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Organizing the Technical Article

By

F. BRUCE SANFORD, Senior Scientific Editor

Bureau of Commercial Fisheries Branch of Reports
U.S. Naval Air Station
Seattle, Wash. 98115

ABSTRACT

No article can be more efficient than the outline from
which it is written. This manual presents atechnique for
devising an efficient outline by either deductive or induc-
tive reasoning, whichever is more appropriate to the cir-
cumstances. The technique is based on strictadherence to

the principles of logic.

INTRODUCTION

Every scientist and engineer
is confronted with more arti-
cles than he can read to keep
abreast of his field. With such
a heavily burdened reader, how
can we hope to communicate our
ideas to him? The surest way
is for us to write our article
so clearly that he can read it
rapidly yet understand it com-
pletely.

To write such an article, we
must start with a good outline.
Forming the outline needed,
however, is hard, for it must
meet the requirements of logic.
The purpose of this manual
therefore is to suggest how we
can make an outline that is
logical.

In our study of the principles
of outlining, we are handicapped

by the fact that outlines deal
with entire articles. For that
reason, illustrations of the
principles take up much space,
We can solve this problem,
however, for we can use sym-
bols instead of lengthy verbi-
age.

To make our symbolism
meaningful by a specific ex-
ample, let us suppose that our
article is to have the title
""Neahkahnie Mountain--A Nat-
uralist's Paradise,'" and let us
represent this overall topic by
the symbol ""Topic A.'" Now, let
us divide our subject into the
two main parts shown in figure
1A, and let us construct our
symbolized outline to cor-
respond (fig. 1B). Finally, let
us expand the outline as shown
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Neahkahnie Mountain--A Naturalist's Paradise
I. Climate

II. Life

Figure 1A.--Illustrative outline,

Topic A
I. Topic AA

II. Topic AB

Figure 1B,--Symbolized
outline,

in figure 2A, and again con-
struct our symbolized outline
(fig. 2B

Neahkahnie Mountain--A Naturalist's Paradise
I. Climate
A. On the land side

B. On the ocean side

II. Life
A. Plant
B. Animal

Figure 2A,--Illustrative outline
expanded.

Now that we have our sym-
bolism in mind, let us convert
the symbolized conventional
outline into the corresponding
branch-chain outline (fig. 3).
But why do we need a branch-
chain outline? For answer, note
how clearly the branch-chain
arrangement shows the rela-
tions among the topics.

When we study branch-chain
outlines, we find two basic

Topic A

I. Topic AA
A. Topic AAA
B. Topic AAB

II. Topic AB
A. Topic ABA

B. Topic ABB

Figure 2B,--Symbolized out-
line expanded.

methods of organizing ideas
(fig. 4): deductive and inductive.
In the deductive method, our
ideas proceed from the general
(or comprehensive) to the spe-
cific (or detailed). In the induc-
tive, they proceed from the spe-
cific to the general.

Both methods of making an
outline are valuable. If we start
thinking about our subject in
general terms, we use the de-
ductive method. If we start
thinking in terms of details, we
use the inductive one.

Once we have made an induc-
tive outline, however, we turn
it end over to convert it into
a deductive outline before
starting to write., We always
present our article to the reader
in deductive form. Why? De-
duction is easier than induction
is.

In considering these two
methods, let us look into the
deductive method first, since
we can treat the inductive
method, though more complex,
rather simply after we have
given thought to the deductive
one,



Conventional outline: Corresponding branch-chain outline:
TOPIC A Topic
A
I. Topic AA l
A. Topic AAA J/ \L
Topic Topic
B. Topic AAB AA AB
II. Topic AB
A. Topic ABA Topic Topic| |Topic ‘Topic
AAA AAB ABA ABB
B. Topic ABB :

Figure 3.--Conventional outline and branch-chain outline.

Deductive Method:

AAA AABIABA]

iABB

Inductive Method:

1

Figure 4.--Deductive and inductive methods.

I. DEDUCTIVE METHOD

When discussing the prin-
ciples of outlining, we find need
for the terms: ''coordinate'
and ''subordinate.' What do we
mean by these commonly used
terms? When we refer to co-
ordinate, we mean that two or
more closely related ideas are
of the same degree of generality
or specificity, Inshort, theyare
at the same level of outline di-
vision (fig. 5). By subordinate,
we mean that one idea is less
general--or alternatively, that
it is more specific--than is
another idea to which it is
closely related.

For our outline to be logical,
the coordination must be cor-
rect, and the subordination must

OF OUTLINE FORMATION

be correct. Unless these two
conditions are met, the reader
will not be able to follow our
ideas rapidly when he reads our
article. So our problem inmak-
ing an outline is how to achieve
correct coordination and cor-
rect subordination,

A. ACHIEVING CORRECT
COORDINATION

We can make certain mis-
takes in coordination without
simultaneously making a mis-
take in subordination, but the
converse is not true. For ex-
ample, unless we have correctly
subordinated our ideas, we will

3



Levels

Levels

More General

(Coordinate) (Coordinate)

More Specific

(Coordinate)

(Coordinate)

Figure 5.--Relation of coordination to levels of outline division.

erroneously present topics as
coordinate that are actually
subordinate., To simplify our
present discussion of coordina-
tion, we will therefore assume
that our ideas are all subordi-
nated correctly.

In achieving correct cordi-
nation, our main problems
(other than the one just men-
tioned) are in dealing with the
coverage of our ideas and with
their sequence.

1. Coverage

In figure 5, Topic AA + Topic
AB = Topic A, In other words,
the subject matter treated by
coordinate subtopics must add
up exactly to the subject matter
promised by the superior topic
(fig. 6). Thus, the coverage
given Topic A by Topics AA and
AB combined must be neither
less (undercoverage, figs. TA
and 7B) nor more (overcover-
age, figs. 8A and 8B) than the
boundaries established by Topic
A

A special case of overcover-
age might be called ''overlap'
(fig. 9A). In overlap, the same
aspect of a subject is discussed
in two or more sections of the
paper (fig. 9B). This practice,

of course, is not logical, Each
coordinate topic must be mu-
tually exclusive.

Boundaries established by Topic A:

Coverage given topic A by Topics d AB:

Figure 6.--Boundaries and coverage.

Topic A

Figure 7A.--Undercoverage of
Topic AA,



Sea Animals
I. Small fishes

II. Large sea animals

Figure 7B.--Undercoverage of Topicl,

Topic A

AN

Figure 8A.--Overcoverage of Topic AB.

Fishes
I. Small fishes

II. Large sea animals

Figure 8B.--Overcoverage by TopicII.

2. Sequence

In considering how we can
achieve correct coordination,
we have seen that we must give
attention to the coverage of our
topics to ensure that we do not
fall into errors either of under-
coverage or of overcoverage.
We turn next to the problem of
sequence (fig. 10).

In the technical articles and
books with which this manualis
concerned, sequence is impor-

Figure 9A.--Overlap of Topics AA
and AB.

New World
I. North America

II. Latin America

Figure 9B.--Overlap by Topic II.,

tant, In a book on calculus, for
example, presenting integral
calculus before differential
would be catastrophic for the
student. Without a knowledge
of differential calculus, he
would lack the background nec-
essary for him to understand
integral calculus. Thus, in the
articles and books of concern
to us, the following equations
normally hold true:

A=AA+ AB # AB + AA

When presenting coordinate
topics, we therefore make sure
that we present them in optimum
sequence. In short, we arrange
them in such an order thatafter
reading one coordinate topic in
our series, the reader will have
the background necessary for
him to understand thenext topic
in our series,



AB(B) |

Figure 10.--Sequence of coordinate topics.

B. ACHIEVING CORRECT
SUBORDINATION

Assuming that we have
achieved correct coordination
by achieving correct coverage
of topics and correct sequence
of topics, we turn now to the
problem of achieving correct
subordination,

Because achieving correct
subordination is hard, the error
of faulty subordination occurs
in the outline of nearly every
article, Accordingly, it will
likely occur in the outlines with
which we are concerned unless
we take special steps either to
correct it or to avoid it,

Most of us who write tech-
nical articles also have the
task of reviewing the writing
of others, Let us therefore see
how we can help other authors
to correct the error of faculty
subordination and then what
steps we can take to avoid it
in the articles that we our-
selves write,

1. Helping Others

When we are helping others,
our first problem is to find the
error of faulty subordination,
and our second problem is to
correct it,

a. Finding the error of faulty
subordination.--To find the er-
ror, we have to know what to
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look for and then how to look
for it,

(1) What to look for.--
Faulty subordination can be-
come complicated in that a
number of errors can occur
together. To simplify our prob-
lem of learning what to look
for, we investigate the singly
occurring errors before taking
up the more complicated case
of the errors that occur in
multiple combination,

(a) Singly occurring er-
rors.-- When examining the out-
line in figure 11A, we imme-
diately sense that something is
wrong. On analysis, we seethat
two of the topics--House and
Senate--are specially related.
That is, the relation between
the House and Senate is quite
different, say, from the rela-
tion between the Executive
Branch and the House. If the
four topics--Executive Branch,
House, Senate, and Judicial
Branch--were all truly co-
ordinate, special relations
would not exist, The relations
among them would all be
equally close., The House, for
example, would be related as
closely to the Executive Branch
as it is to the Senate.

Why then does this special
relation existbetweenthe House
and Senate? They do not belong



in the group at Level 1. These
two topics have been substituted
for a missing superior topic--
namely, Legislative Branch.
Hence, the two specially related
topics--House and Senate, which
are subordinate to Legislative
Branch, belong at Level 2 (fig.
IR

The substitution of two or
more subordinate topics, such
as House and Senate, for a
single topic, such as Legisla-
tive Branch, at the next higher
level in the outline is typical
of the singly occurring error of
incorrect subordination.

(b) Multiply occurring
errors,--The erroneous sub-
stitution of subordinate for su-

perior topics maybe made from
any of the lower levels. Figure
12, for example, illustrates
stepwise substitutions from
Levels 4, 3, and 2 into Level 1.

Had the original outline in
figure 12 been divided in more
detail, the substitutions might
have beenmore extensive, Also,
they might have taken place
from levels lower than Level 4.
Figure 13illustrates the results
of substitutions from an outline
originally containing topics,
at Level 5 or lower. We usethe
symbels K, L, M, ... to rep-
resent the topics in figure 13
because we wish to show our
uncertainty as to their true
level in the outline.

[ PRINCIPAL BRANCHES OF THE FEDERAL GOVERNMENT| 0
[
[ [
[ExecurTve sranch HOUSE 1

Figure 11A,.--Four topics erroneously presented as coordinate,

[PRINCIPAL BRANCHES OF THE FEDERAL GOVERNMENT | 0

EXECUTIVE BRANCH

[LEGISIATIVE BRANCH|

JUDICIAL BRANCH 1

[

SENATE 2

Figure 11B,--Correction of the error in coordination.



Substitution of topics at Level 4 into Level 3

£y
A
ABBAA
i
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Substitution of 1 t

1
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ubstitut
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Results of substituting topics at

@—_" 1

els & 2 into Level 1

0

Figure 12,--Stepwise substitution of topics
into Level 1,

i
NEEYEPENEENENEENE

Figure 13.--Substitutions from levels far below Level 1.

(2) How to look.--We have
now gained an understanding of
the nature of the error of in-
correct subordination so that
we know what to look for. We
know that it can be singly oc-
curring or multiply occurring.
We see that it consists in sub-
stituting subordinate ideas for
superior ideas. Further, we
see that this substitution may
erroneously be made not only
from the next lower level inthe
outline but from anyofthelower
levels. We see also that the
substitute subordinate topics,
such as House and Senate, will
form specially related sub-
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groups among the superior
topics. Finally, we see that, in
general, the greater the number
of lower levels from which sub-
stitutions are made, the greater
the number of subordinate top-
ics that will erroneously be
presented as coordinate,

We turn next to the problem
of how to look for the error.
Looking for it involves two
steps. Step A is counting the
topics presented as coordinate
to see if the number is sus-
piciously large. This step is
valuable because it helps us to
pinpoint the error quickly even
when we are extremely busy.



Then, if counting indicates that
the topics probably are not
coordinate, Step B is searching
for special relations among the
topics, the presence of which
proves that the subordination of
ideas is faulty.

(a) Looking for sus-
piciously large numbers of top-
ics,--In figure 11A, when House
and Senate were substituted for
Legislative Branch, the number
of topics presented as coordi-
nate was erroneouslyincreased
from three to four. Infigure 12,
when topics that should have
been at Levels 4, 3, or 2 were
substituted for Topic AB at
Level 1, the number of topics
presented as coordinate in-
creased erroneously from two
to five. In figure 13, when
topics that should have been at
Level 5 or lower were errone-
ously substituted for Topics AA
and AB at Level 1, the number
of topics at Level 1 were in-
creased erroneously from 2 to
lifo)

Typically, then, whenever
this error in coordination oc-
curs--that is, whenever a num-
ber of ideas at lower levels in
the outline are substituted for
a single idea at ahigherlevel--
the result is inevitably an in-
crease in the number of topics
presented as coordinate, Thus,
counting should give us a clue
as to whether our topics are
truly coordinate.

But how high should we count
before the coordination be-
comes suspect? The answer is
two. To see why, let us analyze
the situation that exists when-
ever the error occurs.

To begin with, the substitute
subtopics will always form a
specially related subgroup
(such as House and Senate in
figure 11A), As an illustration,

let us consider three topics
that supposedly are all imme-
diately subordinate to Topic A.
We will symbolize them as
Topics X, Y, and Z both for
generality and to indicate our
uncertainty as to their true
level in the outline (fig. 14).
Unless Topic Y is in the exact
center of thought between
Topics X and Z, it will form a
specially related subgroup with
either Topic X and Topic Z,de-
pending upon which topic it is
more closely related to (fig.
15A).

Now, as we saw in the case
of the House and Senate, when-
ever topics are specially re-
lated, the relation can be
expressed by a more compre-
hensive idea (for example, Leg-
islative Branch). Once we rec-
ognize what this more

uy
R A e

Figure 14.--Topics X, Y, and Z,

Y more closely related to X:

Figure 15A,--Specially related sub-
groups resulting when Y is displaced
from the center of thought,

9



Case l--Y more closely related to X:

Idea expressing the
relation of X to Y ----)

o

o :

(Z = AB)
Case 2--Y more ely relgted to Z
0
g (---- Idea expressing the 1
rohttm of Y to 2
& :
(X = AA)

Figure 15B.--Insertion of missing superior idea,

comprehensive idea is, we can
identify the specially related
topics as being subordinate. We
then can put them into their
correct places at a lower level
after inserting the missing su-
perior idea (fig. 15B).

The only instance in which
special relations, such as those
represented by Cases 1 and 2
in figure 15A, cannot occur is
when the entire group consists
of only two topics (fig. 16). Any
relation between these two top-
ics then necessarily applies to
the group as a whole. In this
one special case, not enough
topics are in the group to form
a specially related subgroup.

Figure 16,--No special relations
possible,

10

With three or more topics,
however, subgroups are easily
possibley  Im fiaset; s theyare
highly probable. We have great
difficulty in finding three or
more topics such that the mid-
dle topics are equally spaced
in thought between the first and
last topics. Thus, among three
or more topics, two will almost
invariably be specially related.
So, whenever three or more
topics are presented as coordi-
nate, we should suspect that the
subordination of ideas is faulty.
The greater the number above
two, the greater should be our
suspicion, for the greateris the
possibility of special relations
somewhere in the group (fig. 17;
compare Panel 2 with the spe-
cific example in fig. 11A),

(b) Looking for special re-

lations.--We now see that
counting can help us quickly
locate- potentially erroneous

subordination, as when we find,
say, six topics presented as
coordinate (fig. 18A). Finding
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olGk n o

1
]
Ll
P ’

8§ m o

(¥ and X) and Y specially related: (O
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Flgure 17.--Some of the special rela-
tions possible with four topics.

I. Oral digestion
II. Gastric digestion

ITI. Intestinal digestion

IV. Carbohydrate metabolism
V. Lipid metabolism

VI. Protein metabolism

Figure 1BA.--Six topics presented as
coordinate,

six topics or any other number,
however, will not prove er-
roneous subordination. These
six topics might, by chance,
actually be coordinate., How then
do we test for faulty subordi-
nation? We look for breaks in
thought among the topics (note

the break between Topics III
and IV in fig. 18A) as revealed
by specially related subgroups,
For example, the first three
topics are specially related,
for they are governed by the
idea of digestion; and the last
three are specially related, for
they are governed by the idea
of metabolism,

b, Correcting the error of
faulty subordination.--Insert-

ing the missing superior idea
governing each specially re-
lated subgroup and simultane-
ously placing the subordinate
ideas at the appropriate lower
levels in the outline corrects
the error (fig. 18B).

When the errors are multiply
occurring, as in figure 13, they
become hard to correct, Es-
sentially what we have then isa
miscellaneous collection of de-
tailed ideas, which, when or-
ganized logically, belong at
various levels in the outline,
To organize these complexly
interrelated ideas correctly, we
use the same technique as we
do when making an outline by
induction, This method will be
explained later,

I. Digestion
A. Oral digestion
B. Gastric digestion
C. Intestinal digestion
II. Metabolism
A. Carbohydrate metabolism
B. Lipid metabolism

C. Protein metabolisa

Figure 18B.--Missing governing ideas
inserted,
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2. Helping Ourselves

We now know how to help
others correct the error of
faulty subordination. We know
what to look for. We know that
the error consists in the sub-
stitution of subordinate ideas
for superior ideas. And we
know how to look for it, We
know that if counting reveals
three or more topics presented
as coordinate, someofthemare
probably not truly coordinate.
Finally, we know that if any of
these topics are specially re-
lated, our suspicions concern-
ing the incorrect subordination
of ideas are confirmed. We then
can correct theerrorbyinsert-
ing the missing superior ideas
and placing the subordinate
ideas at the appropriate lower
levels in the outline,

Let us suppose now that in-
stead of correcting the work of
others, we ourselves are writ-
ing an article. How then do we
avoid the commonly occurring
error of faulty subordination?
Before we consider the answer,
we mightfirstask another ques-
tion: namely, why is it so im=-
portant that we avoid this error?

To answer that question, let
us go back to fundamentals., Why
are we making an outline in the
first place? Evidently, to sim-
plify thought--not for our-
selves, of course, but for the
reader. How thendo we simplify
thought for him? We do it by
division, We take our main
idea (say, Topic A) and divide
it. Then we take the resulting
subdivisions (say, Topics AA
and AB) and divide them. We
continue in this manner until
we arrive at ideas so readily
understandable that they need
be divided no further.

12

But does division really sim-
plify thought? Yes. Since a part
is always less comprehensive
than the whole, a part is always
simpler than the whole,

What then is the problem?
Although division simplifies
thought, overdivision compli-
cates it, The reader cannot
remember a large number of
parts long enough to reassemble
them back into the whole (con-
sider fig, 13). When he cannot
see the relation of the parts to
the whole, he becomes lost,and
the purpose of the outline in
facilitating rapid reading isde-
feated.

Granted thenthatthe achieve-
ment of correct subordinationis
important in our efforts to help
the reader grasp our ideas
quickly, what steps can we take
to ensure the correct subordi-
nation of our ideas? We cantake
two main ones, Taking these
steps requires that we give
thought both to the correct num-
ber of topics to present as co-
ordinate and to the correctrel-
ative size of the topics.

a. Choosingthe correctnum-
ber of coordinate topics.--
Under certain unusual circum-
stances, the correct number of
coordinate topics to present is
only one, Let us investigate this
unusual case for the under-
standing it will give us and then
look into the ordinary case in
which more than one topic is
the correct number.

(1) When the correct num-
ber is only one.--To handle the
problem of the single subtopic,
we have to remember that, when
we make an outline, we are
dealing with ideas and not with



physical things, Weneed to rec-
ognize that selecting the coordi-
nate subtopics used to elucidate
a given superior topic involves
one of two processes: classi-
fication or partition.

To see the difference inthese
processes, let us consider the
two subjects ''Knives' and
""Knife." In classifying knives,
we would separate them into
subclasses, each subclass hav-
ing some commondistinguishing
property--for example, '"'Fold-
ing Knives'' and ''Nonfolding
Knives.'" In partitioning knife,
on the other hand, we would take
one whole knife and separate it
into its parts--for example,
""Blade' and '"Handle,"

When we divide a subjectinto
parts, we should always come
up with two or more parts be-
cause no whole can be parti-
tioned into less than two parts.
But does this restriction hold
true when we classify? No.
When we classify topics into
subclasses, we can come up
with a single subclass, Suppose,
for example, that we want to
discuss the subject: "Animals
on our Mountain Valley Farm,'"
Suppose also that we want to
emphasize the fact that our
farm has both domestic and
wild animals. Our outline might
take the form shown in figure
19A.

Suppose, now, that because
of hunting all the bears were
killed off. Our outline would
take the form shown in figure
19B. At this point, some of us
would begin to feel acute dis-
comfort. So, having heard the
supposed rule that single sub-
topics can never logically exist,
we would hastily revise our out-
line as shown in figure 19C.
But on looking at this outline,
we would see that '""Deer' is not

Animals on Our Mountain Valley Farm
I. Domestic animals
A. Horses
B. Sheep
II. Wild animals
A, Deer

B. Bears

Figure 19A,--Outline showing presence
of wild animals on farm,

Animals on Our Mountain Valley Farm
I. Domestic animals
A. Horses
B. Sheep
II. Wild animals

A. Deer

Figure 19B,--Outline in figure 19A
corrected following the disappear-
ance of bears,

Animals on Our Mountain Valley Farm
I. Domestic animals
A. Horses
B. Sheep

II. Deer

Figure 19C.--Outline in figure 19B
revised to eliminate the single sub-
topic under "Wild animals,"

coordinate with ""Domestic ani-
mals." We therefore would re-
vise the outline, perhaps as
shown in figure 19D,

On studying this outline, we
would realize that the subject
"Deer'" is not coordinate with

13



Animals on Our Mountain Valley Farm
I. Horses
II. Sheep

III. Deer

Figure 19D,--Outline in figure 19C
revised because of faulty coordi-
nation,

the . subjlecits Y'Horsest'y and
""Sheep,' which form a specially
related subgroup. Also, we
would see that this outline does
not emphasize the point that we
want to make about our having
wild animals. It conceals im-
portant relations among our
topics and thus defeats the pur-
pose of the outline., Hence, we
would adopt the outline infigure
19E.

Figure 19E differs from fig-
ure 19B in only one respect--
it shows that the single sub-

class 1is deliberate, not the
result of thoughtlessness.
Otherwise, the two outlines are

equivalent,

With the outline infigure 19E,
note thatif our farm is restocked
with bears, we have a classifi-
cation for them. Note, further,

that although the class ''wild
animals' presently has only
one subclass, it nevertheless
is complete, for ''deer'' con-

Animals on Our Mountain Valley Farm
I. Domestic animals
A. Horses
B. Sheep

II. Wild animals: deer

Figure 19E.--Outline in figure 19D
corrected because of faulty coordi-
nation,
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stitutes the entire class, In
contrast, if we were to parti-
tion '"'knife'' into ''blade,' the
partitioning would be incom-
plete. It therefore would be
illogical, for, as we saw earlier,
one requirement of logical di-
vison is that the parts add up
to the whole.

But the parts do have to be
coordinate whether we are par-
titioning or classifying. When
we classify, unless we are
aware of the logical possibility
of the single subclass, we may
fall into the error of faulty sub-
ordination instead of avoiding it.

(2) When the correct num-
ber is more thanone,--Intaking
up the presentation of more
subtopics than one, let us con-
sider the presentation of two
coordinate subtopics before
considering the more complex
case in which we would present
three or more.

(a) Two topics.--Helping
us to avoid the substitution of
subordinate for superior ideas
is the knowledge that coordinate
topics usually occur in pairs.
When making an outline, we
accordingly need not embarkon
a haphazard search for some
indefinite number of coordinate
topics. We need to look, at
least initially, for only two.
We narrow our search by ask-
ing ourselves the question: ""At
this point, what two main sub-
ideas, when presented to the
reader in proper sequence, will
give him complete understand-
ing of the superior idea that
we are trying to divide?'"

Often we have a subject that,
upon first analysis, appears not
to yield to two-part division;
yet, after we have finished the
analysis, we find that it quite
naturally falls into two parts.



Suppose, for example, our sub-
ject is the three-part division
of the National Government, Is
the Legislative Branch in the
exact center of thought between
the Executive Branch and the
Judicial Branch? Perhaps it is
more closely related to the
Executive Branch, Despite tra-
dition, could we not think of
the Executive and Legislative
Branches as the dynamic part
of the Government and the
Judicial Branch as the restrain-
ing part? Answering this ques-
tion presumes more knowledge
of political science than most
of us may possess. That the
question arises, however, in-
dicates that even our tradi-
tional divisions are not nec-
essarily the most logical and
that two-part division may be
both possible and preferable to
division into a larger number.

In trying to divide a given
topic into two subtopics, we
have to be careful to find the
natural dividing point. When we
divide naturally, the reader is
able to see the logic of our di-
vision. The logic then helps
him to remember the subdi-
visions, If on the other hand,
we do not find the naturaldivid-
ing point, the reader will not
be able to see the logic and
hence will have difficulty in
keeping the subdividions in
mind., He will then tend to be-
come lost in our discussion, In
that case, the dividing, instead
of aiding communication, hin-
ders it,

Accordingly, if we cannot find
the one natural point of division,
we should divide our subject
wherever and however it seems
to require rather than at some
obviously illogical point. Under
no condition should we artifi-
cially force the division of our

subject into two or any other
arbitrary number of parts.

b. Three or more topics.--
In the foregoing discussion, we
assumed that our subjectreally
should be divided into two parts
but that, owing possibly to our
lack of knowledge of the subject,
we are unable to see how to
divide it properly. The question
now arises, can we ever logi-
cally divide a subject into more
than two parts?

To answer that question, we
have to consider tolerances.
For a specific illustration, let
us suppose that we are trying
to decide on whether to divide
our main topic into three sub-
topics. According to a strict
interpretation of the principles
of coordination, such a division
would probably not be logical.
It would require the middle
topic to lie at the exact center
of thought between theother two
topics. Unless it does lie at the
exact center, it will form a spe-
cially related subgroup with one
or the other of the topics, which
logic does not permit, But how
often can we find a topic that
will lie at the exact center of
thought between two others? The
probability of finding such a
topic is small,

To deal in a practical way
with this problem of three sub-
topics, let us turn to the en-
gineer for help. An engineer
never sets his tolerances
higher than need be. He adjusts
them to meet the requirements
of each particular case. In the
same way, we can adjust our
coordination tolerances (fig. 20)
to meet the requirements of the
particular outline that we are
constructing and of the partic-
ular part of the outline that we
are constructing.

15
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Figure 20.--Tolerances in range of

thought,

Whether or not we can pre-
sent three or more topics as
coordinate now depends on our
tolerances, As wenarrowthem,
our chances for finding threeor
more coordinate topics reduces;
as we widen them, our chances
increases.

The crucial question now is:
What determines our toler-
ances? The answer is: The
complexity of our subject mat-
ter. The more complex our
subject--that is, the more dif-
ficult it is for the reader to
understand--the closer we
should make our tolerances and
therefore the more rigorously
logical we should be,

When our topics are simple,
the reader may not need the
aid that organizing them into
logical subgroups would give
him, But even when our topics
are inherently easy to under-
stand, the reader may not be
able to commit them to memory

as fast as we present them to
him. So a large number of
topics may be difficult for him
to assimilate, even though each
topic, by itself, may be simple.
To aid the reader's memory
(fig, 21), we should show him
how the topics in our larger
groups are interrelated. Be-
cause of this problem of mem-
ory, we seldom should present
more than four or five topics
as coordinate in any one group.

b. Choosing the correct size
of coordinate topics.--In help-

ing ourselves to achieve the
correct subordination of our
ideas, we have found how to
choose the correct number of
subtopics to present as coordi-
nate. We have found that, de-
pending upon the circumstances,
we may present one (with the
possibility of later adding other
subtopics) and we may present
three or more but that usually
we will present two and that
seldom will we present more
than four or five, We still have
one further problem that may
give us trouble--namely, that
of the relative size, or scope,
of our coordinate topics.
Returning to the equation we
used earlier (AA + AB = A)gives
us a quick grasp of the prin-
ciple underlying the relative
size of coordinate topics: within
the governing limits of A, either

Disorganized:

Organized:

2253, 1; 165 13, 25, 15; 8; 264, 14, 4,9, 23,7, 2}

(1) (3,4) (7,8,9) (13,14,15,16) (21,22,23,24,25)

Figure 21,--Example of organization as anaid to memory,
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AA or AB can be of any size
allowed by the natural division
of A,

It is sometimes thought that
coordinate topics must be of the
same size--that, for example,
if A is 4, then AA must be 2
and AB must be 2, Adhering to
such a restriction would very
often force us into faulty sub-
ordination. We often have, for
example, a topic (such as Topic
AA, fig., 22) that we want to
include but that does not re-
quire much discussion, Be-
cause it is simple, we may con-
clude that it is subordinate.
Yet, try as we will, we cannot
fit it under any one of our major
ideas, though it clearly belongs

Il.  INDUCTIVE METHOD

We have now seen that mak-
ing an outline by the deductive
method consists essentially of
achieving correct coordination
and correct subordination,

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
beginning, we have only a num-
ber of miscellaneous detailed
ideas that we want to weave into
an article, What then?

As Chapman® has suggested,
we canuse the inductive method.,
This method involves two main
steps: getting the ideas and
arranging them into a pattern.

LStuart W, Chapman, "Organization;
First Steps,' a lecture given in A Short
Coursein Technical Writing, University
of Washington, Seattle, Washington,
1964,

in our subject area., Suchtopics
usually are major topics them-
selves and fit into our outline
logically when we recognize
their true status--namely, that
they are coordinate and not
subordinate,

i

e

&)

Figure 22,--Differing complexities
among coordinate topics,

OF OUTLINE FORMATION

A, GETTING THE IDEAS

Getting the ideas needed to
make our outline involves list-
ing our ideas as they occur to
us and then selecting from
among them to pick the ones
that can be formed into the pat-
tern that we ultimately want,

1. Listing

Our first step is creative. As
such, we temporarily suspend
judgment and concernourselves
only with conceiving the ideas.
To do that, we list them on a
sheet of paper or on 3- by 5-
inch cards as fast as they
haphazardly come to mind, Fig-
ure 23 shows a typical list of
topics that might result.

2. Selecting

When we have exhausted our
store of ideas and can think of
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L. Storing frozen fish

5. Freezing fish fillets

6. Quality control

8. Characteristics of fish

refrigeration
14. Chilling fish fillets
15. Chilling fish
16. Thawing frozen fish
17. Storing chilled fish

18, Freezing fish

2. Characteristics of refrigerating media and processes
3. Potential impact of refrigeration on the Asiatic fisheries

4. Importance of refrigeration

7. Need for an elementary knowledge of fish microbiology

9. Need for an elementary knowledge of fish chemistry
10. Techno-socio-enonomic implications of refrigeration
11. Planning refrigerated vessels and plants
12. Effect of low temperature on microorganisas

13. Need for an elementary knowledge of the principles of

Figure 23,--Typical list,

no additional ones, we bring
our judgment back into opera-
tion, and from the list of topics
we have made, select the per-
tinent ones. Then, after wehave
selected the pertinent ideas, we
next select from them our so-
called "what'' ideas.

a. The pertinent ideas,--
Listing our haphazardly gen-
erated ideas gives us a fairly
good concept of what our subject
area should be., Hence, after
creating the list, we review
our ideas, one byone, and elim-
inate any that we decide should
not be included in our article
(fig, 24).

Setting aside any topics that
we do not wish to discuss in
the article enables us to form
a homogeneous set, This homo-
geneity tells us that we have an
overall ""A" idea, even though,
at the moment, we do not yet

18
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. Potestisl lepect of refrigeration oo the Astatic flsheries
. lmportance of rafrigeratics

. TFressing fish fillecs
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. Charscteriscics of fish
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.
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6. Quality comtrol
7

[}

9. Need for am of fish

Omic - 10. of
11. Plasnisg refrigersted vessels and plascs
12. Rffect of low temperaturs oo sicroorganisss

13, Weed for an slemsatary knowledge of the principles of
refrigeration

14, Chilling fish fillets
15. Ohilling fish

16. Thawing froses fish
17, Storing chilled fish

i ing fish
18, Freex

Figure 24,--Eliminating nonpertinent
ideas,

know exactly what it is. (In the
outline that we shall develop
later, we shall indicate this
missing unidentified idea by a
boxed asterisk in the man-
ner indicated in figure 25).
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Figure 25,--Representation of unknown
A idea by a boxed asterisk.

b. The what ideas.--From
the preceding step, we have
obtained a homogeneous set of
ideas from which to construct
our outline. Nevertheless, if
we were to try to form one
from this set, we would prob-
ably have difficulty., Some of
the ideas might not be suit-
able--that is, they might not be
of the kind from which a topic
outline can be made.

Ideas fall into two classes:
""what!" ideas and ''why'' ideas,

The '"why'!' ideas explain why
the ''what'' ideas are signifi-
cant, They thereby help give

the reader an understanding of

them. However, only the what
ideas appear in our outline,
The why ideas are inserted

later when we write the intro-

ductions to our article, Hence,
our next step is to select our
what ideas., We make this selec-
tion by setting aside our why
ideas (fig. 26). Theyare usually
relatively few,

B. ARRANGING THE IDEAS
INTO A PATTERN

The preceeding step consisted
in getting the ideas from which
to make our outline. It con-
sisted first in conceiving the
ideas and second in removing
the nonpertinent ones. This re-
moval left us with a homo-
geneous set, From this set,
any why ideas couldbe taken out
to leave us a subset of de-
tailed what ideas. These what
ideas constitute the goal we
have been aiming at, They are
the material from which we con-
struct our topic outline,

Arranging our detailed what
ideas into a logical pattern in-
volves (1) separating them into

2. Characteristics of refrigerating media and processes

Need for an elementary knowledge of fish microbiology

Need for an elementary knowledge of fish chemistry

ture on mi isms

Need for an elementary knowledge of the principles of

— — _=rma -
1. Storing frozen fish
Why - 4 Importance of refrigeration
5. Freezing fish fillets
6. Quality control
Why - v
8. Characteristics of fish
Why - 9
11. Planning refrigersted vessels and plants
12. Effect of low temp
Why - 13
refrigeration
14. Chilling fish fillets
15. Chilling fish
16. Thawing frozen fish
17. Storing chilled fish
18, Freezing fish

Figure 26.--Setting aside why ideas,
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the appropriate levels of di-
vision in our outline and then
(2) synthesizing any missing
ideas at the higher levels,

1. Separating the Ideas
According to Levels
of Thought

All our detailed ideas do not
necessarily occur at the same
level, Some are more general
(or, alternatively, are more
specific) than others are,
Hence, we must determine the
relative generality or speci-
ficity of each idea in our set,

Arranging the ideas accord-
ing to their level requires that
we (a) arrange them into logical
sequence and then (b) find the
major dividing point among
them,

a, Placingthe ideas inlogical
sequence,--As we saw earlier,
ideas that are suitable for pres-
entation in the kind of articles
of major concern here usually

fall into a sequential pattern,
Hence, arranging our detailed

ideas into logical sequence is
important, Figure 27 gives an
example of how certain specific
haphazardly arranged ideas can
be rearranged logically.

b, Dividl.__nq the ideas into
subgroups,.-- our logi-
cady arranged ideas into major
subgroups can be facilitated
by our knowledge of two facts:
(1) Most ideas logically sub-
divide into two parts and (2)any
one of these parts need not
contain more than one idea,
The technique can best be fol-
lowed by the use of symbols,
(A longer example, however,
is given in the appendix to show
how this technique works in
practice,)

Suppose that after wearrange
our ideas into logical order,
they fall into the following se-
quence: AA, ABAAA, ABAAB,
ABABA, ABABB, and ABB, On
searching for common ideas
among these topics, we would
find that the major break in
thought occurs as indicated in
figure 28,

f
Originel Loglcal
} sequent lal  sequentisl
; oumbex
i 12 -
P
2 -
13 - Ohiliing flsh
17 -
18 - Freasing flsh
1 -

16 -
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14 -

5 -

-
2

11 -

-
I~

6 - 12.

Effect of low tempersturs oo sicroorgenisss
Charscteristics of fish

Charscteristics of refrigerating sedis and processes

Storing chilled fish

Storing frosen fish

Thawing frosen flsh
Chilling fish fillets
Preexing fish fillets

. Planning refrigerated vessals and plants
Quality control

Figure 27,--Reordering topics into logical sequence,
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The fact that one of the two
parts contains more than one
idea tells us that we have a
missing unifying superior
idea--in this case, an idea
missing at Level 1 (fig. 29).

Since the group at Level 2
contains more than two topics,
we again look for a major
break in thought (fig. 30). Re-
peating the reasoning in the
preceding step, we infer the
existence of a missing unifying

superior idea at Level 2 (fig.
31).

Continuing with the technique
used earlier, we again look for
a major break in thought (fig.
32). Since each of the resulting
two groups contains two ideas,
we infer the existence of two
missing unifying superior ideas
at Level 3 (fig. 33). The separa-
tion of our ideas into levels of
outline division is now com-=-
plete,

Major Break

ok ‘%‘ﬂtﬁﬂ co it

Figure 28,--Major break in thought,

(amaaa| [aBaaB] [AmaBA| [amaBB] [aBB]| 2
L | [ l : ]
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©

Figure 29,--Missing idea inferred to exist at Level 1,
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Figure 30,--Second major break in thought,
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Figure 31,--Missing idea Inferred to exist at Level 2,
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Figure 32,--Third major break in thought,

ABABA

ABABD -

Figure 33,--Missing ideas inferred to exist at Level 3.

2. Synthesizing the Missing
Ideas

From the preceding step, we
know that several needed ideas
are missing at various levels
in the outline. We synthesize
these missing ideas as fol-
lows:

22

a, We start with the known
coordinate ideas at the most
detailed level in the outline
(Level 4, inthis example), After
determining their commonality
(ABAAA and ABAAB; ABABA
and ABABB), we infer the unify-
ing general ideas (ABAA:
ABAB, at Level 3; fig., 34).




b. We take these newly dis-
covered coordinate wunifying
ideas and again infer the unify-
ing general ideas (ABAat Level
2 Eag3 5]

c. We continue until we have
all our unknown superior unify-

ing ideas synthesized, including
Topic A (fig. 36). Thus, by the
inductive method, we have now
synthesized the same outline
that we would have made had
we knownthe overallidea, Topic
A, at the start.

amass] 4
(Inference as to common idea) (Inference as to common idea)

[anaa] ——

—— [ma] ;

7

ABB 2

s

Figure 34,--Synthesis of Topics ABAA and ABAB,
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[ABAA ] [ABAB ] 3
(Inference as to common idea)
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Figure 35.--Synthesis of Topic ABA.

ABABB ‘ 4

ABAB 3

(AR ] [ BB | 2
(Inference as to common idea)

i (Inference as to common idea)

48] 1

m

Figure 36.--Synthesis of Topic A,
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SUMMARY

This manual is based on two
premises--namely, (1) that to
ensure the effective communi-
cation of ideas from our minds
to the reader's mind, we must
write our article in such a
manner that he can read it
rapidly yet understand it com-
pletely and (2) that to write
such an article, we must start
with a logical outline,

We can create a logical out-
line by either of two methods--
deductive or inductive,

DEDUCTIVE METHOD

When we make an outline by
the deductive method, the major
problems confronting us are
(1) that of achieving correct
coordination and (2) that of
achieving correct subordina-
tion,

Achieving Correct
Coordination

To achieve correctcoordina-
tion, we must simultaneously
achieve correct subordination.
If, for the moment, however,
we assume that we have sub-
ordinated our ideas correctly,
then we can achieve correct
coordination by attaining cor-
rect coverage of our ideas and
by presenting them in logical
sequence,

To attain correct coverage,
we give the reader all of the
information implied by our sub-
ject, but we give him no more
information than is implied by
it. And we guard against over-
lap--that is, we do not discuss
the same aspect of our subject
in two or more different places.
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To achieve correctsequence,
we present our information to
the reader in such a manner
that he always has enoughback-
ground knowledge to understand
the next topic in our series of
coordinate topics.

Achieving Correct
Subordination

Correct subordination can be
attained either by our correct-
ing the error of faulty sub-
ordination or, preferably, by
our avoiding it.

To correct the error, we
first have to find it, To find it,
we have to know its nature and
how to detect it,

The error, which may be
singly occurring or multiply
occurring, consists in the sub-
stitution of subordinate ideas
for a single superior idea, This
substitution may erroneously
be made from the next lower
level of outline divisionor from
any of the lower levels.

We detect the error by count-
ing the number of topics pre-
sented as coordinate. If we
find more than two topics in
any group, we become suspi-
cious, Then, the more topics
we find in the group, the greater
becomes our suspicion that the
coordination is faulty., We con-
firm our suspicion or allay it
by searching for breaks in
thought as evidenced by spe-
cially related subgroups. Find-
ing such a subgroup confirms the
existence of the error of faulty
subordination.

We correct the error by in-
serting the missing superior
idea--the one that the subordi-
nate ideas were substituted
for--into our outline and then



placing the subordinate ideas
at the appropriate lower levels,

We avoid the error of faulty
subordination by choosing the
correct number of subtopics to
present as coordinate and the
correct relative size of sub-
topics.,

In choosing the correct num-
ber of subtopics, we keep in
mind whether we are partition-
ing or classifying., When we
partition, we must always have
two or more subtopics, but
when we classify, we may have
only one subtopic if that sub-
topic is the only member in its
class,

When dividing a given topic,
we know, however, that it will
usually divide into two sub-
topics. Accordingly, we start
the dividing process by looking
for two subtopics.In this
search, we try to find the nat-
ural dividing point of our sub-
ject. If, owing possibly to a
lack of knowledge, we cannot
find it, we divide in whatever
manner seems best, We do not
choose some illogical dividing
point merely to attain two sub-
topics.

Aiding us in our decision as
to how many subtopics to choose
is the concept of tolerances. We
adjust our tolerances to suit
our subject, The more inher-
ently difficult it will be for the
reader tounderstand, the closer
we make our tolerances--in
short, the more rigorouslylog-
ical we become., But even when
we deal with simple subjects,
we keep in mind the problem
of memory., To aid the reader's
memory, we show him the re-
lations among our topics. For
that reason, we seldom present
more than four or five topics
as coordinate,

In searching for coordinate
subtopics, we are aided by the
knowledge that they are not
necessarily of the same com-
plexity. We know that one sub-
topic may require much dis-
cussion in order to elucidate it
and that the other subtopic or
subtopics may be almost self-
evident and therefore require
little discussion, This knowl-
edge keeps us from placing co-
ordinate ideas that are simple
under those that are complex.

INDUCTIVE METHOD

Using the inductive method
to create an outline consists
essentially in getting our de-
tailed ideas and then arranging
them into a logical pattern.

Getting the Ideas

We get the ideas for our out-
line by listing them haphazardly
as they come to mind. We then
select from this list the ones
that we want to use. In this
selection, we choose, first
those that are pertinent to our
subject and then, second, those
that constitute ''what'' we want
to talk about, That is, some of
our pertinent ideas will be ""why"'
ideas. These why ideas explain
why our '"what''ideas are signif-
icant. We set the why ideas
aside for use in writing our in-
troductions and use only the
what ideas in making the out-
line,

Arranging the Ideas Into a
Pattern

To arrange the what ideas
into a logical pattern, we first
separate them according to
level of division in our outline,
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We start by arranging the what
ideas into logical sequence,
Then, knowing that most sets of
ideas usually divide into two
major groups, we search for
the largest single break in
thought among the ideas by
noting commonalities, We next
take each resulting subgroup
and repeat the process of look-
ing for the largest break in
thought., We continue this proc-
ess until we have our ideas
separated as to level, Starting
with our most detailed coordi-
nate ideas, we then note their
commonality and next decide
what superior topic will express
the common idea. We continue
in this manner until we have

all the missing superior ideas
synthesized.

CONCLUDING REMARKS

By the techniques presented
here, we are able to construct
a strictly logical outline
whether we start withourover-
all idea firmly in mind or
whether we start with only a
miscellaneous collection of de-
tailed ideas that we wish to
weave into a coherent whole.
The use of these techniques
thus helps us in our efforts
to write an article that can be
read rapidly yet understood
completly.
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APPENDIX

MAKING AN OUTLINE BY THE INVERSE CLASSICAL METHOD

1. We separate our ideas according to outline level,

a. Assuming that we have a homogeneous set of ''what'' ideas
(which tells us that we have the subject matter for which we can
eventually frame a title) arrangedinlogical sequence (see fig. 27),
we separate the ideas at the point where the greatest break in
thought occurs:

Break

Title:

Effect of low temperature on microorganisms

Characteristics of fish

Characteristics of refrigerating media and processes
Chilling fish

Storing chilled fish

Freezing fish

Storing frozen fish

Thawing frozen fish

Chilling fish fillets

Freezing fish fillets

Planning refrigerated vessels and plants
Quality control

b. On the basis of the break in thought, we group our ideas ac-
cording to their apparent level of thought, filling in the general
ideas where we can and leaving blank spaces in our outline for
missing general ideas that are needed to unify a set of subideas:

Title:

I, Effect of low temperature on microorganisms —

11

<—-

. o s
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.

10,
L
12,

Characteristics of fish

Characteristics of refrigerating media and processes
Chilling fish

Storing chilled fish

Freezing fish

Storing frozen fish

Thawing frozen fish

Chilling fish fillets

Freezing fish fillets

Planning refrigerated vessels and plants
Quality control
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c. We repeat the above-mentioned Steps a and b as often as is
required to get all our ideas into place at their appropriate level:

Repetition 1
Search for break in thought:

Title:

I. Effect of low temperature on microorganisms

fii U

Characteristics of fish

Characteristics of refrigerating media and processes
Chilling fish

Storing chilled fish

Freezing fish

Storing frozen fish

Thawing frozen fish

Chilling fish fillets

Freezing fish fillets

Planning refrigerated vessels and plants

— OV ONOUT B W
. .

(e —

12, Quality control

Provision for missing general ideas implied by the break:

Title:

I. Effect of low temperature on microorganisms

1I.

A, ~—

Characteristics of fish

Characteristics of refrigerating media and processes
Chilling fish

Storing chilled fish

Freezing fish

Storing frozen fish

Thawing frozen fish

Chilling fish fillets

10. Freezing fish fillets

11. Planning refrigerated vessels and plants

B. Quality control -
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Repetition 2

Search for the break in thought:

Title:

I. Effect of low temperature on microorganisms

II.

2. Characteristics of fish
3. Characteristics of refrigerating media and processes

IEEEEEIR S S S s ST e S S S S

4, Chilling fish
5. Storing chilled fish
6. Freezing fish
7. Storing frozen fish
8. Thawing frozen fish
9. Chilling fish fillets
10. Freezing fish fillets
11, Planning refrigerated vessels and plants

B. Quality control

Provision for missing general ideas implied by the break:

Title:

I. Effect of low temperature on microorganisms

I,

1 4——

. Characteristics of fish
Characteristics of refrigerating media and proc-
esses

o

2, -
Chilling fish

Storing chilled fish

Freezing fish

Storing frozen fish

Thawing frozen fish

Chilling fish fillets

Freezing fish fillets

Planning refrigerated vessels and plants

e ° s o © & o

— O \0 000 U i

[erpy—

B. Quality control

29



Repetition 3

Search for the break in thought:

Title:

I. Effect of low temperature on microorganisms

i

a. Characteristics of fish
b. Characteristics of refrigerating media and proc-
esses

4, Chilling fish

5. Storing chilled fish
6. Freezing fish

7. Storing frozen fish
8. Thawing frozen fish
9. Chilling fish fillets
0. Freezing fish fillets

Break @ s ;c c et m e cc m e = e cmme - --
11, Planning refrigerated vessels and plants

B. Quality control

Provision for missing general ideas implied by the break:

I. Effect of low temperature on microorganisms

107,

a. Characteristics of fish
b. Characteristics of refrigerating media and proc-
esses

Chilling fish
Storing chilled fish
Freezing fish
Storing frozen fish
. Thawing frozen fish
9. Chilling fish fillets

10, Freezing fish fillets

b. Planning refrigerated vessels and plants _ g

0~ O Ul i
5 u »

B. Quality control
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Repetition 4

Search for the break in thought:

Title:
I. Effect of low temperature on microorganisms
e
AR
1-
a, Characteristics of fish
b, Characteristics of refrigerating media and proc-
esses
2
a.
4. Chilling fish
5. Storing chilled fish
6. Freezing fish
7. Storing frozen fish
8. Thawing frozen fish
L e e e e e e =k = = = =
9. Chilling fish fillets
10, Freezing fish fillets
b. Planning refrigerated vessels and plants

B. Quality control

Provision for missing general ideas implied by the break:

Al

Characteristics of fish
Characteristics of refrigerating media and proc-
esses

b.

(1)

0 =1 0NV

(2)

Chilling fish
Storing chilled fish

. Freezing fish

Storing frozen fish
Thawing frozen fish

(a) Chilling fish fillets

- -

(b) Freezing fish fillets
Planning refrigerated vessels and plants

B. Quality control
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R epetition 5

Search for the break in thought:

Title:

I. Effect of low temperature on microorganisms

1L,
A,
12
a, Characteristics of fish
b, Characteristics of refrigerating media and proc-
esses
Zo
a.
(1)
4. Chilling fish
5. Storing chilled fish
Break W e e sdaddeadeacddadess=sdes=

6. Freezing fish
7. Storing frozen fish
8. Thawing frozen fish
(2)
(a) Chilling fish fillets
(b) Freezing fish fillets
b. Planning refrigerated vessels and plants

B. Quality control

Provision for missing general ideas implied by the break:

a,

(1)

(a)
(a.1) Chilling fish
(a.2) Storing chilled fish

(b) g
6. Freezing fish
7. Storing frozen fish
8. Thawing frozen fish

(2) :
(a) Chilling fish fillets
(b) Freezing fish fillets
b. Planning refrigerated vessels and plants
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Repetition 6

Search for the break in thought:

Title:

I. Effect of low temperature on microorganisms

i
A
1
a. Characteristics of fish
b. Characteristics of refrigerating media and proc-
esses
Zo
a.
(1)
(a)
(a.1) Chilling fish
(a.2) Storing chilled fish
(b)
6. Freezing fish
7. Storing frozen fish
Bharsmle e,
8. Thawing frozen ish
(2)

(a) Chilling fish fillets
(b) Freezing fish fillets
b. Planning refrigerated vessels and plants

B. Quality control

Provision for missing general ideas implied by the break:
(1)

(a)
(a.1) Chilling fish
(a.2) Storing chilled fish

(b)
(b.1) SEs——
(b.1.1) Freezing fish
(b.1,2) Storing frozen fish
(b.2) Thawing frozen fish -

(2)

(a) Chilling fish fillets
(b) Freezing fish fillets

33



2, We synthesize our missing superior ideas.

a. To synthesize our unknown superior ideas, we start withour
known coordinate ideas at our most detailed level of thought and,
after determining their commonality, infer their unifying gen-
eralizing idea, We make the title of coordinate topics parallel in
form,

Title:

I. Effect of low temperature on microorganisms

II.

a. Characteristics of fish
b, Characteristics of refrigerating media and proc-
esses

(1)

(a)

(a.1) Chilling fish
(a.2) Storing chilled fish

(b)

(b.1) Freezing and storing fish g——
(b.1.1) Freezing fish
(b.1.2) Storing frozen fish

(b.2) Thawing frozen fish it

(2)
(a) Chilling fish fillets
(b) Freezing fish fillets
b. Planning refrigerated vessels and plants

B. Quality control
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b. We repeat Step a, until we have all the missing superior
ideas synthesized.

Repetition 1

Title:

I. Effect of low temperature on microorganisms

10T,
A
s
a. Characteristics of fish
b. Characteristics of refrigerating media and proc-
esses
2.
a,
(1)

(a.1) Chilling fish
(a.2) Storing chilled fish

(b) Frozen fish
(b.1) Freezing and storing fish
(b.1.1) Freezing fish
(b.1.2) Storing fish
(b.2) Thawing frozen fish

(2)

(a) Chilling fish fillets
(b) Freezing fish fillets

b. Planning refrigerated vessels and plants

B. Quality control

55



Repetition 2

Title:

I. Effect of low temperature on microorganisms

II.
Ay
1z
a, Characteristics of fish
b. Characteristics of refrigerating media and proc-
esses
2,
ao
(1) Chilled and frozen fish S —

(a) Chilled fish
(a.l) Chilling fish
(a.2) Storing chilled fish
(b) Frozen fish
(b.1) Freezing and storing fish
(b.1.1) Freezing fish
(b.1.2) Storing fish
(b.2) Thawing frozen fish

(2) Chilled and frozen fish fillets -—
(a) Chilling fish fillets
(b) Freezing fish fillets
b. Planning refrigerated vessels and plants

B. Quality control
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Repetition 3

Title:

I. Effect of low temperature on microorganisms

1T,

a, Characteristics of fish
b. Characteristics of refrigerating media and proc-
esses

a. Handling chilled and frozen fish and fillets —eg——
(1) Chilled and frozen fish
(a) Chilled fish
(a.l) Chilling fish
(a.2) Storing chilled fish
(b) Frozen fish
(b.1) Freezing and storing fish
(b.1.1) Freezing fish
(b.1.2) Storing fish
(b.2) Thawing frozen fish

(2) Chilled and frozen fish fillets
(a) Chilling fish fillets
(b) Freezing fish fillets
b. Planning refrigerated vessels and plants -

B. Quality control

3



Repetition 4

Title:

I. Effect of low temperature on microorganisms

II.

1. Fundamentals i

a, Characteristics of fish

esses

2. Application of fundamentals
Handling chilled and frozen fish and fillets
(1) Chilled and frozen fish
(a) Chilled fish
(a.1) Chilling fish
(a.2) Storing chilled fish
(b) Frozen fish
(b.1) Freezing and storing fish
(b.1.1) Freezing fish
(b.1.2) Storing fish
(b.2) Thawing frozen fish

a.

(2) Chilled and frozen fish fillets
(a) Chilling fish fillets
(b) Freezing fish fillets

b. Planning refrigerated vessels and plants

B. Quality control

38

b. Characteristics of refrigerating media and proc-
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Repetition 5

Title:

I. Effect of low temperature on microorganisms

1013

A. Processing -—

1. Fundamentals

a, Characteristics of fish
b. Characteristics of refrigerating media and proc-
esses

2. Application of fundamentals
a. Handling chilled and frozen fish and fillets

(1) Chilled and frozen fish
(a) Chilled fish
(a.1l) Chilling fish
(a.2) Storing chilled fish
(b) Frozen fish
(b.1) Freezing and storing fish
(b.1.1) Freezing fish
(b.1.2) Storing fish
(b.2) Thawing frozen fish

(2) Chilled and frozen fish fillets
(a) Chilling fish fillets
(b) Freezing fish fillets

b. Planning refrigerated vessels and plants

B. Quality control —
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Repetition 6

Title:
1. Effect of refrigeration on microorganisms ——
II. Techniques of refrigeration -

A, Processing
1. Fundamentals

a, Characteristics of fish

b. Characteristics of refrigerating media and proc-

esses
2. Application of fundamentals
a. Handling chilled and frozen fish and fillets

(1) Chilled and frozen fish
(a) Chilled fish
(a.1) Chilling fish
(a.2) Storing chilled fish

(b) Frozen fish
(b.1) Freezing and storing fish
(b.1.1) Freezing fish
(b.1.2) Storing fish
(b.2) Thawing frozen fish

(2) Chilled and frozen fish fillets
(a) Chilling fish fillets
(b) Freezing fish fillets

b. Planning refrigerated vessels and plants

B. Quality control

40



Repetition 7

REFRIGERATION OF FISH PRODUCTS -
I. Effect of refrigeration on microorganisms
II. Techniques of refrigeration
A, Processing
1. Fundamentals

a, Characteristics of fish
b, Characteristics of refrigerating media and proc-
esses

2. Application of fundamentals
a. Handling chilled and frozen fish and fillets

(1) Chilled and frozen fish
(a) Chilled fish
(a.1) Chilling fish
(a.2) Storing chilled fish
(b) Frozen fish
(b.1) Freezing and storing
(b.1.1) Freezing fish
(b.1.2) Storing frozen fish
(b.2) Thawing frozen fish

(2) Chilled and frozen fish fillets
(a) Chilling fish fillets
(b) Freezing fish fillets
b. Planning refrigerated vessels and plants
B. Quality control

* % %k

Now we have 'a working outline. Evidently the titles are rough
and will have to be refined, but the scope and interrelation of our
topics are established and the sequence of our discussion is lain
out, ready to be followed.

MS., #1684
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