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Heading-Introduction Technique 

By 

F . BRUCE SANFORD, Senior Scientific Editor 

Bureau of Com.m.ercial Fisheries Branch of Reports 
U.S. Naval Air Station 
Seattle, Wash. 98115 

ABSTRACT 

Because of the vast increase in the scientific literature, 
technical writers m.ust help the reader grasp ideas quickly. 
For this purpose, headings and introductions are two of the 
m.ost useful devices. 

Headings give the reader im.m.ediate insight into large 
blocks of inform.ation and help him. digest them. rapidly. 
Accordingly, they are an exceedingly valuable aid to speed 
reading. 

Although headings are greatly helpful, they are not suf
ficient. They som.etim.es are am.biguous, they do not give 
reasons, and they look neither backward nor forward in the 
article- -they are concerned only with the present. They 
therefore need supplem.entation by introductions, which 
supply this inform.ation that headings, because of their 
brevity, cannot give. 

Introductions, in contrast to headings, are com.plex 
devices. They have five transitional functions; therefore, 
a com.plete introduction is m.ade up of five parts. This 
m.anual defines the functions, nam.es the parts, and shows 
how to use them.. 

The m.anual thus is concerned with the heading-intro
duction technique, and its aim. is to show how we can use 
this technique to help the reader grasp our idea fast. 

INTRODUCTION 

When we write our article, we 
use an outline to help us organize 
Our ideas. If, however, the ideas 
are com.plex, the outline is com.
p lex. It then tends to be ·self de
fe ating. Though it enables us to 
present our ideas logically, they 
m.a y be so com.plexly interrelated 
tha t the reader cannot follow them. 
readily. How do we solve this 
p r oblem.? 

To solve it, we help the reader 
m.ake the transitions from. one 
section of our article to another. 
Helping him. m.ake them., however, 
is hard. The aim. of this m.anual 
therefore is to pres ent a tech
nique for giving him. the transi
tional aid he needs. 

This technique is based on two 
device s - - headings and introduc
tions. These devices are not 



inde pendent , for the y supplement 
one a nothe r . T hi s fa c t gives rise 
to the expr e ss ion "Hea ding-Intro
duction Technique . " 

For the sake o f s i mplicity, de
spite thi s re l ati on, we shall con-

sider the two device s separately . 
We shall look into he a dings firs t. 
A knowledge of them will lay a 
basis for our study o f introduc . 
tions. 

I. HEADINGS 

We take our hea dings f r om our 
outline. So, onc e w e h a v e made an 
outline, our main w ork on our 
headings has been done . To use 
headings with skill, howeve r , w e 
need to keep in m ind t h at t hey 
have t wo major funct ion s: 

1 . To tell the r e a de r what , i n 
a nutshell, our subject, or t op ic, 
is. 

2. To indicate to him its l evel 
in the outline (fig . 1) relative to 
our othe r t opic s . 

When devising hea dings that will 
serve these func t ions best, we keep 
in mind two main needs: t he need 
for meaningfulne s s a nd t he need 
for distinctiv eness. 

A. MEANINGFULNESS 

What transitional func t ion does 
meaningfulnes s have in headings? 
And granted that t heir me a ning
fulness aids transitions, how do 
we make the m meaningful? 

Branch-chain outline: 

1. Transitional Function of 
Meaningfulness 

To grasp our ideas quickly, th 
reader must know what we ar 
talking about . If, for exam ple, h 
thinks we are talking about s a l mon 
when we are actually talking abou 
Salmonella, a bacteria named afte 
Dani el E. Salmon, he will be c on 
fus e d until he finds out what ou 
true subject is . Recognizing tha 
t h e reader must know what w e ar 
talking about before he can under 
stand our discussion, we do no 
waste h is mental energy and sloVl 
him down b y making him gue ss 
We tell h i m immediately. H ow. 
B y the us ~ of headings. 

Headings , being signalling de 
v ices for telling the reader w ha 
our subject is, also signal to hi 
when w e change our subject . Upon 
s e e ing a new heading, he know 
that our thought is taking a ne 
directio n. He therefore does n o 
continue reading while mistaken! 
believ ing that we are still discuss 
i n g the previous topic. By signallin g 

Conventional outline: 

0 Topic A Level 0 

I. Topic AA Level 
A. Topic AM} Level 2 B. Topic AAB 

1 
II. Topic AB Level 1 

A. Topic ABA} Level B. Topic ABB 

Figure l. - -Levels of outline division. 



hat the subject has changed, head
ngs thus help him make the tran
ition from one subject to another. 

By mer ely signalling that a 
hange is taking place, headings 
Lre greatly helpful. To achieve 
naximum transitional value, how
ver, they not only should signal 
he change but should tell exactly 
~hat the new subject will be. The 
ransition from one subject to 
.nother is not complete until the 
'eader again knows what we are 
alking about. 

Meaningful headings also aid 
ransitions in another way. If they 
lre fully meaningful , the reader 
:an remember them better . By 
leing able to keep them in mind, 
Ie can follow our thought easier 
n its flow from superior topic to 
iubordinate topic and from one 
:oordinate subtopic to another. 

Wording headings meaningfully 
herefore is one of our main ways 
)f helping the reader grasp our 
deas quickly. 

2. Achievement of meaningfulness 

Exactly how do we make our 
leadings meaningful? We try to 
~ord them in such a way (a) that 
:he coordinate headings are paral
.el in form and (b) that all head
ings--including the title of our 
1rticle--are clear. 

a. Wording for parallelism.-
What advantage is parallel word
ing to the reader? It help him 
recognize which of our topics are 
coordinate. It thereb y aids him in 
making the transition from one 
coordinate topic to another. As we 
shall see, however, we have other 
t echniques to aid him in making 
this transition. But communicating 
c omplex ideas is hard; therefore, 
we use every means we can to 
e nable him to grasp our ideas 
quickly. So we make our· coordi
nate headings parallel in form. 

In wording our coordinate head
ings for parallelism, we often are 
troubled by questions concerning 
0) singular and plural subjects 
and (2) noun modifiers. 

(1) Singular and plural sub
jects.--Suppose that we have two 
coordinate headings such that one 
is singular and the other is plural 
(fig. 2). Is this deviation from 
strict parallel form permissible? 
Yes. Both headings have the same 
kind of core--in this case, a noun. 
So we consider them to be parallel. 

I. Sun 

II. Planets 

Figure 2.--Singular and plural 
coordinate headings. 

(2) Noun modifiers .- -Anothe r 
problem that often confronts us is 
the use of different noun modifiers. 
Suppose that we have been able to 
force our headings into parallel 
form as shown in figure 3. To 
make the headings more meaning
ful, could we change them as shown 
in figure 4? Yes. Again, all the 

L The White House 

IL The seven-gables house 

IlL The Jack-built house 

Figure 3. --Forced parallel wording. 

L The White House 

II. The house of seven gables 

IlL The house that Jack built 

Figure 4.--Coordinate headings in which 
different kinds of noun modifiers are 
used. 
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headings have the same kind of 
core - -in this case, the noun 
"house." We would consider them 
to be parallel. But we have to be 
careful that the headings do have 
the same kind of core . Otherwise, 
we may fall into errors as ridicu
lous as those in figure 5 . 

I. The White House at the height of 
the social season 

II. Dining at the White House 

III. To dance at the White House 

IV. My impressions of famous visitors 
at the White House are unforgetable. 

Figure 5. --Faulty parallelism. 

b. Wording for clarity.--As we 
have just seen, in wording our 
headings for parallelism, we en
counter problems, as for example, 
when we mix gerund phrases with 
infinitive phrases and phrases with 
sentences. What problems do we 
now encounter in wording our head
ings for clarity? The main ones 
concern the number of words and 
the choice of words. 

(1) Numb e r of words.--The 
shorter a heading, the greater is 
its aid to rapid reading. Thus, 
ideally, the heading should con
sist of only one word. Yet, the 
sense of the heading should not 
be sacrificed to brevity. To ex
press any idea, we need a certain 
minimal number of words. We 
therefore do not speed the reader's 
rate of grasping our ideas when 
we do not use enough words to re
veal them. So, we use as many in 
our headings as are required to 
m~ke the meaning of the headings 
reasonably clear. 

In considering the number of 
words in our headings, we should 
keep in mind that headings are not 
independent of one anothe r. They 
occur in groups comprising a su
perior heading and two or more 
coordinate subheadings (fig. 6). 
Note in figure 6 that the total 

4 

Or ganizat i on 

I. Clas s ical method 

II. Invers e cla s s i cal method 

Figure 6. --Superior and coo rdinate 
s ubhea dings . 

number of words in the group i s six 
whereas the number of words , say 
in Topic I is only two. Becaus e th 
group has g rea t e r number 0 

words, it enables us to commu ni 
cate better than does anyone h ead
ing alone. 

Of course, w*ere the members 
of the group independent of one 
another, the greater numbe r oj 
words would be of no consequence 
But they are not independent . To 
see this point clearly, let us pu 
figure 6 in symbolical form (fig 
7). According to logic: 

Topic A = Topic AA + Topic AB (1 
Topic AA = Topic A - Topic A B (2 
Topic AB = Topic A - Topic AA (3 

Because the topics are interre 
lated, the reader can ordinaril 
gain insight into anyone topic b 
considering the other topics wit] 
which it is associated. If Topio 
AA, for example, is not clear t o 
him, he can study Topics AandAE 
in combination to see if he call 
infer the meaning of Topic AA, as 
suggested by Equation 2. 

Topic A 

I. Topic AA 

II. Topic AB 

Figure 7. --Symholical r epr esenta tion 0 

figure 6. 



ver.e 
MltlliOd" 1. the cooreli

would be ve no in
m bod refer. to a 

kina outline. rather 
o .ome method ofmak-

he combined headina. 
be helpful if. in combina
y .tU1 are not meaningful 
Y live the wronl idea. In 

6, for example. "Organiza
ilht refer to a method. 
.tructurina an indu.trial 

or of organizing a charity 
We therefore make our 

1e ••• ubject to misinter
by addinl more WOfds 

title perhaps a. ShOWD in 
8. Thu.. in devising our 

.1111111.. we try to word them in 
that each heading helps 

what the othe r headings 

1.tac the Technical Article 

1 etaadeal .. thod 

1. IDverae ctaadcal .. thod 

8.--GIYInI the group greater mean
by malWls the title more meanlng-

• .0 try. of course, to make 
h. dina .elf ufiicient. With 
houlht in mind, we would 

e he wordina of the topica in 
perhapa to that in figure 9. 

by dding three worda --
1y. "of outline formation"-

Topic. I nd n. e make 
nina clearer and thereby 

eli r 

taure 9.--Attempt at _II-au"t t 
bead1np. 

(2) ChOice of worda.- Incr 
inl the number of worda la no our 
only method ofmakln our me nln 
clearer. For example, we often c n 
make them leaa ambiguoua. nd 
can help enaure tha , aeman icall , 
they will have only one meanan 

(a) Ambigulty.--A we hav 
a e e n. the term "Claaaic I In 
figure 6 furnishea an example of 
ambiguity. This term could apply 
to physics, art, mualc--many 
fields. 

To reduce the ambiguity of he e 
headings, we replace I Clasalca 
and "Inverse Classical" b more 
specific terms--'Oeduchve and 
"Inductive" (fig. 10). Oeduc IV 

indicates that we a re reasoning 
from the general to the partlcu. 
lara Inductive indicates the reo 
verse. Thus, these term augge t 
to the reader that our subj ct do a 
have something to do With mental 
processes. 

Oraanlalna the Tee 1,"1 Arcl 1 

1. Deductive _cbod of utll e f .-.1 
11. Inducclve _cbod of utll e f 

Figure IO.--Repllcement of 1mb t U 0 U 

terma (compare Ith' 9) 

(b) Semanhca.. Clo e 
lated to the problem of ambl Ul 

is the problem of em.nhc T I 

problem 18 one In Ich e 0 

aelvea attach two dlfte ren m 
Inga to the same T e 



meaning we attach is always more 
general than the other. When we 
make an outline, for example, we 
often find that one of our sub
topics is expressed by the same 
term as that expressing our su
perior topic (fig. 11). On analysis, 
we find that the common term 
al wa ys has diffe rent meanings in 
the two headings. In the particular 
case shown in figure II, for ex
ample, Tower 2 refers to the tower 
its elf, whereas Tower 1 includes 
the guy wires. How do we solve the 
problem? We try, if we can, to find 
either a more general expression 
for Tower l or a more specific ex
pression for Tower2. In this ex
ample, we find it simpler to replace 
Towe rl by a more gene ral expre s
s ion, as indicated in figure 12 . 

I. 

II. 

2 Tower 

Guy wires 

Figure ll.--Subtopic with the same 
title as the superior topic. 

Tower System 

I. Tower 

II. Guy wires 

Figure 12. --Tower! replaced by a 
more general expression. 

B. DISTINCTIVENESS 

In Section A, we saw that to 
help the reader make transitions 
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from one topic to another, we need 
to make our headings meaningful 
But are transitions from topic t( 
topic the only kind of transition 
we ask him to make? No. We alB 
ask him to make transitions fro 
one level of outline division t 
another, for our topics do not a 
occur at the same level in the out 
line. 

In general, the transitions amOn 
our topics are of three kind 
(1) those from a superior to 
subordinate topic, (2) those fro 
one coordinate topic to another, a 
(3) those from a subordinate topi 
to a superior topic. Transition 
invol ves a change from one lev 
in our outline to the next lowe 
level, and Transition 3 involves 
change from a lower level to 
higher level. Transition 2 is t 
only transition that takes place 
the s arne level. Thus, when 
reader makes a transition fro 
one topic to anothe r, he has to kno 
not only what topics are involve 
but also what levels of outli 
division are involved. Otherwis 
he will not completely understa 
what is taking plac e. 

The longer an article is and t 
more complex its subject matte 
is, the greater will be the numb 
of levels of division in our outlin 
These different levels are si 
nalled to the reader by means 
differences in styles of headings 

But the greater the number 
styles of headings required, t 
harder it becomes for us to inve 
style s that diffe r. So we need 
consider ways of varying them. 0 
basic means are: 

1. Positioning--such as in 
center, flush with the margin, 
indented (fig. 13). 

----------- Center heading ----------- Level 0 

Flush heading ------------------------ Level 

Indented heading. -- ------------ Level 2 

Figure 13. --Differentia ring by position. 



2. Altering size, class , weight , 
o r width of type - - such as b y the 
use of upper and lower case t y p e 
(fig. 14). 

CENTER HEADING -------- --- Level 0 

Fl ush Heading ------- - ---------------- Levell 

Indented heading - -- - ------------ Level 2 

Figure 14.--Differ entiating by upper-case 
or lower-case type . 

3. Underlinin g (fig . 15 ). 

lett e rs , or words and nUITlbers 
(fig. 16) . 

5. Punctuating (fig. 17). 

----------- CENTER HEADING ----------- Level 0 

Flush Heading -------------- ________ __ 

Indented heading .. V_un _____ _ Level 2 

Level 1 

Figure 17. - -Differentiating by punctuation. 

___________ CENTER HEADING - - - - ------- Level 0 

Fl ush Heading - - -------- ---- ----- -- --- Levell 

Indented heading ---- -- - - ---- - - -- Level 2 

Figure 15. --Differentia ting oyunderlining. 

4. Using co e ffic ients--s uc h as, 
nUITlbers, a lterna t i ng nUITlbers and 

We try to combine these varia
tions in such a way that the reader 
can immediately identify our topics 
as to level. The headings in figure 
18 shows a combinationthatweuse 
i n Fishery Industrial Research. 
M a ny other combinations are, of 
course, possible as are illustrated 
by the different ones used in other 
publications by the Bureau. 

Number coefficients: 

1. 
1.1 
1.1.1 

Primary Heading 
Secondary Heading 
Tertiary Heading 

Number-letter coefficients: 

I . Primary Heading 
A. Secondary Heading 
1 . Tertiary Heading 

Word- number coefficients: 

Part 1 
Primary Heading 

Chapter 1.1 
Secondary Heading 

Sec tion 1. 1. 1 
Tertiary Heading 

Figure 16.-- Differentiating by heading 
coefficients. 

7 
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Part 1 
PRIMARY HEADING IN A LONG ARTICLE 

Chapter 1.1 
SECONDARY HEADING IN A LONG ARTICLE 

Section 1.1.1 
TERTIARY HEADING IN A LONG ARTICLE 

1. GRADE 1 HEADING 

This heading is printed in boldface. 

A. Grade 2 Heading 

This heading, although underlined when typed, is printed 
in boldface and is not underlined when printed. 

1. Grade 3 Heading 

This heading, although underlined when typed, is printed 
in boldface and is not underlined when printed. 

a. Grade 4 heading.--This heading, although underlined 
when typed, is printed in boldface and is not underlined when 
printed. 

(1) Grade 5 heading.--This heading is printed in 
light face but is underlined. 

(a) Grade 6 heading. -- This heading, although 
underlined when typed, is printed in italics and is not under
lined when printed. 

(a.1) Grade 7 heading.--This heading, although 
underlined when typed, is printed in light face and is not under
lined when printed. 

(a.1.1) Grade 8 heading.--This heading, 
although underlined when typed, is printed in light face and is 
not underlined when printed. 

Note: The use of Grade 1-6 headings is preferential to the 
use of part, chapter, and section headings, which are 
used only in long articles to reduce the need for 
headings of Grade 7 or of larger number. 

Figure 18.--System of headings used in Fishery Industrial Research. 



II. INTRODUCTIONS 

As our treatment of headings in
dicated, the underlying aim of this 
manual is to increase the rate at 
which our article can be read. 
Rapid reading is of concern not 
only to the reader but also to us, 
for we authors are the ones who 
control the reading situation. The 
best-trained speed reader can 
never grasp our ideas faster than 
our writing techniques permit him. 
So we control the maximum read
ing rate. 

By the use of meaningful head
ings, we prepare the reade r' s 
mind to grasp rapidly each of our 
topics as he comes to them. Also, 
by the use of distinctive headings, 
we help him keep hack of whether 
the topic we are talking about is 
superior, coordinate, or subordi
nate. By these means, we help the 
reader make full transitions from 
one topic to another and from one 
level of outline division to another. 

Valuable though headings are in 
helping the reader make these 
transitions, they are not sufficient. 
The reader must keep our topics 

in mind if he is not to get lost. By 
making our headings meaningful, 
we can help impress them on his 
memory. Nevertheless, if our 
article is complex, we present him 
with more topics than he can re
member without taking the time to 
memorize them. 

Though we would like the reader 
to fix them in mind, we do not want 
him to spend the time required. 
Once he picks up our article and 
decides to read it, we want him to 
keep his fo rward reading momen
tum. How then can we solve this 
problem? We can us e introduc
tions. 

But what are introductions? Are 
they topics that we omitted from 
our topic outline? No . They are 
what we tell the reader about the 
topics so as to aid his memory 
and in other ways help him make 
the transitions from one to another. 

If introductions are not topics, 
how then can we fit them into our 
topic outline? The answer is easy. 
We insert them as shown in figure 
19. 

Basic tOEic outline: Outline with introductions inserted: 

Topic A 

I. Topic AA 
A. Topic 
B. Topic 

II. Topic AB 
A. Topic 
B. Topic 

AM 
AAB 

ABA 
ABB 

Topic A 
Introduction A 

I. Topic AA 
Introduction AA 

A. Topic AM 
B. Topic AAB 

II. Topic AB 
Introduction AB 

A. Topic ABA 
B. Topic ABB 

Figure 19. --Insertion of introductions into a topic outline. (Note: Since introductions are 
not topics, they are not given coefficients. Omitting the coefficients enables us to keep 
the logical coefficients that we gave the topics when we made the topic outline. Further
more, omitting them signals the reader that we are not presenting another topic but 
rather that we are introducing another topic or series of topics.) 

9 



Intr,-"'Iducti "'In 

Part I 

Part II 
Part IL~ 

Part IL-\l 
Part IL~_ 

Part lIB 
Part IL. l 
Part II "'\ 

Tl 



is made up of a nu:mber of inter
locking units. We call the:m units 
of outline division (fig. 24). 

Figure 22.--Simplification of Topic AA by 
division. 

In :making an outline, we do not, 
f course, have to start with Topic 
~ . For exa:mple, we could start 

ith a topic that IS :more general, 
ay, Topic G. Then, in abridged 
orm, our outline :might look like 
he one in figure 25. Evidently, 
hen, as can be inferred fro:m 
igure 26, we can start with as 

general a topic (or, conversely, 
with as specific a topic) as we 
wish. 

Let us assu:me now that we are 
writing an article about Topic A 
and not about Topic Gil even though 
t he outline in figure 26 :may be 

Ii AA~A I (III) 

valid and :may thus contain Topic A 
as a subtopic. Then, although our 
article is about Topic A, we prob
ably will want to tell the reader 
of the relation between Topic A 
and Topic Gil. And we will want 
to tell hi:m about the relations 
a:mong Topics A, AA, and AB. 

Since the t opic outline has no 
place to reveal this infor:mation, 
we insert Introduction A, as was 
shown earlier in figure 19, to 
gi ve us a place. Thus, we can now 
use Introduction A to reveal the 
units that are antecedent to Unit 
I (for exa:mple, Units -III , -II, and 
-I) and then to reveal Unit I itself. 

1. Revealing Units Antecedent 
to Unit I 

When we write an article, we 
have to start so:mewhere. But 
where? Assu:ming that the article 
is about Topic A, we usually start 
by discussing a :more general topic, 
such as Topic Gil. 

In any given field, the :more 
general a topic is, the :more likely 
the reader is to know so:mething 
about it already. For exa:mple, 
:most rea d e r s know so:mething 
about the g e n era I topic called 

- _______ .1 

'-------------------- - -

Figure 23.--Simplification of Topic AAA by division. 

11 



, ~------~--------, , , 
, , , 
, , 

(I) 

, " 

, ~--------'--------....; , 

I , 

" 

(V) 

,-

/~(1V) \ /~' - (Vr-1)--L--. 

, AABA :: ABAA 
• I I ,I I 

(VII) 

t ............ _ .. .. _____ ~ , _ ________ .. _ .. _ _ iL ___ .. ___ .. ___ .. _ .. ~ 

Figure 24. --Units of outline division. 

----------------------------~ 

Figure 2S.--Ahridged outline of Topic G 
(compare with fig. 24). 

r~ J' 
L---_____ _ 

(1) 

Figure 26.--Ahridged outline of Topic Goo. 

12 

"chemistry" even though they rn 
know nothing about the speci 
topic called "physical chemistr 
So, starting with a general to 
allows us to use the technique 
guiding the reader from the kno 
to the lesser known. 

Furthermore, starting with 
general topic helps us to sh 
the value of our subject quick 
If we can show that our subjec 
Topic A, is closely related to 
well-known general topic, then t 
reader can quickly see that Top, 
A is of value, since he proba1:3 
already knows why the 
topic is of value. 

Ideally, when relating, s 
Topic G" to Topic A, we sho 
completely reveal Units -III, -
and - I. Revealing all the topics 
each unit, however, would requ· 
us to reveal Topics H', H, and 
On weighing the value ofthis inf 
mation against the need for brevi 
however, we may decide to omit 
mention of these topics, since t 
do not lead the reader directly 
Topic A (fig. 27). Having, in t 



I 
I 

Figure 27. - -Line of direct descent from 
Topic G" to Topic A. 

i nstance, decided not to pr e sent the 
antecedent units c ompletely , we 
w ould merely present Topics G il , 
G ' , and G in sequence. 

Since the r e a d e r probably 
already has some knowledge of 
these topics , telling him a bout 
them has more the funct i o n of r e
calling them to h is mind t h a n of 
telling him something t h at h e did 
not know before. S o, this r eview 
can be brief, as shown b y the 
abridged in troducti on in figur e 28. 

When designing Part I of an in
troduction (fig. 28 ), we aim a t 
guiding the reader d irectly f rom 
our general topic , say Topic G il, 
to our major topic , Topic A . In 
l eading the r e a d er d irectly t o 
Topic A , although we may cite t he 
literature, we c i t e o nly tho s e 
references that ar e pertinent . If 
we wish to p r esent a rev i ew, we 
give it elsewhere in the arti cle, 
preferably in t h e appe ndix, wh e r e 
it will not stop the flo w of thou ght 
we are try ing to maintain. B e 
cause each of our stateme nts now 
leads the reader di rectly to T opi c 
A, we can usually make our re 
view of the antecedent top i c s 
brief. The opening paragraph in 
figure 30, page 16, fur n ishe s a n 
example. 

2. Revealing Unit I 

As we have seen, revealing the 
units antecedent to Unit I is largely 
a review of ideas that the read e r 

a lready m ore or less knows. Unit 
I is whe r e we present new infor
m ation t o him. Because it is new, 
Unit I (and the units subordinate 
t o it) m u s t be revealed completely. 

What i s in Unit I that needs to 
b e reveal ed? Looking at it (fig. 
29), we see that it has two major 
parts: (1) a con t roll i n g topic 
(T op ic A), so-called because it 
cont rols the s cope of the unit-
that is, it defines and limits its 
subject area--and (2) two or more 
developing topics (Topics AA and 
AB )--so called because they de
velop or explain the particular 
a s pect s of the subject a s defined 
by the controlling topic. 

These, then, are the contents of 
Unit I that need to be revealed . 
Because the controlling topic is 
the heart of the unit, let us ex
a mine it before examining the 
developing topics. 

a. Controlling topic (Topic A). -
The reader has to know what sub
ject we are talking about before 
he can understand what we are 
trying t o tell him about it. This 
fact explains the great value of 
headings. As we saw earlier, they 
indicate to the reader, at a glance , 
wha t the subject is. Nevertheless, 
headings, owing to the need for 
brevity, are often more or less 
a m biguous. Hen c e, to tell the 
rea der exactly what we are talking 
a bout, we often need to e x pres s our 
subject in a complete sentence 
rat her than merely in a w ord or 
a phrase. 

But even if we take an entire 
sentence, is that sufficient? L e t 
us try an experiment. The follow
i n g sentence states a controlling 
i dea: 

The object of the work reported 
in the present paper was to deter
mine if alpha-monoglycerides can 
be produced by glycerolysis of the 
oils of menhaden, tuna, and herring. 

We now know what the author 
p lanned to talk about inhis paper-
namely, productionofalpha-mono
gl yceride s . Suppose that he would 
i m mediately start to report on 
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Specific illustration of Part I of an introduction: 

FAULTY ORGANIZATION IN TECHNICAL BOOKS 

Introduction 

In the advanced countries of the world, education is one 

of the main industries, for it involves a large part of the 

population in each country and a large investment of the 

national resources. This involvement is easily understand -

able, since a science-based society requires that most of its 

members be highly trained. 

Fundamental to the educational process is the use of 

textbooks. Their usefulness, however, depends in large part 

upon their communication efficiency, and their efficiency, 

in turn, depends considerably upon how well they are organized . 

Yet, despite the great social and economical importance of 

textbooks, despite the need to maintain their communication 

efficiency at a high level , and despite the close relation of 

their efficiency to their organization, authors are not giving 

sufficient thought to organizing the books logically . 

General illustration of Part I of an introduction: 

Introduction 

Part 1. Reveals the pertinent parts of the antecedent units 

of outline division 

Figure 28.--Introduction starting with an extremely general topic and then moving rapid! 
toward the more specific one that is the subject of the article. 

producing the m. Would we be 
satisfied with the foregoing state
ment? No- -not if we are thinking. 
The author would have left us 
with such questions as: Why do 

we need to know about alpha 
monoglycerides? And why do 
need to know whether they can b 
produced by glycerolysis? Al s 
why do we need to know whethe 
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Controlling t o pic 

Develo ping t o pics 

Figure 29.--Unit 1. 

t hey can be produced from men
haden, tuna, and herring oils? W h at 

as all this to do with us? Thus, 
hen we state our controlling ide a 

explicitly, we raise questions i n 
the reader's mind unless we hav e 
previously given him background 
information that an s we r s t he 
questions before he has felt the 

eed to ask them. 
So, before stating our controlling 

idea , we should anticipate s uch 
questions and supply ans wers t o 
them before they are asked . W e 
could, of course , state the c on
trolling topic and then answer t he 
questions afterwards. If, h oweve r , 
we use that technique when w e 
write our orienting d iscuss ion, 
we are directing the read er's 
thought backward toward t h e con
trolling topic instead of forwar d 
toward the developing topics. A ft e r 
we once state the c ontrolling topic, 
we want to dis cuss its devel op
ment. We do n ot want to interrupt 
the for war d mov ement of our 
thought to insert back ground info r 
mation on the controlling t opic 
that the reade r n e eds i n o r d e r t o 
grasp its signi fica n ce to h im. 

The full re v elation of our con
t rolling idea t he r e f o r e involve s 
t wo steps: (1) supplying a n s we r s 
t o the reader's a nticipated ques 
tions and (2) statin g the cont rolling 
i dea in a complete s e ntence . 

(1) Answering antic ipated ques
tions. - - To answer the que st i on s 
we anticipate a thoughtful reader 
would ask, we first , f o r our ow n 
benefit, write out our cont roll ing 
idea. Then, we unde rline a ll t he 
important words i n t h is state m ent . 

Next, we consider what questions 
those w o rds w ould raise in the 
reader's mind. Finally, we write 
an o rienting discus sion supplying 
back g round informati on that an
s wer s the questions he otherwise 
would as k if thi s discussion were 
o mitte d . If the o r ientation is ade
quate, all the underlined words in 
the state m ent of our cont rolling 
topic w ill e i ther appear or be 
strongly implied in our discus
sion answering the questions that 
we ant icipate he would ask . Figure 
30 give s a n example. 

Not e that all literature cited is 
p ertinent and that no unnecessary 
information is given. The discus
s i on leads the reader directly and 
u nders t andingly to the statement 
of the controlling idea. 

In de signing introductions of this 
kind, we o ften include a "however, " 
"yet," "although," or some other 
w 0 r d indicating a contrast in 
thought (fig. 31). This contrasting 
word shows that an unsolved prob
l em exists and paves the way for 
us to state our controlling topic at 
t he end of t he orienting discussion. 

(2)5tating the controlling 
topic. - -Obviously, the statement 
o f the controlling topic should not 
indicate more coverage than the 
subject actually encompasses, nor 
should it indicate less coverage. 

Also, the statement should in
clude some word such as "object," 
"aim," or "purpose" (fig. 32). In
cluding this identifying word leaves 
no ambiguity as to what we intend 
to discuss. 

b. Developing topics (Topics AA 
a nd AB).- - We now have carried 
the reader to the point (fig. 33) 
whe r e he knows that we plan to 
discuss Topic A. Furthermore, he 
knows why we plan to discuss it. 

Unless, however, we are w r iting 
an article such as one reporting 
on a simple piece of research 
(which can be rep 0 r ted tradi
tionally under the headings 
"Methods and Materials" and "Re
sults and Discussion"), he has no 
idea of how we are going to dis
cuss, or develop, Topic A. Yet, 
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PREPARATION OF ALPHA-MONOGLYCERIDES FROM 
MENHADEN, TUNA, AND HERRING OILS 

BY GLYCEROLYSIS 

INTRODUCTION 

{

Large quantities of fish oil are shipped to Europe 
from the United States for manufacture into margarine. 
It is desirable to find additional uses for American 
fish oil in order to expand the domestic and export 
markets for this product • 

Alpha-monoglycerides from vegetable sources are 
used for oil-modified alkyd resins (Rank, 1952) and 
chemical intermediates (Ross, 1954; and Vitale and 
Liftin, 1956). The fatty acid constituents of oils 
from marine sources generally have longer chain 
lengths and higher degrees of unsaturation than do 
those from other sources. Alpha-monoglycerides from 
marine oils might have unusual and useful properties. 
These oils, however, present problems in synthesis, 
since they tend to oxidize readily. Accordingly, it 
would be of economic value to determine if alpha
monoglycerides can be produced from marine oils. 

There are two commercially important methods for 
producing alpha-monoglycerides of long-chain fatty 
acids: (1) esterification of glycerol with fatty 
acids and (2) glycerolysis of triglycerides under 
conditions of ester interchange. The simplicity of 
the glycerolysis reaction makes it the more attrac
tive of the two methods. Little has been published, 
however, on use of the glycerolysis reaction in the 
production of alpha-monoglycerides from oils of 
marine origin. Information on the reaction of glyc
erol with menhaden, ~, and herring oils would be 
particularly desirable. These oils are important to 
the United States, as they are processed here in 
large quantities. 

{

The object of the work reported in the present 
paper therefore was to determine if alpha-mono
glycerides can be produced by glycerolysis of the 
oils of menhaden, tuna, and herring. 

Figure 30o--"Imponant" wordso (This introduction is produced by permission of 
authors--Gruger, Malins, and Gaughlitz (1960) and the American Oil Chemists' Societyo) 

for him to follow our thought in 
its various branchings. he has to 
know what directions it is going to 
take. Hence, we ordinarily should 
tell him what precisely our devel
oping topics (Topics AA and AB) 
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are going to be and give him enoug 
background 50 that he can see t 
reasons for our choice. A co 
plete introduction therefore i 
eludes Part lIB, as indicated ~ 
figure 34. 
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., .Little has been published, ~, 
on the use of the glycerolysis reaction 
in the production of alpha monoglycerides 
from oils of marine o rigin. 

Figure 31. --Contrasting word. 

Introduction 

The object of the work reported in the 
present paper therefore was to determine if 
alpha-monoglycerides can be produced by 
glycerolysis of the oils of menhaden I tuna, 
and herring. 

Figure 32.--Identifying word. 

Part 1. Reveals the antecedent units of outline division 

Part II. Reveals the present unit of outline division (Unit I) 

Part IlA. Reveals the controlling topic of the unit 

Part IIAl. Answers anticipated questions 

Part IIA2. States the controlling topic (Topic A) 

Figure 33. --Parts of an introduction corresponding to figure 30. 

Introduction 

Part 1. Reveals the antecedent units of outline division 

Part II. Reveals the present unit of outline division 

Part IlA. Reveals the controlling topic of the unit 

Part IIAl. Answers anticipated questions 

Part 1IA2. States the controlling topic (Topic A) 

Part lIB. Reveals the developing topics of the unit 

Part IIBl. Answers anticipated questions 

Part IIB2. States the developing topics (Topics AA and AB) 

Figure 34. --Introduction with Part IIB added. (This is a complete introduction.) 

The technique for revealing the 
developing topics thus is similar to 
that for revealing the controlling 
topic. It involves the two cor
responding steps: (1) answering 
the reader's anticipated questions 
and (2) stating, or listing, the 
developing topics. 

(1) Answering anticipated ques
tions. - -After we have completed 
Part rIA2 of our introduction, we 
consider our forthcoming devel
oping topics to decide whether 
our listing of them in Part TIE2 
will raise questions in the reader's 
mind. If so, we write an orienting 
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S&;tSEMS 
of Topis 6 

not convlncill,. What b n ...... al'. ,aeDes. 

showlna precbe1, how prevalent pool' ..-s.ucs. 
actuall, b. 111 acSd1tloa, _ n'" a ~_ 

encoura,. authorl to pv. the r .. us.red to 

orpnlaaUon. Accordlnal" tbb repore (1) pne..a 

data Ibovin, th. prevllenc. of fault, OI'aaniaeelaD 

in technical bookl and then (2) lUUUCI how 

lolve tbe probl ... 

Figure 35.--Ahrldged introduction showlnl the teCbnique for.n ...... _ nade 
pared questions concerning TopIca AA .nd AB. 

discussion in Part nBI that an- The hsting show. he eve! 
swers his quesbons before he has diVision occupied by Topic. 
been impelled to ask them. Figure and AB and thereby eubles 
35 gives an example of the tech- reader to make a meD al 
nique for supplying the informa- tlon down to his aext lower 
tion needed. from hat of Topic A. lthou 

( 2) S tat i n g the d eve lop I n g 
topics.--By giving an orienting 
dis c u s s ion of our developing 
topics, we set the stage for us to 
list them. But now that we have 
set the stage, does the reader 
really need to be told that they 
are forthcoming? Is he not going 
to read them anyhow? Surely he 
will find the topics for himself 
when he continues reading. 

He will, but by that time, he 
may be lost unless we given him 
transitional aid by listing our de
veloping topics. Simple though this 
listing is, it helps him make three 
difficult transitions (fig. 36): (l)the 
transition from Level 0 to Levell, 
(2) that from Topic A to TopicAA, 
and (3) that from Topic AA to 
Topic AB. 
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lishng, he would DO know ha 
level exi •• - -or a lea •• he 
not know what I COnsl.t. 
therefore would not be 
visuahze it. The listing als 
that TopIC AA is the ae 
be treated. Finally It shows 
when the discu •• lon of ToPIC 

- - - - - - -[!). - - - - - - -

/.2) 
--@ ;) IMI 

(3) 

Figure 36.--1bree transtdolla 
Uatlns of TopSca AA .... AD. 



is done, Topic AB will be dis
cussed next. 

Transition 1--thatis,thetransi
tion from Level 0 to Level 1- -is 
subtle. This transition often es
capes our notice because it is 
largely hidden by the more obvious 
transition from Topic A to Topic 
AA. For that reason, we may fail 
t o call the transition from Level 0 
to Levell to our reader's atten-
ion. 

Granted, the reader who under-
tands the tactics of transition can 
ttempt all three of the transitions 

without our aid by looking at our 
torthcoming headings and by noting 

hat the topics are and what their 
evel of outline division is relative 
o that of Topic A. But even so, 
ould he know why we had chosen 

hese topics and arranged them in 
he sequence we had? Ordinarily, 
0- -not unless he reads what we 
ave to say and then can make the 

inferences required to arrive at 
the answers. 

For him to know all the transi
tional information needed- - that is, 
to answer the why's as well as the 
what's of our outline- -he must be 
as well informed about our subject 
as we are. Forcing the reader to 
attempt these inferences therefore 
can be termed "operation boot
strap." It is equivalent to asking 
him to lift himself from the ground 
by tugging on his boots. 

To make the inferences, he must 
k now, a priori, the very informa
tion he is trying to gain by reading 
our article. This fact explains why 
a reader so often has to read an 

Methods and Materials 

article several times before he can 
understand it. Each re-reading 
helps him to make an inference 
he could not make the time before. 

By supplying him with the re
quired transitional information, we 
can help eliminate any need for 
him to read our article more than 
once. 

Suppose, however, that we grant 
the reader the ability to read the 
discussion of our topics and then 
make the inferences required to 
see why we have chosen these 
topics. Suppose also that we grant 
that he has the ability to infer why 
we have arranged them in the order 
we have. Nevertheless, forcing him 
to carry out our function of provid
ing transitions would slow him 
down. We therefore help him make 
these transactions. In so doing, 
however, we must avoid two pit
falls (a) that of revealing the ob
vious and (b) that of attempting to 
carry him down more than one 
"new" level of outline division at a 
time. 

(a) Abstaining from the ob
vious. - -Although our revealing the 
developing topics ordinarily helps 
the reader make the three transi
tions just discussed, our revealing 
the obvious does not help. For ex
ample, if the first topic is "Meth
ods and Materials" and the second 
is "Results and Discussion," the 
reader can infer from the heading 
"Methods and Materials" that the 
next heading will be "Results and 
Discussion" (fig. 27), since re
search reports are commonly 

Presentation of the methods and materials 

Results and Discussion 

Presentation of the results and the discussion of them 

Figure 37.--Comrnon organization used in research reports. 
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organiz;ed in this manner. Hence, 
listing such topics as "Methods and 
Materials" and "R su1ts and Dis
cussion" is useless. 

The test th n ofwhf!the r or not WP. 

should list th d v loping topics is 
whether the rader, aftc'r sP('ing 
the heading to thl' first subsection, 
can immediat ly gu ss what th . 
heading or headings to th remain
ing coordinate subs ctions will b, • . 

-1 
-

-

-

(b) Attp.mptlng only on level._ 
f igur 38 illustrates an attempt 
simultan ous transition down t 
"n wit 1 v Is of outline divili 
(that IS, 1 vds ore lpi d by topic 
th t an! new to the r ad rl. A 
t mpting S h ompl x transitio 
con f him. Accord1 gly, 

houl not makp. th following ki 
of ta, m nt: "In the dp.v lopme 
of Topic A, th nex pies to b 

- - - - - - - - - - - o 

- - - - - - - - 1 

I I 
-I ABA}. -I ABB 1- 2 - -

figure "38 . -- ttempt to carry the r ead r down t 0 1 vels of outlln divis ion s lmultaneousl 

Levels 

-3 

-2 

-1 

o 

1 

Figure 39. --Levels of outline division involved in the transition from TopiC G to Topic 
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considered are Topics AA, AAA, 
AAB, AB, ABA, and ABB." We 
have enough difficulty in carry
ing him down one new level (as 
shown in Part II of fig. 34) without 
trying to carry him down two new 
evels at a time. 

This recommendation that we 
carry the reader down no more than 
one new level at a time may seem 
:ontradictory if we consider what 
s involved in acquainting him with 
ur general field- -that is, in carry
ng him from, say, Topic Gil to 
opic A (fig. 39) which requires a 

ransition from Level-3 to Level O. 
ut carrying the reader from Level 

·3 to Level 0 differs fundamentally 
:rom carrying him from Level 0 to 

evel 1. Why? As we saw earlier, 
opics G", G', and G already are 
ore or less knowntohim,where-

s Topic A and those subordinate to 
t are new to him. For this reason, 
Jare mention of Topics Gil, G', and 
J will suffice, whereas it will not 
suffice for Topic A and its sub
opics. So, we do not attempt to 
arry the reader down more than 
ne new level of outline division at 
time. 

B. MINOR INTRODUCTIONS 

All introductions in an article, 
other than Introduction A, are 

inor introductions. 
To understand minor introduc-

ions, we have to understand units 
f transition, and to understand 

them, we need to know their make 
u p. As can be seen from the article 

ymbolized in figure 40, a unit of 
,' ransition consists of a superior 
eading, an introduction, and two or 
ore subordinate headings. 
These units correspond to our 

nits of outline division (fig. 41). 
hereas, the topics in the unit of 

! utline division stand for the ideas 

!
'hemselves, the headings in the unit 
f transition merely name the 

I deas. The difference, for example, 
I s the difference between New York 

ity and the sign pointing to it. Be
ause of this difference, units of 
ransition do not include detailed 

!tliscussions, for these discussions 

constitute the actual expression of 
our ideas, not the names of our 
ideas. 

In designing introductions, we 
keep in mind that an introduction is 
not a complete unit of transition-
that the headings also playa role. 
The headings instantaneously re
veal what we are discussing and the 
level of outline division of our dis
cus s ion. But, by the s arne token, we 
do not expect the headings to carry 
the full transitional load. We rec
ognize that introductions also have 
a role. We keep in mind that (1) 
headings do not reveal reasons, (2) 
they point neither backward nor 
forward in the outline, and (3) they 
are often ambiguous, both as to the 
subject we are discussing and as to 
its level in the outline. So, to help 
the reader maximally in making the 
transitions from one section to 
another in our article, we use head
ing and introductions conjointly. 

In addition to our knowing about 
the unit of transition, we need also 
to know about sequential and non
s equential introductions. In figure 
42, note that the introductions 
pointed to by arrows--that is, the 
sequential introductions, such as 
Introduction AA--are s epa rat e d 
from the preceding introduction 
only by a heading, whereas the non
s equential introductions , such as 
Introduction AB, are separated 
from the preceding introduction by 
a detailed discussion. Note also 
that seq u e n t i a 1 introductions -
such as Introductions AA, AAA , or 
ABA--are always fi "' st coordinate 
introductions, whereas nonsequen
tial introductions - - such as Intro
ductions AAB, AB, or ABB--are 
always second coordinate intro
ductions. 

Because of these differences be
tween the sequential and nonse
quential introductions, they d ... ffer 
as to the number of introductory 
parts they contain. 

1. Sequential Introductions 

All sequential introductions have 
the same properties. So, to make 
our discussion spec l fic, let us 
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Unit of outline division: 

r Topic A I 
T 

r 
fTopic AAl (I) 

Unit of outline transition: 

I Introduction A I 

I Topic ~I 
(Heading) I (I) 

1 

I 
Topic AB 

(Heading) I 

Figure 41. --Comparison of units of outline 
division and outline transition. 

confine our illustrations to Intro
duction AA. Whatever applies to it 
will apply to the others. 

Circumstances, however, vary 
widely from one article to another. 
We therefore would not be wise to 
lay down hard and fast rules con
cerning sequential introductions. 
Nevertheles s, we can indicate the 
probable parts that a sequential 
introduction will have (table 1). 
Two important points can be in
ferred from table 1. 

The first is we must keep in 
mind that Topic AA plays two 
roles. It is a developing topic in 
Unit I and a controlling topic in 
Unit II. Because of this dual role 
of Topic AA, the superior intro
duction, Introduction A, plus the 
heading will often have supplied 
much or all of the Part I and Part 
IIA introductory information 
needed concerning Topic AA. 

The second point is that, be
cause we never try to carry the 
reader down more than one level 

• of outline division at a time, the 
superior introduction will not sup
ply the Part rIB information needed 
to carry the reader from Level 1 
to Level 2--that is, from TopicAA 
to Topics AAA and AAB. So, we 
cannot omit Introduction AA en
tirely. We need it to supply Part 
HB infomation. 

TOPIC A 

Introduction AAA ~--:J 
1. Topic AA 

~Introduction 

I ~. 1 Topic AM 

'---->:::. Introduction AAA 

1.1.1 :-T;pi~ 'MM'; , , , . 
1.1. 2 :_ ~<.?E!~. ~~~_: 

1.2 Topic AAB 

Introduction AAB 

1. 2.1 :-T;pi~-MBA-; · ' , I 

1.2.2 L!<.?E~~_~A~~j 
2. Topic AB 

Introduction AB~ 

ABA~ 
2.1 Topic ABA 

In troduc tion 

2.1.1 :-T;pi~ 'A'BAA': 
I , · , 

2.2. 2 ~ !<.?E~c:. ~~~~ .: 
2.2 Topic ABB 

Introduction ABB 

2.2.1 :'Topic' ABBA-; 
· , , 

2 . 2 . 2 :. :.oy. i.c_ ~.B~~ .: 

Figure 42.--Sequential introductions (those 
pointed to by arrows). (Underlined topics 
represent headings. Boxed topics repre
sent detailed discussions.) 

2. Nonsequential Introductions 

What is the essential difference 
between a sequential and a non
sequential introduction? The non
s equential introduction normally 
includes Part I information; the 
sequential introduction, as we just 
saw, normally does not. 

Why do the two introductions dif
fer in this way? When, in reading 
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Table l. --Introductory parts i n a sequential introduction 

Introductory part Very probabl y 
will be: 

Omitted Included Reason Example 

Part 1. Revealing antecedent units Yes No te 1 Fig . 43 

Part II. Revealing present unit 

Part IIA. Controlling topic Yes Note 2 Fig. 43 

Part IIAL Answering anticipated questions 

Part IIA2. Stating controlling topic 

Part lIB. Developing topic Yes See Fig. 43 

Part IIBl. Answering anticipated questions Yes pages 

Part IIB2. Stating developing topics Yes 1 S -19 

Note 1: The preceding superior introduction will probably have s upp lied this 

information sufficiently. 

Note 2: The preceding superior introduction plus the heading will probabl y 

have supplied this information sufficiently, but see figure 44. 

a serles of coordlnate tOPlCS, 
the reader comes to the heading, 
say, "II. Topic AB," announcing 
the second coordinate topic in the 
series, he will look at the "II," and 
he will wonder what topic cor
responded to the "I." Granted, we 
already told him about Topic I 
(namely, Topic AA) in our earlier 
discussion, but the last topic he 
read about was Topic AABB (see 
fig. 40), a detailed topic subordi
nate to Topic AA. To bring his 
mind back to Topic AA its elf there
fore requires effort on his part. 
And recalling it to his memory 
take s his time. In fact, to get the 
larger picture encompas sed by 
Topic AA, he would probably have 
to look back over what he already 
has read. Accordingly, he needs 
the help of a quick review to re
fresh his memory of Topic AAand 
thereby bring Topic AA sharply 
into focus before starting to read 
Topic AB. 

Unless the reader has the pr e 
ceding coordinate topic clearly in 
mind, he will not be able to com
plete the transition from the one 
coordinate topic to the next, as is 
required for a complete under-
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standlng of our sub J e ct. The 
function of the Part I information 
thus is to help the reader com
plete this transition. In fact, in 
Part I we might even have to ten 
him about Topic A if our subjed 
is so complicated that he may 
have momentarily forgotten what 
Topics AA and AB are supposed 
to be developing. 

For an example of how to in
clude P art I information in a non
s equential introduction, we turn to 
Aristotle (Grube , 1958, pp. 65 -66) . 
In explaining how to give a speech 
(Topic A), he divided his explana
tion into three main sections 
(Topics AA, AB, and AC). AfteI 
completing his discussion of Topic 
AA, he then reviewed his antece
dent units of division before start
ing on Topic AB. Figure 45 show~ 
how he established his overal: 
unit--that is, Unit I--in the firs 
sentence of his review I . In hi~ 

1 From Aristotle: ON POETRY AN[ 
STYLE, translated by G. M. A. Grube,copy· 
right 1958, by the Liberal Arts Press, Inc. 
and reprinted by permission of the Libera 
Arts Press Division of the Bobbs-Merril 
Company, Inc. 
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I. DEDUCTIVE METHOD OF OUTLINE FORMATION 

(Introduction AA) 

When considering the principles of outlining, we 

I 
immediately encounter the ideas: "coordinate" and 

"subordinate." But what do we mean by these commonly 

used terms? By coordinate, we mean that two or more 

ideas are of the same degree of generality or spec-

ificity. In short, they are at the same level of out-

line division. By subordinate, we mean that one idea 

lIB I 

I 
is less general--or alternatively, that it is more spe- lIBl 

cific--than another idea is. 

For the outline to be logical, the coordination must, 

of course, be correct, and the subordination must be 

correct. Unless these two conditions are met, the 

reader will not be able to follow our ideas rapidly 

when he reads our article. Our problem then in making 
lIB2 

an outline is how to achieve correct coordination and 

correct subordination. 

Figure 43.--Parts I and IIA omitted (see fig. 34). 

:;econd sentence, he then estab
li shed his second unit of division 
[fi g. 46). Having reestablished in 
:he reader's mind the first branch 
vn the branch-chain of thought, 

ristotle then brought to the cen
: er of the stage the controlling 

pic (Topic AB) of the secondmain 
~ ivision in his branch-chain. This 
! eintroduced the reader to Topic 
I B and thereby started him down 
t e new branch (fig. 47). . 

Ordinarily, we do not review the 
E ntecedent units as extensively as 
A ristotl e did. In figure 48, for 
oxample, only Unit II (fig. 49) was 
l"eviewed. Thus, in this particular 
nonsequential introduction, no at
te mpt was made to review Unit I 

or Units III and IV. This info rma
tion could have been included, how
ever, if the reader had requi red it . 

Note in figure 48 that although 
Part IIB 1 is omitted, Part IIB 2 is 
included. Of all the parts of an 
introduction, Part IIB2 is the part 
that is least likely to be omitted, 
since it is needed in helping the 
reader make the transition to the 
next lower level of outline d i vi
sion. 

The most essential parts then 
of a nonsequential introduction is 
Parts I and IIB2. Parts IIA and 
IIB 1 usually are included, how
ever, to carry the reader under
standingly from Part I to Part 
IIB2. For this reason, a minor 
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1. UNCOVERING THE PREVALENCE OF FAULTY ORGANIZATION 

(Introduction AA) 

The basic organizational defect in technical books is 

erroneous coordination. To obtain the data needed to test 

~ the validity of this premise for the entire field of tech-
H 

nical books, however, would rcquir more time than a lone HAl 

researcher has to spend. Accordingly, the work presented 

here was limited to texts d aling only with mathematics, 

physics, chemistry, and ngineering. 

Th purpose of this part of th report is to give a 

quantitative indication of how prevalent erroneous coor

~ 1_ dination is in the structure of these technical books. 

~ The investigational approach is bas d upon an earlier 
H 

report (Sanford, 1966), which show d that faulty coordi-

I 
nation can be detected by (1) counting the topics pre-

-r-I 
IIBI 

L-L 
sen ted as coordinate and (2) searching among these 

topics for special relations. 
IIB2 

I--
Figure H.--P n IIA retained (comp re with fl .34). (, Ole I: Pan IIA bad to be reta 

to define the 'these, " which was not d fined In Introduction A. 'ote 2: Observe 
Pan IIBI consists of a reference to tbe literature.) 

Sentence 1: 

"There are three subjects that need to be dealt with in 
connection with a speech [Topic AJ; first, the sources of 
convincing argument [Topic AAJ; second, matters of style 
[Topic ABJ; and third, how to arrange the different parts 
of speech [Topic ACJ. 

Corresponding unit of division: 

Figure 4S.--Relation of Aristotle'S opening sentence to his overall unit of outline divtsl 
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Sentence 2: 

"We have already dealt with t he sources of convincing 
arguments [Topic AAJ ; we have s e en that they are of 
three kinds, what these three kinds are, and why there 
are only three: the fi r st kind depends on the character 
of the speaker [Topic AAAJ, the second on the feeling 
of his hearers [Topic AABJ, and the t hird depends on the 
speech itself, something is pr oved or appears to be 
proved [Topic AACJ. 

Corresponding unit of divis i on : 

Figure 46.-- Relation of Aris totle ' s second sentence to his second sequential unit of division. 

Sentence focus ing attention on the second coordinate topic: 

"The nex t s tep is to di scuss style [Topic ABJ, for it is 
not enough to know what should be said; it must be said 
in the right way, and many fac tors contribute to the 
impression made by a s peech." 

Reader's corr esponding 
center of a ttention : 

Topic heading the new 
branch that Aristotle 
planned to reveal next 

i gure 47.--Aristotle's statement starting the reader down the second main branch in his 
branch-chain of thought. 

27 



II. INDUCTIVE HETHOD OF OUTLINE FORMATION 

(Introduction AB) 

We have now seen that making an outline by the 

I deductive method consists essenLially of achieving 

correct coordination and correct subordinRtion. 

The method works well when we have our main idea, 

Topic A, at the stArt. But what if we do not have 

our main idea clearly in mind' Often, at the begin-

IIA ning, we have only a number of misc llAneous detailed IIAl 

ideas that we want to weave into an article. What 
II 

thenl 

As Chapman (1964) has suggested, we can use the IIA2 

inductive method. This method involves two main steps: 
IIB IIB2 

getting the ideas and arranging them into a pattern. 
'----1..._---1.._ 

Figure 48.--Part I included as well as Part II (nOte, however, that Pan 1181 1s amine 
since this mformation seems obvIous.) 

""', .. -------------------------,, 

/ , Organizing the Technical Articlel , 

I (I) 
1 

III. Inductive method I'·, " 11. Deductive method I , 
~- -----------r -------------- - - -- - - - - - - - - --- - -- --- - -_. 

I (II) I 
Achieving 
correct 

coordination 

B. Achieving 1\ 
correct 

subordination 

Figure 49.--Unit I and Unit II (the unit reviewed in Pan I of figure 48): 

nonsequential introduction will re
semble a major introduction more 
closely than itwilla minor sequen
tial introduction. That is, it usually 
will contain most ofthe parts found 
in a major introduction. 

A minor nonsequential introdu 
tion differs from a major intr 
duction, however, in that Parts 
and IIA normally are not treat 
as extensively as they are in 
major introduction. But there 
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one way in which all three intro
ductions--major, sequential, and 
nons equential- - clos ely re semble 
each other. They all usually in
clude Part IIB2. 

From our various illustrations, 
we now see that we have complete 
flexibility as to the parts of the 
introduction that we include or 
omit. On the one extreme, we 
may include all parts; on the other, 

we may omit all parts. That is, 
we may omit the introduction en
tirely. In those introductions in 
which we include only one part, 
the one that we most usually in
clude in Part IIB2, which helps 
the reader make the d i ff i c u 1 t 
transition from one level of out
line division to the next lower 
level. 

SUMMARY 
Although the function of an out

line is to simplify thought for the 
reader, when the thought is com
plex, the outline is also complex. 
He therefore often finds that the 
transitions from one section of our 
article to another are hard to make. 
We use headings and introductions 
in combination to help him. 

HEADINGS 

Headings have two main func
tions: namely, to enable the reader 
to determine, at a glance, (1) what 
the topic of discussion is and 
(2) what the level of outline divi
sion of the topic is. (Levels of 
division reveal whether a topic is 
superior , coordinate, or subordi
nate.) To carry out these functions 
maximally, headings should be both 
meaningful and distinctive. 

Wording headings in such a way 
that they will be meaningful re
quires that we make the coordinate 
headings parallel in form and that 
we make all the heading s clear. 
Wording for clarity requires that, 
though we keep the headings brief, 
we use sufficient words to reveal 
the idea being expressed b y the 
heading. It also requires that in 
conceiving the appropriate word
i ng, we try to word each heading 
i n such a way that it will help re
veal the meaning of its superior 
and coordinate headings. It further 
requires that we try to make each 
heading self sufficient as well. 
Each term in the heading should 
be unambiguous and each term 
should have only one meaning. 

Devising distinctive he a din g s 
requires that we introduce variety 
into the styles of headings. Ob
taining variety involve s: (1) posi
tioning, (2) differentiating s i z e, 
class, weight, or width of type, 
(3) underlining, (4) using coeffi
cients, and (5) punctuating. 

INT RODUCTIONS 

To make our topic outline work
able, we insert an introduction at 
each transition in level of division. 
Each introduction is made up of 
several parts, and each part has 
a specific transitional function. 
The more complex a given transi
tion is, the greater is the number 
of parts that the corresponding 
introduction requires. 

Introductions may be classified 
into two groups: major and minor. 
The major introductions normally 
require the use of all the part s of 
an introduction; the minor intro
ductions may omit one or more of 
them or treat them les s exten
sively. 

Major Introductions 

Each article has only one major 
introduction- -namely, the opening 
introduction, called Introduction A. 
The function of this introduc~ion, 
like that of each of the minor in
troductions, is to reveal a "unit of 
division. 

In the construction of an outline, 
a unit of division is formed when
ever a superior topic is divided 
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into two or Inore coordinate sub
topics. Each unit therefore in
volves two levels of division- -that 
of the superior topic and that of 
the coordinate subtopics. The su
perior topic is called the con
trolling topic; the subtopics are 
called the developing topics. 

A Inajor introduction aCCOIn
panies Unit I, the opening unit of 
division in the article. This intro
duction has two Inain parts: Part I, 
which reveals the units antecedent 
to Unit I, and Part II, which re
veals Unit I itself. 

Revealing units antecedent to 
Unit L--Our universe ofideas con
sists of a network siInilar to that 
of fish net of infinite size. In this 
network, the ideas becoIne in
creasingly general in the upward 
direction and increasingly specific 
in the downward one. 

Each outline can be thought of as 
being cut froIn this net. To show the 
reader how our outline fits into it, 
Part I of IntroductionA reviews one 
or Inore units of division that are 
Inore general than is Unit 1- - that 
is, that are antecedent to it. Be
cause the topics reviewed are Inore 
or less well known to the reader, 
this review need not reveal each 
unit cOInpletely. It need reveal only 
those topics that are in the Inost 
direct line of descent to Topic A. 

In the discussion of the antece
dent units, no extraneous inforIna
tion is presented nor are any 
references to the literature cited 
that are not pertinent. 

Revealing Unit L--In contrastto 
the review of the units antecedent 
to Unit I, revealing Unit I requires 
that we cOInpletely reveal the 
unit- -in short, that we reveal the 
controlling topic (Topic A) and the 
developing topic s (Topic s AA and 
AB). 

In revealing Topic A, we tell the 
reader, in a graInInatically COIn
plete sentence, what Topic A is, 
so that he will know exactly what 
we are going to talk about. To en
sure that he will be able to identify 
this stateInent iInInediately, we 
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include in it SOIne word such a 
"purpose," "aiIn," or "object." 

Knowing that this stateInent wi 
raise questions in the reader' 
Inind, we try to anticipate wh 
they will be and then write a 
orienting discussion that answel1 
theIn before they are asked. If w 
adequately supply the backgrou 
inforInation needed, this discus 
sion will contain, or iInply, all t 
iInportant words in our stateIne 
of Topic A. 

We design our introduction 
such a way that this orienting dis 
cussion COInes first and the stat 
Inent COInes second. Often we i 
clude in this dis c u s s ion 
contrasting word, such as "ho 
ever," to point to an unsolv 
probleIn and thereby set the sta 
for us to state our controlli 
idea. 

Revealing the developing topic 
Topics AA and AB, follows t 
saIne technique that we use in r 
vealing the controlling topic. Th 
is, we tell the reader exactly wh 
Topics AA and AB are, but we pr 
cede this stateInent by an orienti 
discussion that answers any que. 
tions we anticipate that the read 
would ask concerning Topics 
and AB. 

In revealing Topics AA and A 
we take care not to give hiIn info 
Ination that he already knows 
can easily infer. FurtherInore, 
confine ourselves to Topics AAal 
AB. We do not try, for example, 
reveal Topics AAA and AAB. 
short, we do not attempt to car 
the reader down more than one n 
level of outline division at a ti 

Minor Introductions 

Minor introductions Inay be ' 
vided into two groups: sequenti ' 
or first coordinate, introducti 
and nonsequential, or second co 
dinate, introductions. All s equ 
tial introductions contain es s 
tiall y the saIne parts, and 
nonsequential introductions c q 
tain es s entially the same parts. S 
we may take Introduction AA, Whl 
is associated with Unit n, a 



prototype for sequential introduc
tions, and we may take Introduction 
AB, which is associated with Unit 
V , as a prototype for nons equential 
introductions . 

Sequential introductions. - - S inc e 
Introduction AA follows immedi 
ately after Introduction A , th e 
reader needs only a small amount 
of added transitional information 
in Introduction AA. Ordinarily, all 
he needs to be told is what th e 
developing topics in Unit II ar e -
namely, that they are Topics AAA 
a nd AAB. Revealing them invol ves 
the usual pattern of presenting 
( l) an orienting dis cus s ion giv ing 
background information in whi ch 
anticipatory que s t ion s are an
swered and (2) a terminal state
ment telling the reader exa c tly 
what Topics AAA and AAB are. 

Nons equential introductions. -
Nonsequential introductions al
ways follow a discussio n of de
tails. Introduction AB at Level 1 
for example, follows the dis cus
sion of Topic AABB at Level 3. To 
bring the reader's mind back up. 
to Level 1 from Level 3, w e m u st 
give him extra transitional help . 
We may have to recreate in his 
mind the picture of Unit II, and 
possibly that of Units , I, III and IV 

as well. This orientation may suf
fice t o bring back to his mind Our 
e arlie r rem arks given in Introduc
t ion A conce rning Topic AB. Hence, 
w e m a y be able to make only brief 
m ent ion of Topic AB and let the 
heading to Section AB carry the 
main loa d of telling the reader that 
t he t op ic we are dis cus sing at the 
mome nt i s Topic AB . Ordinarily, 
then, the p r imary function of In. 
t r oduction AB is to reveal the 
units a ntecedent to Unit V (par
ticu l arl y Unit II) and to reveal the 
d e ve l 0 pin g t opics in Unit V -_ 
namely, Top ics ABA and ABB. 

CONCLUDING REMARKS 

A s we now have seen, our topic 
outline, b y itself, is not a workable 
ins t r u m ent. The meanings of the 
topic s are not always clear, the 
r e as oning underlying the choice of 
t he t opics i s not self evident, and 
the in t e r relations among the topics 
are too nu m erous for the reader to 
keep i n m ind. Byusing the heading
introduction technique, we solve 
the s e difficultie s . As a cons e
quenc e, we enable our outline to 
p erf o r m its function of simplifying 
t hought, a nd we thereby take a long 
s tep toward helping the reader 
g r a sp our ideas completely and 
quickly. 

ACKNOWLEDGMENTS 

The following individuals aid e d 
in the development of this manual : 

Harold A Gangmark, Lena Bald
win, Kathryn L. Osterhaug, and 
Maurice E. Stansby of the Bureau 
of Commercial Fisheries . 

Stuart W. Chapman, Eugen e C . 
Elliott, James W. Souther , and 
Myron L. White of the Departme nt 
of Humanistic-Social Studies , Col 
lege of Engineering, Unive rs i t y of 
Washington. . 

Francis Knapp of the U.S. Na v a l 
Torpedo Station at Keyport , Was h. 
Peter M. McLellan of the B oeing 
Air p 1 a n e Company, Willi am F . 
Harrington of Johns Hopkins Uni 
versity, and Franklin P. Fergu son 

of Pennsylvania Agricultural Ex
p eriment Station. 

In the Bureau of Commercial 
Fisheries, others who have con
tr ib u t ed are Galen H. Maxfield, 
John A. Dyer, Rae Mitsuoka, Her
man S. Groninger, Patricia S. 
T e rao, Joseph W. Slavin, Donald 
G . Snyder, the lateHugoW. N;lson, 
J ohn A. Dassow, Clinton E. Atkin
s on, Raymond E. Anas, June H. 
Olden, Neva L. Ka r ric k, Max 
Patashnik, and Arthur H. Priddy. 
Those who have given encourage
m ent at crucial points are Elmer 
Higgins, Leslie W. Scattergood, 
Charles Butler, John A. Holston, 
a nd Harold B. Allen. 

31 



This manual is an extension of 
lectures given in "A Short Course 
in Technical Writing" offered dur
ing the past several years by the 
Department of Humanistic-Social 

Studies, College of Engineerinj 
University of Washington, and t 
Seattle Chapter of the Society 
Technical Writers and Publisher 

LITERA URE CITED 

GRUBE, G. M. A. 
1958. Aristotle on poetry and 

style. The Bobbs -Merrill 
Company, Inc., Indianap
olis, Inc., pp. 65-66. 

GRUGER, EDWARD H. JR., DON
ALD C. MALINS, and ERICH J. 

32 

GAUGHLITZ, JR. 
1960. Glycerolysis of mari 

oils and the preparation 
acetylated monoglycerid 
J. Amer. Oil Chern. S 
37(5): 214-217. 

MS #16 


	002
	004
	006
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039

