

. ' Yes, include a summary, too. No, don't bother with it.

o *  TABLE S

Summary: Opinions of Respondents Concerning the Desirability of

2 -

The internal respondents were fairly evenly divided about whether the more
detailed summary should be included in NASA technical Teports in addition to the
abstract. (A slight majority (51 percent) favored inclusion of both components. )
Among external respondents, however, 69 percent indicated that NASA reports should
have a summary in addition to an abstract. '

In the McCullough and Pinelli study (1982), 39 of the 99 technical -reports
analyzed contained an abstract, and 30 of the 99 contained a summary. Data were
not collected on how many of these reports contained both components and how many
contained only one of the two. In those reports containifig an abstract, it was
located as front matter in the majority of cases (85 percent). "When present,
the summary tended to be located as body matfer most commonly (53 percent of the
reports), followed by front matter (37 percent), and back matter (10 percent). All .
six textbooks recommended inclusion of an abstract; three of the six also recoms
mended that a summary be used. The style manuals and publications guides were less
uniform concerning both components. Three of the six sources recommended .an_ab-_
stract, But only one recommended a “summary. All style manuals/publications guides
placed the abstract and summary components in the front matter of the report. No
data were obtained from the textbooks on the order, of these two components.

~

Survey Topic 6: Location dénthe Definition of Symbols and Glo;sary of Terms

Survey respondents were asked to indicate where in a NASA report the definition
of symbols and glossary of terms components should appear. Table T contains the
question and possible responses as worded 'in the questionnaire. Summaries of the
results from the internal and external respondents are given in Table U.

.33
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s a Summary in Addition to an Abstract
< ? * ’ -
\ ' ) Percentage :
Response
Internal resporndents External respondents
n = 374 n = 496
Yes,TIcTude 7 SUmdary, * : T o
too - 51.1 : 68.7 .
No, don't bother with it ] 48.9 . 31.3



%

s TABLE T
4 ~ Text of Question 6 . &
Where in a NASA technical report should a Definition of
Symbols and Glossary of Terms appear? (check only one) ’

_' Near front of report

___Near back of report #

___Near front of report AND where symbol or term appears
Near back of report AND where symbol or term appears

A}

NO Symbol List or Glossary of Terms needed; just ~
. define symbol or term where it appears in report ‘ \}F
. 2 o/ TABLE U
Ad

Summary: . Opinions of Respondents Concerning the Location of the
Definition of Symbols and Glossary of Terms

4
Percentage
Response Internal respondents | External respondents
T L o n = 375 n = 501
P . "
-| Near front of report \ 48.8 47.1a
Near back of report . 4 12.3 15.0
’ Near front of report AND where ’
symbol or term appears 20.5 16.2
Near back of report AND where '
' symbol or term appears’ 8.3 9.2
NO syﬁbol list or glossaiy of
\ terms needed; just define
symbol or ‘term where it
appears in report . 10.1 "12.6
‘.

The response pattern from the internal and external respondents was siﬁilar.

In both cases, the largest percentage (49 percent internally; 47 pércent ext&rnally)
chose the response, 'mear front of report." The second highest percentage of both

_ groups (21 _percent internally; 16 percent externally) chose '"near front of report
AND where symbol or term appears.” Thus, when results from-these two responses were
combined., a preference (69 percent among internal respondents; +$3 percent among
external respondents) was evident for the definition of symbols and glossary of terms
to be located near the front of reports as oppo§ed to being located as back matter.

In the McCullough and.Pinelli s#udy'(1982), the list of symbols and glossary
were considered separately. , Eighteen percent of the technical reports analyzed
contained a list of symbols. Placement statistics were: front matter, 61 percent;
body matter, 6 pgrcent{Aand back matter, 33 percent. . Twenty-three of the ninety- +
nine reports had a glossary. There was a strong consensus of practice to locate

¢
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the glossary as back matter (87 percent). Glossaries appeared as front matter in
only 9 percent and as body matter in only 4 perceht of their occurrences. N

Four of the six style manuals/publications guides consulted by McCullough and
Pinelli recommended that a glossary be included in technical reports.. Three style
manuals/publications guides, all of which had recommended a glossary, also recom-
mended a list of symbols and/or abbreviations. The list of symbols was treated as
front matter by all three style manuals/publications guides. The glossary was
treated as back matter by all four manuals. Of thé six textbooks used in this
study, three suggested inclusion of 'a list of symbols, and three suggested inclu-
sion of a glossary. Two of the three books recommending a glossary had also recom-
mended a list of symbols. No data were obtained from the textbooks regdrding
placeﬁqﬂt of these two components.

The NASA Publications Manual placed the symbols list as body matter following
the introduction rather than as front or back matter. This location was viewed by
several sources to interrupt the continuity from the introduction to the rest of the
text and to/be less accessible as a reference tool to the reader. '

Survey Topic 7: When Appendix Material Is Read

Survey respondents were asked a question concerning when they read appendix
material--before, with, or after the text. Table V'contains the question and
possible responses.as they were worded in the questionnaire. Summaries of the
results from the internal and external respondents are given in Table W.

TABLE V. ‘
Text of Question 7

When Appendixes appear in a NASA technical report when
do you usually read them? (check only one)

Before the text - : >
With the text
After the text

1]

TABLE W
Summary:& When Respondents Read Appendix Material
) Percentage .
Response Internal respondents | External respondents
. X = 373 ' n = 498

Before the, text o 1.6 2.0
With the text w 22.0 20.5
After the text {?? ’ 76.4 77.5

The internal and exter%al responses were very similar. A strong majority
(77 percent internally; 78 percent externally) indicated that the appendixes were
read after the text. Twenty-two percent of internal respondents and twenty-one
percent of external respondents stated that the appgndixes were read with the text.
) Only 2 percent of each population indicated that the appendix materlal was read

prior to reading the texty.

.
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Survey Topic 8: Location and Use of Illustrative Material

Internal and eXternal respondents were asked three questions concerning the
location and use of illustrative material (such as tables, graphs, and photographs)
in NASA technical reports. Table X contains the first of these questions and the
possible responses. A summary of the results from the internal and external respon-
dents is presented in Table Y. >

TABLE X
Text of Quéstion 8

t

Where in a NASA technical report should the illustrative

material (tables;—graphs; photographs; etc.)-appear?—

. Integrated with text
_Separate from text; at end of report

’ : TABLE Y

_ Summary: Opinions of Respondents Concerning Integration of Illustrative
Material as Opposed to Grouping It At the End of the Report

' Percentage
Response
Internal respondents External respondents
" . n = 375 . " n=500 _
, Integrated with text 4 . 80.3 . 80.2
' [Seéparate from text; at > _ ,
, end of report \19 7 19.8

>

The survey results showed that 80 percent of both Langley and academic/industrial
engineers and scientists preferred that illustrative material be integrated with the
text as opposed to being grouped in the back matter.

The majority of the prescriptive sources and experimental/theoretical literature
reviewe@lby McCullough and Pinelli (1982) recommended that figures and tables be
integrated with the text. Eighty-two percent of the technical reports analyzed in
that study had figures integrated into the text. Seventy-eight percent had tables
integrated in the text. Figure 3 summarizes the fimdings of that study in regard to
this topic. Average values were relatively similar among the various document
categories except that figures were integrated in less than 60 percent of government
reports.

-
‘ >I

The NASA Publidations Manual stated that tables and figures can be either inte-
grated with thgf;gﬁﬂ as body matter or grouped together in the back mattet after the
appendixes and feferences. Examination of several NASA reports indicated that the
latter treatment was often employed. Prescriptive sources and the survey reports
were in strong agreement that figures and tables should be included in the text as
soon as possible after first mentioned. ‘ .
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Figure 3. Percentage of documents analyzed by McCullough and Pinelli
' (1982) with visuals integrated in text

-

. Table Z contains the second of the three questions related to user preferences
concerning the placement of illustrative material. This question was addressed only
_to those participants who said in responde to"the previous question that illustrative
material should be integrated with the text. The question was concerned with deter-
mining if a limit exists on the amount of visual matter than can be integrated without
interrupting the reader. Summaries of the internal and external responses are pre-

sented in Table AA. ’

»

TABLE Z
Text of Question 9

&

If illustrative material shduld be intéérated, is there a point at
which the illustrative material interrupts your reading? (check
only one)

__Yes, vwhen there are two pages of illustrative material for every
. page of text . C
___Yes, when there are three pages of illustrative material for
R St every page of text * .
Yes, when there are four or more pages of illustrative material
) T for every page of text °
___No, I always prefer to haye illustrative material integrated in

text




oo , " TABLE AA :

-Sﬁmmary: Oﬁinions of Respondenté Concerning the Amount of Illustrative
Material That Can Be Integrated With the Text Without Interzupting the Reader

Jr

Percentage
Response Internal External
) " “  respondents respondents
n = 298 n = 399
Yes, when there are two pages )
of illustrative material for |
every page—of text — 25.5 : 19.3
Yes, when there are three pages
of illustrative material for g
every page of.text 17.1 20.1 ,
Yes, when there are four or more
pages of illustrative material —
for every'page. of text . 8.1 7.7 )
No, I always prefer to have ~
illustrative material integrated
in text . 49.3 52.9° o

Of the Langley engineers and scientists, 49 percent indicated that integration
of tables and figures did not interrupt their reading no matter how much illustrative
material the report contained. The corresponding figure for academic and industrial
engineers and scientists was 53 percent. The illustrative-page/text-page ratio which
interrupted reading was placed at two by 26 percent of internal respandents and
19 percent of external respondents; at three by 17 percent of internal respondents
and 20 percent of external respondents; and at four or more by 8 percent of both
groups. ' ] ' -

The McCullough and Pinelli, study (1982) did not compile information from
prescriptive sources on the amdﬁit of visual materials that can be ‘integrated into
the text without interrupting reading. The study did, however, present data on
average table-to-page and figure-to-page ratios for 50'techqica1 reports. The mean
table-to-page ratio was 0.16, with &'range of 0 to 0.66. The average figure-to-page
ratio was 0.66, with a range of 0 to 2.03. Summing the means of the two ratios yields

‘a visual-page/text-page ratio of 0.82. Only at the very upper range of the ratios did

the amount of visual material in proportion to text material approach the point-where
somé respondents indicated interruption of reading.

The third question concerning illustrative material dealt with when this
material was read, Table BB contains the question and possible responses as worded on
the questionnaire. Summaries of the internal and external responses are presented

in Table CC.

k4
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TABLE BB ' .

o . Text of Question 10 o
M
When do you usually read illustrative material?
(check only one) '

Before the text

With the text o ) ’ ‘
After the text

TABLE CC //

/

Summary: When Respondents Read T1lustrative Material

, Percentage
Response
, : Internal respondents External respondents
_ n =377 n =500,
.| Before the text 14.7 190
With the text . 82.6 77.2
After the text /. 27| 3.8
' <
_ :

L}

v

. Most respondents (83 pércent internally; 77 percent externally) indicated that
the illustrative material was read with the text. Some respondents (15 percent
internally; 19 percent externally) indicated that the illustrative material was read —
before the text. Only a few respondents (3 percent internally; 4 percent externally)
indicated that the illustrative material was read after the text.

* Survey Topic 9: Format of Reference Citations

The respondents were asked to specify their preference between two formats
for reference citations in NASA technical reports. Table DD lists the survey ques-
tion and the response options. Summaries of the internal and external respondents'’
responses are presented in Table EE.

-

\\.
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£ ' TABLE DD,
3

'.:\‘

s
h * Text of Question 11

Which of the following two forms of reference. citation
do you prefer for technical reports?q (check one)

Cited in text by author/year (e.g., Jones 1978)
with an alphabetical li'st in back of report

Cited in text by number (e.g., reference 16) with
a numbered list in back of report v

’ ) - TABLE EE  ° y

» Summary: Preferences of Respondents Concerning the Format of -
Reference Citations

4 /—\ . -
) -\ , Percentage '
Response T . Internal « | | External .
respondents respondents .
n = 371 n'= 494 ’
v N
' : Cited in text by author/year - B '\
. (e.g., Jones 1978) with an .
‘ alphabetical list in back . ‘
of report » 35.8 y 36.0 P
Cited in text by number (e.g., ) . -
reference 16) with a humbered .
2 ) list in back of report . 64.2 -, 64.0

' K] .

K3
L

.. Sixty-four percent of the scientists and engineers preferred references in the
text to be cited by number rather than by author and date. The percentage was
essentially the same for both internal and external populations. g

+ Survey Topic 10: Specificatidh of Units for Dimensfonal Values . 4
v 2 L P -
' Question 12 asked the respondents to-specify their preferences concerning the
use of the International System (S.1.) units and/or U.S. Customary units for -
dimensional values$ in reports. Table FF contains the survey question and the
response options.. Table G6 contains the results of the survey responses concerning

this question, v

) - 40 _ «;
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‘ TABLE FF . ~ , ‘/' L ) BT
r » . ) T LT
. t ofjQuestion 12 . .. . .. T o)
. Cee, . - “
. How do ynu_prefes«to have dimensional values ~ - . '
. , . spgcified in reports? (check only oneO ' ;ﬁ\ééq Tl g
__The International System (S.I.) un1ts T e v
(e.g., meter, kilogram)® b=~ oL LT T
___U.S. Customary' units (e.g., > foot, poqnd) T . R
\\‘5- S’Tﬁ units with U.S. Custqmary units in : e A
parentheses’ /. . T el
. ~U.S. Customary units with S.I. units in - , S
(f\_ parentheses . . T U
. 1 ) " "g.‘.' ; - ,""'\:
’ Summary : Preferences of RespondentSyConcernlng Un1ts for , o "”2’ *f
R D1men51onal Values — e . h
) . ) ‘\) (.\ 4 ’ . - * ) ‘ . , o
oo I Y oo Percentage . .° f L
Response o/ > . Internal ° External '
. N respondents respondents
[ o & n' = 374 n = 498 | | ,
The\ Internatiefi\l. System (S.I.) - ‘ o o,
units (e.g., mgter,) kitogram) - 22.5 . 25.3 ,
U S&*Cﬁstomary unkts (e. g foot, ’ . , ) .
pound) - 29,7 17.9 -
V- 4 ’ ’ T
S.I. units with U.S. ustomary » , : )
’ uiits in parentheses ’ 25.7 ) 24.1 .
' ’ {M "’ : ' . .
U.S. Customary unitsWith S.I. [ 1. :
» unit$ in parentlieses -~ * . 022.20 0, . 32,7 ‘
. - ‘ . ! ‘.
i [ . -

P
v "
: J

v
’

/ y -
There was no overall ag eement among-elthe\\survey group as tg’how
dimensional values shoul dzs ecified i NASA technical reports, The responses
“were approximately equal vided amorig the;fbur possible gptigns éxcept that, of-
the academic ‘and 1ndustrlal englneers and sCientists, 33 perc preferred U.S.

Customamy units with S.1. ts in parentheseé; wh11e only 18 percent preferred
U.S. Customary units eipn’ggl_*ﬁ

Survey Topic 11: Column Layout and Right Margin’Treatment
' O . L4
The respondents were asked to state theiy preferences concerning one or two
column layouts and ragged or justified right margins. Table HH contains the ques- £
tion as it appeared 1n_; e questionnaire. Table II summarizes the results of the
internal and external suxrveys. b : S
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TABLE HH
Text of Question 13 N

Which of the following forms of layout do you prefer
. for technical reports? (gheck only one) -

# One column; ragged right margin

One column; justified right margin ;

Two columns; ragged right margin _
‘ Two columns; justified right margin .
\ - ’ / :

b . TABLE II

Summary: Preferences of Respondeﬁts Concerning Column Layout and
s Right Margin Treatment

'l

|

|

|

-

Percentage
Response Internal External v,
g ; respondents respondents
a n = 365 n = 483
One column; ragged right : -
margin ‘ 53.4 55.3
One column; justified )
right margin ¢ 24.9 24.4
Two columns; ragged right ’
margin 8.8 5.6
. | S . ‘
Two columns; justified | o :
right margin 12.9 14.7
i o - :&
- . . “ P

Over half of both internal (54 percent) and external (55 percent) reéﬁondents
, preferred the one column, ragged#right margin format. The.one column, justified
_ __right-margin was preferred by the second largest portion of botlk groups (25 percent
internally; 24 percent externally). Thus, the one column format was preferred by
"78 percent of the Langley scientists and engineers and by 80 percent of the academic/
-industrial scientists and engineers. Ragged right margins were preferred over
justified right margins by 62 percefit.of the internal respondents and 61 percent of

the external respondents. « N

Column-layout and right margin treatment were aspects of technical report sur-
vey and analysis conducted by McCullough and Pinelli (1982). Their results,
summarized in Figure 4, indicated that 75 percent of the reports analyzed used a one
column layout, 22 percent tsed a two column format, and 3 percent had three columns.
For technical and scientific reports, 90 percent used one column layouts. Technical

manuals employed double column layouts more frequently (42 percent) than any other
category. . ‘ -
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PERCENTAGE OF DOCUMENTS
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v

'Figure 4. Number of columns in layouts of technical publ'cations‘
. . . AMcCullough and Pinelli, 1982) /

McCullough and Pinelli's review of the literature relative to single and
multiple column layouts revealed that the sources were mixed in their recommenda-
tions and opinions. Tinker (1963, "p. 116) listed five advantages of double column
over single column layouts: * (1) higher character/page density, (2) fewer® pagés, ¢
. (3) more. lpgical and economical Pagement of figures and tables, (4) fewer sideways
——447——visaal57ﬁand~{59Me%imination‘of—futdouts*aﬁd tip-ins. Results of experimental
studies by Tinker (1963, p. 118), Foster (Rehe, 1974, p. 50), Poulton (1970, p. 208),-
and Williamson (1966, p. 117) 1led many sources to recommend use of double column '

" layouts iqﬁ§gientific and technical publications for reisons of increased legibility
and readers%{preferencel Soar (1951, p. 65) and Tinker (1963, p. 116) reported a
steady inereaﬁq in the use of double column formats in scientific journals over a
60-year period.

Other researchers questioned whether multicolumn layouts possess any;advantages,
Burt (1959, p. 17) felt that double column measures were too narrow for any publi-.
cation with extensive mathematical-material. Kat and Knight (1980, p. 296),
Hartley (1974, p. 16), and Burnhill (1976, p. 13, 17-18) demonstrated that the
narrow measures encountered in multicolumn layouts retarded the reading rate of
scanners dnd speed readers significantly by as much as 200 words per minute. S
Hartley (op. cit.) and Burnhill (op. cit.) both recommended as a result of their
experiments that if a figure is wider than a column, it should be placed at the
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4
top or bottom of the page. Burnhill went on to recommend that if more than 50 per-

. cent of the figures span more than one column in a multicolumn layout, a single -
column layout should be used instead.

In regard to margins, the McCullough' and Pinelli (1982) study showed that
60 percent of the survey reports used ragged right~hand margins. Only in the
categories of technical manuals and reports published by research organigations did
a majority of the documents use justified right-hand margins. Figure 5 illustrates
the proportions of the overall survey and various document categories which emﬂﬁpyed
each margin tréatment. -

B JUSTIFIED RIGHT MARGINS ,
[ RAGGED RIGHT MARGINS )

— M /M

100

90

50

40

30

[
PERCENTAGE OF DOCUMENTS

20

10

REPORT CATEGORY

Figure 5. Use of justified and ragged right-hand margins ,
in technical documents (McCullough and Pinelli, 1982)

0

Williamson (1966) sfhtgd that unjustified (ragged) right margins do not
adversely affect legibility, Experiments conducted by Fabrizio, Kaplan, and Teal
at the U.S. Office of Naval Research (Spencer, 1969, p. 37); Gregory and Poulton
(Poulton, 1970, p. 208); Hartley and Burnhill, and Wiggins (Rehe, 1974, p. 32);
and Zachrisson (1965, p. 155) all supported this conclusion. Mills and Walter
(1978), A Manual of Style (University of Chicago, 1969), and the COSATI guidelines
(U.S. Federal Council for Science and Technology, 1968) all stated that unjustified
right margins were acceptable. ’ '
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Survey Topic 12: Person and Voice o

»

: Survey respondents were asked to specify their preference in regard to person
§nd volce 1n NASA technical reports. Table JJ.contains the question as it appeared
in the questionnaire. Table KK summarizes the results of the internal and external

respondents. ' 3

. .

TABLE-JJ
" Text of Question 14 .

Which of the following writing styles do you prefer
for technical reports? (check only one)

‘ Passive voice, third person (e.g., Some success
S has been achieved using empirical methods.)
Active voice, third person (e.g., Using empirical
. methods, inyestigators have achieved some success, )
’ Active voice, first person (e.g., Using empirical
methods, we have achieved some success.)

- v \

. TABLE KK
Summary: Preferences of Respondents Concerning Person and Voice
Y Percentage
’ Response
‘ Internal respondents |, External respondents’

. : n = 368 n = 487

Passive voice, third person | . . 53.0 45.0

Active voice, third person 20.4 ' 19.1

Active voice, first person '26.6 35.9

‘
v

Among both groups, the passive voice, third person option was chosen most often
as the preferred writing style for technical reports. Among LaRC personnel, this
preference represented a slight majority (53 percent).. Among external respondents,
the selection rate was 45 percent. The active voice, first person was the choice of
the second largest block of respondents--27 percent of LaRC respondents and 35 per-
cent of external respondents. Twenty percent of the LaRC sample group and nineteen
percent of the external sample group preferred the active voice, third person.

Considering voice alone, Langley'engineers and scientists preferred passive
over active by a 53/47 ratio. External engineers and scientists, on the other hand,
-showed a preference for.active over passive by a 55/45 ratio. '

) The majority of both the internal (73 percent) and external (64 .percent)
-~ respondents preferred that third person be used rather than first person in NASA
technical reports. It should be noted, however, that a higher percentage of external
group« (36 percent) preferred first person than did the internal group (27 percent).
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The data extracted by McCullough and Pinelli (1982) doncerning use of person
and vgice in technical publications are given in Table LL. There was a stréng
tendency toward use of the third person in the text material (88 percent of reports)
and in the summary material (95 percent of reports). The passive voice was used
more often than the active voice in both text and summary sectiorns. In the text,
56 percent of the reports used the passive voice éxclusively, 38 percent used the
active voice exclusively, and 6 percent used both voices.

'

- ~

- TABLE LL -

Use of Person and Voice in Technical Reports (McCullough
and Pinelli, 1982) ,

{

‘t\ - v
Person (No. reports using) Voice (No. reports using)

Report section

1st 2nd 3rd | Varied Active | Passive Both:
Text (n = 50) 2. 2 44 2 19 28 3
Summary (n = 42) 1 0 40 1 18 23 1
’ »

The literature review conducted as part of the McCullough and Pinelli study

b . (1982) indicated that the strong tradition which existed in the past for use of the
passive voice in scientific and technical literature was no longer dominant. This
was evident from a review of technical writing/editing textbooks, style manuals,
publications manuals, and other literature sources (e.g., Strunk and White, 1978;
Stanley, 1975; and Holloway, 1974). A very strong consensus of current thinking
indicated that active voice should be used whenever possible because it is usually
more direct, natural, and concise. The active voice was favored over the passive
voice whenever verbs concerned the interaction of inanimate objects and/or the
writer wanted to emphasize who or what performed the action. The passive voice was
recommended when the writer wanted to emphasize the receiver of the action rather
than the doer. /

v

Textbooks, style manuals, and publications guides were more divided on the
question of person. Most did not treat the subject of person. The Publication
Manual of the American Psychological Association (1974) indicated that experienced
writers can use first person without sacrificing objectivity or dominating the
communication. (These are the usual arguments against use of the personal pronouns
"I" and "we.") On the other hand, Pauley (1§79) stated that the use of first and
second persons should be avoided, and Mills and Walter (1978) advocated avoiding

" first person or using it only sparingly.
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. FINDINGS , ‘

The findings were summarized and are presented for each survey topic. The
following descriptors were usdd to’present the findings. : .
" )
Plurality _ - the largest. group, but less than half of the
« respondents

g

Substantial” Minority an opposing response of ‘25 percent or more

’

- .

Majority \ ) - 50 to 59 percent of the Tespondents

t

Clear Majority - 60 to 69 percent of the respondents

Strong Majority 70 to 79 percent of the respondents

.Overwhelming Majority - 80 percent or more of the,fespondents

Survey Topic 1: Order.in Which Users Read or Review Report Components
BL "
The conclusion was the component read by the highest percentage of both survey
groups. An overwhelming majority (98 percent internally and 96 percent externally) ;
indigated they read the conclusion at some point in their reading sequence. Other
components read by an overwhelming mijority (8Q percent or more) of both groups were
the results and discussion, the summary, and the introduction, o

E
The preface and foreword were read by only'19 percent of the users in the com-
bined groups. An overwhelming majority of both survey groups stated they did not
read the preface. An overwhelming majority of internal respondents and a strong
majority of external respondents also indicated they did not read the foreword.

In the combined surveys, the most common reading sequence for the first six
components (as determined by a weighted average method) was the title page, summary,
abstract, introduction, table of contents, and conclusion. Although the abstract
appears on the last page of NASA reports as part of the COSATI page, this component
was read by a clear majority of both survey groups, and it was most commonly the
second or third component read.

-

LY

Survey TéﬁiE‘Z: Components Reviewed or Read to Determine Whether to Read the Full
Report

Respondents from both survey groups indicated the summary, conclusion, abstract,
title page, and introduction (listed in de¢reasing frequency of use) as the components
usually reviewed to determine if a report would"actually be read. A strong majority
of external respondents and a clear majority of 'internal respondents 5fated the
summary was used as one of the screening componefits. A clear majority of both groups
named the summary as one of the first three components reviewed in deciding if a
report would be read. .

, ‘

A clear majority of LaRC bﬁgineers and scientists used the conclusion and the '
abstract almost as often as the summary in determining whether to read the full report.
For' a strong majority (77 percent) of academic and industrial engineers and scientists,
the summary was a clearer choice as a screening component over the conclusion, title
page, and abstracty which were named by only a simple majority of the respondents.
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Survey Topic 6: Location of the Definition of Symb&ls and Glossary of Terms

¥ : _
As determined by the weighted average method, the #ost common sequence used by

the combined surveys in reviewing reports for possible reading was the title page,
abstract, summary, introduction, and conclusion.

[y

.

Survey Topit 3: Report Components Which Could Be Deleted

/

A clear majority of internal respondents suggested d%leting the foreword and the
preface. A majority of extérnal respondents also named these two components as J
those which could be deleted. ..A substantial minority of external respondents indi-

cated they did not want any components deleted.

-

Survey Topic 4: Desirability of a Table of Contents oo ) .

¢

A strong majority of internal respondents indicated that only long reports need
a table of .contents., A majority of external respondents agreed with that opinion;
however, a substantial minority in the external respondents indicated that all reports
should have a table of contents. External respondents expressed the desire for a
table of contents twice as frequently as internal respondents.

i . . ‘g o cos T3
Survey .Topic 5: Desirability of a Summary in Addition” to an Abstract

The internal respondents were fairly evenly divided about whether the more

detailed summary should be included in technical reports in addition to the abstract.

A slight majority favored inclusion of ‘both components. Among external respondents,
however, a cleammajority indicated that NASA technical reports should have a summary
in addition to an abstract.

‘

In regard to the location of the.definition of symbols and glossary of terms
in technical reports, a plurality of both internal and external respondents indicated
their preference for 'near front of report.'" The response chosen by the second
largest percentage of both sample groups was ''near front of report AND where symbol
or term appears.” When these’ two responses were combined, a clear majority of both
survey groups preferred the definition of symbols and glossary of terms to be located
near the front of the report as opposed to being placed in the back matter or omitted.

Survey Topic 7: When Appendix Material Is Read $

A strong majority of respondents in' the internal and external survey groups indi-
cated that they read the appendixes after the text rather than before or with the text.

Survey Topic 8: Location and Use of Illustrative Material.

An overwhelming majority of both Langley and academic/industrial engineers and
scientists preferred that illustrative material be integrated with the text rather
than grouped separate from the text at the end of the report. When those respondents
who favored integration of visuals into the text were questioned further, a plurality
of LaRC engineers and scientists and a majority of academic/industrial engineers and
scientists indicated a preference for integration regardless of the amount of illus- N
trative material in the report. The remaining respondents (consisting of a majority
in the internal survey group and a plurality in the external survey group) indicated

o t
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that at vArying points, large amounts of illustrative material interrupted reading.
A substantial minority of LaRC scientists and engineers stated that when there were ...
two pages of illustrative material for every page of text, reading was interrupted
by the amount of the visual material. By summation of the survey groups indicating
interruption at illustrative-page/text-page ratios of two, three, and four, it~can be
stated that a majority of Langley and a plurality of external responden Ao
favored, integration indicated that reading would be interrupted if there were .four or
more pages of illustrative material per text page.

' .

An overwhelming majority of Langley scientists and engineg%s and a strong
majority of academic and industrial engineers and scientists indicated that illus-
< trative material was read with the text rather than before or after the text of a

report. : , :

Survey Topic 9: Format of Reference Citations A .

[

A clear majority of internal and external respondents preferred that refetences
in NASA technical reports be cited in the text by number with a numbered list in the
back of the report rathgr than by author/year.

. Suxvey Topic 10: Specification of Units for Dimensional Values r
There was‘no overall ag&egment among either survey group as to how dimensional
values should be specified iir-NASA technical reports. Preferences were about equally
divided between S.I. units and U.S. Customary units. Among the external respondents
who indicated a preference for U.S. ‘Customary units, a clear majority indicated they
favored inclusion of S.I. units in parentheses following the U.S. Customary units
rather than use of U.S. Customary units alone. ' ;

Survey Topic 11: Column Layout and Right Margin Treatment (\~ . i
.

A majority of both internal and external respondents preferred a one column,
ragged right margin format. A substantial minority of LaRC respondents preferred a
one column, justified right margin format. One column-layouts were preferred over two
column layouts by a strong majority of the internal and an overwhelming majority of
the external respondents.  Ragged right margins were favored over justified right
margins by a clear majority of both survey groups. '

Survey Topic 12: Person and Voice

A majority of internal respondents and a plurality of external resﬁondents
selected passive voice, third person as the writing style preferred for technical
reports. A substantial minority of both groups preferred active voice, first
person. :

Considering voice alone, a majority of LaRC engineers and scientists preferred
passive; whereas, a majority of the academic/industrial .engineers and scientists chose
one of the active voice options. Considering person alone, a strong majority of
internal respondents and a clear majority of external respondents chose one.of the
third person options rather than first person as the preferred writing style for
techniical reports., .

<
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" VALIDITY OF THE ASSUMPTIONS. ’ ; .

‘
i '

.
Conclusions were formed and are presented concerning the validity of
the -five assumptions made prior to the start of the study.

Assumption 1: The summary, introduction, conclusions, and illustrative material

are read most frequently. ) .
,

Table MM shows for each component, the percentagds of survey respondents who
indicated a particular component was read at some stage in the use sequence. The
report components are listed in Table MM in descending percentage of use. The compo-
nents mentioned in the first assumption are marked with an asterisk.

.

By referring to Table MM, it can be seen that the use of the components varied
between the two survey groups. Assumption 1 was clearly true in regard to the conclu-
sion for both survey groups, in regard to the introduction for the internal survey:
group, and in regard to the summary for the external survey group. Illustrative
material (figures and tables in Table MM) was not among the four most frequently read
components in either survey group. Figures were read by a higher percentage of both
survey groups than tables. ) . .

If the criterion of overwhelming majority ust (80 percent or more) by both
survey groups were used to select components read most frequently, those components
would be the conclusion, results and discussions, summary, and intrgduction. Three
of these components (conclusion, introduction, and summary) were cited in assump-
tion 1; however, results and discussions would appear in place of illustrative
materiai.

'
f

Assumption 2: One or more of the aforementioned components (sdhmary, introduction,
conclusions, and illustrative material) may be the only one(s) read; therefore,
each of these components should be independent of the remaining components.

The components used most frequently to review reports are listed in Table NN
in descending percentage of use by the respondents. The components mentioned in
assumption 2 are included for comparison and are marked by an asterisk. The summary,
conclusion, and abstract were the components used most often for reviewing reports
to determine whether to read the full report. By referring to Table NN, it can be

seen that assumption 2 was clearly true 1in regard to the sumiary and conclusion,
somewhat less so for the introduction, and not really so for the illustrative
material, especially tables. Thus, particular attention should be directed toward
indépendence of the summary, conclusion, and abstract in technical reports because
one or more of these components may be the only one(s) read by a substantial number

. of readers. (It is less important for the introduction to be capable of being under-

stood alone.).
4




v TABLE MM ' K

1

« Examination of Assumption 1 Against Empirical Data

.

Lpiernal survey (m=378)

External survey (n=504)

P 4 Percengagé : Percentage

Component who read Component who read
*Conclusion 98 *Conclusion 96
Results and discussions 94 *Summary 91
* | *Introduction / 89 Results and discussions 90
) Description of research Title page 86

procedure 85 (
*Figures ’ 84 *Introduction - 82 '
r *Summary 81*7 *Figures 76
Title page 78 Description of research
, procedure 74
Abstract 71 Abstract 65
*Tables 70 *Tables 64
References ) 63 References 59.
Appendixes ) 62 Appendixes 55
Symbol list %nd Table of contents 49
glossary 48
Table of contents 41 ‘Symbol list and
) glossary 44 -

Preface 17 Foreword 21
Foreword 15 Preface 20

\

*Assumed to be read most frequently in assumption 1 5




-

4 ’ TABLE NN

Examinatioﬁ'of Assumption 2 Against Empirical Data

' Pefcentage of reépogdents indicating ‘
use in'reviewlng reports
{ ,  Component T Internal survey _External survey .
n=378 3 n = 504
*Summary | 69 , 77
‘ *Conclusiop 67 . 58
Abstract 63 - 57 | .
Title -page _ : 48 " 57
*Introduction T47 ;37
: Results and discussions . 24 © 25 l
*Figures 24 20
*Tables 4 ' 6 ’

*Assumed to be a component which may be the only one(s) read in
assumption 2~

‘

N
!

Assumptien 3: The abstract, along with the conclusions, is sufficient to summarize
the report, thereby negating the need for a_ summary.

A slight majority of LaRC respondents and a clear majority of academic/industrial
respondents indicated a need for a summary in addition to the abstract in NASA reports.
However, the results to survey question 1 indicated that 81 percent of the internal
respondents and 91 percent of external respondents read the summary in ‘technical
reports. More people in both survey groups read the summary than the abstract. In
addition, tabulation of responses to survey question 2 indicated that the summary was
the component used by the highest percentage of both internal and external sample

groups in reviewing reports to determine whether to read the complete report.

Finally, in response to question 3, only 13 percent of Langley scientists and engi-
neers and only 7 percent of their external counferpart suggested deleting the summary
from NASA reports. Based on all of these findings, it is concluded that assumption 3
is false and that the summary is necessary in addition to the abstract in NASA reports.
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Assumption 4: The reading of the entire report may well depend un;n\the ablllty
of the introduction and conclusions to hold the reader's interest. \

Data presented in Table NN indicated that the summary, conclusion, and - .
abstract were the components used by the highest percentage of survey. respondents in
deciding whether to read a report. Assumption 4 is thus considered valid in regard
to the conclusion, but appears'less ,s0 for the introduction. The assumption that-the
reading of the ent1re report is dependent upon the ability of certain components to
hold the reader's'interest is valid; however, those components are more correctly
identified as the summary, conc1u51on, and abstract rather than the introduction and
conc1u51on. , ‘

Assumption 5: The technical report i's read by audiences having diverse technical

backgrounds and therefore should be understandable to those who are not expert in
its subject. - : , ‘

. !

Several sources cited in the Related Research and Literature section noted the
d1ver51ty of content subject matter, and intended audiences in discussing the

N \
technical report literature. Considering these references; the interdisciplinary

nature of many research projects; and the use of reports by managers, engineers,
scientists, and technologists in government, academic, and industrial work environ-
ments, it is safe to conclude that assumption 5 is correct.
t | -
’\
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. ’ CONCLUSIONS

3

d on an analysis of the data, conclusions were drawn and are presented for
eagft Survey topic. o

Survey Topic 1: Order in Which Users Read or Réyieﬁ{keport Components : ,

>

i

‘The conclusion was the component read by the highest percentage of both survey
groups (98 percent internally and 96 percent ‘externaly). Thus, it is very "
important that a conclusion section appear in every report and that it be independ-
ent of the rest of the report since many report users who read the conclusion will
not read other sections.

The preface and foreword were read by very few resbondents. The'se components
are seldom used in NASA technical papers and NASA technical memorandums. These
two report categories constitute the bulk ofi the Agency's report literature. ,
- . ; :

In the combined survey groups, the most common reading sequence for the first
six components was the title page, summary, abstract, introduction, table of contents,
and conclusion. Although the abstract appears on the last page of NASA reports as
part of the COSATI page, a plurality of Langley respondents and a substantial ,
minority of external respondents read the abstract second, after the title page.
Thus, the abstract was shown to be important to the respondents, as evidenced by
the high percentages of both survey groups which read this component at some point
" in the use sequence (71 percent internally; 65 percent externally) and by'the
prominence .of the abstract's position in the sequence of use (usudlly the second 7\
or third component read). The higher use by LaRC respondents could-be the result
of more internal personnel being familiar with the NASA report format. Some exter-
nal respondents may not be aware that NASA reports contain an abstract and where
it is located in the report. It may be desirable to make the Abstract more acces-
sible to report readers. This could be accomplished by a change in NASA policy to
allow the abstract to be placed near the front of the report rather than on the
last page. If this is not possible gg desirable, then users could be advised of
the presence and location of an abstrdct by a notice, perhaps on or following the
‘conventional title page in the front matter. )

Survey Topic 2: Components -Reviewed or Read to Determine Whether to Read the Full
Report ] i
Report e

Respondents in the combined survey groups indicated the title page, abstract,
summary, introduction, and conclusion as the most common sequence of reviewing
components to determine if a report would actually be read. The summary, conclusion,
and abstract were used most frequently as screening tools. One or more of these
components may be the only ones read; therefore, it is important that each of these '
. sections be written so that it can be read and understood independent of the rest of
the report. Further, the reading of the entire report may depend on the ability of
one or more of these components to hold the reader's interest. Particular attention ‘
should be directed toward the summary because it was the component utilized as a
screening tool by the highest percentage of respondents in both surve™¥roups.

Survey Topic 3: Report.Components Which Could Be Deleted

3

A clear majority of internal respondents and a majority of external respondepts

named the foreword and preface as report components which could be deleted. Based

on these results and theyresponses to question 1, which indicated that only 15 to -
"
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M'Survey Topic 5: Desirability of a Summary in Addition to an Abstract ‘ i/

" internal respondents and 91 percent of external respondents read the summary in

21 percent of report users reid t%e preface and/or foreword, it may be de51rab1e £6r .
the Agency to omit these eompo s from the NASA report format, N *

t . B
Lad -

WSurvey Topic 4: De51rab111ty of a Iable ﬁf Contents

. ’ ) *
~ . A s
- Wh?fé 3 strong majority of LaRC \{espondents and a majority -of external respon-
dents indicated th nly long geports\ need a table of contents, the number of ~N

~

external respondents (43.5 percentXwho ‘thought al} reports should have a table of
contents was substantial. The tablg of contents may be more useful to non-NASA ..
readers than to NASA personnel because of less familiarity with the. customary formag)
Also relevant to this question were the responses to survey topic 3, to which

24 percent of the interndl respondents,, but only 10 percent of e ternal respondents, 1&
named the table of contents as a componént which could be deleted. Based on all

these findings and the strong consensus in the literature and the 99 Tgports qr—ﬂ*
examined by McCullough and Pinelli (1982), it would probably be advantageoys for

NASA to routinely include a table of contents in aL%'teports regardless of length.

The table of contents provides an outline of the report's contents in addltlon to
serving a locator function. .

A slight ﬁajority of internal.respondents and a clear majaxdty of academic/
industrial respondents indicated the need for a summary in additiop to the abstract
in NASA reports. The results to survey question 1 showed that 81 percent of ° - .

,technical reports. More people in both survey groups read the summary than the
“abstract. In addition, a tabulation of .responses to survey question 2 showed that
the summary was the component used by the “highest percentage of both internal and
external sample groups in gev1ew1ng reports to determine whether, Lo read the com-

ete document. Finally, in response to questlon ¥ only 13 percent of Langley
scientists and engineers and only 7 percent of their external counterpart suggested
deleting the summary from NASA reports. Based on all of these findings, it is con~
cluded that the summary should be retained in NASA reports.

Survey Topic 6?0~Location of the Definition of Symbols and'Glossary of Terms A
A clear majority of both‘sample groups stated a preference for the definition

of symbols and glossary of terms to be located near the front of the report rather

than near the back or omitted. The majority of readers did not, indicate the need

for symbols or terms to be defined where they appear in reports if definition of

symbols and glossary of terms components were present in the report. By inference,

it can be concluded that an overwhelfing majority of respondenﬁs—fﬁvored inclusion

of a symbols list and glossary of terms because they selected a placement option for

€se compdnents rather than the option which stated they were not necessary.

) Results presented for question 1 showed that 52 percent of the internal respon-
dents and 56 ,percent of the external respondents did not read the symbol list and
glossary. Considering this result alone, the need for T these components might be
questioned. However, the responses to survey question 3 revealed that only 6 percent

ofilaRC and only 6 percent of external respondents suggested deleting theysymbol list

Thus, it can be concluded that while the majority of respondents do not actually
read the definition of symbols and glossary of termS, they indicated that these compo-
nents shOuld be present for reference purposes. The most preferable placement from the

. L4
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respondents’ viewpoint is near the front of the report. NASA's‘present practice of ¢’N§\\

“~locating the symbols ,list as body matter following the introduction may need to be
changed because the present location was found in the McCullough and Pinelli study
(1982) to interrupt the continuity from the introduction to the rest of the text and
to be less accessible to the reader. as a reference tool.

Survey Topic 7: Wheri Appendix Material Is Read A R

v

Based on the results showing that a strong majority of report users read

appendix material after the text rather than before or with the text, the present v

placement of appendix material by NASA is satisfactory.

Survey Topic 8: Location and Use of Illustrative Material .

Illustrativé’mategkal in NASA technical reports should be integrated.uith the
text rather than grouped together at the end of the report., This conclusion(is
based on the findings that an overwhelming majority of Langley and academic/'--"
industrial engineers and scientists read illustrative material with rather than

~=before or after the text and prefer illustrative material to be integrated with the
text rather than grouped together at the end of the report. In addition, McCullough
and Pinelli (1982) found that an overwhelming majority of technical reports had
figurei and tables integrated with the text. Also, the majority of literature
sources consulted during that study recommended the integration of visuals.

. The gesu%;srof.mgre*dqqgg;gd questioning of respondents who favored the integra-
"tion of visuals confirméd the feed fof the incogperétipnuoﬁ,tah;gs:abgwgigpres in the

. - ot s o, [P
text material. A plurality of+®LaRC rpsﬁandengs,and a majority of external resporidents
indicated a preferepce for integration regardless of the “dmount of illustrative
material in a report. It does appear, however, that at a point when there were four

. or more pages of illustrative material per page of text, a majority of LaRC and a .

volume of the visufl material. Thus, the mandate to integrate illustrative material
was somewhat Tempered by a consideration#¢f amount; hpwever, results of the McCullough
and Pinelli (1982) project showed that only in rare instances would that amount of
illustrative material appear in any technical report< ’ ’

plurality of‘iiizz;gl respondents indicated that reading would be interrupted by the

4 .

Survey Topic 9: Format of Reference Citatigns

P N
A clear majority of both internaL—aﬂﬁ/:x;ernal respondents expressed a prefer
ence for references to be cited in the text by number (with a numbered list in the
‘back of the report) rather than by author/yedr. Based on this finding, it can be con-
cluded that from the respondents' perspective, citation by number is the preferred
format for references in NASA tecKnical reports. .

-
3

Survey Topic 10: Specification.of Units for Dimensional Values

”

It can be concluded that there is no general agreement either among internal
or external respondents as to whether dimensional values in technjcal reports should
be given in International System (S.I.) un%@i and/or U.S. Customary units. Since
responses were about equally divided among ¥he four options, NASA's present practice
of using S.I. units as the primary system with U.S. Customary units permitted in
parentheses or as a secondary system appears satisfactory. ( m&\ ;
e N
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survey Topic 11: Column Layout and Right Margin Treatment

A majority of internal and external survey respondents preferred NASA's
present format--one column, ragged right margin--over two columns and/or justified .
right margins. No changes aygxindicated in NASA reports in regard 'to this survey
topic.’ It is concluded that NASA's current format is quite satisfactory.

Survey Topic 12: Person and Voicd

From the findings of the survey and the McCullough and Pigelli study (1982),
it can be concluded that third person rather than first person is th€ clear majority~
choice, for technical report writing. In regard to voice, any conclusions are less
well,@eflned The passive yoice was preferred by more LaRC respondents, but the
active voice was preferred by more of their academic/industrial counterparts. In
reports analyzed by McCullough and Pinelli, more, documents were written in pagsive
voice than in active voice, but the statistics were closer than those on person.
Further, the McCullough and Pinelli literature review revealed a strong consensus
of thinking in current sources that use of the active voice should be encouraged in
§ technical reports whenever possible as the active voice was deemed more natural,
J) concise, and direct. The Agency's current guidelines do not discuss person or voice.
.
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APPENDIX A , N
SURVEY QUESTIONNAIRE ' .
8 > . Lo
P EE NASA Technical Report Format
S ‘ ,
E . These questions are designed to determine how NASA technical reports are read and the preferred format of our readers.
= P
w T The format for a typical NASA technical report appears below. Please number IN ORDER the components you .
generally read/freview. (For example, if you read the “ABSTRACT" first, number 1t with a “1 ."") Do not number
those components you skip. i
' a Title Page ,
b Foreword
1-30 (number 1,2, 3,etc) | c Preface
(1gnore items:you do not read) d Table of Contents ' ' -
g ¢ Summary
f Introduction
g. ——— Symbol List and Glossary
h. Description of Research Procedure
‘f i Results antd Discussions
j Conclusion
) k. — Appendixes
. 't ‘ I. L References ‘
m Tables '
. n Figures ,
0 Abstract ’
. R .
2 Referring to the list above, which NASA report components do you review or Leﬂi_ to determine if you will actually
READ THE REPORT? (please list letter from list above in the order you review-them)
3140 ' : ,
review review . réview review " review
. first -second third fourth fifth .
. .
s ton e lp ‘your opxmon which of the above listed (it q. 1) report components could be deleted? '
! 41-50 e - B AE R X e o ey e 4 s Bmears e e e B o
! 4. Should ALL technical reports have a Table of Contents (rega}dless of length of report)?
St —— Yes, all should. — No, only long reports need it. b
5. Given that NASA reports contain brief abstracts (about 200 words) in the back, do you also need the more detailed
summary section (which appears in the front)" . M
52_ " . —_Yes,include a summary, t00. ' ™ —— No, don’t bother with it.
6. Where 1n a NASA ‘techmcal report should a Definition of Symbols and Glosséry of Terms appear? (check only one) '
, = Near front of report o
—— Near back of report ’
53— —— Near front of report AND where symbol or term appears . *
\ — Near back of report AND where symibol or term appears
. —— NO Symbol List or Glossary of Terms needed, just define symbol or term where it appears in report
7. When Appendixes appear in a technical report, when do you usually read them? (check only one)
— Beéfore the text  ~ ) 4
4 — With the text . .
— After the text . ’ o
E ;
N , .C\ . ‘

o A‘\ — ' 63 76 . .
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8. Where in a NASAtechnucal report should the illustrative material (tables, graphs, photographs, etc,) appear? g
55 —Integrated with text o ) }
——— —— Separate from text: at end of repoft * X ° ‘
9. If illustrative matenial should be integrated, 1s there a point at which the illustrative material interrdpts your reading’
(check only one)
—Yes, when there are two pages of illustrative material for every page of text
56 —— Yes, when there are three pages of illustrative material for every page of text
e —— Yes, when there are four or more pages of illustrative material for every page of text /
. ——No, L always prefer to have illustrative material integrated in text
10. When do you usually read illustrative material? (check only one) y
57 —— Before the text . ,
—— —— With the text ' .
! —After the text’
11. Which of the following two forms of reference citation do you prefer for techmcal reports® (check one)
— Cited in text by author/year (e.g., Jones 1978) with an alphabetical list in back of report
8 __ ____Cited 1n text by number (e.g., reference 16) with a numbered list in back of report
' /]
12. How do you prefer to have dimensional values specified in reports? (check only one)
. The International System (S.L.) units (¢.g., meter, kilogram)
——US. Customary units (e.g., foot, pound)
59___ —S.I. units with US. Customary units in parentheses
—__US. Customary units with S.1. units in parenthéses e
13. Which of thefollowing forms of layout do you prefer for technical reports? (check only one) ‘ ’ .
! ) - One column; ragged right margin , -
. —One column; justified right margin & .
&; 6_0‘ / —— Two columns; ragged right margin f ‘ 3
ww e = - TWo columns; justified right margltt ™ - ”\ P N Y
14. Which of the following wntmg styles do you prefer for technical reports? (check only ore)
' ., ——Passive voice, third person (¢.g., Some success has been achieved using empirical methods J)
' ____ Active voice, thifd person (e g., Using empirical methods investigators have achieved some success.)
61__  — Active voice, first person (e.g., Using empirical methods, we have achieved some success D) . L .
- . "
, . USE OF SCIENTIFIC AND TECHNICAL INFORMATION . ¥+
These questions are designed to determine yous use of pubhshed scientific and technical information. o
! 15. Do you use non-NASA authored literature in your research? ‘
62" a. technical reportpliterature —yes —no ——not sure
63 b. journal articles —yes  ___no ——not sure _ /
s 64 ¢. conference/meeting papers —yes ——no ——— not sure '
. A .
16. Do you use NASA.authored literature in your research? , .
\65/ a. technical report literature ———yeS | —N0  —— notsure
66 b. jolrnal articles ,__yes . —_no —_*__not sure . |
67 . C conference/meeting papers ——yts ' —no ' ——notsure . ‘
. 17. Do you use literature authored by Langley Research Cetfter personnel? .
68 a. technical report literature —YeS ¢ N0  ——notsure )
69 b. joumnal articles ! —yes —no — not sure ’
> 70 c. conference/meeting papers yes ° Z_Nn0,  _——.NOtsure k
. o o .
’I \)‘ . . 64 ’ 7 7 'T, N e
. . ) ) I L
. . ) ‘ ) #




APPENDIX A

- ] , . -
YOUR IMAGE OF NASA AND LANGLEY-AUTi‘{OREDQ PUBLISHED INFORMATION )
Please rate the following items, using the scale below: '

> -
Scientifi¢ research is Important O O O O Unimportant | ¢,
Check 1 for “very important” Check.4 for “somewhat unimportant® E

13 H ” * 4, T ” .v
Check 2 for “somewhat important Check 5 for “very unimportant 5
Check 3 for “neither important nor unimportant”

18 When compared to other journal articles in my field the PRESTIGE of NASA-authored journal articles 1s

7 Hghee O O O O O Lower - — not familiar with those from NASA - h
When compared to other journal articles in my field, the PRESTIGE of Langl'ey-authored journal articles 1s
72 . Higher O O O (] O Lower — not familiar with those from Lanéley
19 When compared to other technical report literature in my discipline, the PRESTIGE of NASA-authored technical
reports is =
73 Higher O O a a O Lower —— not familiar wath those from NASA )
When compared to other techmcal report literature in my discipline, the PRESTIGE of Langley-authored technical
Teports is , ‘
74 Higher O 0O o -0 0 Lower —— not familiar with those from Langley
13 BN )] 3) @ 6 ®)
517 ___ N
78-80 - , ’ -
20 When compared to other technical report literature in my disciphne, the ADEQUACY OF DATA in NASA-authored
technical reports is ,
1 Higher O a a a O Lower not familiar with those from NASA
When compared to other technical report literature in my discipline, the ADEQUACY OF DATA 1n Langley-authored
2 technical reports is
- Higher O ] 0o- O O Lower " —_not familiar with those'from Langley :
21 When compared to other technical report hterature, the QUALITY OF VISUAL PRESENTATIONS in NASA-
authored technical reports (e.g., graphics, photography, type style) is .
3 Higher O a a a O Lower —not familiar with those from NASA ~
When compared to other technical report literature, the QUALITY OF VISUAL PRESENTATIONS i Langley
authored technical reports (e.g., graphics, photography, type style) is .
4 Higher a a a wer  ____not familiar with those from Langley
(l) @ 3 @) (5) ©) . . ‘o
' NASA SCIENTIFIC AND TECHNICAL lNFORMﬁ}ON ' , ’ N
22 In terms of “ADVANCING THE STATE OF THE ART,” NASA-authored scientific and technical information is
bos_ Hghee O O O O D Lower  — ot familiar with those from NASA )
In terms of “ADVANCING THE STATE OF THE ART,” Langley-au‘;hored scientific and technical information is !
6____ . Higher O t%" a O ) O Lower — not familiar with those from Langley
23. For my research, NASA scientific and technical information is
7 Important O ~ 0O O a O Unimportant ’
. 24. In terms of my professional aavancement/development, publishing is ’
8__ Important 0O - oo a o . O Unimportant
‘ 25. In my organization, publicationis . _ s . . . ‘. . .
9__ Encouraged O - O 0 O 0 Discouraged "
| ( ngxg nued On Next.Page |
p . 65 .
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’ y APPENDIX A .
26. Formy research, I use:(check appropriate boxes) .
y . ~ -
. Always  Usually  Sometimes  Unfamiliar with
10__ a. STAR (Scientific and Technical Aerospace Reports), >
the NASA announcement journal for report literature o O 0 O ,
o b IAA (International Aerospace Abstract), the NASA ’ ‘
* announcement journal for periodicals, meeting papers, x
and conference proceedings O a O a
) rz__ c. SCAN (Selected Current Aerospace Notices) a NASA )
, current awareness publication (] O (] a
B3 d. NASA literature searchss obtained through NASA
Scientific and Technical Information Facility, NASA
libraries, Defense Technical Information Center, or
Dept. of Energy (] (] B ) O
BACKGROUND
The purpose of these questions is to determine whether peuple with different backgrounds all have different opinions The
answers will NOT be used to rczsmrfy anyone. . M
14 27. Total years of professional work experience ——less than | year .. 1-5 years — 6-10 years
' i ——_11-15 years ——16-20years = __—2l+years
. * 28. MAJOR field of nterest (check only ONE, please) ,
———aeronautics ——_geosciences
~ 15-16 — chemistry and materials —.life sciences
— astronautics .. space sciences ,
. math and computer science — structural analysis . -
—_physics ___electronics/electrical
TO BE ANSWERED BY NON-LANGLEY PERSONNEL ONLY
29. Type of orgamization you work at: R
’ ; o —— industrial organization
L — —not-for-profit organization <
+ —— educational institution ’
——_NASA
—_other government agency
other (please specrfy) ;
. 30. Present professional duties (check the ONE that most applies): R
18 ——basic research , — private consultant .
— ——applied research _ ; + ——technical admrmstratron ) o ‘
@‘« ! —_teaching/academic (may include research) " other (please specrfy) ‘
" .
TO BE ANSWERED BY LANGLEY PERSONNEL ONLY
31. Your position within the organization (check one): .
19 ——individual contributor ’
———— —unit, group, or section head - z ; '
—branch/assistant branch head - k
——division/assistant division, chief ey .
32. How many years have you been with Langley? !
- ——less than 1 year —1-5 years —6-10 years ,
o - 11-15 years 16-20 years —21t years = -
21-22 33., Research organization assrgned to (c £ ACD FED,MATD.) ___ :
o N s o *Wﬁ - .,;Z' . e (Please specify) ‘- y
23-25 ‘ .
26-28 , . . \
! ’ 66
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’ APPENDIX A

PROGRAM IMPROVEMENT (Please fill this out last.)
!

1. Are there comments you would like to add about tgpics covered in this questionnaire?

\

) . :
2. Are there comments you would like to add about anything not previously mentioned?

“a.
N

3. What can be done to make NASA-generated research more accessible to you?

A\

<.

ERIC .

Aruitoxt provided by Eic
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g ) APPENDIX B~ ]

National Aeronautics and , REQUEST FOR PARTICIPATION: :
Space Admunistration . , ,
WON CENTER DIRECTOR'S TRANSMITTAL LETTER

~ . Langley ResearthCenter - ,
Hamptap, Virginia ‘ -
23665~ \

/ L4
) -\7

Reply 1o Ann of . R .

-

Approximately 18 months ago, a review and evaluation of the éénter's scientific
and technical information (STI) program was undértaken. The purpose of the study
was to determine the areas or portions of the Center's STI program which could be
improved. Many of the study's recommendations have, already been implemented.

The final phase of the study involves a review of the NASA technical report

\

format as an effective medium for transmitting information. The review will focus

on the organization of qhe report, the component parts, and their relationship
within the total report context. The goal of the study is to determine if the
hASA report format can be 1mproved P

l ! t

Mail-in questionnaires w111 be used to obtain the desired data. A\?epresentative

sample of participants will be selected from three professional/technical societies
(e.g., AIAA, IEEE, and AGU) and from the Langley Research Center. The confldential

— responses will be tabulated and anaiyzed by an independent research firm to

provide valuable insights into the NASA technical report and NASA/Langley STI.

Your name has been selected at random to participate in the study. Please
complete and return the enclosed survey questionnaire‘by January 19, 1982, to

Continental Research, Box 6112 Norfolk, Virginia 23508, using the prepared

enclosed envelope.

I endorse thls effort and requést your participation and cooperatiqn. The

intended outcome of this study is to improve the overall organization and

format of .the NASA technical report and to improve its effectiveness as a medium

for information dissemination.

Sinc ely,v

»
Don3ld P. Hearth .
Director ” '

" Enclosure

13
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" APPENDIX C -’

REMINDER/APPRECIATION LETTER: »
INTERNAL SURVEY

ERIC-

. N 4500 Colley Avenue
Norfolk Vo 23508 *
. i 804! 489 4887,
February 3, 1982 Co A
\jﬁ“ ’
' Someone from my office tried to call you last week to be ! .
certain that the NASA technical report survey had arrived.
' Since you were unavailable, I just wanted to be sure you r ' {

know how much your effort was appreciacgﬂ. The survey
was .mailed from NASA on' January 4, 1982. If you have not
C received it, please call me at 1-489-4887.

¢ - '

Thanks so much! - ' P
Sincerely, N
— 4
v
i
- ‘-..,..,.,..,R,a},‘cj- A. Glassman , ' ) S . ¥
ioou —mm : AN ¥ G d jocaaagn B " e 7 T - >
- Yot B \ . A
NG/ ray ’ . : e :
;
»
.
Y
R
5
v - . I :
—
- !
. X -
. — .
. gy
4
— .
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e APPENDIX D . -
- B . es P ) 5 [ - A .
. : “/COVER LETTER: .
_ ,\Commemq] Reseomh EXTERNAL SURVEY
2 h Tt oo Tl . R St o T T T T
. 4500 Coliey Avenue
A Noroie Vo 23508
. 804" 489 4887
» v
1 . f '
AJ
January 1982
) . Y )
v 4! »
Thank you for your willingness to .participate in the pre-test phase
of this study being done for the National Aeronautics and Space
Administration. This is one phase of a project to review and evaluate -
NASA's scientific and techpical information program. ®A sample of a i
) typical NASA technical report has been enclpsed for'ijr reference.
[ Your opinions are vital. Please complete the enclosed anonyEOUS surwvey
today and return it to me at Continental Research, . 0. Béx.6112,
- Norfolk, Virginia 23508, using tE?/breapaid envelope pravided.
o = o . . ,
- Your cooperation is appreciated. o )
1 . - . Ty
Sincerely, . - :
-
4 »
Nanci A. Glassman i d
President _ ’ . ¥ - *
' NG/js : ) - y : - '
. ) énclosures: 1 pre-test survey )
, _ 1 pre-paid envelope . i -
- \ 1 postcard /./ )
- —- .—-—- 1 sample“report— —- R - A —— o
¢
A 3 - ( - '
' - \\ N . i
:) : - \J 'g—
/7 - ‘ '
{ o -~
. < i
. } . 83 .- . L. 7 >
- ’ ¢ ? - i .
, .
o -
0 + - . .
&) . 70 ) :
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REMINDER/APPRECIARION LETTER: - . .
Connnenrol Reseorcbv__  EXTERNAL SURVEY L B
‘.':. ’ T "“ T ‘ ' - 4500 Colley Avenue
C - ! Norfolk Vo 23508 .

: K v ' 804 489 4887

- . ¢ it o h
-February 3, 1982 ) N It

’ 4 Just a note to thank you for your willingness to pariicipace in our

pre-test survey for the NationalvAeronautjsz’and.Space Administration.
Someone from my'office tried to call you last week to be certain that
the survey had arrived and to thank you for your help. Since you were
unavailable, I just wanted to be ‘'sure you know how much your effort
‘was appreciated .

Thanks so much!

; Sincerely,
vy - , ° , v ‘ 4 !
Nanci A. Glassman : : o
s , . President . ‘\\\ § .
v . ‘
S NG/js
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APPENDIX F
QUESTIONNATRE WITH AGGREGRATE TALLIES: .
‘o ’ INTERNAL SURVEY 4
iy NASA Technical Report Format ' )
22 These questions are designed tu determine how NASA technical repurts are read and the preferred format uf our readers
inind 1. The format for a typnal NASA technical report appears below. Please number IN ORDER the wumponents you
' generally read/review. (For example, if you read the “ABSTRACT" first, number 1t with 2 *“1.”) Do not number
\ those components you skip.
3. —mm Tutle Page See "Table D(p.21) "for
- . b.___ Foreword _ aggregrate tallies for
‘ 1-30 (number 1,2, 3, etc.) c. Preface question 1-
(1ignote items you de not read) d. Table of Contents
7/ s ¢ Summary ' ] .
- * - - - - - —~ f-_-—__ Introduction-
g Symbol List and Glossary .
h. Description of Research Procedure :
- 1 Results and Discussions
N\ } __ Conclusion
i k. —— Appendixes
L References . ’
m Tables '
. n. Figures
‘ o. Abstract ,
' 2. Referring to the list abuve, which NASA report »6mpbnénts do you review or read to determine if you will actually
READ THE REPORT? (please hst letter from list above 1n the order you review them)
3140 ) ‘
review review review review review See Tabli J(p. 2.7) ‘;F
first second third fourth fifth agg”egr’a e tallles for
, o question 2- _
3 In your optnion, which of the above histed (in q. 1) report components could be deleted?
' 41-50 ‘ 4 s See Table 0 (p.31) for
' . . / aggregrate tallies for

estion 3.
4. Should ALL techmcal.repofts have a Table of Contents (regardless o‘%‘lleng}‘h ofnrepert)?

51 22. l%és. all should. 7 7-3%No, only long reports need it. n=376 \

i 5. Given that NASA reports contain brief abstracts (about 200 words) in the back, do you also _negd the more detailed
___summary section (which appears in the front)?

52 51.1%Yes. include a summary, too. 48,9%o, don't bother with it. ~ n=374 -

¢ .

6. Mere n a NASA techmcal report should 2 Defimition of Symbols and Glossary of Terms appear” (check only one)
48 .8% Near front of report ) '

12 .3% Near back of report
i 20 .5%. Near front of report AND where symbol or term'appcars
*  8.3% Nelz?r back of report AND where symbol or term appears -
10..1% NO Symb'ol List of Glossary of Terms needed, just define symbol or term where it appears in réport

“

n=375

'

-~
- .

* o When,Appendixes appear inA technical report, when do you usually read them” (check only one)
1Y 1 .8% Before the text .

54___ . 22.0%With the text </ n=373 -
76 4% After the text ' .
# A ﬂ * ~‘ " 8 . W
' N— . . 72 ‘) - .
Q .
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8  Where in a NASA technical tepgrt should the illustrative matenal (tables, graphs, photographs, etc.) appear?

55 80 .35 Integrated with text . , =375 - :
— 19,75 Separate from text; at end of report . n ‘ .
. Ve ’ < ) .
9 If illustrative material should be integrated, is there a point at whichdhe sllustrative material nterrupts your readmg?
- . (check only one) C, )
25.5%Yes, when there are two pages of illustrative material for every page of text n=238
56 - 17.1%Yés, when there are three pages of illustrative matenial for every page of text
. 8.1%Yes, when there are four or more pages of illustrg’ve material for every page of text
49, 3%No, I always prefer to have illustrative material integratéd in text °
‘ _ 10. When do you usually*read illustgative material? (check only one). o o -
- 57 - 14, 7%Before the text™ """~ * "7 C B ) ’
: — 82.6%With the text IR n=377
2. 7%After the text
.~ 11 Which of the following two forms of referénce citation do you prefer for techmical reparts® (check one)
35.8% Cited in text by author/year (e.g.. Jones 1978) wjth an alphabetical hst in back of report
' ) 8__ Bl_u.?.%(‘it‘cd in text by number (e.g., reference 16) with a nimbered list i back of report n=371
\‘ ’ 12. How do you prefer to have dimensional values specified in reports? (check only one) ;
22, 5% The International System (S.1.) umts (¢.g., meter, kilogram) .
23.7% US. Cusfomary umts (e.g., foot, pound) ' T " n=37y . :
9 _ 25.7% S.1. units with U.S. Customary units in parenthesgs
22.2% US. Customary units with S.I. umts in parentheses
. 13. Which of the following forms of layout do you prefer ‘fog' technical reports? (check only one) ¢ '
53.4350ne column; ragged right margin SO z
* 24, 9% One colugn; justified right margin « t n=365
60__ - - 4828% Two columns; ragged right margin ) /

12.:3.%. Two columns: justified right margin ‘*

14. Which of the following writing styles do you prefer for technical reports? (check only one)
' 53.0% Passive voice, third person (e.g., Some success has befn achieved using empirical methods.)
~ 20, 4% Active voice, third person (e.g., Using empirical-met .oés, investigators have achieved some success.)
61 - 26.6% Active voice, first person (e.g., Using empirical met%we have achieved some success.) '

n=368 A Y
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- APPENI?IX"C‘" T . 1 s . s 5
° ) QUE?TIONNAIRE WITH AGGREGRATE TALLIES: ,
22 NASA Technical Report Format EXTERNAL SURVEY
22 These questions are designed to determine how NASA techmcal reports are read and the preferred format of our readers
. == 1 The format for a typical NASA technical report appears below. Please number IN ORDER- the clomponentsxpu
generally read;review. (For example. if you read the “ABSTRACT" first, number it with-a **1.”) Do not number
those components you skip.
a. Title Page See TaMe E( p.22) for ,
‘ ' . b. . Foreword aggregrate tallies for
1.30 (number 1,2, 3, etc.) c "Preface : question 1.
(1ignore 1tems you do not read) de Table of Contents ‘
¢ Summary ’
! : f., Introduction
g. ——— Symbol List and Glossary
5 h Descnption of Research Procedure
1 Results and Discussions .
- } . Conclusion
k _ Appendixes .
I References
m. Tables Lo
n. Figures
' 0. Abstract’ ’
2 Referring to the hist above, which NASA report components do you /revlew or read to determine 1f you will actually
READ THE REPORT? (please list left;a\frbm list above 1n the order you review them)
3140 See Table K( p. ) for
review | review reyiew review review aggregrate tallies for
first second third fourth fifth question 2.
3 In your opinion, which of the above listed (in q. | report components couldfbe deleted? .
41.50 ’ pr’ & e P s!é) Table 0 (p.31) for
‘ aggregrate tallies for
] o question 3.
‘ 4. Should ALL technical reports have a Table of Contents (regardless of length of report)?
31 43.5%Yes. all should.  56.5%No. only long reports need 1t ,n=503 —
! o
5. Given that NASA reports contain brief abstracts (abouf 200 wordé) i the back, do you alsg need the more detailed
¢ summary section (which appears’in the front)? ¢ C Y .
5:" 68.8%Yes. include 8 summary, too. 31.3%o, don’t bother with it. n=496 -
' .
I} ,
6. Where 12 NASA technical report should 2 Definition of Symbols and Glossary of Terms appear? (check only one¢)
47 1%Near front of report -
. % 15. 0%Near back of report -
3 16:2%Near front of report AND where symbol or term appears n=501 .
. 9. 2%Near back of report AND where symbol or term appears ] -
12, 6%NO Symbol List or Glossary of Terms needed, just define symbol or term where it appears in report
7. When Appendixes appear 1n a technical report, when do you usually read them? (check only one)
2. h%Before the text o
54 20 59¥ith the text , .
7. a%After the text n=498 ¥
J‘. i’
. 4 ,
K \ 8 7
. . 74 >
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8  Where 1n a NASA technial reporl should the dlustratve malcnal (tables, graphs, photographs. etc.) appear”
0. Zelntegrated with text
19, §%eparate from text. at end of report n=560

J !
9 If dlustrative maxcnal should be integrated, is there a point at which the nlluslratkmaleml mnterrupts your readmg2
(check only onc)
1%.3%es. when there are two pages of 1llustrative matenal for every page of text
23.19es. when there are three pages of illustrative'matenal for every page of text n=399
7. 2%¥ es, when there are four or more pages of illustrative matenal for every page of text
' 5 —~3No, L always prefer to have illustrative material mtciralcd In text
; .o

56

10 When do you usually read ilustrative matenal” (check ohly one)
13.2Before the text |
oy SR With the text ns
:..n.Aflcr the text

wuy

a0

11, Which of the following two forms of reference citation do you prefer for technical repurts” (check one) n=494
3€.0%Cited 1n text by author/year (e.g., Jones 1978) with an alphabetical hst in back of report
€4 0%1ted 1n text by number (e.g., reference 16) with a3, numbered hist 1n back of report

12. How do you prefer to have dimensional values specified in reports? (check only one)
2%. 3% he International System (S.L.) umts (e.g., meter, kilogram)

i 12.9%.S. Customary unys (e.g., foot, pound) '

- 59 24, 1% 1. units with U.S. Customary units in parentheses n=4a5

«32.23).8. Customary units with S.1. units in parentheses ®

13 Which of thc following forms of layout do you prefer for technicat reports” (check only one)
~ 55.3%ne column; ragged right margin
24 <4One column, justified right margin n=4gy
+60 - £¥wo columns. ragged nght margin ‘ .
1o, 79d‘wo columns: justified right margin ; )

-

14. Which of the following wnting styles do you prcfcr for techmical reports? (check only one) n=487
15, ” Passnvc voice, third person (¢®., Some success has been achieved using empirical methods.)
) 142 2%Active voice, third person (¢.g.. Using empirical methods, investigators have achxcvc;%somc success.)
61 35. 2%Active voice, first person (e.g.. Using empincal methods, we have achieved some succdss.)
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1 Report No 2 Government Accession No 3 Recipient’s Catalog No
NASA TM-84502 - ) :
N1 o4 Tatte and Subtitle . , 5 Report Date
. SURVEY. OF READER PREFERENCES! CONCERNING AUGUST 1982 N
THE FORMAT OF NASA TECHNICAL REPORTS 6 Pertorming Orgamzation Cade
7 Author(s) 8. Performing Orgamization Report No .
. Thomas E. Pinelli,* Myron Glassman,} and Virginia M. Cordle
s 10. Work Unit No
. 9 Pertormung Organluh, Name and Address -
NASA Langley Research Center . 11 Contract o‘r Grant No
Hampton, Virginia 23665 .
a I 13 Type of Report and Period Covered .
12 Sponsoring Agency Name and Address ,
{ Technical Memorandum
National Aeronautics and Space Administration ‘ 14 Sponsonng Agency Code
~ Washington, D.C. 20546 ) :
15 Suppiementary Notes )
; *Assistant Chief, Research Information and Applications Division, M/S 180A
NASA Langley Research Center, Hampton, VA 23665, (804) 827-2691, FTS 928-2691
+01d Dominion University, Norfolk, VA College of William & Mary, Williamsburg, VA
16 Abstract R
: A survey of engineers and scientists at NASA’s Langley Research Center (LaRC) and in the academic/
industrial communities was conducted to determine the opinions of readers concerning the format (organiza-
4 tion) of NASA tezg,qijLengts and usage of technical report components. A survey questionnaire was sent to ~
e 513 LaRC enginéers and scientists and 600 engineers and scientists from three (3) professional/technical ’

societies. The response rates were 74 and 85 percent, respectively.

' The questionnaire contairied 14 questions covering 12 survey topics which included‘the order in which
© users read report components, the components reviewed or read to determine whether to read a report, report
components which could be deleted, the desirability of a table of contents, the desirability of both a summary
and abstract, the location of the symbols list and glossary, the integration of illustrative material, the preferred
format for reference citations, column layout and right margin treatment, and person/voice.

The validity of five assumptions was tested. Conclusions were drawn from the 14 questions which were

' grouped into 12 survey topics. The results of the reader preference survey indicated that the conclusion was
the componegﬁ‘ most often read by survey respondents. The summary, conclusion, abstract, title page, and
introduction were the components used most frequently to détermine if a report would actually be read.
Respondents indicated that a summary as well as an abstract should be included, that the definition of sym-

bols and glossary of terms should be located in the front of | th%—répcrrr,anhhmllustrativemateriaHhculd be [

integrated with the text rather than grouped at the end of the report. Citation by number was the preferred (

format for references. A one-column, ragged right margin was preferred. Third person, passive voice was the
' *

style of writing preferred’by the respondents. - ) ‘
17 Key Words {Suggested by Authoris}) 18 Distribution Statement '
Component Usage , Unclassified — Unlimited ‘
Technical Report Format  « 'Y
X Survey Research ) D x ’
Reader Preferences Subject Category ~ 82 .
. Reading Habits . . .
19." Security Classif (of thisveport 20. Security Classif (of this page) 21 No of Pages 22. Prce’
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L
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