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INTRODUCTION'

The National Aeronautics and Space Administration (NASA) and many research and
development organizations use the technical report as a primary medium for the corn-

, munication and dissemination of research results. NASA-publi.shed 3,399 technical
4-eports in i1989, fOr example. Six huhdred,twelve of these reports were published by.
the Langley Research Center (LaRC).

\A survey of engineers 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), perceived image of NASA- an& Langley-authored STI,-

. and Ilemographic.dita 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 OB 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 accomplish 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 andestablishes their sequence: The standards address, in
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
technical report as a product for informationidissemination. However, there were
no generally accepted-standards against mhich NASA publications standards for
technical reports could, be compared. 4'4

.As part of the review and evaluation-of the Langley Research Center's scientific
and technical information (STU program, the technical report Uas examined to deter-
mine the ouanization of the report (sequentialicomponents), the language used to
convey the information (language GoMponents), a'ildthe methods used to,present the
information (presentation components). The exairlin'ation included a survey of the.
literature pertinent to the,subject ahd an ana1iys4 of current usage and practices
of publishers of technical reports. The results of the examination were presented
in NASA Technical. Memorandum 83269.

No generally accepted structure for the organization (sequential coffiponents)
.of.the report was found in the survey and analysis.of the fechnical report
(McCuklough, Pinelli, et al., 1982). The §urv.ey reports, style manuals and.publi-
cations guides; and textbooks were not unifiled in the number or names'of components
and the 'placement of components recommended for inclusion in technical reports. The
results did not provide sufficqent data dgainst which the NASA format for technical

preference" survey be cbpducted among producers and uSers of NASA technical reports.
The results would be iised4ith the data produced from the survey and anakysis to
form a standard (bench mark) against whic,h the NASA format for technical reports
could be compared.



Purpose of-the Study

The study utilized survey research. The purpose of the study was.threefold.

(1) to determine through a survey.. ot the internal population (Langley engineers and

scientists) and the external population (engineers and scientists in the academic

,and industrial communities) which reportcpmpoitents,,are!.read and in what sequence;

(2) to'determine-the ,uge of non-:NASA, NASAjauthored, and Langley7authored (publdshed)

STI; and (3) to gather data as to the technical quality, the adequacy of data, ihe

organization (format),,and the quality of'vi_sual presentation to determine the per-

f ceived image of NASA= and Langley-authored (published) STI.
ow

Objeciives of the Study

Twelve objectives were established for the study. Thes'e objectives were to:
. .

.

1% Determine how the technical report is read; specifically, which components

are read and in yhat sequence;
.

,

, /

2. Ascertain the effect of deleting or including certain repart Qomponents;

3. Gather data as to the preferred arrangement of report components;

4. Ascertain the need for a summary and abstract--their length, location,

and cohtent;
.

5, Determine whether the Integration of illustrative material within the text

is preferred and, if so, whether the, illustrative material is read before,,

with, or after the text;

-6. Determine,Wfien illustrative material is not integrafed whether it is read

before, with, or 'after the texti . .

7. Ascertain which form of reference citatioa is preferred;

8. Gather data as to the usefulness of the'appendixes; what they should

include; and whether they are read before,_with, or aftee the text;

;

sumogod 9. Ascertain the helpfulnesg af 'glossarie-s and symbol lists and where they

shoUld appear in the report;

10. Gather data as to the technical quality, the,adequacy of data, the organi:-

zation (format), and the quality of visual presentation to dete'rmine the

perceive& image cif Langley-authored tychnical reports;

11. 'Determine the use of non-NASA, NASA-authored, and Langley-authored

(published) STP; .and

12. Ascertain specific demograpfiie informatian about the surve respondents

,including field af research, present professional duties, and type of

organization.
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,

Importance of the Study

'. . ,

A survey of the literature disclosed that little empirfnl.research has.been
devoted to determining howlechnici,1 reports are read ,by engineers and scientists
and, consequently,,the inclasion-and'sOuence of technical report components.. The
NASA technical report format, including the components and their s,equenc, had not
been empirically tested. ATherefore an cnvestigation.of report components and
their sequence, whiCh includes input from engineers and scientists who produce and
use NASA technica/ reports, was deemed essential.

".14,4.

't le

Assumptions
,

Underlying the conduct of the,study are certain assumptions which weAe tested
during the course of the study. These assumptions are givqn befow:

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

2. One or,more of the aforementfoned components may-be the only one(s) read;
therefore, each of these tómponents should be independept of the remaining
components.

3. The abstract, along with the,Conlusions, is sufficient to summarize the
report thereby'negating the need for a summary.

4. The reading of the entire report may well depend upon the ability of the
..introduction,and conclusions to hold the reader's interest.

5. The'technical repott is read by audiences having diverse technical back-
grounds and should be understandable to those who are, nbt evert in its
subject.

1
Limitations of the $tudy .

The study was specifically concerned withthe preferenceskof readers relative
to the format of NASA technical reports. 'Fleferences were limited to engineers and
scientists assigned to the Aeronautics, lectronics,. Structures:and Space director-
ates at the NASA Langley Research Center andsnon-NASA engineers and scientidts'
chosen at random from three professiona technical societies who agree4 to partici-
pate in the study. In termis of data reduction, no attempts,were made, o distinguish
between the responses of the researchers (approximately 70'percent of the respondpnts)
and the tec nical managers (approximately 30 percent of the respondents).

The st y was limited to (Wsearches of 10 manual and'maChihe-readabie data
bases; (2) ty1emanua1s, publications guides, and,Iextbooks; (3) books, periodi-
cals, reports; conference prc4eAdings; and (4) research specifically'xonceleed with
the technical report and such t'actors as reading'habits, use-patterns, order of use,
and components usage. The study spanned the period from.September 1981 to Ap19S2.

1.

3 A
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. DEFINIfrON bRJERMS

Abstract. The abstract was defined aS a technical report component consisting
of a concise (approximately 300 worils) but informative statement of a paper's

purpose, research methods, and conclusions. The abstract is designed te stand '

ikeependent 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
immediately following the body or text. Supplemental materials Stich 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,investlgative, analytical, or
theoretical material; the description of the,resparch; the results and discussion;*
and the conclusions appear in thiS section.

Conclusion. The conclusion wa's 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.

Externalpopulation. The external population in,this study was defined as
those non-NASA engineers and scientists holding membership in,one of three profes-

1---

sional/technical organizations.
""'"--'

Front matter. Front matter of a technica4 report was deTined as the section ,

immediately preceding the body or text. rhcluded-in this section are.thc foreword,

preface, and contents. .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) wasdefined as a reco,rd, 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.

NASA technical report fOrmat. The format for NASA fogm.9400reports was inter-

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, appendixes, references, tables, figures, and the standard COSATI

page (containing the abstract).

Summary. The suMmary was defined as a technical r6port component which pro-
vides an overview of the principal ideas of the entire paper including such items
as the introduction, investigative procedure, and findings.

4
13



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 technipal report was Aefined 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 6f Defense

DoE Department of..Energy

LaRC Langley Research Center

Sample Size

NACA National Advisory Committee for Aeronautics

A
NASA National Aeronautics and Space Administration

NMI NASA Management Instruction

Population Proportion

P, Sample PrOportion

R&D, ResearCh and Development

2

SATCOM Committee on Scientific and Technical Communication

SPSS Statistical Package for the Social Sciences

STI Scientific and Technical Information_-/

RELATED RfSEARCH AND 'LITERATURE

The historicl developments of technical report literature have been presented
-by Tairman (I-962), BoyIand 11970), 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, -periodicals, 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, Nationl: Academy of Engineering,
969) and the report of the Weinberg Panel (ExecutiVe Office of the President, 1963)
e conc rned with the strticture, organization, and transfer of scientific and

tec nical information and the role of the technical report within an STI system.

1 4



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 (1908') under the direction of Sidney Passman.

Various dimensions of the technical report have been studied. Many, if not

most, of these studies weie limited in scope and were devoted to the use of the
technical report within the broader context of scientific and technical communica-
tion.

Histdry 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

°suggested 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 Unyted States the aircraft industry'llas been represented continuously by the
National Advisory Committee for Aeronautics (NACA), now known as the National
Aertmautics and Space Administration (NASA), which issued'its first technical report
.oni The Behaviour of Aeroplanes in Gusts in 1915. However, as Augen points out,

some authorities consider that these dates are anticipated by publications which
were reports in all but name, notablk the Professional Papers of the United States
Geological Survey which appeared in 1902 and the Techn9logic Papers of the
National Bureau of Standards which were first published in 1910. The development

of the technical reput 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 Scientific Research and Development.

'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 growth 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 literatUre has increased proportionilly to the
increase in government spending for research anddevelopment (R&D) (Subramanyam, .

1981). For many R&D agencies of the federal government, including the National
Aeronautics and Space Administration, the technical report consiitutes an informa-
tion product, a primary means of communicating the results of research to the user
(Sto4er and Pinelli, 1981).

el

4

--During the past 40 years, the technical report has developed into an important
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 R&D activities
and the associated need to record the progress and document the results of govern-
ment-performed and -sponsored research, the volume of technical,report 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 15



44umerous technical reports are issued annually; the exact numbers are unknown
because production figures are usually obtained from a variety of sources. Produc-

tion figures usually do not include 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 atia 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, f977). The nutter of U.S. produced technical reports as
compared with other STI media is show71,in Figure 1.

4

Figure 1. Numher of U.S. STI literature items by medium (1960-1980)

Technical Report Production by NASA

All significant scientific and technical findings derived from NASA activities,
including 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 .tchnical information program
to acquire, process, announce, publish, and disseminate STI required for or resulting

fromits research activities (M 2220z5A). 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, whicb has functional management responsibility

16
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for the program; and the NASA STI operations at each of the NASA field centers, which
are responsible for managing their centerSTI output. The total research output
for the Agency from 1971-1981 appears in Figure 2.

p.

NASA technical reports constitute a primary means ofxommunicating the results
o'f 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 Aeronautics (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).

STI Media

Accession Year

1971 1972 1973 1974- 1975 1976 1977 1978 1979 1980 1981 Totals

Formal Reports 1131 898 704 736 590 ' 530 506 440 420 420 301t 6676

Contractor Reports
,

3732 3440 3891 3023 2735 2570 262Z 2078 2121 1572 2355 30,144,

Informal Reports 208ti

5125

2189

4502

1811

4775

2525
...-

4687

1926

4587

1613

4527

151

4614

1430

\ 4547

1318

5038

1407

4563

2385

4527

20,204

51,492
Other Published

Uterature

Totals 12,076 11,029 11,181 10,971 9,838 9,240
_

9,258
At
,';18,458 8,895 7,962 9,569 108,516

Figure 2. Total agency STI output for l97l-1,98). by medium

Use and'Assessment of NASA Technical Reports

In 1978, the NASA Ames Research Center contracted with Communimettics, Inc.,
to undertake an evaluation .of NASA sTr from the viewpolat of non-NASA users in qe
aeronautical industry. Monge (1979) based The Assessment of NASA Technical Informa-
tion on data obtained from 450 employees in 40 of the 49 major aeronautical companies.
Three methods of obtaining information were used: a questionnaire containing open-
and closed-ended questions, structured interviews, and a multidimensional scaqing
technique.

Overall, irhe respondents registered a highly 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 rnfor.--
mation. NASA technical publications were the next most frequently listed source dr
technical information by both groups (25 percent and 22 percent). According to
Monge, these-data indicate that, in terns of the technical information available to
industrial _personijg1,_NASA technical _iniCi.mation_la _cciad_ered_.highly,_imp.ort ant ,

second only to journals in the field, many of which are authored and co-authored by
NASA personnel

The Necific content of NASA technical publicationsas cited by executives
(57 percent) and researchers (6.9 percent) as.the major liThefit of receiving NASA
technical reports, although executives more than researchers also cited assistance
with planning and pr_pblem-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 inadequacy of NA&A.technical reports. For both executives and
researchers, the data presented in NASA technical reports-was adequate. Generally,
writing style was not a fajor problem, although the executives preferred a less
forthal, 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 termsof recommendations for change.

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 failureto 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.

The Monge study further concluded,that existing standards and actual practice
for tedhnical, reports resulting from contractual arrangements-should be reviewed to
assure greater consistency of these *ports with those prodUced within NASA. .

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 Mongt that the' 5tyle and quality of grephics used in NASA
technical reports should4be 'reviewed for consistency and.appearance. In particular,
graphs, charts, and illustrative material should be examined for compliance to
standards. Where sfandards for graphics, for example, do not exist, they should be
created. Particular emphasis should be placea on grids and type size.-

. The Monge study further conclude (that the typography used,in'NASA technical
reports should be examined for unifo nifty. 'The type size in some cases was tcp
small, the typt style ,too jight, and the line length inapptopriate. The type of
binaing used for NASA technical reports should also be ezamined,'particularly for
those technical reports which are considered to be informal. ,Ft type of binding which
would permit the reporto 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 aadress and
business phone number.

In 1980, the NASA,Langley Research Center undertook a comprehensive review .and
evalUaiion of its STI program. A series (5f 3'tudies were conducted to determine the
extent to which the program was*meetint the infOrmation needs of Langley research
personnel and nQn-NASA users tacademic and industrial researchers), the areas of the
_program which needed improvement, and the ways in which tbe program' could be modified
to improve its overall efficiency and effectiveness.

Phase 1 (Pinelli, 1980) of the review and evaluation study involved a survey of
Langley engineers and scientists in the four research directorates. The questionnaire
contained SO closed-ended-and 3 open-ended questions. From the internal user popu-
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 information on six topics including the perceived image of NASA
and Langley STI.



Phase IV (Pinelli, 1981) of the review and evaluation study inrolved 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 3$1 com-

pleted questionnaires were received by the curoff date. The survey collected infor-

Mation on seven topics including the perceived image of NASA- and Langley-authored

STI.

The questionnaires administered to both population's covered such dimensions

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

compared to other technical literature within the respondent's disciOiné) and the

adequacy of data and the effectiveness of report organization (format) of Langley-

authored technicaj 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 thb' surveys of the intetnal 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 (spe Table A)

Concerling Langley-authored technical reports, 48 percent of the internal population

indicated that the prestige was high as compared to 41 percent of the external popu-

lation (see Table A):

TABLE A 4

Sumulary: A Comparison of Perceived Prestige for Langley-

Authored (Published) STI

PERCENTAGES

Internal External

.

High Neither Low

No

opinion High
_

.

Neither Low

Unfamiliar
with

When compared to
other journal
articles in my

.

s

discipline, the
prestige of

56 16 8 19 35 42 5 . 18

-Langley-authored
joUrnal articles

,

4 ,

,

When compared- to-

other literature
in my discipline,
the prestige of 48 15 23 24 41 36

.

5 18

Langley-authored
formal Series
publications is

,

.

. .

n = SOO

10 19

= 381



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- Analysis 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 percefved that their
research was viewed with less prestige by engineers and scientists outside the
Langley Research Center. However, an analysis of the external population 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 organisation
(format) 'and the adequacy of data for Langley-authored technical reports. Seventy-
one percent of the internal population indicated that the prganization (format) of
Langley-authored formal series,technical.reports made readability easy as compared
to 47 percent 6f 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).

Oas

TABLE B

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

Internal

PERtENTAGES

External

1'

High Neither Low
No

opinion

,

High Neither Low
Unfamiliar

with

The.organization
(format) of

Langley formal
series publica-
tions makes read-
ability easy

71

.

15

.

5 9 47

<

32 3 18

'

"14hen compared to

technical
- ,

.0

72 12

.

3 13

--

48

c

32 2

.

_

'
.

18

other
report literature,'
the adequacy of
data in Langley- .

authored technical
reports is suf-
ficient

nt, 300

20

= 381



An analysis of the flindings revealed that, overall, the effectilleness of the

report organization (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 orgariization (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), insufficient tabular data, and (4) the exclusion

of negative results.

Audience Analysis as a Function of Report brganization

,
The organization (sequential components) of the technical report was examined>

as part of the survey.and analysis of the techniCal report conducted by McCullough,

Pinelli, et al., (1982). In that study, technical reports 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 numbtr, 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 Style 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., (19823 mtulated that variation in component
inclu'sion and sequence may be attributeeto the content, purpose, and audience being

addressed. The nature of the report--whether It is informatiVe, analytical, or a
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

function-of the reader's information needs and habits'.

Authors of technical writing and editing textbooks pointed 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, objectiiiev, and personal characteristics

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,A0liur_et al.,419.80statecLthat the writer, _in determining the needs of the

reader, must identify who the reader'is and that different readers have different

neets depending upon their jobs. Mills -and Walter (1970 discussed tha importance

of adapting the style' of the report to, first, the state-of the reader's knowledge'of

the subject and, second, thetotal situation in which the reader examines and uses

the rePort.

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

12



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 to conclude
that the reading habits of engineers and scientists are known in terms of how they
read technical reports, specifically which c9mponents are'read and in what sequence.

How the Technical Report Is Read

Numerous studies have been devoted to the percentage of time devoted by eagi-
neers and scientists to reading-the professional literature as a function of their
professional duties. _Several studies on the information gathering habits.of,
engineer'S 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) fo,und
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,fDoE1,
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 Technical reports, %*,

While browsing/distribution copy
From another person (i.e., a colleague)
Cited in another article/report

.

Cited in a printed index
In the output of a cdmputerized literature
search -

52
24

8

16 -

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 engiheer 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
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 scient'ists_to_provide data concerning
their use of journals and technical ieports which, in the normal'course of events,
arrived at their-desk. In terms of "what to do with the material," participants
were asked how they arrived at their decision. Better than half.(57 percelt) of the
,decisiods were based oh 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 immediatelx,and 24 percent vas held for later reading. In

another study, Thompson (1973) conducted a field experiment to determine the .extent.
A.Ao 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

13
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separate, identifiable abstract at the beginning of a report or journal article.

does not iftcrease the ability of the readers to dectde what disposition to make of

the article or report. He did conclude that the title and associated information

result-e4 in'quicker disposition decisions, and that disposition decisions are

apparently based on a variety of.cues. In terms ortime taken and quality of
relevant judgment, these other cues are at least as effective as the abstract.

Secondly, once a decision is made to read the report, how is the report read and

specifically, which components are read and in what sequence. Research regarding hoy

engineers and scientiats 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

difference 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 tigne to read the summary. In a survey of techni-

cal managers in several large engineering enterprises, Turner found that, as shown

below, 87 percent of the technical managers who received technical riports read the

summaries while only 12 percent referred to the main body or text.

Parts of Technical Repbrts
That Managers Read

Part of report

Percentage of
managers reading

part*

Summary 87

Introduction 43

Main body 12

Conclusions 55

Appendices 5

*Sample size, 287

.
Perhaps till most comprehensive study of the information needs and reading

habits of technical managers was conducted by Souther for the Westinghouse Corpora-

tionr. -The Purpose of Souther's study {1962-) wasto-identify-the information needs
of management and to determine how managers use reports and their reading habits.

The study identified five bfb-ad t6t1Yn61-dgita1 areas of primary interest to technical

management. These areas are shown below.

o Technical problems
o New projects and products
o Experiments and tests
o Materials and processes
o Field troubles

.14
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.. In addition to the five technological areas, Souther stated that the manager
must also consider orpnizational problems and market factors. Although such
,problems and factors may not be A primary concern to engineers and scientists, th'ey
should include the information in reports going to their managements 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.

I.

.

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

*Items Most Cften Looked FOF Weighted scale

Conclusions and recommendations 79

Statement of the problem 76

Approach used 62

General concepts 58

Special problems 50

Results 45

- (and at the bottom of the list)
Detailed data 16

*Source: Souther and White, 1977, lp. 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.

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. researyand development.

The evaluation of NASA technical reports hals bRen 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-
ability easy, and that-the adequacy of data was sufficient.

In terms of deciding to read/obtain a technical report, thtitle followPd by
the abstract, the table of contents, and the introduction were the components most
frequently ilnd 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 habiets/information
needs of the technical manager than the researcher.
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24



RESEARCH METHODOLOGY AND PROCEDURE

The study used survey research methods to obtain feedback 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 objectivit5r and
confidentiality, to maintain the integrity of the study,.ana tcLobtain resetirch
skills not otherwise readily available to the project.

,

Research Methodblogy

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 clIssical 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 usingibirth control pills (Jaccard And
Davidson, 1972), voting for a politic 1 candidate (Fishbein and Coombs, 1974), and
buying consumer products (Sheth and T larzyk, 1972). This methoddlogy was also used
in Phase I (Pinelli, et al., 1980) anI Phase IV (Pinelli, et al., 1981) of the
Langley STI revdew and evaluation stu y. While others have employed similar
approaches, (Tolman, 1932; Edwards, 19 ; and Rosenberg, 1956), Fishbein's approach
is currently the most widely used.

.1
Random probability sampling was used to survey the external population. To

determine how NASA technital repogts were read and to help decrease the likelihood
of reconstructed logic, respondents were given a NASA technical paper (TP) relateci
to(their discipline or area of research interest.

4-

Research Procedure--Questionnaire Design

The survey questionnaire, which was jointly prepared by Continental Research
and the project director,contairied 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 attitude scaling technique developed by Fishbein and Ajzen (1975).

The survey questionnaire was designed to obtain the preferences of readers
relative to the format of NASA technical 'reports. Specifically, the questions were
designed to deterMine whi-61 report components were 1..ad and in,whaf sequence; to
determine the use of non-NASA, NASA-authored, and Langley-authored STI; and to gather
data about the technical quali,ty, adequacy of data, format, and the quality of visual
pwentations. In addition, certain demographic characteristics of the_samp,le popu-
lations were obtained.

Each question was pre-tested for relevance and clarity on a randomly selected
samplp of -Langley 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 versionoof the
questionnaire is presented in Appendix A.
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Research ProcedureInternal Population

The survey questionnaire was senk to'513 percent) of the.4,026 engineers
and scientists assigned to four research directo ates (Aeronautics, Elecironics;
Structures, and Space) at thej.angley Research Center. Evgry second name on a per-
sonnel list was selecteh o receive a questionnaire. The questionnaire wa's accom-
panied by a letter of transmittal signed,by the Director ofythe Langley Research
Center. A copy of this letter is provided in Appendix B. Approximately 21 days
after the initial mailing, approximately 200 follow-up calls were madet This'call

'served as a thank youooll to those Whoshad returned their surveys andi as 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 phonewere sent reminder/appreciation
lettets (ApPendix C).

.1
Three hundred seventwightAuestionnaires- were returned, comp sing a response

rate of 74 percent. The questionnaires were edited, coded, and r(egorized. The
data were keypunched, entered into a computer, and statistically treaped using
established analytical techniques. The Statistical Package for the Social Sciences .

(SPSS)* was useda for data reduction and aggregation.

When a sample is randoml-y selected from a population, the characteristiCs of
Xhe population may reasonably be inferred from the attributes of the sample. Such
inference ii,ihen subject to various conventions regarding'stftistical significance.

-"The appropriate application of such conventions to the primary sunk effort is
called 'lestimition of parameters." The population parameters, in this case a popu,-lation propoadon (P), is estimated from a sample proportion (p).. Such estimat4
are dependent in part upon sample size. The sadple sizes vary fPon question to
question because all respondents di not answer each question. However, given the -

general range of sample sizes and th nature of the'sampling distribution of propor-
tions, it can be stated conservative y that at the 95 percent level,.the
true population proportion (P) of the internal survey group is wi hin ±5 percent of
the sample'proportion (p), that is, 'P = p± 5%.

Research ProcedureExternal Population

St age 1 of the two-stage procedure involved the development of a sample frame of'
academic and industrial engineers and scientists from the membership lists-of three
selected professionalttechnical societies.who agreed to participate in this study.
The first society hasfa membership of approximately 200,000 electrical and electronic'
engineers. A listing of members in the specialized categories,of aerospace and elec-
tric systemS and instrumentation and measurement was purchased;

-t0

The second societ`has approximately 25-,000 members'from the fields of
aeronautics'and/or astronautics. Only the names of those memberstlisted in
of the following categories of primary interest were putchased: structures, inate-
rials, astrodynamics, aircraft design-r-fluid:dynamics, or aeroacoustics.

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

*SPSS ds a tradename of National Opinion Research Center, Univel-tity,of Chicago.

0'
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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, 1,16

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 giouped according to

time zones to ensure that all respondents were called at'a reasonable hour. Addresses

were reviewed, and any incomplete cards were deleted, regUlting in a final sample

frame of 896 respondents.

Stage 2 involved the actual conduct of the survey. A four-step method combining

the personal touch of telephone.j.at-eri-ththe depth of information possible

in a mail survey (Dillmag1978) was used.

Step 1 - Each pirson from the final sample frame of 896 usable names was

telephOned during the week beginning January 16, 1982. Each indiyidual 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%- wining to,particd--__._

2.1% - out of town

7.1% - did'not qualify as a NASA report user

22.7% - never reached (after four tries)

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 ?Ample NASA techni-

cal publication that xeflected the participant's field of interest, a brief cover

letter signed,by the President of Continental Research thanking the individual for

'this/her participation (Appendix D), and a postage paid reply envelope for use in

returning the questionnaire.

Step 3 - Of the 600 pQtential retpondents who were mailed a questionnaire,

374 received a follow-up phone call approximately one week after his/her initial

expression of,winingness to participate- inthestu
reminder to those wbp bad not responded and'as a thank you call to ehose who had

returned their completed questionnaire. Those persons not_reached_by phone_wexe_

sent letters of.reminder/appreciation (Appc-.K14x E).

Step 4 - Five hundred eleven (over,85 percent) of thequestionnaires were
returned to Continental Research by the cut-off date of March 15, 1982. Seven

responses were marked "NOT APPLICABLE" and were not completed. The ftmaining 504

questionna es were edited, coded, and categorized. Their data were keypunched,

entered to a computer, and statistically treattd using established analytical

techniqyIes. Data reduction and aggregation were accoMplished 1?), use of the Statis-

tical P ckage for the Social Sciences (SPSS)®.

'18
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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 far components read fifteenth. The weighted ranking was calculated by the formula

n. w.
4.# 1 1

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

1

wi was the weight assigned for the "ith" position, and nt was the total number of
users who read that component in any 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

The responses to the 14 questions concerned with the NASA technical report
to

placement and use of illustrative material 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., published the results of tbeir
survey and analygis 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.

Demographic Information AboUt Suriey Respondents

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

nautiA as their major field of interest.The major fields_af interest of the -

-remaining respondents were-divided among various scientifi,c/technical disciplines.

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

Seventy-four perCent of the internal respondents and seventy-one percent of the
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 l'year of pro-'
fessional experience.
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A majority (59 percent) of the external respendents were associatbd 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

o
technical reports and Langley-authored technical reports in

their research.

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

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

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, respectively,
to tfis question.

TABLE C

Text of Question 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, ntimber it with a n.") Do not number
those components you skip. '

c

a. Title Page
b. Foreword
c. Preface
d. Table of Contents
e. Summary
f. Introduction
g. Symbol List and Glossary

Description of Research Ptbt-eure
Results and Discusiions-

j Conclusion
k. Appendixes
1. References
m. Tables
n. Figures
o. Abstract

2 9



TABLE D

Summary: Order in Which Report Components Are Read by Internal Respondents /(n = 378)

Percentage of participants indicating respons .
,

Response

Component

Don't
read

Read
1st

Read
2nd

Read
3rd

Read
4th

Read
5th

Read
6th

Read.
7th

Read

8th

Read
9th

Read
10th

Read
Ilth

Read
12th

Read
13th

Read

14th

Read
15th

latle page 22.2 75.1 1.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.3

Foreword 84.7 0.0 4.0 2.6 1.9 1.3 0.5 0.5 0.3 0.3 0.3 0.3 0.3 1.1 1.3 0.8

Preface 83.3 0.G 1.1 4.0 2.9 1.3 1.1 0.8 0.5 0.3 0.3 0.5 0.8 0.8 1.6 0.8

Table of contents 59.0 0.3 5.0 9.3 10.6 4.8 3.2 1.3 1.1 0.8 0.3 0.8 1:1 1.3 0.3 1.i

Summary 184 6.1' 30.4 26.5 7.1 3.7 2.9 1.1 0.8 , 0.5 0.5 0.3 0.8 0.0 0.0 0.3

Introduction 11.1 0.3 6.9 24.3 23.5 14.8 1o..1 5.3 1.6 1.1 0.5 '0.0 0.3 0.0 -0,3 0:0

Symbol list and 52.1 -0.0 0.3 1.9 1.6 6.6 7.1 4.8 5.3 5.8 2.9 5.3 2 .1 1.1 I.,6

glossary
t

'Description

r/

of
research procedure

*14.6 0.0 0.3 2.4 13.6 13.o 1/.2 14.6 12.2 4.0 4.2 1.9 gAT 0.5 0.0 0.3

Results and
discussions

6.1 0.0 1.1 2.4 8.5 22.5 18.5 18.0 9.0 7.1 5.0 0.5 -0.3 0.5 0.5 0.0

Conclusion 1.9 1.6 4.8 15.6 19.3 14.0 11.6 8.,5:-:-8.5 4.8 6.1 2.1 - 0.3 . 0.5 0.5 0.0

Appendixes 37.8 0.0 0.0 0.0 0.0 0.5 0.8 6.3 8.2 10.3 9.3 12.2 7.4.
.

4.2
.

1.1 1.9

References 37.3 0.0 0.0 0.8 0.5. 1.1 2.1 4.5 6.9 9.8 -11.4 95 9-.0 3.4 1.6 2.1 :

Tables 30.2 0.o 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
.

Absiract , 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 0.5 0.3



TADLE E
0

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

Percentage of participants indicating response

32

.A-esponse

Component

Don't

read
Read

1st

Read
2nd

Read

3rd

Read
4th

Read
5th

Read
6th

Read
7th

Read
8th

Read

9th
Read

10th
Read

Ilth

Read

12th

Read

13th,

Read
14th

Read

15th

Title page 14.1 81.9 3.0 0.0 0.2 0.0 0.0 0.4 0.0 0.0 0.0 0.2 0.0 0.0 0.2 0.0-

Foreword 78..6 0.2 6.7 2.6 0.8 1.0 1.4 1.6 0.8 0.2 0.8 0.8 1.4 0.8 1.8 0.6
Preface 80.0 0.0 ;-0.6 4.0 3.2 0.8 1.0 1.8 1.0 1.2 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 1-.6 1.0 0.4 0.8
Summary 9.3 5.4 35.1 28.0 10.1' 6.5 1.8 1.2 0.8 0.4 0.6, 0.4 a.o 0.4 -0.0 0.0
Introduction 18.5 0.6 4.8 21.0 21.0 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 ,

glossary
55.8 0.2 0.0 0.2 2.2 4.6 4.4 5.2 4.2 5.4 4.6 4.0 2.8 3.8 1.2 1.8

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 0.0Description of
research procedure

25.6

Results and
discussions

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

Conclusion `- 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 0.0 0.2 0.2 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 0.4 1.0 1.8 3.0 3.6 5.6 5.8 5.0 7.9 7.5 8.1 5.0 2.8 1.2
Tables 35.7 0.0 0.2 6.2 1.0 4.2. 6.3 8.5 10.5 12.3 7.3 6.0 3..2 2.2 4 1.0
Figurer 24.2 0.2 1.4 4.6 5.8 7.9 9.1 9.1 11.1 8.9 6.7 4.2 2.8 1.2 1.8 1.0
Abstract 34.7 9.7 33.5 8.3 3.4 0.8 1.2 0.8 1.0 1.0 0.8 0.6 1.4 0.2 9:4 2.2
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Thedata 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.

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 ninetysix 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 other 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: -Petcentage of Survey Respondents Who Read Various Report Components

-
-

= External surl..ey (n=c04) Combined sureys (n=882)

/
Percentage

who read Component .

Percentage
who read Component

Percentage
who read_Component

.

Conclusion 98 Conclusion 96 Conclusion 97

-
Results and Summary 91 Results and

discussion 54
Results and

discussion 91

Introduction 89 discussion 90 ' Summary 87

Description
of research
procedure....., 85

TAtle page
)

4 Introductioin

86

82
.

Introduction

Title page

85

82

Figures 1 84 .

Figures 76 Figures 79

Surnaarjq,; .'' 61
Description

- -ef-research-. -

Description
- _of-research:- ..

,

Title-yage 78 procedure 74 procedure 79

Abstract .71 Abstract 65 'Abstract 68
I

TabIes YU . Tables 64 , labies 0/

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 list Table of

contents 41 and glossary 44 contents 46 .

Preface 17 Foreword 21 Foreword 19

Foreword
_

15 Preface
- ,

20
i Preface

.

19

23
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To clarify sequence of use of report components, a weighted average ranking was
calculaied 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 contents, and conclusion. When examined separately, the
internal and external survey groups showed very similar overall use patterns with a

'few narrow yariations 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 summdry second
and the abstract third. Both groups named the references and appendixes as last in
their reading sequences.

Although the abstract appears on the last page of NASA reports, this component
was read by a clear majority of users (71 percent 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 (1982), 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 tomponeuts (cover, title page,tAble of contents, introduction, andappen ixes
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 publications 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 vreement on which components should be con-
sidered for inclusion in technical reports. All six texts consulted recommended
the following seven components: mema/letter af transmittal, title page, abstract,

...,goilt=5....._List...nfiLltts4rat-icraskfigttrentTcYcluct-1611, and appeiida Futth-er, , a

consensus for inclusion existed for 16'of 20 components mentioned by one or more
texts.

IP I SI! ine i s u y survey repor s,
style manuals/publications guides, and textbooks) were compared to produce a list of ,

components recommended for inclusion by SO 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,
list of symbols, introduction, bady (text), bibliography, referehces, appendix, and
glossary. The NASA Publications Manual discussed 10 of these 12, omitting only the
list of figures/illustrations and the glossFy.
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TABLE G

Weighted Average Ranking: Order in Which Report Components Are Read

Internal survey External survey Combined surveys

Component n

Weighted
aVg. rank* Component n

Weighted
avg. rank* Component n

'Weighted
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

Conclusion 371, 10.4 Conclusion 485 10.3 Conclusion 856 10.4

Foreword 58 19.9 Foreword
.

108, 9.7 ForeWord 166

Results and Results and Resuitcand

discussion 355 9.6 discussion 452 9.7 discussion 807 ;9.6

Itebcliptiun
of research

Deccr4ptionDescription
of research ofresearch

procedure 323 g.5 procedure 375 .9.2 procedure 698 9.4
.

Preface 63 9.2 Figures 382 8.5 Preface 164 8.8

Figures 319 8.4 Preface 101 8.5 Figures ' 701 8.5

Symbol list
& glossary 181 7.9

Tables ,

Symbol list

324 7.3 Symbol list

& glossary 404 7.5

Tables 264 7.2 & glossary 223 7.2 Tables 588 7.3

References 237 6.1 References 295 6.5 References 532 6.3

,
Appendixes 235 6.0 Appendixes 277 5.6 Appendixes 512 5.8

*Highest number indicates compone9t was read first; lowest number indicates component was read last
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:C18,BLE H

Components Included by Half or More of Each Source (McCullough
and Pinelli, 1982 )

.

Component

Source

Ilicluded by a

majority of
survey reports

Included by

half or more of
style manuals
and guides

Included by

half or more of
textbooks

Listed

Publications
NASA

by
.

MAnual

Cover
Memo/Letter of

transmittal
jitle page ,

Vbstract
Contents
List of figures/

illustrations
List of symbols

Yes

No

Yes

No
Yes

No

No

Yes

No

Yee

Yes

Yes
Yes

y
Yes. ,

"--

Yes

Yes

Yes

Yes

.Yes
'Yes

yes
".,

_
Yes

No

Yes

Yes.

Yes

No

Yes

.

--Ent-reduet-iert

Summary
Conclusions
ReCommendations
Body (Text)

1 Discussion
Bibliography
References

..

Appendix
Foreword
Preface
last of tables
Glossary
Index

Yes

No
No
No
No
No
No

No
Yes

No

No
No
No
'No

.
No
No
No
Yes
No
Yes

Yes

Yes
Yes

Yes
Yes

.

Yes

Yes

acS

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

No
No
No
Yes

No

,

Yes
Yes

Yes

No
Yes
Yes

Yes

Yes
Yes

No

Yes

No
Ng
No

.

.

.

Survey Topic 2: Components Reviewed or Read tO Determine Whether to Read the Full
Report

The respondent', were asked tb 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.
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TABLE I

. Text of Question 2

Referring to the la; above, which NASA report components do you review
or read to determine if you will actually READ THE REPORT? (Please

select.letter from list above in the order you review them.)

review review review review review

first' second third fourth fifth
,

,

TABLE. J

'Summary: Components 'Used by Internaq Respondents tojecide Whether to
Read a Report (n =-378)

kesponse

'Component
A

_ . ..... ..,

Percentage of participants tndIcating response?

Review

1st ,

Review
2nd

Review.

3rd

Review
.4th

Review

5th

Summation
review 1st - 5th

Title page

Foreword

Preface

Table of contents
.

. .

.
Summary

Introduaion

Symbol list and
glossary

Description of
research procedure

Results and
di,scussions

Conclusion
..

47.6

0.0

.0.0

0.3

17.2

0.8

0.0

0.0

0.3

2.6
t

,;

0.0

2.6

.0.3

3.2

28.3

11.1

0.3

0.8

1.1,,

16.1

0.3

0.8

0.5

6.-6

19.0

14.3

0.5

3.4

5.3

23.3

0.0 .

0.3

0.8

3.4

3.2

11.9

" \

0.0

4.0
...._,,\

9.0

16.7

0.0

1.1

0.8

1.3

4.1

8.5

0.5

4.2

8.7

8.5

47.9

4.8

2.4

14.8

68.8

46.6

, 1.3

12,4

24.4

67.2

,

'

Appendixes

References

Tables

Figures

AbstracP -

None of the above
components

.

. 0.0

0.0

0.0

0.8

29.1

1.3
.

, 0.0

0.3

0.0

1.9

31.2

2.9

'

0.0

0.8

0.5

7.7

'2.1

14.8

0.8

1.6

a ,__

7.9

0.8

38.6

0.8

1.3

1.9

5.3

0.,0

56.1
.

\

1.6-

4.0

3.5

23.6

63.2

...,,

45"
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TABLE K

summary: 6mponents Osed by External Respondents tV.Ductte
Read a-Report (n = 504)".

1c7

.47-*

Ai

Response

Component

Percentage of prfticipants indicating responses

Review
1st

Review
2nd

keview
3rd

Review
4th

Review
5th

Summation
review 1st - 5th

Title page
.

Foreword

Preface

Table of ccintents

Summary

'Introduction

Symbol list and
glossary

55.6
sil.

0.2

0.0

0.6

16.9

1.2

0.0 1

-0,0

0.4

"IA

0.0

0.6

0.0

I" 0.6

21.0

-...-

2.0

0.8

3.2

0.6

6.7

31.5

7.7

0.2

.

0.2

.0.8

0.6

6.7

19.6
,

15.1

------6.0

0.2
1

0.8 ,

1.6

4.6

5.2

8.9\.

0.4

0.2

0.6

0:0

2.4'

3.8

4.2

0.2

,

(-"

57.0

5.6 ,

2.8

21.0

77.0
(------,

371

0.8

Description of
research procedure',

Results and
discussions

Conclusion

Appendixes

li'efetencet%

Tables

Figures

Abstract

None of the above
components .

0.6

, . 3.4

9.7

0.0

0.6

..

0.0

3.2

27.4

4.4
.

''--7

2.0

,

6.7

19.6

0.0/

0.4

1.8

5.0

6.0

15.5

3.4

8.J

i7.3

0.8

-. 1.0

1.2

6.5'Y

2.0

38.1

,

5.4

6.3

105

0.4

2.5

3.0

4.6

0.2

55.8.

.

11.4

24,9
.

58.1,
'

1.2

5.1

6.0

19.9

) 56.6

-7-

'OM

28
4 o

C



.io

Table L lists the five components most frequently used`by survey respondents
in reviewing reports for'possible reading and the percentage use by each group.
Respondents from both groups indicated the summary, conclusion, abstract, title page,
and introduqion (listed in decreasing frequency of use).as the components most
often reviewed to determine if a Teport would actually be read. The summary was the
component utilized by the highest percentage of survey respondents as a screening
tool. Sixty-nine percent'of the internal and seventy-seven percent of the external
respondentindicated that the summary was used as one of the screening components.

f"\

4

. TABLE L

-Cmponents-Most-CommonlyUsed
yReview/Read Reports

Component

1

.

.K. ,

Percentage of respondents indicating
use of a report component

Internal survey
n = 378

External survey
n . 504

Summary

COnclusión
/.

Abstract

Title page

Introduction
.

6Y,

67
.

63

48

47

4

,

,
77

58

57

57

37

Table M gives a weighted average ranking for order of use of the five components
- most frequently reviewed in deciding whether to read a report. Ibis table shows that

the most 9ommon sequence used by the combined surveys was: title page, abstract,
summary, introduction, and conclusion. The use pattern for both internal and exter-
nal groups. .was4he same as that for the combined surveys except that the internal
users read the4Cijnclusion (fourth position) hefore the introduction (fifth position).

29
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, TABLE M

Weighted Average Ranking: Order in Which Components are Reviewed in Deciding Whether
to Read-a Report

Internal survey

0
External survey Combined surves

-., Weighted Weighted Heighted
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 . .97

Abstract 239 4.40 Abstract 288 4.17 Abstract 527 4.28

Summary 260 3.83 Summary 388 3.68 Summary 648 3.74 .

Conclusion 254 2.82, 187 2.81 Introduction 363 1.7-3
. )

.Introduction .
Introduction 176 2.65 Conclusion 293 2.54 Conclu'sion 547 2.67

*Highest number indicates component was read Tirst; lowest number indicates component was read last
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Survey Topic 3: Report Components Which Cobld 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 Tab16-0 contains a summary of the results tabulated for this question.

TABLE''N'

Text of Question 3

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

TABLE 0
1

Summary: Opinions of Respondents Concerning Which Report Components
Could Be Deleted

Component

Percen)tage of respondents suggesting deletion

Internal respondents
11= 378

Externill respondents
n = 504 ,

Title page

,i

_2.6-- 1.8

oreword

Preface

Table of contents

Summary

Introduction

Symbol list and
glossary ,

Research procedurd ,

Results and discussions

Conclusion

Appendixes

References

Tables
,

Figures

Abstract ,

None

.

'./

.

,

-69.0

67.5

24.1

13.0

1.9

5.6

--Or5

0.0

0.5

1.6

0.0

0.0

OA

11.4

22.0

.
.

0

\

,

.

,

,

53.0

54.2

10.3

7.3

1.fr

,

'6.2

1.0

0.2

0.8

2.8

1.0

0.2

0.0

12.5

34.3

.

.4,N.

The4most dispensable components were thought to be the foreword and the
preface by both survey groups. Sixty7nine 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 deleting the table
of contents. Only 10 percent of the external respondents concurred Wth that
opinion. Twenty-two percent of the internal and thirty-four percent o the
external respondents indicated thAt no components should be deleted.
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Survey Topic 4: Desirability ok a Table of Contents

The respondents were asked a question concerning the need ?or and/or desirabil-
.

ity of-a table of contents in NASA technical 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

Should ALL technical reports have a Table of Contents
eport ?

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

TABLE Q
I.

Summary: Opinions of Respondents Concerning the Desirability of a

'

Reiponse

Percentage

Internal respondents

n = 376-

External respondents
n = 503

,

Yes, all should,-

No, only long reports
need it

22.1 _

77.9

43.5

1.

561..)4\

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 percentexpressed 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 n%ed a table of contents, non-NASA respondents expressed

the desire for this co-mponent 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 table 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.
VW

Su,rvey Topic 5: Desirability of a Summary in Addition to an Abstract

The respondents were asked a question concernipg the need for a summary

(app ring in tlie front) in addition to the abstract, which appears as back matter

on the COSATI idage-of NASA reports. 'Table R contains the question and posiible

responses as contained in the questionnaire. Summaries of the results obtained

from the internal and external respondents are given in Tible S.
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TABLE R

Text of Question 5

Giv,en that NASA reports contain brief abstracts (about
7-200 words) in the back, do you also need the more
,detailed summary seaion (which appears in the front)?

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

TABLE S

'Summary: Opinions of Respondents Concerning the Desirability of
------a-Stunmary-th Addition to an Abstract

_

) Response

.

Percentage

Internal respondents
n = 374

External respondents
n = 496

, gi- . if ,.ry,

'too

No, don't bother with it

51.1

48.9

68.7

31.3

The internal respondent were fairly evenly divided about whether the more
detailed summary should be included in NASA technical reports 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 containing an abstract, it was
located as front matter in the majority of cases (85 percent). 1When present,
the summary tended to be located as body matter 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 recom7
mended thata summary be used. The style manuals and publications guides were less
uniform concerning both components._Three of the six,sources recommended an ab-__
-§tfact, Tut- offlY Ofie re]bmilended a summary. Ail 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 eifothe Definition of Symbols and Glossary 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.
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TABLE T

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
Nar front of report AND where symbol or term appears
Near back of report AND where symbol or term appears
NO Symbol List or, Glossary of Terms needed; just

define symbol di term where it appears in report

U

Summary:, Opinions of ResPondents Concerning the Location of the
Definition of Symbols and Glossary of Terms

Response

.

Percentage

Internal respondents

n = 375

External respondents

n = 501
,

.._

_

Near front of report
1

Near back of wort ,

Near front of report AND where
symbol or term appears

Near back of report AND where
symbol or term appears

NO symbol list or glossary of
terms needed; just define
symbol or term where it
appears in report

48.8

12.3

20.5

8.3

10.1

r
47.1.

15.0

16.2

9.2

12.6
,

'

_

The responsepattern from the internal and external respondents was siAJ.lar.

In both cases, the largest percentage (49 percent internally; 47 percent exnally)

those the response, "near front of report." The second highest percentage of both

___Igroups_14.Sercent internally;_16_percent externally) chose "near front of report

AND where symbol or term appears." ffius, Wfien 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 opposed to being located as back matter.

In the McCullough and.Pinelli situdy (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 percentt and back matter, 33 percent. Twenty-three of the ninety-,-

nine reports had a glossary. Ihere 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.

Pour 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 bf 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 thb 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 regarding .

placeMent 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 atked a question concerning when they read appendix
materialbefore, with, or after the text. Table 1Pcontains the question and
possible responses,as they were worded in the questionnaire. Summaries of the
results from the internal apd external respondents are given in Table W.

TABLE

Text of Question 7

_

.v1

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

Before the text
----With the text

After the text

TABLE W

Summary:
4

When Respondents Read Appendix Material

Response

- Percentage
,

Internal respondents,
n = 373

External respondents
n = 498

Before the,text A

With the text

,

After the text .

1

1.6

22.0

.

76.4

2.0

20.5

775

The internal and exter al responses were very similar. A strong majority
(77 percent internally; 78 ercent externally) indicated that the appendiZes were
read after the text. Twen y-two percent of internal respondents and twenty-one
percent of external respo ents, stated that the appgndixes were read with the text.
Only 2 percent of each po ulation indicated that the appendix material was read
prior to reading the tex

3.5
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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 Question 8

Where in a NASA technical rePort,should the illustrative
maferiarjtablesTgraphsiphotographsetcappearq

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 geport

,

Response

r i

, *

Percentage

Internal respondents
n = 375 .

External respondents
n = 500 \

Integrated with text

Separate froM text; at
, end of report

80.3

\19.7

. 80.2

19.8

The survey results Showed that 80 percent of both Langley and acadeMic/industrial
engineers and scientists preferred that illustrative materiar be integraXed with the
text as opposed to being grouped in the back matter.

The majority of the prescriptive sources and experimental/theoretical litrature
reviewed)by 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 findings of that study in-regard to

this topic. Average values were relatively similar among the various document
categoyies except that figures were integrated in less than 60 percent of government
reports.

The NASA Publi atiops Manual stated that tables and figures can be either inte-

grated with the tex as body matter or grouped together in fhe back mattet after the

appendixes ancl fefereces. 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 anaayzed 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 responSe 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 th2 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 integrated, is there a point at
which the illustrative material interrupts your reading? (check

only one)

Yes, when there are two pages of illustrative material for every
: page of text . %

Yes
,
when there are three pages of illustrative material for

0
every page of text

Yes, when there are four or more pages of illustrative material
for every page ,of text

No, I always prefer to haxe illustrative material,integrated in
text

3,7



TABLE AA

Summary: Opinions of Respondents Concerning the Amount of Illustrative

Material That Can Be Integrated With the Text Without Interrupting the Reader

Response
fo

.

Percentage

Internal
respondents

n = 298

External
-

respondents

n = 399
-

Yes, when there are two pages
of illustrative material for
very-page of text 25.5

,

19 3
.,

Yes, when there are three pages
of illustrative material for

i

every page of4text 17.1 20.1

Yes, when there are four or more
pages of illustrative material
for everyTage of ,text 8.1 7.7 ,

No, I always prefer to have
illustrative material integrated
in text . 49.3 52.9-

. -

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 readins was placed at two by 26 percent of internal respondents 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 Pine1li,o,tudy (1982) did not compile information from

prescriptive sources on the amaiht of visual materials that can be'integrated into

the text without interrupting reading. The study did,)lowever, present data on

,average table-to-page and figure-to-page ratios for 50 techlical reports. The mean

table-to-page ratio was 0.16, with Vrange 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 raties 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

some 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.

38

4

51



,

t

TABLE BB

Text of Question 10

When do you usually read illustrative material?
(check only one)

Before the text
----With the text

After the text

TABLE CC

Summary: When Respondents Read Illustrative Material

Response
,

Percentage

Internal respondents
n = 377 ,

External respondents
n = 500,

Before the text

.With the text

,

After the text
,

14.7
:-

.
82.6

.. .

. .2.7 .

19.0

77.2

3.8

Most respondents (83 percent 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
befbre 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 ques7
tion and the response options. Summaries of the internal and external respondents'
responses are presented in Table LE-.
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TABLE Iq

Text of Question 11

Which of the following two forms of reference.citation
do you prefer for technical reports?4;1 (check one)

Cited in text by author/year (e.g., Jones 1978)
with an alphabetical list in back of repOrt

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

TABLE EE

Summary: Preferences of Respondents Concerning the Format of
Reference Citations

. A

.

.

. ,

Response 8 ft

.

.

Percentage

Internal -
respondents

n = 371

External
respondents

n.= 494
,

Cited in text by author/year
(e.g., Jones 1978) with an
alphabetical list in back

of report

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

.
,

-
..,

35.8

.

64.2

,

36.0

,

'

.
61.0

'..

.

.

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.

Survey Topic 1'0: Specificatiori of Units for Dimensfonal Values ,s

Question 12 asked the respondents to-specify their Toreferences concerning the

use of,the International §.)7gOk (S.I.) units and/or U.S. Customary units tor -

dimensional valueS in reports. Table FF contains the survey questiOn and the

'response options Table GG contains the results of the survey responses concerning
,

this question,

5 , A
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TABLE FF

of QAestion 1-2 . -
-

do you_prefts-to have dimensional values,
cified in repbrts? (check only one0

The International System (S.I.) units
(e.g.i, meter, kilogram)'

U.S. Customary'units (e.g.,'foot; pound)
-Sr:1ff. units with U.S. Custqmary units in

parentheses'
U.S. Customary units with S.P. ulits in
parentheses.

GG

Preferences of RespondentsyConcerning Units-'for
Dimensional Values

r-

sit

,.e4

Besponse , ,

440

Percentag, :..
^

Internal
respondents
n'= 374

External
resgondents
n = 498

_

The\Internat',: .1.Sy- em (S.I.)
units (e.g., m-ter, kilogram)

-*,

,,-

22.5
.,.

25.3

U.S0Pastoffidiji un (e.g." foot,
pound) .

29.7 17.9
/

S.I. units with U.S. ustomary A
I.

ullits in'parentheses 25.7 24.1 .

U.S. Customary unit-s--With S.I.
_

1 units in parentheses -"-

c

-,-. . 22.2 . 32.7A
4

-.

There was no overall'ag
dimensional values shoul b$'

-were apprOximaterY equal

,r

among.eithesurvey group as t how
.

4ecified if NASA technical report, s The responses
y vided among the:' Our possible optig$s except that, of-

the academic 'and industrial engineers,and scientists, 33 perceet preferred U.S.
Customary units with 5.1% 'ts in parentheseg'l while only 18 percent preferred
U.S: Customary units al

,

Survey Topic 11: Column Layout andllight Margin'Treatment

.*

The respondents were 9ked to state theiy preferences concerning one or two
column layouts and ragged or justified right margins. Table HH contains the ques-4
tion as it appeared in_0e questionnaire. Table II sumdarizes the results of the
internal and external suiveys.
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TABLE HH

Text of Question 13

Which of the following formi of layout do you prefer

. for technical reports? (check only one)

One colUtn; ragged right margin
One column; justified right margin
Two columns; ragged right.margin
Two columns; justified right margin

, TABLE II

Summary: Preferences of Respondents Concerning Column Layout and

Right Margin Treatment

Response

Percentage
.

Internal
respondents

n 365

External
respondents
n = 483

One column; ragged right
margin 53.4 55.3

.'

One column; justified
right margin 'I 24.9

.

24.4

Two columns; ragged right
margin 8.8 5.6 .

Two columns; justified
right margin 12.9 . 14.7

400
Over half of both internal (54 percent) and external (55 percent) reOlondents

preferred the one column, raggedvight margin format. The.one column, justified
-right margin was-preferred-by-the-second.largest portion of bota),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

justiLed right margins by 62 perceAts.of the internal respondents and 61 percent of

the external respondents.

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

columnlayout, 22 percent used a two column format, and 3 percent had three columns.

For technical and scientlfic 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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Figure 4 . Number of columns in layouts of technical publ.cations
(McCullough 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 opifiions. Tinker (1963,-p. 116) listed five advantages of double column
_ over single _column layouts: (1) 4gher character/page density, (2) fewer'page-S,

(3) more logical and economical Oa ment of figures and tables, (4) fewer sideways
---3.4-sual-s-iand--f5-)-elimi-nation-of foldouts and tip-ing. Results of experimental
studies by Tinker (1963, p. 118), Foster (Rehe, 1974, p. 50), Poulton (1970, p. 208),-
and Williamson (1966, p: 117) led many sources to recommend use of double column
layouts inascientific and technical publications for reAsons of increased legibility
and readers0 :preference: Soar (1951, p. 65) and Tinker (1963,.p. 116) reported a
steady inere4e in tbe use of double column tormats in scientitic 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 mathematicalenaterial. Katl 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 and speed readers significantly by as much as 200 words per minute.
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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top or lxiitom of the page. Burnhill went on to recommend that if more than 50 per-

celt of the figures span more than one column in a multicolumn layout, a single

column layout should be use4 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 organiptions did

a majority of the documents use justified right-hand margins. Figure 5 illustrates

the proport,ions of the overall survey and various document categories which emitoyed

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

Williamson (1966) st'ated that unjustified (ragged) right margins do not

adversely affect legibilitye 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 uniustified

right margins were acceptable.
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Survey Topic 12: Person and Voice

Survey respondents were asked to specify their preference in regard to person
and voice in NASA technical reports. Table JJ.contaj.ns the question as it appeared
in the questionnaire. Table KK summarizes the results of the internal and exeernal
respondents. ,

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
has been achieved using empirical methods.)

Active voice, third person (e.g., Using empirical
methods, investigators 'have achieved some success.)

Active voice, first person (e.g., Using empirical
methocis, we have achieved some success.)

TABLE KK

Summary: Preferences of Respondents Concerning Person and Voice

. Response
Percentage

Internal respondents ,External respondents
. n . 368 n L- 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

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 tather 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 (2-7 percent).

45
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The data extracted by McCullough and Pinelli (1982) doncerning use of per\on

and vOce in technical publications are given in Table LL. There was a strOng

tendency toward use of the third person in the text taterial (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 sections. In the text,

56 percent of the reports used the passive voice exclusively, 38 perceht used the

active voice exclusively, and 6 percent used both voices.

TABLE LL

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

Report section
Person (No. reports using)

_

Voice (No. reports using)

1st 2nd 3rd Yaried Active Passive Both,

,

Text (n = 50)

Summary (n = 42)

,

2

1

2

0

44

40

2

1

19

18

28

23

'

3

1

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

(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 tanuals,

publications manuals, and other literature sources (e.g., Strunk and White, 1978;

Stanley, 1975; and Holfoway, 1974y. 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.

Textbooks, style manuals, and-Publications guides were more divided4on 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 (1479) 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 twpreent theifindings.

1

Plurality - the largest:group, but less than half of the
respondents

- an opposing response of 25 percent or more

56 to 59 percent of at tespondents

- 60 to 69 percent of the respondents

Substantial Minority

Majority

Clear Majority

Strong Majority

Overwhelming Majority -

70 to 79 percent of the respondents

'80 percent or more of the respondents

Survey Topic 1: Order_in Which Users Read of keviev Report Components
4

The conclusion was thecomponent read by the highest percentage of both survey
groups. An overwhelming majority (98 peicent internally and 96 peicent externally)
indicated they read the conclusion at some point in their reading sequence. Other
components read by an overwhelming mijority (80 percent or more) of both groups were
the results and discussion, Qie summary, and the introduction:

ft

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.

Survey Topic 2: 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 detreaiing frequency of use) as the components
usually reviewed to determine if a report wouleactually be read. A s rong majority
of external respondents and a clear majority of internal respondents s ated the
summary was used as one of the screening components. 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 engineers 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 abstract; which were named by only a simple tajority of the respondents.



4

As determined by the weighted average method, the ost common sequence used by

the comhined surveys in reviewing reports for possible reading was the title page,

abstract, summary, introduction, and conclusion.

Survey Topit 34 Report Components Which Could Be Deleted

A clear majority of internal respondents suggested deleting the foreword and the

preface. A majority of external respondents also named these two components as

those which could be deleted. ,A substantial minority of external respondents indi-

cated they did not want any comporients deleted.

Survey Topic 4: Desirability of a Table of Contents

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.

Survey-Topic 5: Desirability of a Sumba/4 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 responden

however, a clearkmajority indicated that NASA technical reports should have a summary

in addition to an abstract.

Stave Topic 6: Location of the Definition of SymbOls and Glossary of Terms

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 41

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 ilIustrative 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-

trative material in the report. The remaining respondents (consisting of '0. majority

in the internal survey group and a plurality in the external survey group) indicated

,
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that at v-rying points, large amounts of illustrative material interrupted reading.
A substarftial 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, an be
stated that a majority of Langley and a plurality of external responden
favore4,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 engine& and a itrong
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 Format of Reference Citations -

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

Survey Topic 10: -S'pecification of Units for Dimensional Values

;)
There was'no overall a'greement 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. Custothary units. Among the external respondents
who indicated a preference for U.S.'Customary units, a clear majority indicated they .

fayored 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

A majority of both internal and external respondents preferred a one column,
ragged right margin Sormat. A substantial minority of LaRC respondents preferred a
one column, justified right margin format. One columnlayouts 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 respondents
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
technical reports.,

49 Gg



VALIDITY OF THE ASSUMPTIONS,

CoriClusions were formed and aee presented concerning the validity of
the-five assumptions made prior to the start A the study.

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

are read most frequently.

Table MM shows for each component, the percentages_ 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 Tible MM, it can be seen that the use of the components varied

between the two survey groups. Assumption I 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 M14,) 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 use (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 intr?duction. Three

Of these components (conclusion, introduction, and summary) were cited in assump-
tion 1; however, results and discussions would appear in place of illustrative

Material.

Assumption 2: One or more of the aforementioned components (summary, 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 in regard to the summary 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

independence 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.)
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TABLE MM

Examination of Assumption 1 Against Empirical Data

I,nternal survey (nc-.378) External survey n=504)

Component

1

Percentage
who read

,

Component
Percentage
who read

*Cbnclusion .

Results and discussions

*Introduction .

,

Description of research
procedure

*Figures

*Summary

Title page

Abstract

*Tables

References '

Appendixes

Symbol list and
glossary '

Table of contentS

Preface

Foreword

.

98

94

89

85

84

81-,

78

.

71

70

63
.

62
.

48

41
-

17

15

,

*Conclusion

*Summary

Results and Oiscussions

Title page

,

*Introduction
._...

*Figures

Description of research
procedure

Abstract

*Tables

References

Appendixes

Table of contents

.Symbol /ist ind
ilossary

Foreword

Preface
i

96

91

90

86

82

76

74

65

64

59.

55

.

49

44

21

20

*Assumed to be read most frequently in assumption 1

..
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TABLE NN

Examination, of Assumption 2 Against Empirical Data

, Component

Percentage of respondents indicating
use in'reviewing reports

Internal survey
n = 378

External survey
n = 504

*5u3mary 69 77

*Conclusion E)7 .
58

Abstract 63 57

Title page 48 57

*Introduction 47
.

37
i

Results and discussions , 24 25

*Figures 24 20 r.

*Tables 4 6

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

tt

Assumption 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 tndicated 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 percentof their external counterpart 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 abptract in NASA reports.
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Assumkrtion 4: The reading of fhe entire report may well depend upon he ability
of the introduction and conclusions, to hold the ieader's interest.

Data presented in Table NN indicated that the summary, conclusion, and
abstract i4ei.e the components used by the highest percentage of survey,respondents in
deciding whether to read a report. Assuthption 4 is thus considered valid in regard
to the conclusion, but appears'lessiso for the introduction. The assumption that.the
reading of the entire 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, conclusion, and abstract rather than the introduction and
conclusion.

Assumption 5: The technical report iS 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
.diversity of content, subject matter, and intended audiences in discussing.the
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.



CONCLUSIONS

d on an analysis of the data, ,conclusions were drawn and are presented for

ea survey topic.

Survey Topic 1: Order in Which Users Read or R'eyie6eport Components

'The conclusion was the component read by the hfghest percentage of both survey

groups (98 percent internally and 96 percent '.external4y). 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 resPondents. These components

are seldom used in NASA technical papers and NASA technical memorandums. These

two report categories constitute the bulk of 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 bylhe

prominence.of the abstract's position in the sequence of use (usually the second

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. Tilis could be accomplished by a change in NASA_policy to

anal./ the abstract to be placed near the fropt of the report rather than on the

last page. Ifthis is not possible u_desirable, then users could be advised of

the presence and location of an abstidEt 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

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 survdrIroup.
'-

Survey Topic 3: Report.Components Which Could Be Deleted

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

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

on these results and thloresponses to question 1, which indicated that only 15 to

4;
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21 percent of report users reildteltIte prefac and/or foreword, it may be desirable,foT.
the Agency to omit these Gompo s from the NASA report fbrmat.

1Survey Topic 4: Desirability of a Table Jf Contents
)

itfhlfe a strongDajority of LaRC espondents and a majority.of external respon-
dents indicated thdrt'only long wort need a table of contents, the number of
external respondents (43.5 percentlowho thought al l. reports should have a table of
contents was,substantial. The tablt of contents may'be-more useful to non-NASA
readers than to N146A personnel because ot less familiarity with the-customary format
Also rehivant to this question were the responses to survey topiic 3, to which
24 percent of the interngl respondents,Ibut only 10 percent of eWternal respondents,
named the table of contents as a component which could be deleted'. Based on all
these findings and the strong consensus in the literature-and the 99 reports
examined by McCullough and Pinelli (1982), it would probably be advantageous 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 dbntents in addipon to
serving a locator functipn.

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

A slight majority of internal-respondents and a clear majoLDity of academic/
industrial respondents indicated the need for a summary in addition to the abstract
in NASA reports. The results to survey question 1 showed that 81 percent of
internal respondents and 91 percent of external respondents read the summary in
,technical reports. More people in both survey groups read ehe summary than the
Iabstract. 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 reviewing reports to determine whetherito read the com-
Yaete document. ,Finally, in response to question 4f, 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-:-...-4ocation of the Definition of Symbols and'Glossary of Terms

A clear majority of bothksample groups stated a preference for the definition
of symbols and glossary of terms to be located near the front df the repbrt 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 overwhelfiing majority of respondenvored inclusion
of a symbols list and glossary of terms because they selected a placement option for-

_yre-geZompdnents 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 these components might be
questioned. However, the responses to survey question 3 revealed that only 6 percent

of LaRC and on 6 percent of external respondents suggested deleting theksymbol list
and ossary.

Thus, it can be concluded that while the majority of respondents do not actually
read the definition of symbols and glos-sary of term-S, they indicated that these compo-
nents should be present for reference purposes. The most preferable placement from the
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respondents' viewpoint is near the front of the report. NASA's'present practice of
--*docating the symbols,list as body matter following the introduction may need to be

changed becapse the present location was found in the McCuljough 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: When Appendix Material Is Read

Based on the results showing that a strong majdrity of report users read
appendix material after the text rather than before or with the text, the present
placement of appendix material by NASA is satisfactory.

Survey Topic 8: Location and Use of Illustrative Material

Illustrative' mateikal in NASA technical reports should be integrated-with 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/L--
industrial engineers and scientists i-ead illustrative material with rather than

,......4.4.efute 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 PiNtelli (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 resuLts of.moye,detAiqd questioning of respondents who favored the integra-

'tion of visuals confirmed the fleild Ot the. incoiTertifon.oi.tab40,7-40 figures in tfle

text material. A pluralityofilLaRC resp"Ondents and a majority of external relpOndeqs
indicated a preference for integration regardless of the'fiount of illustrative
material in a report. It does appear, however, that at a poini when there were four

, or more pages of illustrative material per page of text, a majority of LaRC and a
plurality of extern 1 respondents indicated that reading would be interrupted by the

volume of the visu 1 material. Thus, the mandate to integrate illustrative material
was somewhat Thnrered by a consideration'ef amount; hpwelier, results of the McCullough

and Pinelli (1982) project showed that only in rare instances would thAt amount of
illustrative material appear in any technical reportt

Survey Topic 9: Format of Reference Citati ns

A clear majority of both interna d external respondents expressed a prefer

ence for references to be cited in the text bjr number (with a numbered list in the

back of the report) rather than by author/yeh.. 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 tecnnical reports.

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 techni,cal reports should

be given in International System (S.I.) unip and/or U.S. Customary units. Since

responses were about equally divided among Whe four options, NASA's present practice

of using $.1., units as the primary system with U.S. Customary units perih.tted in
parentheses or as a secondary system appears satisfactory.
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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 ae i icated in NASA reports in regard to this survey
topic., It is concluded that SAs current format is quite satisfactory.

Survei. Topic 12: Person and Voici

From the findings of the survey and the McCullough and Pinelli study (1982),
it can be concluded that tbird person rather than first person is thb clear majority'
choice,for technical report writing. In regard to voice, any conclusions are less
well 4efined. 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 papive
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

14---iechnical reports whenever possible as the active voice was deemed more natural,
) concise, and direct. The Agency's current guidelines do not discuss person or voice.

s
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APPENDIX A

SURVEY QUESTIONNAIRE

NASA Technical Report Format

, These questions are desired to determine how NASA technical reports are read and the preferred format of our readers.
I The format for a typical NASA technical report appears below. Please number IN ORDER the coinPonents you

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
b _ Foreword

1-30 (number 1, 2 3 etc.) c. _ Preface
(ignore items.you do not read) d _ Table of Contents

Q
e Summary
f Introduction
g Symbol List and Glossary
h _ Description of Research Procedure
i _ Results and Discussions

2

31-40

3.
41-50

4.

5.

52

6.

53_

7.

54

j. _Conclusion
k Appendixes
I References
m _Tables
n. Figures
o Abstract

Referring to the list above, which NASA report components do you review or read to determine if you will actually
READ THE REPORT? (Please list letter from list above in the order you review them)

review review . review review review
first second third fourth fifth

liqour opinion, which of the above listed (in q. 1) report components could be deleted?
;>, 7{0,

Should ALL technical reports have a Table of Con'tents (regardless of length of report)?

_Yes, all should. _ No, only long reports need it.

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)?

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

Where in a NASA'technical report sho-uld 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 sYmboI or term appears
_Near back of report AND where symbol or term appears
__ NO Symbol List or Glossary of Terms needed, just define symbol or term where it appears in report

When Appendixes appear in a technical report, when do you usually read them? (check only one)
Before the text

_._With the text
_After the text

63 7
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8. Where in a NASklechnical report should the illustrative material (tables, graphs, photographs, etc) appear' (

_Integrated with text
55 _Separate from text:at end of repoit

9. If illustrative material should be integrated, is there a point at which the illustrative Material interniPts y our reading'

(check only one)
_Yes, when there 2re two pages of illustrative material for every page of text
__Yes, when there are three pages of illustrative material-fir every page of text
Yes, when there are four or more pages of illustrative material for every page of text
__No, I always prefer to have illustrative material integrated in text

56

57

10. When do you usually read illustrative material? (check only one)
_ Before the text
_ With the text
_After the text1

11. Which of tbe followmg two forms of reference citation do you prefer for technical repbris9 (check one)

_Cited in text by author/year (e.g., Jones 1978) with an alphabetical list in back of report
58 _Cited in 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 (SI.) units (e.g., meter, kilogram)
__U.S. Customary units (e.g., foot, pound)

59 S I units with U.S. Customary units in parentheses
_ U.S. Customary units with S.I. units in parenth6es

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 rRargin

60 Two columns;ragged right margin
TO713 columns; juitified right inargIft

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

_Passive voice, third person (e.g., Some success has been achieved tising empirical methods.)

_ Active voice, third 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.)

IIISE OF SCIENTIFIC AND TECHNICAL INFORMATION, ., ,
These questions are designed to determine your use of published scientific and technical information.

15. Do you use non-NASA authored literature in your research?
62 a. technical reportoliterature _ yes _no _ not sure
63 b. journal articles _ yes __..no _ not sure
64 c. conference/meetingpapers _ yes _ no _ not sure

s
16. Do you use NASA-authored literature in yer research?

65/ a. technical report literature yes _no _ not sure
66 b. joirmaI articles , _ yes , _ no _I__ not sure

67 c. conference/meeting papers _ yes _no , _ not sure

17. Do you us'e literature authored by Langley Research Cedter personnel?
68 a. technical report literature _ yes , _no not sure
69 b. journal articles _ yes _no not sure

pe' 70 c. conference/meeting pars yes " nor ____ not sure

64 7 7 I



APPENDIX A

YOUR IMAGE OF NASA AND LANGLEY-AUTHORED PUBLISHED INFORMATION

Please rate the following items, using the scale below:

Scientifit research is

Check 1 for "very important"
Check 2 for "somewhat important"
Check 3 for "neither important nor unimportant"

Important El 0 0 0 0 Unimportant
Checlo4 for "somewhat unimportant"
Check 5 for "very unimportant"

'18

C4

When compared to other journal articles in my field the PRESTIGE of NASA-authored journal articles is
71 Higher 0 0 0 0 0 Lower not familiar with those from NASA

When compared to other journal articles in my field, the PRESTIGE of Langley.authored 'ournal articles is

72 Higher 0 0 0 0 0 Lower _ not familiar with those from Langley
14 When compared to other technical report literature in my discipline, the PRESTIGE Of NASA-authored technical

reports is

73 Higher 0 0 0 0 0 Lower _ not familiar with those from NASA

When compared to other technical report literature in my discipline, the PRESTIGE of Langley-authored technical
reports is

74

75-77 ,

78-80

Higher 0
(1)

0
(2)

0
(3)

0
(4)

0 Lower not familiar with those from Langley
(5) (6)

20 When compared to other technical report literature in my discipline, the ADEQUACY,OF DATA in NASA-authored
technical reports is

1 Higher 0 0 0 0 0 Lower _not familiar with those from NASA

When compared to other technical report literature in my discipline, the ADEQUACY OF DATA in Langley-authored

2
technical reports is

Higher 0 0 0-- 0 0 Lower _ not familiar with those'from Langley

21 When compared to other technical report literature, the QUALITY OF VISUAL PRESENTATIONS in NASA-
authored technical reports (e.g., graphics, photography, type style) is

3 Higher 0 0 0 0 0 Lower _not familiar with those from NASA ..
When compared to other technical report literature, the QUALITY OF VISUAL PRESENTATIONS in Langley-
authored technical reports (e.g., graphics, photography, type style) is

4 Higher 0 0 0 0 0 Lower'
,

not familiar with those from Langley
.

(1) (F) (3) , (4) (5) . (6)

NASA SCIENTIFIC AND TECHNICAL INFO ATION

22 In terms of "ADVANCING THE STATE OF THE ART," NASA-authored scientific and technical information is
5 Higher 0 0 0 0 0 Lower _hot familiar with those from NASA t

...

In terms of "ADVANCING THE STATE OF THE ART," Langley-authored scientific and technical information is
6 Higher 0 ttk 0 0 0 LoU4r _not familiar with those from Langley

23. For my research, NASA icientific and technical information is

7 Important 0 --; 0 0 0 0 Unimportant

24. In terms of mY professional acivancement/development, publishing is
8' Important 0 0 0 0 . 0 UniMportant

25. In my organization, publication is

9 Encouraged 0 , 0 0 0 0 Discouraged

Co tinued On Next. Page, ;

6S
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26. For my research, 1 use:)(check appropriate boxes) -

a. STAR (Scientific and Technical Aerospace Reports),

Always Usually Sometimes Unfamiliar with

b

c.

the NASA announcement journal for report literature

IAA (International Aerospace Abstract), the NASA
announcement journal for periodicals, meeting papers,
and conference proceedings

SCAN (Selected Current Aerospace Notices), a NASA

0

0

0

0

0

0

0

0

d.

current.awareness publication

NASA literature searches obtained through NASA

0 0 0

Scientific and Technical Information Facility, NASA
libraries, Defense TeChnical Information Center, or
Dept. of Energy 0 0 0 0

BACKGROUND

The purpose of these questions is to determine whether people with different backgrounds all have different opinions The

answers will NOT be used to itntify anyone.
4

27. Total years of professional workrexperience _less than 1 year _1-5 years 6-10 years

11-15 years _16-20 years _ 21+ years

28. MAJOR field of interest (check oaly ONE, please)
_aeronautics _geosciences_ 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 organization you work at:_ industrial organization
17 _not-for-profit organization

_educational institution V

_NASA
_other government agency
_other (please specify)

30. Present professional duties (check the ONE that most applies):
_basic research __private consultant

18 _applied research__ , . technical administration
teaching/academic (day include research) _other (please specify)

\f

TO BE ANSWERED BY LANGLEY PERSONNEI: ONLY

31. Your position within the organization (check one):
. __individual contributor

19 _unit, group,, or section head
_branch/assistant branch head
_division/assistant division, chief .

,

32. How many years have you been With Langley?
__less than 1 year _1-5 years _6-10 years2Q_ ____ i 1-15 years- ._16-20 years _21+ years

21-22 33., Research organization assigned to (e.g., ACD, FED, MATD.).
.,,, ,.. ..-. *ow {NOW.* .., 4'4' 0 ,,,,o

114* (Please specify) , , ,

23-25

26-28

66 79



APPENDIX A

PROGRAM IMPROVEMENT (Please fill this out last.)

1. Are there comments you would like to add,about topics covered in this questionnaire/

2. Are thee comments you would like to add about anything not preViously mentioned?

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

44.

67
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APPENDIX B'

National Aeronautics and,4 REQUEST FOR PARTICIPATION :
Space Administration

, CENTER DIRECTOR' S TRANSMITTAL LETTER

tAingley ResearttrCenter
Hamptetp, Virginia
23665

Reply to Ann of

5

NASA

Approximately 18 months ago, a review and evaluation of 'the Cnter's scientific

and technical information (STI) program was tindertaken. 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 the report, the component parts, and their relationship

within the total report context. The goal of the study is to determine if the
NASA report format can lie improved.

Mailin questionnaires will be used toobtain the desired data. Aepresentative
sample of participants will be selected from three professional/technical societies
(e.g., AIAA, IEEE, and AGU) and from the Langley Research Center. The confidential

responses will be tabulated and analyzed 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 this effort and request your participation and cooperation. 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.

SincL ely,

bonald P. Hear/h
Director

' Enclosure
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APPENDIX C

REMINDER/APPRECIATION LETTER:

Continental Research INTERNAL SURVEY

o

0,/

rimirmill1111

February 3, 1982

(/-
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
know howMuch your effort was appreciated. The survey
was mailed from NASA on January 4, 1982. If you have not
received it, please call me at 1-489-4887.

Thanks so much!

Sincerely,

NGeray

82
69
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Continental Research

January 1982

e.

. g

APPENDIX D

TCOVER-LETTE11:.

EXTERNAL SURVEY

1

4500 Colley Avenue
Norfo+k Vo 23508

804 489 4887

Thank you for your willingness to Tarticipate 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 eviluate
NASA's scientific Rod technical information program. oA sample of a
typical NASA technical report has been enclosed for'yotr reference.

Your opinions are vital. please complete the enclosed anonymous survey
today and return it to me at Continental Research, P. 0. BOx 6112,
Norfolk, Virgiinia 23508, using t pre-paid envelope,prnvided.

Your cooperation-is appreciated.

Sincerely,

Nanci A. Glassman
President

NG/js

Enclosures! 1 pre-test survey
1 pre-paid envelope
1 postcard
1 samplereport

70
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Continental Research'.' CI
.

NDE=PPREA3ION LETTER:
E RNAL SURVEY

ASIA.

,RebruarY 1, 1982 A

4500 Coney Aven
Nprfchi Vo 23508

804 489 4887

Just' a note to thank you for your willingness to participate in our
pretest survey for the National Aeronautic and, Space Administration.

Someone from my'ofiice 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,

Nanci W. Glassman
President

NG/js

tzo
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1-30

31-40

41-50

4ja - -

QUESTIONNAIRE WITH AGGREGRATE TALLIES:
INTERNAL SURVEY

NASA Technical Report Format

-'

These questions are designed tu determine how NASA technical reports are read and the preferred format of our readers

I. The format' for a typh.al NASA tek.hnial report aPpears below. Please number IN O'RDER the umponents you
generally read/review. (For example, if you reid the "ABSTRACT" first, number it with a "I .") Do not number
those components you skip.

a _ Titk Page See'Table D(p. 21 ) 'for

b F.oreword aggregrate tallies for
(number I , 2,3, etc.) c. Preface question 1

(Ignore' items you dw not read) d Table of Contents
C Summary

Introduction

8. Symbol List and Glossary
h. Description of Research Procedure

_ Results and Discussions

Conclusion
k Appendixes
I. _ References
in Tables

n. Figures
0 Ab St ra CI

Z. Referring tu the list above, which NASA report lAimpönents do you review or read to determine if you will actually
READ THE REPORT? (ple,ase list letter from list above in the order you review them)

mvmw review review reylew review

first second third fourth fifth. ;

See Table J( p.27) for
aggnegrate tallies for
question 2,

3 In your opinion, whichoithe above listed (in q. 1) report compOnents could be deleted"

See Tab le 0 p. 31) for

aggregrate tallies for
Question 3.

4. Should ALL technical repoits have 2 Table of Contents (regardless or tengtn ot report)?

51 22.1°-"'_Pees. all should. 77 9%No, only long reports need it. n=376

S. Given that NASA reports contain brief abstracts (about 200 words) in the back, do you also need the more detailed
sumniary section (which appears in the front)?

52 51.1%Yes, Include a summary, too. 48.9*o, don't bather with it. n=374

6. Where in a NASA technical report should a Definition of Symbols and Glossary of Terms appear" (check only one)

148 Near front of report
12..3.%_ Near back of report

53 n=37520. C% Near front of report AND where symbol or terniappears
Neil back of reportji ND where syMbol or term appears

10.-1.5, NO Sy mb.ol List diClossary of Terms needed, Just define simbol or term where it appears in Rport

7, When,Appendixes appear itechnical report, when do you usually read them" (check only one)

54
1 -fo.4 Before ,the text

22 ..C4With the text
76.-42s. After the text

.41%. 72

} n=373
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8 Whire in a NASA technical reptrt should the illustrative material (tables, graphs, phutographs, etc.) appear?
80..3 Integrated with text

55 n=37519.-74 Separate from text; at end of report .

56

57

9 If illustrative material should be integrated, is there a Point at which4he illustrative material mterrupts your reading?
(check only one)

25...-Yes, when there are two Pages of illustrative material for every page of text
17...I.%Yes, when there are three pages of illustrative material forevery page of text

8....1.1Yes, when there are four or more pages of &stripe material for every page of text
9....2&NO, I always prefer to have illustrative material integrathd in text

10. When do you usuallyw'read illustrative material? (check only one).
114.,21Before the iexr
62. 6%With the text n=377

2- 7%After the, text

n=298

11 Which of the following two forms of reference citation do you prefer for technical reports? (check onc)
Cited in text by author/year (e.g., Jones 1978) w,ith an alphabetical list in bacit of report58 n=37164....24Cited in text by number (e.g., reference i 6) with a numbered list in'back of report

12. How do you prefer to have dimensional values specified in reports? (check only one)
22..31 The International System (S.I.) units (e.g., meter, kilogram)

U.S. Customary units (e.g., foot, pound) 1
. .

n= 374
25.7% S I units with U.S. Customary units in parentheses
22.2% US. Customary units with,S.I. units in parentheses

59

13. Which of the following formsof layout do you prefer efor technical reportr (check only one)
53.1.1.1zOne c'olumn; ragged right margin

' 24.afbne column; justified right margin I n=36560_ -- )8...31 Two columns; ragged right margin
1291 Two columns; Justified right margin A

14. Wlych of the following writing styles do you prefer for technical reports? (check only one)
539± Passive voice, thyd person (e.g., Some success has bten achieved using empirical methods.) n=368

20.4% Active voice, third person (e.g., Using empirical-metho,i)ls investigators have achieved some success.)., ,,, ,cL" tQ Active voice, first person (e.g., Using empirical metl4swe have achieved somi success.)
61_
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QUESTIONNAIRE WITH AGGREGRATE TALLIES:
NASA Technical Report Fokmae EXTERNAL SURVEY

These questions are designed to determine how NASA technical reports are read and the preferred format of our readers

The format for a typical NASA technical report appears below. Please number IN ORDER- the components4,pu

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 Tar& E( p.22) for
b RoreWord aggregrate tallies for

(number 1, 2, 3, etc.) c .1'reface question 1.
(ignore items you do not read) Table of,Contents

Summary
f Introduction
g _Symbol List and Glossary
h Description of Research Procedure

_ Results and Discussions .

j Conclusion
k Appendixes
I. _ References
m._ Tables
n. _Figures
o _ Abstract

- Referring to the, list above, which NASA report components do you review or read to determine if you will actually

READ THE REPORT" (please list lefiefrhm list above in the order you review them)

31-40 See Table K ( p. ) for
review review reinew review review aggregrate tallies for
first second third fourth fifth question 2.

.

3 In your opinion, which of the above listed (in q. 1) report components coulieloe deleted?

41-50
Sde Table 0 (p.31) for
aggregrate tallies for

4 question 3.

4. Should ALL technical reports have a Table of Contents (regardless of length of report)9

51 4 3_53Yes,all should. 56. 5%,No, only !Ong reports need It .n=503

5. Given that NASA leports contain brief ab'stracts (abotif 200 words) ih the back, do you also need the more detailed

summary section (which appears'm the front)?

52 68. 8%Yes, include summary, too. 31.3%lo, don't bother with it. n=496

6. Where in--a NASA technical report should a Definition of Symbols and Glossary of Terms appear.' (check only one)

47_,1:jNear front of report

'53
-15__029Near back of report
16.j2f/Near front of repori. AND where symbol or term appears n=501

9,...nNear back of report AND where symbol or term appears
12.a9i,NO Symbol List or Glossary of Terms needed, just define symbol or term where it appears in report

54

40. 4

7. When Appendixes appear in a technical report, when do you usually read thee (check only one)
2. e fore the text

20...-5Vith the text
7 7_agrAfter the text n=499 1

V
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8 Where in a NASA tek.hruyal repurt should the illustrative material (tables, graphs, photographs, etc.) appear^

55
60..antegrated with text
19_...EC.Separate from text, at end of report n=500

9 If illustrative material should be integrated, is there a point at whih the illustrative material interrupts y our reading?
(check only une)

1 ':,1-35Yes. when there are two pages of illustrative material for every page of text
L'n 'Wes. when there are three pages of illustrativematenal for every page of text

56 n=399
2._2-Yes, when there are four or more pages of illustrative material for every page ot text

5_43%Jo, I always prefer to have illustrative material inte rated in text

10 When do you,usually read illustrative material? (check o ly one)
tfie text

71.Vith the text nr 500
fter the text

II, Whiv.h of the folluiting two furrris uf reference citation do you prefer for tedink.al rePurts^ (chet.k Line) n= 94
3E__LITited in text by author/year (e.g., Jones 1978) with an alphabetical list in back of report

nrited in text hy number (e.g., reference 16) with a,numbered list in back of report

57

58

12. Flow do you Rrefer to have dimensional values specified in reports? (check only one)
2 L.Ale International System (SI) units (e.g., meter, kilogram)
17, 94.3S Customary untu (e.g., foot, pound)

. 59 units with US. Customary units in parentheses n=149
S Customary units with S.l. units in parentheses

.. One column; ragged right margin3c

13 Which of the following forms of layout do you prefer for reports? (check only one)
55
24 '419ne column, justified right margin ,

4 60 =.2..E24'wo columns, ragged right margin

14 .7two columns: justified right margin ,

14. Which of the following writing styles do you prefer for technical reports? (check only one) n=487
25. n!assIve voice, third person (e/g., Some success has been achieved using empirical methods.)
i'-' Actne voice, third person (e.g. , Usmg empirical methods, invespgators have achieveome success.)

61_ 35. a°^Active voice, first person (e.g.. Using empirical methods, we have achieved some succIss.),

75
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and abstract, the location of the symbols list and glossary, the integration of illustrative material, the preferred
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The validity of five assumptions was tested. Conclusions were drawn from the 14 questions which were

grouped into l2 survey topics. The results of the reader preference survey indicated that the conclusion was

the componetit most often read by survey respondents, The summary, conclusion, abstract, title page, and

introduction were the components used most frequently to determine if a report would actually be read.
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bols and glossary of terms should be located-in the frortrafthe reptyrt-,-and-thatillustrative-material-should-be--
integrated with the text rather than grouped at the end of the report. Citation by number was the preferred
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style of writing preferredby the respondents.
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