-

e,

¥

ED 111 742

A

UTHOR,

TITLE~

INSTITUTION

Ny

.+ REPORT NO §

@

P

UB DATE

" NOTE

E

DRS PRICE

DESCRIPTORS:

IDENTIFIERS, |
¢

/

ABSTRACT

DOCUMENT RESUME
S0.008 595

Danseredu, Donald F.; And® Others i

. Learning Strategy Trainindg Program: Paraphrasing

. ~"Sttategy for Effective Learning. Final Report for
Period January 1974~May 1975.
Air Force Human Resources Lab., Lowry AFB, coTo.
Technical Training Div.; ‘Texas Christian Univ., Fort
Worth. Inst. for the Study of Cognitlve Systens.,

AFHRL-TR~75-46 | o
Jun' 75 '
206p.; For related documents, see 50 OrB 593 and »
594 .

g

HF—$0 76 /HC-$10. 78 Plus Postage

*Learnlp Processes; *Phrase Structure; Psychology,
Retention; *Retention Studies; Social Science y .
Research; Social Sciences; “Student Inprovement;
Training Techn1ques° *Transfornatlons (Language)
*Paraphraslng

This report presents an<effect1ve,'1ntegrated

‘1earnlng strategy program emphasizing a connection technlque that
uses ‘paraphrasing. Components were derived from a review of the
-educational and psychological literature and from an analysis of
responses to the learning strategy inventory, which were conducted
during this same research effort. (See SO 008 594 for a report on the
1nventory ) Also, two other training packages (v1sual imagery and

a

~ question-
: ‘¢ontroIZé§

controlile
pércent improvement in long-term retention when using paraphrasaing

for .the trained group, compared with an untrained control group. With .
appropriate insertion of blank pages for answers, this report ‘can be
’usea to provide 1earn1ng strategy tralnlng. (Author/ND)

wer connectlon) were evaluated along with this package in
experiment. (See SO 008 593" for discussion of the '
xperlment.) The results of this experlment showed a 55

a

o

]
-

. : L]
" ok sfeoke ok ok ok ok sk ok ok ok ok ok 2k 3 3 ok ok 3k 2 e s 3 s -2k 3 e e ke ke ok e ol e o e e ok ke s sk ke ke sk e e e ke ke s e s sk e ok ke e ek ok e ke ek ok ok

*
*
*
*
*
*
*
*
*

Docung
material_

ts acquired by ERIC include many informal unpublished
not available from other sources. ERIC makes every effort

to obtain’the-best copy available, nevertheless, items of marginal

reproduc1b
of the mic
via the ER
responsibl

supplied b
ok fe o ke ko o ok ook

\

%
*
%
ility are often encountered and this affects the quality =*
rofiche and hardcopy reproductions ERIC makes available *
IC Document Reproduction Service (EDRS). EDRS is not *
e for the quality of the original document. Reproductions *

%

%

y EDRS are the best that can be made from the original.
k3 o ook ok ok ke ok o 3ok ok o ko ok o 3K o ok e o e ok o e s o ek e ok o o ek e o e ok o e e o e e 3K ok ek ok

A




g a - : \\\
. o - . . . . - .
- . us. OEPAITMEN'[%F HEALTH,
. o . . « EOQUCATION & WELFARE
» . . . NATIONAL INSTITUTE OF

. A .
. . R 4 EQUCATION .
N . : . . THlS QOCUMENT HAS BEEN REPRO
AFHRL‘TR'7546‘ : . Y. ’ ODUCEO EXACTLY A5 RECEIVEO FROM
. . THE PERSON OR ORGANIZATION ORIGIN
ATINGIT POINTS OF VIEW OR OPINIONS

~ . . STATEO OD NOT NECESSARILY REPRE
a * SENTOFFICtAL NATIONAL INSTLLUTE OF

AI R Fo R c E @ - LEARNING STRATEGY TRAINING : -

.

PARAPHRASING STRATEGY FOR ‘EFFECTIVE LEARNING

By - o -
Donald F. Danseresu
GI‘YJ-. Long .
'A. McDonald
'I'9mm¢ R. Actkinson :
- Karen' W, Collins .
" Selby H. Evans ’

b 4

/. Alice M. Ellis .
/. Stephen Williame »
]Muihfotth.Smdyof ive Systems _ _
i/ Depertment ofsyeliology L.
</ Texas Chirletian Woiversity :
. l/ / : Eonworth.nxuum
¢ / J/ 1Y
/TECHNICAL TRAlNING DIVISION '
/ / Lowry Air Force Base, 00londo 80230

H |

Ul

M

A

N
AR
Als| i

0

U

R

C

E &

S

E0111742

§ 573

. ' ) , . 3 .
S - YA : - Junw 1976 - |
& N / Finel-Report for Period January 1974 — May 1978 :
s 0 ' - . ¢ C e * o N
! - - /.o . o - N
bl ’ ‘ / ’ ' {
i
4 i

/ . Approved for public release; distribution unlimited. . -

R

VA | - |
/ . ;oo -

B

'~ LABORATORY |

.b\')

‘AIR FORCE SYSTEMS COMMAND
. 'BROOKS AIR FORCE BASE,TEXAS 78235
o 00008,




Al

o

" Cognitive Systems, Department of Psychology, Texas' Christian

NOTICE

When US Govemment drawings, specifications, or Other data are uscd
or,any ,purpose ‘other than a definitely related. Govemment
imcurement opetation, the Govemnment thereby inciirs mo -
responsibility nor any obligation whatsoever, and the fact that the -
Government may have formulated, furnished, or in any way supplied

the said drawings, speclﬁcations, or other data is'not to be regatded by

implication or otherwise, as in any manner licensing the holder or any .-

other person or corporation, or conveying any sights of permission to

- manufacture, use, or sell any patented invention that miy in any _way'n_

bexelatedthereto oD L.
This final report was submitted by the Institute for the Study of

University, Fort Worth, -Texas 76129, under cohtract

F41609-74-C-0013, project 1121, with Te'chnicd'l‘raining Division, Air
Force Human Resources Laboratory (AFSC), Lowry Air Force Base,
Colorado 80230. Dr. Gerard M,:Deignan, Instructional Design Section,

.and Dr: Ronald W. Spangenberg, Instructional Technology 'Branch ;

shared the contract monitor;hip .

'Ilns report “has been reviewed and cleared for open publication and/or
public release by the appropriate Office of Information (OI) in’
accordance with AFR 190-17 and DoDD 5230.9. There is no objection
to unlimited distribution of this report to the public at large, or by
DDC to the National Technical Information Service (NTIS).

- This terchhical repOst has been reviewed and is aﬁorowd.

MARTY R. ROCKWAY, Technical Dixector

Technical Training Division B , . P
Approved for pubhcatlon , :7
_HAROIDE. FISCHER,Lblonel USAF ___ _ , 1
Commander o,
[T i 3(
00603 : e .

.




¢

’

Unclassified

[T REFORT NUMBER

SECURITY CLASSIFICATION OF THIS RAGE (When Data Entered) . .. T :
: ' \ X ' EAD INSTRUCTIONS
') REPORT MCUMENTATION PAGE : FORE COMPLETING FOR" |

- 2. GOVT ACCESSION RO, 3. RECIPIENT’S CATYALOG NUMBER k
\

AFHRL-TR-7546 A - oo R

4. TITLE (and Subtitle) - o 15, TYPE OF REPORT & PERIOD COVERED |
LEARNING STRATEGY TRAINING PROGRAM: _
PARAPHRASING STRATEGY EOR EFF,EGTIVE LEARNING January 1974 — May 1975 -

%. PERFORMING ORG. REPORT NUMBER

)

7. AUTHOR . 8. CONTRACT OR GRANT NUMBER(as) .

DR N B - -
Donald £ Danserean Karen W, Collins ,
Gary L. Long . Selby H. Evans F41609-74-€C-0013
Barbara A. McDonald . . Alice M, Ellis - '
Tomie R. Actkinson Stephen Williams
8. PERFORMING ORGANIZATION NAME AND ADDRESS : 10. PROGRAM ELEMENT, PROJECT, TASK
Institute for the Study of Cognifive Systems’ . . AREA & WORK UNIT NUMBERS 1
Department of Psychology . v 62703F » . B
. Texas Christian University , ® 1 11210119
L. Fort Worth, Texas 76129 . ’ .. ) . .
N t1. CONTROLLING OFFICE NAME AND ADDRESS ) ] 12. REPORT DATE ‘
Hq Air Force Human Resources Laboratory (AFSC) : June 1975 )
. Brooks Air Force Base, Texas 78235 S 13. NUMBER OF PAGES :
. : . . 204 . :
TA. MONITORING AGENCY NAME & ADDRESS(f different {rom Controlling Office) | 15. SECURITY CLASS. (of thia report)
Tethnical Training Division BN . ‘ Unclassified - . '
Air Forcs Human Resources Laboratory - -
Lowry Air Force'Base, Colorado 80230 ' 15a. EEEESSEIEICATION/DOWNGRADING :

16. DISTRIBUTION STATEMENT {o.l this Report)

Approved.for public release; distribution unlimited. - E

.

17. DISTRIBUTION STATEMENT ?ol the -bat;uct‘onund in Block 20, it dltferent froni Report)

» . . . N . - . o - w
- . k‘ . . ] . ’ \
SR . . N _ '
9. SUPPLEMENTARY NOTES - _ : e ‘ ) .
. Other technical reports documenting work units 11210119 are: AFHRI-TR-74-70, AFHRL-TR-7540, . N
’ AFHRL-TR.75-41, AFHRL-TR-75-47, and AFHRL-TR-7548. _ :
I—S. KEY WO’(DSQ(Conllnuaron roveres alde it naéail;y and ld’;l“f)f by block mn.nbu) B . N
learning strategy | . -comprehension .
paraphrasing N coping with distraction = | . v 1
retrieval training ’ understanding rating . A : )
retention connection technique

20. ABSTRACT {chulmu on revérse aide if necessary and identily by block'number) . )
This report presents an effective i ptegrated learning strategy program emphasizing a connection technique using

paraphrasing. The components were. derived from.a review of the educational and psychological litératyre and from
an analysis of the responses to the learning strategy inventory, which were conducted during this same research
effort. Also, two other training packages (visual imagery and question-answer connection) were evaluated along with
this package in a controlled experiment. The results of this experiment showed improved long term retention, when
using paraphrasing for the trained group, of 55% over an untrained control group. With appropriate insertion of -
blank pages this report can be used to provide leaming stratégy training.

<

. , o\ & ‘ ;

Q

DD yOrMs 1473 EDITION OF 1 NOV 6515 OBSOLETE } Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

00004 by




o , 0
SECURITY CLASSIFICATION OF THIS PAGE(Whoh Dats Enteted) . .
. . . oy . N S ‘a
Y T .
s A :
! v - " * Ty 13 .
L] \No :
I.
2 ‘. R ‘ , P
t . ~ - oy !
. " ;
i v - D‘ )
-« o b R -
. ) . ‘ 5
| .
. o . '
— :’9 . o . Y
- R .
~ o }'
b
e N )
- ©
] '.}“'
x
R & . ; g
. & ¢
¢ b - » .
' - ) . .
7 | ‘ )
. . - 7
& . )
’ Toh 4 i . i
v ..
. s
r . &
SN : :
- hd -
‘ @
P Iy
= \
. AN . .
1) re *
’ ’
4 ) a
: .
s ! 0 F . . .
! .

, - . LI

= ]: lC ’ ’ s o SECURITY CLASSIFICATION OF THIS PAéemon Data _Enurod).
- K .s; . 05 . .
| : . 00005

r
IR LA 7 . 3




[} . ‘ o

Academic performance differences within equal ability groups”

- have been correlated with the way students select and use differing

information processing strategies. In fact, jinformation processing
or learning strategies may be more fundamental determinants of learn-
ing performances than-actual abilities. Further, training in how to
select and use more efficient techniques and strategles for selecting,
storing, manipulating and outputting information should enhance learn-

, ing-performance. Sources of information and strategies for. processing -

information presently used by high and low ability students can be
related to student performance, thus identifying strategies which can
be used by the student to improve his performahce. These validated
information processing strategies tan be used.to help imprave student
performance in the Air Force training system, The initial requirement -

- is based on the needs within the Advanced Instructional System to

identify performance facilitating strategies. The strategies should
enable 1mproved learning performance and transfer of tr&mmg to the

*job 51tuat10n.

13 b .

- épgroach .

o

The identification of effectlve strategles has been accomplished
using ‘information gathered from a review of the educational and psy-
chological research literature dealing with strategies, and from an
analysis of responses ‘to the specially developed Learning Strategy
Inventory (see Dansereau, lLong, McDonald, § Actkinson, 1975). The’
results of research with the Inventory 1nd1cated that students could
be profitably trained on four aspects of the learning process: the.
identification of important, unfamiliar, and difficult material, the
application of techniques for the comprehensmn and retention of this
identified material, the efficient retrieval of this infermation under
appropriate circumstances, and the effective coping internal and
external- dlﬂzractlons while these other processes are being employed.

- After these four areas of needed improvement were 1dent1f1ed

. specific strategies relating to each of these aspects were extrapo-

lated from the educatidnal and psychological literature. The process

of applying techniques for enhanced comprehension and retention was

believed to be most critieal, consequently three alternative compréhen-
sion and retention techmques or strategies were extrapolated (para- -
phrasing questlon-answerlng, and the use of visual imagery). Methods

for training the strategies related to the four aspects of the learning
process were developed and combined in an integrated, training program.

a
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Results - . LR ¢

A training program emphasizing the paraphrasé connection tech-
nique was developed and evaluated. The program contains exercises in:
making understanding- ratings, retrieval training, a-paraphrase connection
technique, and materials for use under conditibns of audio distraction
for concentration training. This training program was tested and found
effective. The results of the evaluation aresreported in Dansereau and
others (1975). ’ :

Conclusions
This training program, Wit}l-apprOPriate insertion of blank pages,
can be used to provide learning strategy training. It is further recom-
nmended that this progran be expanded by including additional reading ’

. materials selected from the projected or actual career field of the
- _potential user to gain the maximum benefit.
o \ ¢ " \
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. , !
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; : 'PREFACE

' This réport presents a learning strategy training program which
emphasizes a connection technique using paraphrasing. .The develop-
ment and evaluation of this training program is reported in Dansereau,

- McDonald, Long, Actkinson, Ellis, Collins, Williams, and Evans,.1975.

Research was accomplished under Project 1121, Advanced Téchnology for
Air Force Technical Training. Dr. Marty R. Rockway was the Project
Scientist, Dr. Gerald Deignan was the Task Scientist until 1 June 1974,

“and Dr. Ronald Spangenberg was the Task Scientist from 1 June 1974 -

to the present. Research contained in this report was cohducted
under the provisions of Contract Number F41609-74-C-001% with Texas
Christian University, Institute for the Study of Cognitive’Systems,
Fort Worth, Texas, 76129. Dr. Donald F. Dansereau was’the Principal
Investigatof. ' 7 e
_Cooperation of Dr. James Baerwald, Psychology Department, Univer-
sity of Texas at Arlington and Drs. Howard Clark and Larry Wise,
Texas Wesleyan College in recruitment of student subjects was deeply’

appreciated. The excellent combined’coordination and codperation

of the Texas Christian University Psychology Department Faculty,

Drs. Virginia Jarratt and Mildred Hogstel of the Harris School of
Nursing; Dr. Jo James, School of Education, Dr. W. E. Tucker, Graduate
Dean-Religion, and Dr. W. L. Reed, Dean of Undergraduate Religion, in
encouraging .students to participate as subjects played an important
role in completingfzhis training program. . :

7: . v : . . >
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4 INTRODUCTION I ‘
i
\

Paraphrasing for Effective Learning is an.integrﬁted learning o
strdtegy program develdped to improve studggts performance inracademic
. tasks. Four aspects of the learning procesf were identified and .
selected for training. These are (1) the identification of impor-
tant, difficult, and unfamiliar material, (2) the application of
techniques for the comprehension and retention of. the identified
material, (3) the efficient retrieval of the inforimation under appro- .
priate circumstances and (4) the effective coping with internal and .
external distractions while the above processes are occurring. A
training program for the first three aspects is contained in this .
report. The fourth aspect, which incorporates audio distractions of .
varying levels of interest and loudness can be accomplished by pre-
-senting the apprOpriatg exercises under conditions of audio distrac-
tions. . ‘ ' . ’ : ~

-~
w

.
A ]

The identification of trainable aspects of the learning process -
was accomplished by a literature Teview wind a survey of commonly used
learning strategies. This extensive review of the learning strategy-
related educational and psychological literature is reported in
Dansereau, Actkinson, Long, and McDonald (1974) . The development,
administration, and analyses of responses to a two-hundréd item |,
Learning Strategy Inventdry, designed to tap students' knowledge and
use of various learning techniques, is reported in Dansereau,. Long,
‘MéDonald, and Actkinson (1975). After the four trainable aspects

'were identified, specific strategies underlying each of these aspects | -

/ were incorporated into three coherent, integrated strategy.training
programs. ‘Training in identifying important, difficult, and unfamiligr
material and retrieval training is identical in the three programs.

* . Howeyer, different comnectioh techniques designed to enhance compre-

hension and retention of narrative materi are emphasized in the _
three, programs. This report describes the t aining program which N
emphasizes the use of "paraphrasing." ’
o - ,

An informal assessment of the three training pfograms was con-
ducted in the-context of a pilot study. A different group of students

~was given each of the three programs, while a fourth group, not

receiving -any special training, served as a cdntrol. The three pro-
grams were modified, streamlined, and improved on the basis of the -
pilot study results. T
_ v 5
A formal assessment study was then conducted (see Figure 1) to. -
evaluate the three programs. The results (reported in Dansereau,

~ McDonald, Long, Actkinson, Ellis, Collins, Williams, and Evans (1975))

- indicated that the performance scores following the training program
emphasizing the paraphrasing connection techniqtie Q;ovided signifi- :
cantly highex delayed recall scores of the control group. Specifically,
the regpntion scores were 55% higher. than ?he_contipl group's five days

.
5 ' - :
= . ; . . . .,
N . -

f_ - R fﬁffijﬁfiil . \ N
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Understanding Ratings: " o (

-When‘you study'a textbook, Yyou probably make some
decisions about . how—well You understand each passage or
sectlon.r For the purposes\of thrs tralnlng program, we

‘would llke‘you to get some practlce in maklng this type of
®.
Judgment formallyu F1rst,-consc10usly maklng undeﬁ%tandlng
*
Judgments may lmproveﬂyour ablllty to. determlne what material .

- needs further rev1ew; and second these judgments will be.

[

used in other parts of the tnalnlng we will be glv1ng you'

What we are 901ng to ask you to do is rea& a falrly long

passage and perlodlcally make understandlng judgments.

L

Please look: at’ the scale on the follow1ng page.-)Thhs is the
scale we w1ll ask you to. use. Your job is to rate your under-
standlng of the mater1a1 you have readV51nce your last Judg-
ment by ch00s1ng the number of the statement that best descrlbes

your level of understa'dzng. Your level of understandlng may '
/ ‘ '

: fall in. between two of the statements,'so you can use the num-

bers between the 'ta,ements to 1nd1cate just ﬁhere 1t falls.

L
EEN

ffll glve you a. ‘1nute or so to look over the scale in order to

see 1f you have/any questions. .
/ ‘ Lo

- o

Any Questions!

T 00014c.50vd T

¢
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Understanding kating_ . : T -

- s ’

Please, note that the rat1n§ scale statements not only

" deal with how well you have, understood the paragraph in. the

 traditional sense but also how well you will be able to ;

remember the information in order to explain it at somé ¥future

time.

Thus, your rating should reflect both how ‘well you -

understood the paragraph and how well you will be able to-
remember it. .

®

(2)

(4)

(5)

(6
o
(8)

' LN ( )

s A .
o.’»v R

(l)' It would be 1mp0551b1e for me to explaln thls material

to another 1nd1v1dua1 1n the future.

LIPS . . . -
. e -

o

"I could roughligexplaln this material to another

individual in future.

A

L3

{

it would be very easy for me to explaln thls mater1a1
in great detail to another 1nd1v1dq§1 in the future.

<
. 1




‘.

. the readlng material. After the passage you will be glvenj

‘some questlons to let you khow how well you did. ' C.

vdéinotsgoxbeyond Page 15 until I have given further instructions;

* -

| 1
S | | i . ,i

Piease remember‘your understanding ratings should
include not only how well ycu can follow the material 'as you . |

are reading, but also how well you feel you will be able to

‘remember the materlal in the future. If you can't follow o =

what.is being said or if you don't think you will be able to [
remember” it, your rating should benclose to (1). If you can
easily follow -the’ material and would have no trouble in remem- °

berlng it your rating should be close to (9). Ifoyou feel your

gunderstandlng falls somewhere.between these two extremes chaose ‘(ij |
|

a number more towards the mlddle of the scale as your rat;ng.' ["{
You will make your ratlngs in the spaces prov1ded w1th1n

You are now ready to start your ratlngs of the materlal. o b\i'
Please refer back to the understandlng rating scale as often e
as necessary so that your ratlngs will be accurate. You w111..”

“be given 10 minutes to read and rate the passage~wh1ch‘is con= .
tained on-Pages 12 to }_5 When you 'reach Page 15, please stop. :

You may go back and review. the material and your ratings but

-1 . h e '
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Fighting between members of the same Species 150

almost universal among vertebrates, from fish to mdn.

Casual observatlon suggests the reason: Animals of’ the
same kind, occupying the same niche in nature, must compete -

]

. for the same food, tle same nestlng sites and the same -

bulldlng materials.’ Fighting among animals of the same
species therefore serves the 1mportant function of "spacing
out” the individuals or groups in thg area they occupy. ‘

- It thereby secures for each, the minimum territory required

to support its existence, prevents overcrowding and promotes

4 the distribution of the species. Fighting also arises from °
.competition for mates, and thus serves to select the stronger
,and fitter individuals for propagation of the species. Tt

is no-wonder, then, that herbivores seem to fight each other
as ‘readily as do carnivores, and that nearly all groups of

rvertebrates, except perhaps some amphibians, dlsplay aggres-

51ve behavior. , o :
. Undersgandlng )
A’ complete 1nvestlgat10n of fighting behav1or must -

take account, however, of another general: observat10n~v
Flghts.between individuals of the same spec1es almost never

. end in death and rarely result in serious injury to'either

combatant. Such fights, in fact, are often highly ritual-

- ized and more nearly resemble a,tournament than a mortal -
;struggle.f If this were not the case--if the loser were
..-killed ot seériously 1n3ured-—flght1ng ‘would have grave ‘dis-

advantages foi the species. The animal that loses a fight

is not necess ly less healthy or less viable; it may simply
be an immature animal that cannot withstand the attack of

a .mature one. . i .

_Understandiﬁg
In view of the disadvantages of serious injury to a mem-

ber of the species, evolution might be expected to have exer-
ted: a strong selective pressure against. aggressive behavior.

~ But spacing out through combat was apparently too important

to permit a weakenlng of aggre551ve tendencies; in fact, .
aggressiveness seems to have been favored by natural selection.’
It is in order to allow spacing out--rather than death or
1njury--to result from fighting that the ceremonlal combat
routines have evolved.

e .

Understanding_ ‘ ‘ . ‘ ,__/7‘ R
12
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) Investigators of aggressive behavior, often strongly
motivated by concern about aggressive impulses in man,
have usually been satisfied to find its origin in the \
life expenjence of thé individual animal or of the soci;TY
group. Aggressiyene§s is said to be learned and so to |
be preventable by teaching or conditioning. A growing ‘
body of evidence from observations in the field and ex- K
periments in the laboratory, however, points to ‘the con-
clusion that this vital mede of behayior is not learned by, &
the individual but is innate in the gpecies, like the |
organs specially evolved for such combat in many animals. \
The cerempnial fighting routines thatthave developed in the

pcourse of evolution are highly characteristic for each . \
species; they are faithfully followed in fights between -
members of the species and are almost never violated.

Understanding s o ) \
All-out fights between animals of the same species ¢
:. do occur, but usually in species. having no weapons that |
can inflict mortal injury. Biting animals that can kill
or seriously injure one- andéther are usually also capable
- - of quick flight. They may engage in damaging fights, bhut
. these end when the loser iakes a fast getaway. They may -
" also "surrender," by asswming .a submissive pésture tha
- ¢ the winner .respects. Konrad Z. Lorenz of the Max Plancdk
- Institute for the Physiology of Behavior in Germany ha ~
described such behawvior in.wolves and dogs. The fight
begins with an exchang® of bites; - as soon as one contestant
begins to lose, however, it exposes its vulnerable throat
to its opponent by’ turning its head away. This act of
submission immediately inhibits further attack by its
rival. A young dog often suhmits by “throwing itself on its
back, exposing its belly: a pet dog may assume this posture
if its master so much as raises his voicge. Analogous |
behavior is common in birds: a young rail attacked by ZE

<%

. adult .turns the back of its head-~-the most sehsitive part
: of its 'body--toward the aggressor, which immediately stops
’ 'peckiﬁbJ%yLo:enz‘has pointed out that acts of submission
play a similar role in fjights between men. When a victim
throws himself defenseless at his enemy's feet, the normal
human being is strongly inhibited from further aggression. .
,Thisqmechanism'may now have lost its adaptive value in human
affairs, because modern.weapons can kill so quickly and from-
such long distarces that the attacked .individual has little
- opportunity to appeal to his opponent's feelings.

Understanding , . - }
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Most animals depend neither on’flight nor on surrender
to avoid damaging fights. Instead they engage in a cerer’
monial struggle, in the couxse of which the contestants
measure their strength in bodily contact:without harming
each other seriously. Often these colitests begin with a
duel of threats--posturings, movements and noises--
designed to cow the opponent without any physical contact
at all. Sometimes this competition in bravado brings about
.a decision; usually it is preliminary to the remainder of
the tournament. ) ’

Understanding _". -

On the lava cliffs ofxthe G%lapagos Islands a few yeats-
ago I observed such contests between marine iguanas (Ambly-
rhynchus, cristatus), large algae-eating lizards that swarm
by the hundreds over the rocks’close to shorey During -

the breeding season eath male establishes a small territory
by defending a few square yards.of rock on which he lives
with several females. If another male approaches the ter-
ritorial border, the local iguana responds with a "display."
He opens his mouth and nods his head, presents his flank '
+0 his opponent and parades,-stiff-legged, back and forth,
his apparent, size enlarged by the erection of his dorsal
crest. If this performance does not drive the rival pff, -
the -resident of the territory attacks, rushing at the intru-
dar with his head lowered, The interlaper lowers his head
in turn and the two clash, the tops of their heads striking
together. Each tries to push the other backward. If neither
gives way, they pause, badk off, nod at each other and try
again. (In an apparent adaptation to this mode of combat
the head of the marine iguana is covered with horn-like
scales.) ,The struggle ends when one of the iguanas assumes
‘the posture of submission, crouching on its belly. The win-
ner thereupon stops charging and waits in the threatening,
.stifffgegged stance until the loser retreats. A damaging
fight is triggered only when an invader does not perform the
‘ceremonies that signal a tournament; when, for example, the
animal is suddenly placed in occupied territory by a man, oOr.
crosses another animal's territory in precipitous flight’
“vom an earlier contest. On these occasions the territory
owner attacks by biting the intruder in the nape of the neck.
Temale iguanas, on the other hand, reqularly engage in dam-
aging fights for the scarce egg-laying sites, biting and

- . s=aking each other vigorously. '

\Understaﬁding» : . !
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The lava lizard (T opiduruS'albemarlensis) of the

~ laxrger Galapagos Islarlds engages in a similar ceremonial
fight that begins wi the rivals facing each other, nodding
their heads. Suddenly one of them rushes forward, stands
alongside his opponent and lashes him with his tail once
or several times, so hard that“the blows can Jbe heard sev-
eral yards‘away. The opponent may - reply with a tail-beating
of his own. Then the attacker turns and ret eats ‘to his
original position._ The entire. procedure is repeated until
one of the lizards gives up and flees. :

S

Understariding N

i According to Gertraud Kitzler of the University of .
Vienna; fights between lizards of the central European
species Lacerta_Agilis may terminate in a curiqus manner. .
After an introductory display one lizard grasps:the other's"

" neck in his jaws. The attacked lizard waits quietly for
the grip to loosen, then takes his:turn at biting. The
“exchange continues‘-until qné lizard runs away. Often,
however, it is thégbiter,,not.thefbitten,ﬂthat dots the
fleeing. Thé loser apparently recognizes -the superiority

. of the winner not only by the strength of, the latter's

bite but also by his unyielding resistance to ?eing bitten..

ey
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1) Aggressive behav10r whlch seems .to be characterlstl —_
of nearly all vertebrates serves several useful pur-

poses. Name one.

(a) often (b) rarely (c) never end in serious -
injury to both either partxcipant(s) '

3) The unlversallty of flghtlng among anlmals w°uld 1mp1y
th?t aggre551veness has been favored by L K

.. g
1 . [N

2) Flghts between 1ndlv1duals of the same species’ ' .- --,|

.
a4
v
»

I : - o . - . ) . .
A"- : .

.4) Current research seems to 1nd1cate that aggre551ve o

' 6) .This. mechanism for avoldlng serious LnJury is panticu-f

T

°

. 5) A animal maﬁ\surrender and av01d further 1njury by

7). Tﬁe.lava'ligj

8) . Other llzarda

behavior 1@ 1earned by the species.
© : True . False

W : t e o _—
AT o : a v e v

assumlng a _n-o- o e
\'\;'. o . N o I - o
| . ) R S

1 ’ ; ‘o

larly valu

le;to human belngs today due to new tech-.
nologlcal '

True Fa;se..,

”fighﬁs" pﬁtil one of the participants
is killed. . ' . ' “ .
: T True_ ' False

ay be victorious in a flght by their
ablllty,to wi hstand _ e .

-

9) In a “ , struggle, part1c1pants compare thelr




s

-

- -

©/20) The fact that ceremonlal flghtlng routlnes .are

(? highly c acteristic for each species and are

falthfulgszfollowed in fights among.members of:
the specie has been used to conclude that ag- . .
gressiveness ‘is . P . ; _ _
. : : _

- .

11) Biting animals that can kill or seriously 1n3ure
one another are usually also c pable of .

-

,d‘

12) A young dog who throws 1tself or 1ts back expos:ng
1ts belly is exhlbltlng a._ . . e

r . ..

vlh) Un}lke males, female 1guana5foften engage in damaglng
flghts. .

\ ¥

- True‘j . False

P

. ) LI ’ L Y ) . ] - ‘ .
A 14) A male ‘iguana. perfdrms a—"dlsplay as a last dltch -

- ‘effort to drlve an 1ntruder off. v : ’

. True False '

. T . : ¢ '. A
'15)° List ohe reason why fighting May occur.
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© RETRIEVAL TRAINING:

Rl ;?Iéas.‘e# inéert_» bl’ank pages at appropriate. -
© v places prior to,using this section .

R

Estimatdd Time for
Included Materials
is~45 Minutes.




. memory informatlon that you learned at some previous
. time., Probably a 1ot of your test-taking time™is-spént-.: °

~in this retrieval effort - in decldlng what you might - . :
. be able to retrieve and in trying to remember it. We ve o

_ information.  You've been doing it for yeats.’ But many T
of the  things you\do are "¢arried out rapldly and not’
‘really’ at a conscious level. In much less. time than 1t

~ that you don' t really become aw L& of 1t. S . ;
aretrleval processes you have been us1ng to recall 1nfor-

" have fourd “to be’ particularly effectlve 1n retr1ev1ng

e methods.

\)’ . . - } ' :'..
‘ .Retrieval-Training-

When you take a test you have to retrléwe from your.'_‘

been eﬁamlnlng the problem.of retrxevxng 1nformation < - ,[
and we've 1solated some methods that mlght be useful to : ) )

.

. . .
. -

of course, you already know somethlng about retr1ev1ng \ _;}

takes to tell,..you analyze a questlon to determine if

- you can retrieve the needed material, “you dec1de ‘how much -

effort is needed and select a way to carry out the retrleval.
Except«under special circumstandes, this . goes on so fast

. We have two general goals for ‘you dur1ng this part

" of the tra1n1ng programf‘ -

- Flrst, we Wlll help you become more aware,of the . ’

matlon" . . ’ . N T
. oo . L "4 ‘ Le H . . R |
Second, we will shd you some procedures that people : :

1nf0rmat10n from memory .

5\

Thls retrleVal tralnlng un1t will begin.with ipstruc-

' tions on two topics: f;rst, what methods are useful in

accomplléhlng retrleval, and, second, how to decide |
whether a retrieval effort is likely to. pay off. After
that, we will give you some practlce in using . the retrleval‘

%



' Retrieval'Methods -

Two: methods have proved useful in retr1ev1ng lnfor—’iA
mation from memoky: the use of incidental cue§ and the’
use of cues. related to. the organlzatlon of the material.

' In most tasks hoth of these iiethads..can be used, but in
'retrleV1ng information. for an exam," cues frfom the organl— )
~zation of the material axe generally more effectlve. We
.will describe each of these. methods here-and then move <
on. to give you 1nformatlon on when to use them and some-

" actual practlce in the1r use. o L

*
o

‘

Iﬁéldental Cues

°

¢ - . . -«

_ As we sa1d earller,‘people often can* recall somethrng
K about the. materlal they are trying to: &etrleve from memoryl,
What they recall about the material is somewhat connected
. bto it; fWe will refer, to each’of these recalled items as fv-‘“
a cue. When a person searches for the aQBWer to a tesbw .
questlon, cues llhe these are often ,used to a1d retrleval-
(1)°. Was the materlal presented in class or in the_
- text?. :

o ‘
o .

(2)' If 1n(class. ,
(a)” Which lecture?
~ (b)  How was - the lecturer dressed’
- (c) Was it put on the board?
(d) Was it put in my notes?

(3) If the material was from the teéxt or my notes: °
* fa) wWhere on the page was it located?
(b) Was there a picture on that page?
(c) Was the material underlined?.
(d) What color ink ‘was used 1n the underllnlng9

Cues of this sort aré basically 1nc1dental cues.
. They are not meanlngfule,connected to the target
material. In other words, they are related to- the target

.material only because they were- preseﬁ¢ when the material

- was stored. That oes not mean they can't be helpful--

" they can. 1In fact/, as we will ‘see later,. 1nc1dental cues
.can actually be cteated and then used later,ln recalllng
the informatiopn./ This technique is the one usually
employed by people who have phenomenal memories.

20
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" concepts that chme before and others that come. after- g
_,1t. «This organlzﬁtlon, or 1oglcal\progress1on, of . em it
.. the materlal can be helpful when you are trylng to_? ’§§g§g';,

way you go. ab%ut using the organlzatlon is to start

“used the organizational cues of the materlal to help

?that the judicial branch® would be 1nvol€éd Since it's

R . N . ) . . . . k B
> . . . T K N R gl s
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Organizatlonal Cues R T ) . ' . " S~
- Y B N : - v y ° . S W ‘—-. ‘;‘
. . . T “ 1) . K N - e
' Most, mateplﬁi Preserited - 1n‘the classroom has e S
organlzatlonal cues of. its own. That is,. a- concept‘ PR =i

presenbed in a course- quite often is related %o . AN $T

retrieve information stored at a prevlous tlmé.: The T ey T

at some familiar position w1th1n the organlzaﬁ§bn N _ ;;ﬁ;'ﬁ;

and then move toWward the’ target you are trying to « LoeAn
retrleve. Following w5 an example in which av student /1 —

.
w s

~'hls retrleval. - : ; —
Question: - A : : . . L e : ' s

.. . ]

What is &he method by whxch the President of the
United States 'is impeached and removed from offn’:e'> '

.

Be as spec1f1c as poss1b1e. » o o N T

3

Student' s Thoughts Dur1ng“Retr1eval°-;" ) '"; ~ . oo
- ' s T
Well, let's see, tﬂg President is Chief of the : ‘

'.executlve branch and there are. three branches of

government: leg1slat1ve; executlve and Jud1c1al.,

Obviously the 1mpeachment of a President ‘would have N

to -be done hy one of the other brandﬁes.? Impeachment S
is sort of k& na tr1al I think, so that might suggest ’ :

at the level of the Pres1dent, any actlon on 1mpeachmentl

"would have to come from. the highest levél of the judicial

branch: the Supreme Court. But\the President app01nts'

the members of the Supreme Caurt' so it doesn't seem

to make much sense for impeachment to be handled‘by just

them. What about. the legislative branch? That's
Congress. Well, there are two, houses in, éongress,*and

I remember that they don't have exactly the same kinds :

of responsibilities under the Constitution; .becduse .

only the Senate -is-required to confirm Presidential = .
appointments. < think both houses of Congress are L.

- involved but not in the same way. Does impeachment' o

.

a ' i

l*‘\,‘ .
Boen ot r i Es \
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L . ‘ : >
'have several parts in it then? Come to think Gf it,
it must, because the questlon says "impeaeled and | - N\
removed from office." So there must be two separate
things, and besides I remember that Andrew Johnson
. was 1mpeached, but he wasn't removed from office. . = .
- So impeachment must be like bringing charges in a
jntrlal, and then somebody decides whether he actually
o is removed from office. Trial...it seems to me the
. trial is conducted by’ the Senate. ‘That would mean -
that. somebody else presumably has to bring the charges.
I think the House of Representat1VEs must do that, so
> _what would happen in an impeachment is that the House
of Representatives decides whethei to bring charges, ;
and if ‘it does, then the President is impeached, meaning -
“that he is Jbrought to trial by the Senate... I stlll
think ‘the Swpreme Court must be 1nvolved somehow. I
wonder -if’ some judge-maybe the, Chlef Justlce--would be
presiding at . the trial. Let's ‘see, if lt's a trial it .

" would make sense  to have a Judge presldlng, and beside --
that, who else could pr_'gsiqt" Normally, the presldmg officer
of the Senate would be the Vice Presldent. Well, it

"~ wouldn't make much sense to have the Vice Pre51dent, who
would be next in line to become President., presiding

- "over the President's trial. So I think maybe I would
risk saying that the trial is. done in the Senate with
the Chlef‘Justlfe of the, Supreme Court: presldlng.

. Notice that retr1ev1ng the answer, the student
first focused on a part of the material he was famlllar
with {(the. president is in the executive branch) and
then used this organizational 'cue to retrieve the other
two: branches and flnally the answer to the questlon."

From this simple example you can see “that’ the
organlzatlonal cues of the material can be,used to help

- retrieval. These cues are different from the 1n01dental
cues discussed previously because they are usually

'meanlngfully related to the material being retrieved.

Some examples of organizational cues that can be used in .
"retrleval are as follows:

o .




[
e

(1) What category is the material in? (e.g., e -
. ° animal, mineral, or végetable; living or
_ ' dead; male or female; ete.)--Using this type °
T tof cue would be similar to playing the game
“ ~ of "Twenty Questions" in which you are trying
to determine what a person is thinking of by
asklng a ser;es of questions.

(2),,When did th@,event occur? What things happened
‘ about the same time? (e.g., the Model A Ford.
* came” after the Model T; Babe Ruth hit 60 home  *
runs before WWII; the Beatles were most s
popular when- Kennedy was’ Presxdent ) N _ (

ES

@ N

e - (3)- Where in the hlerarchy of mate;mal dld the
R "~ target lnfopmatlon occur? (e.g.; What unit, * -
' . of the course did the material occur?; 1In

‘what chapter?; What' branch of goverhment is

responsible for 1mpeachment2 etc‘)

S . . ' . :

Before giving you practlce in using incidental "and -

organlzatlonal cues as aids to retrlevq;, you need to
'know when. to attempt retrieval. The following section .

‘fj‘explalns when to retrlevel.», R - -

‘How to tell when retrleval is worth try;ng*"
In taklng tests ycu no doubt found that your ability
to recall the answer to ‘a question tended to fall in one
v of the three categories. For many questions you recalled
' ~ the answer without effort. For a few guestions you
probably felt that ydbu simply didn't have the information
“and no amount of searching would get it. ‘But many of* the
questlons that you couldn't answer probably fell in‘tan
intermediate category. | You\fglt that you did know the
~ answer, but you could not recall it 1mmedlately. N

Research has shown that,your feellngs about whether
you know something are probably quite accurate. In other
words, the more strongly you feel that you know something,
even though you have not yet remembered it, the more .
dikely" it is that you will be able to remember it.

o

'7 23
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ﬁch feelings are usually based on the fact that
e en ‘you cannot remember 'the material itself, you

can.sometlmes remembef cues which are related to the
materidls People’ talk about such cues when they report
their. efforts to remember: "I knew I read it.” It was
. right at the top of a page."” "I can see it in my-
| imagination, but not quite clearly enough to‘get the
| answer.”" "His name begins with a 'C'/ and it sounds like -
| somethlng unpleasant " :

0

Probably the most strikling example of the role of
cues 'is the familiar experlence of having sopethlng "on’
the tip of your tongue. You are asked perhaps to L
‘remember someone's name when you have-hot heard the name -
- for some time. You can remembex what the person looked
like, how he behaved, and you-can remembek .some things
about the name: the first letter, perhapé, whether it -
- was long or- ‘short, and p0551b1y some other names that '

sound much llke it. . ,
‘ Youymay have felt that all those cues were gettlng

in your way .as8 you tried to remgmber, but experlmentb‘
have shown that when a person does not recall a word _
1mmedlately, the more cues he can recall, the more likely
it is that he will eventually ‘be able to recall the word;
_1tself. So you can use.the number of cues avallable to -
you as’ an indication of how likely you are to be able to
retrieve the materXial. Remember,the more cues, the bette:
“the chances of recall. - : :

) Now, assumlng that you have de01ded that youawant
to try to retrievé something, how do you go about it?
- Are there any skills that will help you put the- cues
together to retrieve the materlal. The next "section
will try to answer this question. ' S ‘
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How do you use organlzational and incidental cues
or connectrons from memory? : R - : '

© : . ! .

The first rule is:’ divide and condquer. That is, .
you divide the question into:sub-questions and try tow
answer these first. The sub-questions dre not separate
parts of the original question, but rather, they are
questions ‘related to the organization of the mater1al
and to the placem%nt of the target information in that
organization. Since different people)may have somewhat

‘different oxganizations for the same body of material,

the questions may only make sense to the person who is
attempting recall. - Nevertheless, there are some general

: pr1n01ples that can be 1dent1f1ed. R .

’
AY

For example, if you are attempting to recall the v

'ftlme of a historical event, you might try to think what"

dther events are associated 'with it in tlme. You mlght .

" think what events logically must have come just before

it, or just after it. . If you identified events of that
sort, they mlght help you fix the t1me "of the target
event. . A\ ) o

More generally, theflrstsub—questlon mlght be°}’r

 Wha't do I know .about things related to the. target ,
: 1nformatlon, espec1ally about thlngs having some logical

relatlonshlp? once those things have been identified,
you would have to find specific questions for yourself,
always trying to choose questions such that, if you
knew their answers, you would be closer to having the
target 1nformatlon.

In summary, here is an outline of the steps that .°
you should go through in using organization as a
retrieval method: = o

» (1) Try to think of other information which is
logically-or incidentally connectedoto the target.

-(2) On the basis of how much connected information
you can think of , and your general feelings about whether
you know the target material, make a dec1slon as to
whether to attempt retr1eval or not.

" 25 o ' .
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7(3) If you are golng to attempt retrleval, use

* . the connected information to form sub—quest\pns which
seem reasonable to you.: : :

L.

\ . i
-

. . (4) As you dnswer some “of the sub—questlons, use -
this- 1nformatlon,\1f necessary, to. develop new sub-
{ questlons. . " . R
_ (5) Contlnue the above step untll you-elther find
o the 1nformatlon or’feel that you aré running out. of new

\

leads, 1n whlch case it may beetxme to stop. b 'y v
(6) Some people flnd thaﬁ after a v1gorous effort

to retrieve a-piece of 1nformatlon, it is useful to go

on to something else and return tc the effort. later. ! _

‘In a test sltuatlog this would mean working on. a questlon W

for awhile, going on to other questions, and then coming

back to the original question andltrylng -again. Sometlmes

“in answering questions cues will be remembered that w1ll

help in answering other questlons. ST ,
‘ oo S

To give you experlence in retr1ev1ng dlfflcult ;7-

material, we are going to glve you a few questlons ‘and N o

- let you try the technique. On the first page of your ‘
handout you will- find a question at the top. The firgt
question relates to material presented in an earller/;
phase of this training program while the remaining
questlons are over news 1tems. When ‘I tell you to start,,
please turn the handout over, examine- the questlon, and
try to recall the answer. If you don't know the answer
immediately, follow the procedure we have just gone . -
over. Think of related 1nformatlon, use that to construct:
sub-questions, then write the- sub—questlons down in the -
‘blank space below the-ma1n guestion. After that, try
to write down the answers ‘to the sub-questions .and
continue until you remember the- target material or feel
"that you have gone as far as you can. 7 :

When you have flnlshed w1th the first question,
turn. to the next page and you will see the sub~-questions
..and answers that one person thought of when he was. trylng
' to answer the questlon. Of course, that_person S, proce- '
dure will be different from yours, but.by studying his
responses you Will better understand how retrieval is
aided by incidental and organizational cues.. '

T 26
ic . 0 00031




. T ) .
, - After you have studied the responses on the second
page, go on to the third page and so on. When you reach
the page entitled "Further Information on Retrieval"
please stop and go back oyer your work on the questions.
In partigular you should read the descriptions of one
person's attempts at retrieval very carefully. In fact,
it might be good if you tried to determiné -when, “the .
person was using organizational cues and when he was
using 1ncidental cues. 'You will be given 25 minutes to
go through the four guestions and responses ‘contained
in this booklet..

AnYQQuestionsl - . .

e
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Question: Based on the: art:.cle you read dur:l,ng the
first training exerc:.se, what h.mportant function does
flght:n.ng between members of the same spec:.es serve?
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Questlon.
members of the same specles serve?

What 1mportant functlon does flghtlng between

Person s Thoughts Durlng,RetrleVal'
- .
. Oh, I remember readlnq somethlng about that...
. Let's, see...what is useful about fighting? .Well, what

< have 1 just vead? A lizard wins a fight if he can
withstand ‘being bltten... Before the lizard was the

... iguana. I just remember a descri
Well, what did I read before that? It seems

real distracted by people out in the hallway

" about mid-way in the passage. I remember’ th

~ was describing the ceremonial aspects .of fig

- Rightl

I was reading about submissive postures. Le

. know that was at the bottom.of the second pa
I really’ had trouble evaluating my understa
paragraph. OK. ‘Let's see...the 1mportance
monial ‘aspects of flghtlng was- really stress
the first page. I remember reading that if

- were to end in death, it ‘would entail obviou
L for the spec1es. ~The ceremon1a1 aspects evo

| ' - aggressive behavior served such an important
OK now--what was it! It had to be at the fi

' passage. Let's see., The instructor had jus
telling us what to do.. I began to read the

_ paragraph and’ kept getting distracted by the

- 1 kept re-reading, the first few sentences fo

'I was surprised to read that fighting was so

_ Wolves, dags, Man. The author explained th#

.members of the

env1ronment.

and mates..

.
y

Right! I remember now! -

crowding around llmlted resources by spaC1ng
anlmals. :

And the instructor left the room abo

tion of the fight.
|like I was"

-this was
author
ting. .

t the time

's see. I

e because. _
ding of that -

f the cere-

dg‘_Evenfop'
fight
dlsadvantages.g
ved. because =
function.
st of the
finished
irst |
instructor.
nnderstandlng.
universal.
reason--

ame species occupy the same niche in ‘the
They compete for the. same terrltory, food,
Flghtlng prevents

eut the
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Question: - When
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id the Cuban missile crisis occur?
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guestlon. When dld the Cuban mlssile crls;s occur? . "f}

\

‘Person's Thoughts Durijb,Retrleval-

Well, the flrst thxng I remember was that--well, S }
* Kennedy hapdled it, and that would have been during his = -
administration. And...he was elected in 1960, so : : -

- that's the earliest date.’ The' next questlon 1s—-we11, o o
. ‘when was he assa551nated? ‘That'll catch it in ‘time, I N ‘
. remember that he was assassinated in November...November . - fj

22, but what year? I couldn't. remember that exactly. I
Um...I knew--I thought back to, What was I doing then? ‘ ‘ /’

_ : and I was in my office at Sadler Hallp. but that doesn't
-+« .. clearly pick a year, because that's where I'd be most

. ' any November, I suppose,: :around then. Then, I cons;dered--

all right, what years could_lt have been? .  '6l--obviously.
‘not,.because he was in offide more than one year. '62,
"53,"64, couldn't have been after '64. Well let's see
~ then, I figure '64 would be an election year and if he
~ was assassinated in November he would already have been .
- re-elected but I don't: remember there being a campaign.
f As a matter of fact after thinkinga minute I remembex -
sthat “in‘'64 Goldwater and Johrison . ‘were campaigning in
the election, so Kennedy must have been aisassinated
befyre then. That seems to make it almiost. certalnly
1963, sirmce Kennedy did seem to have been in office a = '
fairly ‘long time, certalnly 3 years seems more llkely
than ‘2. If that was the case, then. ‘when would the- missile
crisis have happened? Certainly in one of those three ‘
years. It seems to me that the missile crisis happened

\ in a Fall, also, sometime in the Fall of .one of those

' years, and the question would’be which one.‘ It didn't
seem likely, it didn't seem that the assass hatlon was
" .that closely associated wrth the missile crisis. I

" ruckus about it if the two thlngs had occurred in the
 same year, or at least in the game few-month perlod So,
when elsei 1962 seems like a pretty likely year, and
. . come to think of it, 1962 would have been a...a congres— :
| S ‘sional el#ctmOn year, and now that I think of that I .
S remember that there was a good deal of controversy oo

[}
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..

L about/ the missile crisis. Some senator "ot 1 represen-.
',: tative claiming that missiles were belng placed before
. . the President actually took actioh and there was a
‘good deal of ruckus about tHat, and thern I remember
that as a matter ‘of fact some people accused Kennedy
of scheduling a inissile crisis so it would influence
an election. Now with that I know for sure, almost
. .sure, that it has to be 1962 because that's the only
. - election that could have been involved, and that would
put it in the Fall of 1962. before the first of November,
I guess, sometlme in october--late September or Octeber
'if it was going to be--if he was going to be accused of
scheduling it to influence the electlon.- So that's the
time I@lck- T : : : : T

£

33

i “60038/ 039



" Question: What teams played in the SupefBowl-in 197272 L
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Questxon. What teams played 1n the SuperBowl 1n 1972?.

-

Person §_Thouqhts Durlng Retrxeval. ﬁf‘f

‘ Bowl thls year? Well, I remember the Mlaml Dolphlns W‘
- won it, ‘and the Dolphmns have played 1n it before. In

fact they won it two years: in a row so that would be . °

. '73. But I remember they played in it before that..
. They played in’ it three years in a row but.didn{t win-
.. the first time, . That would be '72. ‘The Miami Dolphins
‘,Was one of the teams. and they lost. wa who beat them.

in the SuperBowl in '72? It Seems. to me that Washlngton'

-}f was doing very well around then and s0 were ‘the Dallas
'\Cowboys, but-I know the Dallas Cowboys won a SuperBowl

- somewhere around then. T'll bet the Dallas Cowboys AL
. was the’ other team and €he w;nner._g , , .
8 : R N :
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Question:~ When did the VKent.State-Massabxe"_oqqur?

‘Person s Thoughts Dur;ﬂg‘Retrleval-‘

Let's see, I remember that John Mltchell was T

v

- somehow involved in the investigation, so he would

have been Attorney—General and this would have been
1n the Nixon Administration. It wa .the outgrowth
of student riot, so there must-have been something
that had recently happeneﬁ to trigger the riot. I
~ have the vague impression that it was :in the Spring
around-Easter time, and ‘maybe the school closed down
right after the shootlng until the end of the. Easter
vacation. Mltchell stopped being Attorney-General in
.172, but I think that was in the sprlng when he was
getting ready to run Nixon's '72 campaign anQ there
- probably isn't encugh time in that period for him to .
involve himself in the Kent State business. Besides,
the investigation thab he was involved in must have
lasted for some months after the incident. Of course,
- that spring was when the bomblng of North Viet Nam

" started, but SOmehow T don't recall any. substantlal‘

student.reactlon to that. The activity must have
_been in reactlon to somethlng involving Viet Nam,

.. however, the only other major thing I can think of

 that's what it was. When would that have happened: .

was Nixon sending troops into Cambodia.: 'lx bet

'+ Not '69, certainly. I think it's narrowed down to

Spring 1970 or Spring 1971. That incursion was
supposedly gettlng~th1ngs ready for the South. Vlet-

' namese to take over-more of their own defenses,ASO

it would seem more likely that it whs '70. I think
I'1l opt for that @ﬁprlng around Ea ter tlme, 1970.,,

s e N
: Ca » L ‘
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-
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Further Infqrmatlon on Retr1eval

Even 1f you dld not recall the correct answers -

. to the guestions you have been working on, you

probably noticed that you came fairly close, narrOW1ng
the answer .down to a few alternatives. -In many cases .”
(such as in multiple-choice and essay exams), narrowing
down the possible alternatives may be enough to give
you a good chance at a correct ‘answer. Later on in

the training proaram we will be giving you material

to read and questions over the material. In answering
these questions we would like you to use the retrieval
methods we have been working on. The more practice
you have on retrieval the better you w111 be able to
use it in your courses. :

a8

You w1ll no doubt have gathered from the retrleval

exercises that ‘the key to retrieval of material is in
the connectlons, incidental and organizational, that
get associated with it during learning. And you have
probably jumped ahead of us to the realization that
the best thing you can do about gettlng material out
of memory is to see that the necessary cues or connec-
tions are associated with it when it goes in. This

" involves, of course, noticing and remembering the
incidental and organizational connections that are
already present. However, to even further improve your

chance for remembering the material, you need to create :

-other 1nc1denta1 and organlzatlonal connectlons.

' One &f the best ways to add organlzatlonal connec-
tlons is to put the material you have just studied 1nto
a form that you can ea51ly understand. This may .
involve re-wording the material, picturing it in your -
mind, or asking and answering important questions about
the material. With all of these approaches. you end
up organlzlng the material in a way that fotces it to

-fit in with things that you already know, thus you
have more organlzatlonal connectlons to call on when .
you are ready to retrieve. ¢

4
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Incidenta] connections can be qroduced wh11e vou are
‘re-organizing the material. One way this can be done
is' by creating bizarre, novel, or unusual additions
to the material. For example, if you are studying

" the differences between solids, ligquids, and gases,

you could imagine the molecules as tiny people danclng_’

. around ,at different speeds- standing almost still in
the solids, waltzing in the liquids; and boogying in
the gases. Or, if you are studying an historical
event, you might imagine your friends or relatives
_as taking on the roles of the people involved. in the .
events. Thus George Washington takes on the charac-'

teristics of your Uncle Frank and Betsey Ross becomes .

Ethel, the wezrd lady that 11ves down your street.

Although the above examples are a little far-‘-

- fetched they illustrate a technique which has been
shown by experiments to be very effective- in aiding

~ the recall of material. The more bizarre, unique, or
- weird the incidental connections are, the better they
work during retrieval. In the next portion of the
training program we are going to give you practice on
forming additibnal organizational and incidental
connections to course-like material. If you work hard
at these exercises and use the techniques in your
courses you should find the effectiveness of your
studying greatly improved. '

-
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. Introduction to the Paraphrase;Connéction Technique

In this part of the program we will be teaching
you a connection technigue that wili help you form
effective organizational and incidental connections or
cues. You will remember from the previous session that
if you don't remember something right away, the key

to finding it in your memory is to find connections to-

it from things that you do remember. In the previous

 session, you were using connections or cues that just
happened to be formed, .but now we will work with a
techpique that develops the connections so that they
will be there when you need them. ' S

_ We have reviewed a large number of connection
techniques and chosen three powerful ones, for our
training program. We believe that all of these .
techniques are about equally good, and if we had time
we would teach all three to everyone. We don't
have the time and staff to do that, however, and we
think you will profit more by thorough training on one
technique than you Would by a smattering of all three.
The paraphrase.technique we will study in: this groyp is
a little.different from the techniques being studied
by other groups. Your instructor has been specifically
_"frained to assist in learning this technique, and,

by working with a small group he will be better able
to give you’individual attention. . ) :

0of course, since you are in college, you have
done a lot of studying, and have quite a bit of ex-
perience in trying to- remember material at the time
of a test. Of course, you may .feel that you know the
material %éll and do in fact perform well on exams;
but maybe you aFen't completely satisfied with the
results, either because you don't remember all "that
you need to or because your studying takes too long.
‘Actually, people aren't taught how to study in the
same way that they are taught to add or subtract or do
long division. Théy are just expected to pick it up
as they- go along. Our investigations have shown that
students most commonly use just two study methods:
note-taking and underlining. These are perfectly
_good study methods but they are not complete. They
are simply methods to collect ‘and record material that

needs to be remembered. :

' 4
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*  You have probably had the experience of reading
a chapter in a book and remembering practically nothlng
of what you read. This occurs because fixing something

" in your memory is an active process. You -have to do

something with the material in order to fix it in .
memory. .And,-:as matter of fact, you now know that what
you have to do with the material is establish additional
connections or cues which will let you £ind it when you

" 'need it. It is this part of the process that is
‘usually left out in note-taklng and under=-lining..
People spend a lot of effort in reviewing "underlined"

or "note" material -but they often merely read it, a
method whic¢h only refreshes the connections br cues
which were established in the first reading. It -

‘doesn't glve any 0pportun1ty to’ bu;ld new - connectlohs.
\c - .

In paraphrase tralnlng you read material and after

every pdragraph or so, you form a paraphrase or.

summary of the material that you haVe read. = This-:
requires active processing because in order to form"
the paraphrase you have to select the 1mportant ideas
presented and’ determine how these ideas are related to,
each other. -Furthermore the forming of a paraphrase
produces new memory connections in addition to those

,normally developed during "stralght“ ‘reading. The
. more blzarre, novel, or unique you make the paraphrase

the’ more effective the 1ncidental con ectlons will be
for. ‘retrieval. N _ > '

( Paraphraslng 1s a very efflclent way of rememberlng
material because it is a way of putting the ideas pre-
sented in your own words. Research has shown that

‘students remember ideas stated in their own words far

better than ideas stated by’ another person.. So when you
need to remember the material, you simply call ‘up your
novel paraphrase to find the information.

Those of.us who .have been working with this

~ material and preparing it for your trainihg session

have been using the paraphrase connection technique for

_some time. We have found that it really is helpful in
‘studying, but we are not promising that it is an easy, .

no-work solution to 1earn1ng academic material. Like

-any other sklll you might find useful, the paraphrase

technlque is dlfflcult to ‘use when you first start.

’ | 43
o

b ‘00048



It seems so much faster just to read straight through
a passage without stopping, and of course it is faster,
but speed doesn't pay off if you can't remember what
you have read. As you practlce the paraphrasing
technique it will get easier and more automatic. 1In
the long run,.if you do practice the technique, you
will be able to make substantlally more eff1c1ent use
- of your study time. o ¢

Let's put it this way, learning to study is very .
‘much like learning a new sport. The key to guccess is
hard work on the fundamental ‘skills. Some of you may
start getting .bored and tlred as you .go through the
connection training exercises. However, you should
remember that working hard during this program will
- save you time and effort in studying for your courses. .
yslnce you are going to be here anyway you may as well
give 1t your best shot.

If there aren't any questlons we are now ready to
start with the first part of your ‘Paraphrase Connection
Technlque Tralnlng. o }

. 44
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The Relationship Between the Bassage
: - and _the Paraphrase

We are going to start by giving you expeérience
with paraphrases that aré not particularly bizarre or
unique.  These paraphrases .do, hawever, provide an
alternate,way of viewing the main ideas presented in

" the. passage and, consequently should help you
- understand and remember the material.’ Later in ‘the

‘ paraphrases..

program we will give you experience in making material
even more memorable through the creatlon of unusual

-

. For the present you will be gmven five. paragraphs.
Underneath each paragraph is a paraphrase that we have

" especially constructed to help in remembering the

material presented in the paragraph. Parts of the
paraphrase have been circled and numbéred. Ydéu are
to circle and number the parts of the paraphrase. You

‘'will then turn the page and see if your circling and .

numbering: of the paragraph corresponds to ours. By

'doing  this you can see what we thought the main ideas

of the paradraph were, and. ‘you can also see what we mean.

by a relevant paraphrase. -

" You will have four (4) minutes to go through the
five paragraphs. When you reach. the next set of
1nstruct10ns, please stOp.k
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o , Since tront often live -in clear 1akes and streams,
care must be taken to ‘remain unseen.r The best fishermen
. often crawl on their bellien to the edge of the streams

or cast from behind a screen ‘of bushes.ﬁf

£
i

Paraphrase" | o R ;  S ﬁ :
R ¥ y : B o T e : S |
' In/orﬂer to not be seen by trout living in clear)

‘water5 the;l;st fishermen either crawl to the edge é}?
he stream or ,@st from behind»-bushea_@_ Lt i o
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~Since Crout often live in clear lakes and str‘eﬁ

care must be taken ta remain unseen. The best/fisher-,é

‘l -

Qaften crawl on their belliesSfto the edge of the

streams or (Cast from behind ‘a screen of bush@'@

v

‘ .

Par@ghrese'

> In order to not be seen byJftrout living in,cleay .

» ' @;:_ﬁejbest fishermen either crawvl to the edge@‘@ |
| (the stream‘or (cast from behind bushm
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The most hopeful éign for the future is the. attempt

by the rebellioua young ta reject our aocial values.

. Their protests indicate that mankind is becoming disturbed
by inereasing dehumanization and so Tay act in time to . '.-,

«

ereverse the ttend. Despite so many intellectual and

.ethical setbacks, despite so much evidence that human

values are being spoiled.orfcheapened,‘despite the masgive
’dessruction of,beautf qnd“of nstufal:tesOurces; as -dﬂ . l\f{

“1ong as there are reBels in our midst,'there is reason'

to hope that our gfciety can be saved

-

.

'Paraphrase.

R )

4 There is still hope for our. society while l:here are! a

,young rebels in our mii:ﬁbﬁfotesting the destruction 65}65

(aur natural resourcegjlzﬁe cheapening of our human Values,*’”"“gﬁ

and Ce dehumanization of man.
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The most hopeful sign for the future 13 the attempt by ﬁhe

‘

rebellious young to- reject our sacial values. Their protests ,;ﬁfj .

te

indicate that mankind is Becoming d1sturbed by increasang

7.rdehumanlzat10n and so may act in tlme to reverse the trend.‘

-

‘:‘:Despzte so many intellectual and ethzcal setbacks, despite "35

ch evidence that human valies are being spoiled or’ cheapened,

'

S0 mb
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W
despite the massive destruction of beauty and, of- naturgl
-’-————'—"‘_‘.' iiyd

8 there are rehels in our mldst, theré Ls.f:-

'ﬂresources *as 1ong a

There is Stlll hope for our 50c1ety while there are;’
W W

e e P
quotesting the distrucclon of qur

young rebels in our midst
__d,~//




-;\'}ﬂ,"":f B Tt , R ‘fukrﬁaQ vV,-',“’~,”‘v
' Affiliative drive is the urge or need to assdciate e

'Viwith other 1iving beings in order to form social attach~v_r3

ments., The associations deVelopEd 1n a social context o

: ,:;serve to support, guide, and proteét the individualsv‘“
liinvOIVed.~‘Studies indicated that the need or urge for
affiliation is especially intense when an individual gs

| ‘undergoing an anxiety producing experience. ;here is also'e%if.
':evidence that the expression of«this drive differs greatly'f

f from individual to individual, with a 1arge portion of R

i this difference dependeut on early experience.» The‘

, o
affiliative drive serves as a defense mecherism to o S
| protect individualq through the principle of "strength
' in numbers. | | ! i
'Paraphrase: = T
‘ i;,The»affili@tiVe driVe istthe urge or'need to) &

. Yassociate with others‘for su»port,

guidance, -and)

u‘!

) individue%fgiiespecially strogg when a peré§§}_@? . »»;

QE;experiencing anxiety.

! cL ) N - . . )
— . . &7 . ‘s
.
[ *
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“ERIC

Aruitoxt provided by Eric

s

AffiliéﬁiVefdgive 1s the urge or need*tO'essoeiate witn‘\_.

S — Y
chiEJGEZ“EEEH'E?’E}ge for affiliation is esp cailly intens;‘\\ L;) ‘

when an individual is’ undergolng an anxiety~ producxng eXperience.

There, is- also evidence that ‘the e&pression of[€h1ewnrive—3iffers k/)

<great1y from individual Co indivxdual{ with a arge portion of

this difference dependent on eerly experience, The_affll;ative ‘

drive serves as a defense mechanism to-protect‘individhals'through

. the principle of "strength in numbers."

Paraphrase. o . <£:)
:"3 The affidiative drive is the ufge Er"BEZE'IB“ASsociAEE thh Y
' T T —"_*—";Afi,? .

o Z,
CEEE;E:EEOFt’.g“lda“ce’ nd protectlonﬁ CTEis dr{Ve, wficm :
— /»‘__’___.._._A*_ c
“varies from'indﬁvidual‘to»1ndiv1€3ii;ff?$é§555ially strong,when )
J’”’ . o )
a person is experienting anxiety. e T _“"r“f v
—""'.'-ph._,___/ o : *

» - : P
Loe -3 - Y .

Ky
.

.o S . . & ,
other living beings.in order to form social attachments. The
—— : — e . -
associations developed in a social context sesve .to support&;l o
. g """\__.../ N
guide, and protect the indivxduals involved /(§:udies indicated = . o

R .. . . . i N - L - T BT
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Gancer is. still an unsolved problem.;'Its incidence_'

Sy - . -

has increased in proportion to the agin& of the popula-

tion. Although many early cases can be cured through
'surgical opqﬁations, X-ray, and radium? yet a large-scale

attack is impossible unless its cause and pathogenesis

~

are known. Biochemistry may salve this problem also, , o

unless we are faced with a biological principle that

0

still escapeg us. . It is extremely difficult to understand

o ° R

the biology.of the cancer cell because it reacts differently

-~ o

from all other cells. In: a differentiated organism the

'cells form a social community. They~are specialized and
]
cpoperate‘in-a perfect way. The cancer cell is asocial. _ ‘.

It goes-its ownlway,>has its own metabolisr, thrives at )

.

.the expense of the organism like a parasite; destroys it
and in so doing destroys itse1f. This is against all

~rules and herefore is difficult to conceive?

L
g

[P

. - .
Paraphrase: - =~ - : ' : ' .,

Even thoufhfsome early cases of cancder can be(cured’

o

T
(ﬁrough surgery, X-ray,’and radiu&} a 1arge-scale attadc

*

is not yet poFsible’because it is extremely diffictult to

" understand the biology of the cancer cell. [Unlike cells

in a differentiated organism which form a social communit§,

specializing and cooperating’perfectly, the cancer cell is

asociall and breaks all the rulesiJfThe cancer cell goes its

own way, has its own metabolism, is parasitic and destroys

N ’ .
oth the organism and:itffiféjfpﬁ Y

, | | 53 .
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Canger is still an unsolved problcm. “Its incidence has incredsed

+

) o
in proportion to the aging of the population. Altholgﬁ/many early \ /

e T

o ’ \
(Lf:ffs can be cured through surgical operations, X—ray, and radium,

e

. yet_ a large-séale attack is impossible unless its cause and patho-
genesis are known. Biochemistry may solve this problem also, unless X
we are faced with a biological principle that still escapes us. It

'is extremely difficult to understand the biology of the cancer cell ﬁi\
L] 4

P

A fbecause it reacts differently from all other cells. .In a differen—

,I
tiated organism the cells form ‘a social community. They are special-'
. - /.
/

ized and cooperate in a nerfect way. The cancer cell is GSOCiali_,/

t goes. its own way, has its own metabolism, thrives at the expense‘\\

of the organism like a parasite, destroys it agd 1n s0 Hoing destroys

sy o

itself./ This is against all rules and therefore is difficult to = ° (j)“
. : - ‘ , D
" congeive. : ’ S ; A
Paraghrase: o : ' \ o~
S T e N .
: Even thougy some early cases of “cancer can be cured through*”’(JL’ *

-~ ,__, e .
(surgery, X-ray and radigm}]a large-scale attack is not yet poSsible

because it is extremely difficult to understand the biology of the
. L . . . . . )
A

—

D
Unlike cells in a differentiated organism which form”

cancer'cell.,
s social community, specializing and cooperating perfectly, the . .

f_-—._“—-—r - .
cancer cell is asocial.and breaks all the rqles, Thﬁ cancer cell go;;)’(g7

<2 .
g . s
its own way, has its own metabolism, I#& parasitic and destroys.botﬁ/

. ; ¥ e,
’U .

e 00059
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the organtsm and itself. S J I {‘ .
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' Psychologista as well as parents have observed that
order of birth in a family often affecta the personality»
of.the develpping child., There is no biological factor
at work,zthe effects depend on the relations of children
with parents and siblings. -The first—born usually geta
_'more attention (often morp anxious over-pratectiop) than .
1ater‘children andsis_likely tp be more oriented/to adults
- than to'ehildren. - For a time he has tﬁe etetqe;df ouly‘
child aﬁd may be upset by the birth of'a rival. The.
youngest childiﬁaj be pampered because‘he ori‘he is the
Baby’of the family;t Second or middle childr n may feel
left outb as having the status of neither eldest nor

_"baby,"_ Qn the d%her,hand, they may have Z warmer relation

with the mother than a firstwhorn.be;ause the mother ig

leSB enxious and tense. Obyibusly, the arents' behavior

tOWard their children ‘can make ‘the birt -ogder problem

anything’ from minor to traumatic. /
o . e/
‘. - . - ‘Q ; / . ’
Paraphrase: : » - /
e ﬁeéen&ing on the parents' beha!&or, birth order may s

e

(ix.{fgel left oqtyf'ﬂowever, these/later borns may have a

‘ warmer relationship with their mother than a first borm.

D5 /L o~

r -



E ‘2*‘1§Ed are likely to be upset by the birth of a rivaI)~ Th

SR Plychologiafi as well as parents have observed that
‘ order of birth in a family often affects the personality
- of the developing child. \ghere is no biological factor

at work, the effects depend on the relations of children

with parents and,siblinga:‘ffﬁg first-born usually gets

(mare attention (often more anxious over-protection) than

Jater childrEB/:nd-is.likely to be more oriented to adults

than to childrq?;‘rfgr a time he haa the status of only)

GEE?@ and may be upset by the birth ofia_gaval; The\
- <ziungest child may be pampered because he or she 1s'the

aby of the famiI%;Jf§€Eond or middle children may

fTeft out, as. having the status of neither eldest ‘nor

.On the other hand, they may have a ‘warmer relation

1with the mother than a firgt—born because the mother is
less anxious and tense. Obviously, the parents' behavior

 toward‘their childrén can make ‘the birth-order problem

anything from miﬁOt.;o traumatic. . -

Paraphrase: : B .

Depending on the parénts' behavior, birth order

-may strongly affect the personality of the child./ Firsa T

g

(:}fngjusually get more attention;;are mdre addlt oriented,

feel left"ogf:/’ﬁﬁwever, these later borns may have a

warmer relatidhshfp with théir mother than a first born.
56
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Step-by~-Step Construction of Paraphrases

ill now give you three paragraphs, two of which
you have \already seen in the first ‘section, and we
will show you, in a step-by-stép fashion, how the
paraphrases have been constructed.  You will fiotice.
that in formulat%ng a.paraphrase we first choose\ the
- main idea of the!paragraph and then add the specific
facts that have been presented. The underlining .
indicates which portion of the paragraph has been in-~
cluded in a particular version of the paraphrase. In
this part of the pre-training you are to closely observe
how these paraphrases were constructed because in the
next series of exercises you will be asked to construct
your own. Lo . ’ : ’

You will have three (3) minutes to go thfough

the three paragraphs. When you reach -the next set of
instructions please stop. . v o -
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- Affiliative drive is the Jrge or need to associate
with other living beings in order to form social attach-
ments. The associations developed in a social context
serve to support, guide, and protect the individuals
involved. Studies indicated that the need or urge for
affiliation is especially intense when an individual is
undergoing an anxiety-producing ‘experience. There, is
also evidence that the expression of this drive differs
greatly from individual to individual, with a large
portion of this difference dependent on early experience.
The affiliative drive serves 'as a defense mechanism to
protect indiv1duals through the the principle of "strength
in numbers." N

-
%

Paraphrase:

e ~ The affiliative drive is the urge or need to asso-
ciate with other...

@:,/Z . T : ' - 4

. . FIRST STAGE




A Y

Affiliative drive is the urge or need to associate
with other living beings in order to form social-attach-

‘ments.. The associations developed in _a social context
serve to support, guide, and protect the indiwiduals
involved. Studies indicated that the need or urge for
affiliation is especially intense when an individual
is undergoing an anxiety-producing experience. There
is also evidence that the expression of thigidrive
differs greatly from individual to individual, with a
large portion of this difference dependent Yn early
experience. The affiliative drive serves as a defense
mechanism to protect individuals through the principle
of "strength in numbers." '

Paraphrase:

The affiliative drive 'is the urge or need-no asso-
ciate with others for support, guidance, and p;otecﬁion.

-

SECOND STAGE

59
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Affiliative drive is the urge or need to_associate
with other living beings in order to form social attach-
.ments. The associatiéns developed in a social context
serve to support, guide, and protect the individuals
involved., Studies indicated that the need or urge for
affiliation is especially intense when #an individual is
undergoing an anxiety-producing expetience, There 1is
also evidence that the expression of this drive differs
‘greatly from individual to individual ), with a large
portion of this difference dependent on early experience.
The affiliative drive serves as a defense mechanism to
protect individuals :hrough the principle of "strength
in numbers." ' "

t

— .

Paraphrase:

The affiliative drive is the urge or(need to asso-
ciate with others for support, guidance, and protection.
This drive,..., is especially strong when a person is
experiencing‘anxiety. ' ’ ' ,

THIRD STAGE.

00065
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T o

Affiliative drive is the urge or need. to associate
with other living beings -in_order to form social attach-
ments. The asSociatipns.develgped in a social context
serve to support, guidew and protect the individuals
‘involved. Studies indicated that-the need or urge for
affiliation is especially intense when an individual is
vndergoing ‘ap anxiety~producing experience.. There is
also evidence that the expression of thigs drive differs
greatly from individual to individual , with_a large
portion of this difference dependent on early experiente.

The affiliative drive serves as a defense mechanism to
protect 1nd1v1duals through the principle of “strength
in numbers. . : :

A

i

Paragﬁrase:

Tﬁgiaffiliative drive is the urge or need to asso-
ciate with others for support, guidance, and protection.
This drive, which varies from individual to individual,
. 1s especially strong when a person is experlenclng
anxiety. ) - .

3

'FINAL PRODUCT : N
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Cancer is still an unsolved problem, Its incidence has increased
in proportion to the aging of the population, Although many early
cases can be cured through surgical operations, X ray, and radium,

yet a 1e..rgescale attack is irpossible unless its cause and pathogenesis
are known. Biochemistry may solve this problem also, unless we arxe =
faced with a biological principle that still escapes,us. Ikdis .
extremely difficult to understand the bioclogy of the dancer cell . 0
because it reacts differently from all other cells, In a differen—.
tiated organism the cells form a social ,oor'mnmitx. They are svecialred
and cooperate in a perfect way, The cancer <ell is asocial, It =~ |, -
goes its own way, has its own netabolism, thrives at the expense of
the organism like a parasite, destroys it and in so doing dastroys
1tself; . This is aga:.nst all rules and therefore is difficult to

Paraohrase,

" eeeit is extremely difficult to mde.rstand the- blology of the
cancer cell, Unlike cells in a differentiated organism which
form a social commmity, specializing and cooperatmg, the cancer
oell is asocials..




%

Cangar is still an unsolved problem, Its incidance has increased -

in proportion to the aging of the populatmn. Although many early
cases can be cured through surgical cperations, X ray; and radium,

yet d largescale attack is impossible wnless its cawse and pathogenssis
are known. Biochemistry may solve this problem also, wless we arq
faced with a bioltgical principle that still escapes us. It is
extremely @ifficult to undarstand the bioloqv of the. cancer cell

- because it rcacts differently from all other cells, In a diffexr-

entiated organism the cells form a sccial comminity. "neLare
specialized and cooperate in a perfect way,  The cancer cell is

asocial. Tt goes its own way, has its oom retabolism, thrives at the
expense of the organism like a parasite, dastroys it and in so doing

déstﬂs itself, This is ag@gnst all rulos end tnerezore J.s clfflcult ’

R

ma_sa

_essit is extrenely d:.fflcult pg ma..rstar:} the blology of the
cancer cell, Unlike cells in a differentiatéd organism which form

" a social commnity, specializing and cooperating, the cancer cell

is asocial and brezks all the rules. The cancer cell goes its own
way, has its own matabolism, is parasitic, and destroys both the

_organism and itself,




S ~
Cancer is still an wnsolved. problem, Its incidence has increased -
" in proportion to the aging of.the population?/ Although mxny early
cases can beé cured through surgical operatiohs, X ray, and radium, det
a largescale attack is impossible wnless its cause and vathogeresis are
known. Biochemistry mav solve this problem also, unless we are faced
with a biological principle that still escapes us, It is extremely
difficult to understand the biology of the cancer cell because it
reacts differently from all other cells, In a diflerentiated organism
the cells form a social commnity. They are specialized and coogerate
in_a perfeck way. -The cancer cell is asqcial., It goes its cwn way,
has its own metabolism, thrives at the excense. of the orga:ur‘n like a -
parasite, destroys it and in so doing destroys itself, This is against .
all rules and thereforz is difficult to ooniceive, o . .

Paraohrase :

£s

z-

Even thoug,h some early cases,of canoer ‘can be cured through
surgery, x~ray and radium, a large-scale attack is not yet possible
because it.is extremely difficult to understand the biology of the
cancer cell, Unlike®cells in a differentiated organism which form
a soc:Lal ccmmnu.ty, specializing and cocperating perfectly, the .
cancer cell is asocial and breaks all the rules. The cancer cell
© goes its own way, has its own netabol:.sm, lS parasm:l.c ancl c‘!estroys :
- both the orgam.sm and itself, oo

f o
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ERNCRTE The earllest “psychlatry of Whlch we have adny
R knowledge was_that practiced by stone ‘age cave men
‘ some half million years ago. For certain forms . of
. mental -illness probably those where the patient s
- ..complained of- severe headaches and developed. convulsxve
attacks, the early medicine man treated the disorder .= - -
by means of an operation -talled tregphining in whlch‘one o
. area of the skull was chipped away in the form of a AT
R " gircle until the skull was’ chlpped through “This
<« .. opening called a trephlne, presumably permi ted the
S ~ evil spirit which.was cdusing all -the trouble to
S escape, and 1nc1dentally may have relieved a certain’
T . amount of pressure on the brain. In some cases tre- =
. o phlned skulls of primitive mén show heallng around the . - -
~ opening, indicating that the indmvmdual -survived the Q*\}i
‘operatlon and lived for’ many years afﬁerward. P R

: Paraphrase*‘a, o ~¢_“'f.xﬂﬁf ‘}'7'_1Q~A .';”"

‘The earliest “psychiatry occurred ‘a haLf a _
- million years ago when.cavemeg\guffermng from mental
illneSS'marked by severe headaches and convulsive
attacks were glVen an operatlon called trephlnlng..._

pimst smaee | L%
- : \ X .. - .> » ) ‘ *
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' - ;) ’ 1 . A R
V -~ The earliest "psychiatry! of which we have any

\1

knowledge was that practiced by stone age .cave man some

half million ‘years

ago.

For certain forms -of mental

*il1lness probably those where the patient complained of
‘severe headaches and developed convulsive attacks, the

early medicine man treéated the disorder by means of an

operation called trephining in which one area of the:

skull was chipped away in the form of a circle until

" the skull was chipped through.

This opening called a

trephine, presumably permitted the evil spirit which

was causing all the trouble to escape,, and incidentally
may have relieved'& certaln amount of pressure on the
In some cases trephined skulls of primitive men

‘brain.

show healing around the opening, indicating that the

‘individual survived the operation and lived for many, years“

afterward.

©

P » . ’.\ )
\garaphrasd: .
= .

i

v

s

f

Y The earliest "psychi#tfyﬁ'ocbuired a half a million
years. ago when ‘cavemen suffering from mental illness
-marked by severe headaches and convulsive attacks were -

given an operation called trephining in which their

skulls were chipped through in the form of a circle.

SECOND STAGE

)4 a it ¥
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The earliest "psychiatry" of which we - have any
knowledge was that.practiced by stone age c¢ave man
some half million years ago. For certain forms of
mental illness, probably those where the patient com-
plained of severe headaches and developed convulsive
attacks, :the early medicine man treated the disorder
by means of an operation called trephining imn which one
area of the skull was chippéd away in the. form of a .
gwgcle until the skull was chipped\through. This. _
Ageningi,called a trephine, pregsumably permitted the evil '
spirit which was causing all the trouble to escape, and
incidentally may have relieved a certain amount of
pressure on the brain. In some.cases trephined skulls of
primitive men show healing aroun%;;he opening, indicating -
that the individual survived the eration and ,lived for
many years afterward. -

Paraphrase:,

-

®

.The earliest "psychiatry" occurred a half a million |,
years ago when cavemen sufféring from mental illness
marked by severe headaches .and convulsive attacks were
given an operation cailed trephining in which ‘their
skulls were chipped through in the form of a circle.

The opening ir the skull, callqd a trephine, was
believed to permit evil spirits to escape. Actually
it may haveerelieved some of the pressure on the brain.

THIRD STAGE
&
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"Paraphrase: = . .

%

.

The earliest "psychiatry" of which we have "any
knowledge was that practiced by stone age cave man some
half million years ago. For certain forms of mental.
illness probably those where the patient complained of
severe headaches and develgpedohonvulsive attacks, the
early medicine man treated the disorder by means of an
operation called trephining in-which one area of the
skull was chipped away in the form of a’ circle until
the skull was chipped through. This opening called a
trephine, presumably permitted the evil spirit which was’

‘causing -all the trouble to escape, and incidentally may

have relieved a certain amount of pressure on the brairmd..
In some cases trephined skulls of primitive men show. .
healing around the Qpening indicatinggghat the indivi~
dual survived the operation and lived ;or many years Y-

afterward.

The earliest "psychiatry" occurred a half a million
years ago when cavemen suffering from mental illness marxked
by severe headaches and convulsive ‘attacks were given an
operatién called trephining in which their skulls werxe .
chipped through in tﬁe form of a circle.. The 'opening in
the skull, called- a trephine, was beliaved to permit
evil ‘spirits to escape.. Actually it may have relieved

some of - the pressure on the brain.. Healedsskulls of

trephined persons have been found indicating that some
patients survived the operation and 1ived many years
afterwards.

o

FINAL PRODUCT

© Dp0073




PR

\

q\ . .Paraphrase Connections - to Single Paragraphs

Now that:you have had experience with some of our
paraphrases we are going to give you a chance. to.. .
-construct your own, On the first page of this exer-
cise there is a paragraph with a blank space beneath it.
You are to read the paragraph and in the blank space
~ Write the paraphrase tha ou have formed. Then, when
you are satisfied with yo paraphrase turn both the
page you -are on .and the following blank page and you
will find the same paragraph with a paraphrase that we
have constructed. Our paraphrase is to give you an
idea of how a paraphrase could have been. formed., It
may help if you were having a hard time thinking of a
paraphrase that captured all the main ideas. But
rememben, the paraphrase we provide is just a _
suggestion. It is certainly not the only way .to form
a paraphrase. 1In fact, in many cases your paraphrase
will probably be much better than ours. ’

2 :

-

Remember, the more bizarre, unique, or unusual
you can make your paraphrase the more memorable it will
be. Our paraphrase was made in a standard fashion
without an effort to create anything unusual, so your
Job is to make your paraphrase at least more unique
than ours. T o

- : : -’

Are there any questions?

You will now construct’paraphrqses'ahd receive
feedback on four paragraphs after which we will stop
and see’ if there are any questions. You will be given
five (5) minutes to do these four exercises. Please’
do not hurry; it is not necessary for you to complete
all four. If you do finish early, please go back and
check over your work. Do not go further into the
booklet. '




-

off from the wild pigs.

The mountain'Arapesh are poor people whose tiny

villages cling to the sides of barren mountains.

Their gardens perch on hillsides, difficult to fence

[

Paraphrase: ° T .

Arapesh have gardens on steep hillsides, making
it hard to fence the gardens off from the wild pigs.

v . to . A




Americans and Spaniards at a bullfight provide a
familiar example of how the same set of circumstances can
be experienced differently. ' The American experlcnces

 _the fear he would have if he were in the ring; the

Spanlard vicariously, the Joy in the control the matador
. exercises over the bull.

v

Paraghrase.

A bullflght can produce fear in an American and joy
vinAa Spaniard, thus showing that the same set of circumstances
can be experienced differently. :

400076
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Synesthesia is a regular linking of "the perception
- of a certain sensatibén with images from another sensory .
modality, producing a subjective sensation of a sense other , .

than the one being stimulated. The most common form is.

»colored hearing" K (chromesthesia), where certain sounds

evoke images of colors. " . . : f

£l

Paraphrase:

Synesthesia occurs when the stimulation of one sense
produces the subjective experience of another sense, as
when sounds ‘evoke images of colors.

72
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To undérstand the behad*br of an individual, the
psychologlst must have some understanding of the effect
of the society in which the 1nd1v1dua1 lives - and was
reared. Since so nucn of a person s behavior is deter-
mined by his relation 'to his society, we can understand
him as an individual only if we understand how his
behavior fits the expectatlons of his society and know
whe\;pls behavior rs devlatlng from such. expectations.

« -
T

-~

Paraphrase: : .

. Since sogibty plays a large part in determining
what is expected of an individual it is necessary to
understand an individual's relationship to soc1ety in
order to understand his behav1or.

73
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Eurther Instructionsg

- 0.K.}! If there are no further questions you will
- now go through the next four paragraphs in the same
. way. Again you will be given five (5) minutes to do
this. If you finish early you may go back and check
your work. Please remember that you do not need to
“hurry. - ' ;
- F- I

74
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By the process of ionization, electroms ‘can be
removed from the influence of the parent atom. These
_electrons, once removed from the atom, are capable of
moving through the material under the influence of *
 ‘external forces. It is by virtué-of the movement of
these electrons that elthrical energy is transported.
from place to place. . '

.

_ Paraphrase: .

. Electrical energy is transpdrted by external
forces moving electrons which .have been removed from
their parent atom by the Process of ionization.

75
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Emptional disorders are commoner in beowettcrs
(enuretxcs) than in nonbedwetters, but most children
who are enuretic are psychiatrically-normal. The rela-
.tionship bgtween emotional disturbance and enuresisl
holds true at all ages and _is stronger for girl enuretics
and for chlldren who wet both at night and during the
day.

Paraphrase: _ ' : : o ‘ !

Bedwetters, especially girls and day and night
wetters,” are more likely to have enotional disturbanages
than non~bedwetters even though most of them are psy-
chiatrically normal.
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One dramatic, aspect of behavior'modification 4
is its ability to change a person's conduct without
his awareness that a chaqnge is taking place. A case:
in point concerns a psychologists and seventeen
students. The students were told to reinforce any
statement made to them by friends and relatives
‘that began with an expression of personal conviction:
"I think," "I believe,”" "It seems to. me,” or "I feel,"
They did this by- smiling or paraphrasing the statement
in an agreeable fashion. 1In every case, the friend.
or relative increased the rate at which he stated
personal’ convictions. In no case were the friends or

relatives awara'that they weré being. conditioned
/ o '

Paraphrase:

Behavior modification can be used to change a
person's behavior without his awareness that a change
is taking place. For example, members of .a psychology
' ¢class, using smiling and agreement as :ginforcers, were
able to change the rate at which friends stated personal
,convictions such as "I believe." This was done without’
the friends being aware that modifica@ion was occurring.




It has long been recognized thatr the group can be
an awesomely powerful force for changing individual
behavior. The problem is that, up until recently, group’
power has not been harnessed in the service of man. One
~possible reason for this scientific boycott is the widely '
-held belief that groups act as a toxin to the human
spirit, that ‘their pow&r is most often used .t0 manipulate
a person's actions in a manner antitheticdl to &social .
values and personal dignity. The view of a group as a
force for supporting antisocial .acts is subscribed to .
by many scientists and laymen alike. Currently, for
example, we are hearing-much about the way teen-age
groups (read "gangs") force youth into drugs, erime,
and distespect for their elders.

L

Paraphrase:
Teeflage gangs forcing youths into drugs, crime
and disrespect for their elders is an example of the
way that both scientists and laymen view the destruc-
tive force of a group. While it is-recognized that
the group can be a powerful force for changing individual
behavior, belief in its tdestructive nature has prohibited ) -
'its use for the good of man until recently. ,

/
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- Instructions on Forming Memorable Paraphrases

create bizarr unusual, and unique paraphrases, but - -
d you how. . In: this section of your

tra;ning we will attempt to give you some ideas on * -

how to make your paraphrases mo unusual ‘and there-

fore more memorable. We realize that some of the things

you are about to. encounter will appear gimmicky. -You

may wonder if learning by such technivnies will merely s

clutter your mind with trivia. 1In fact, you may Y '

wonder if such learn1ng is even "fair."

Up to thg: point we have been telllng you £o'
’

-

a

Well,_there are a. few p01nts to be remembered.

 First, the paraphrase technique is not a s;;stltute ~ . p

for understandlng the materihl; it is a wdy of . . |
supplementlng or enhancing your memory. However, by .
using the technique; especially in forming unusual - - o

‘paraphrases, you are forcing yourself to thoroughly

understand the material even before the paraphrase is
completed. Second, as p01nted out in retrieval ;
training, incidental cués or connections are often- " ‘
used during. recall. Actively forming unusual para-

phrases merely makes you coliscious of some of these
connections while you are storing. the material. Third,
creatlng bizarre paraphrases, can often make the learning

of otherwise dull material fun. In fact, because _
it is‘'an active process and because it is often fun,
the paraphrase connection technlque can dramatically
1ncrease your ability to concentrate. s

Let's now get on with the ma1n,business of
making your. paraphrases more memorable. The follow1ng
are suggestions which can be_ used 1nd1V1dually or in-
combination  to make a paraphrase more unlque.c

(1) Personalize your paraphrase by naming
characters after friends and relatives and by naming
locations after places that are famjiliar to you. 1In
fact, you can, even attempt to cast your friends and
relatives into roles for which they would be best’
suited. For a passage on sleep, your lazy brother-
in-law, Harold, would be perfect as the main character.




(2) Make the characters, objects and gituations
in your paraphrase as absurd as possible. For example,’
give your\pharacters grotesque or unusual attrlbutes-
purple faces, mammoth eyes, long necks, strange- ‘ LT e R e
clothes, ‘weird hairstyles, etc. If possible, the Ve : '
strange attributes should relate to ideas presented 4 - -
in the passage. For a passage that deals with.how ¢
humans hear, @ person with giant ears flapping in the

‘breeze would obv1ously be an appropriate character.

(3) Use puns as a bas1s for formlng paraphrases;

. Puns involve finding an alternative and uSually funny

|
|
meaning for a word or set of words used in the passage.
If the passage is about writing skills there may be ;
a place in your paraphrase for a teacher encouraglng _ : S
|
|

v

his students by yelllng "Write Onl" L )

(4) Substitute. .animal characters for human
characters and vice versa. A mean old man may be
represented in your paraphrase by a' gray~haired -
bulldog with a cane..’ A giraffe may be represented :
by .Kareem Abdul Jabbar. : ‘ ' "

(5) Push your.paraphrase into the'past or the
future. If the passage ig about divorce, describe
cavemen and women in divorce courts. arguing over . cus-
tody of the cave. If the passa .is about schools

.describe" spacemen floating in t r desks belng
‘ taught by a seven-headed professor.

. (6) Put famous .characters in your paraphrase
If the passage.is about raising llttle girls, a ..
miniature Raquel-Welch might be a nice addltlon\to
your cast of characters. - :

(7) Use rhymes in your paraphrase. o o
' . CaEa ‘
"Roses are red, Violets ‘are blue; .
I like electrons, Protons do too" might be %
an absurd way to remember some parts of a passage on
atomic phys1cs L

(8) Add smell, feel, and taste to your para-
phrases. If the passage is about elephants, descr1b1ng
their smell would br1ng on a certa1n amount of ; g
authenticity. . 3 . .
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. (9) Other appfoachess Use four letter words,
Joke punch lines, and movie plots. ’

-

‘ Although there are many additional ways of making
your-paraphr?seiunusﬁal, you have probably gotten the
"idea by now. - The general approach is to oreate ‘a
standard paraphrase and then add to it in order to
make it unique and, therefore, maore memorable. To
give you a bit more familiarity with this procedure
we would like you to look through the following
material. In each case there is a passage followed
by “two paraphrases increasing in uniqueness. Following ' .-
the last paraphrase will be «a brief description of
what we tried. to do to make. this' paraphrase unigque.

You will now have 4-minutes to go through three of . g
these passages and their associated paraphrases. -
Please observe ‘these paraphrases closely for in.the
‘next, exercise you will be asked to create your own

e unuSual paraphrases. Please stop when you get to the
next set of instructions. . . '

Any Questions!
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Aruitoxt provided by Eic:
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* Some children can bé described as "addicted" to
school achievement. RAcademic failure would be perceived
by them as catastrophic, so that they must continually
strive for academic excellence ‘in order to avoid the
possibility of pain.

A

N

Paraphrase:

some children strive to.make‘high grades in order
to avoidéthe intense pain of failuwe. '

P
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ParaEhraseL

- Some children can be desc¢ribed as "addicted" to
school achievement. Acadenic failure would be perceived
by them as catastrophic, so that /they must continually
strive for academic excellence in order to avoid the
possibility of pain. - ‘

’

For some, the road to school success is lined with

‘advertisements like the following:

"Study all day, : .

_ Or you'll have to pay, , =
In pain and heartache, ’
All the way, . ’

BURMA SHAVE!" K

A Slightly Mere Unique Connection
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» Development of the Second Connection

o The content of the paragraph was captured in a
o rhyme. The idea was from an old .adveftising gimmick
' for Burma Shave so we included the company. name to
help us remember the materlal even better.
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Although many substances are composed of a single
-element, a far greater number of substances are
conposed of- a combination of different elements.

When two or rore elements are chemically combined, )
they form COMPOUNDS. A common example of a compound

. would be a substance such as water, which is composed
of the element hydrogen and the element oxygen. As.
elemenrts such as hydrogen and oxygen are chemically
combined to form a compound, they lose their individual
identity. " I .

i

PéraEhraée: S e ) '
When elements ére,chemically combined they lose
their individual identity as elements and become

cdompounds. An example of this is when hydrogen and
oxygen combine to form the compound water,

‘.‘
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' Although many substances are composed of a single
element, a far greater number of substances are :
composed of a combination of different elements. )

When two or more elements are chemically combined,

they form COMPOUNDS. A common example of a compound

would be a substance such as water, which “is composed ,

of the element hydrogen and the element oxygen. As elements’
such\as hydrogen and oxygen are chemically combined to

form a compound, they lose their individual identity.

Paraphrase:

AS an example let's take an elementary case from
the files of the C.I.A. (Chemical Investigators of Atoms).
Although he couldn't sce them, Sherlock Holmes concluded
that Harry Hydrogen and Orville Oxygen were living in a
beaker of water. Apparently they compounded their problems
by getting together and dropping out of sight. '

Y

(k%a Slightly More Unusual Connection &
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Further Instructions .

"0.K.! If there are no further questions you will.
) now go through the next four paragraphs in the same
: . way. Again you will be given five (5) minutgs to do
. this. If you finish early you may go back and check
your work.. Please remember that you do not need t
hurry. - H : .
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pPsychologists as well as parents have observed that order of
‘pitrth in a family often affects the personality of the developing
child. There is no hiological factor at work; the effects deperid
on the relations of the children with parents and siblings. The
first-born uspally gets more attention (often more anxious over-
protection) than later children and is likely to be more oriented
to adults than to ch#ldren. For a time he has the status of only
child and may be upset by the birth of a rival. . The youngest
child may be pampered because he or she is the baby of the family.-
Second or nmiddle children may feel left out, as having the status
of neither eldest nor "baby.” On the other hand, they may have{a
warmer relations with the mother than a first-born because the mother
is less anxious and tense. Obviously, the parents' behatior
toward their children can make the birth-order problem anything
from minor .to traumatic. ’ ‘ :

Paraphrase:

Depending on the parents' 'behavior, birtih order may strongly _
affect the personality of the child. First borns usually get .
more attention, .-are more adult oriented, and are likely to be

-upset ‘'by the birth of a rival. “3The youngest child may be parpered
and middle children may feel left out. However, these later borns
may have a. warmer relationship with their mother than a first born. -

a




%

neither eldéest nor '"babyy" * On the other hand, they

)

Psychologists as well as parents have observed that order of —'
birth in a family often affects the personality of the developing
child. There is no biological factor at work; the effects depend
on the relations of the children with parents and siblings. The
first~born usually gets more attention (often more_ anxious over-

_ protection) than later children and is likely to be more oriented

to adults than to children. For a time he has the status of only
child and may be upset. by the birth of a rival. The youngest child.
may be pampered because he or she is the baby of the family. Second
or middle children may feel left out, as having the gtatus of

) Jay have a _
wvarmer relation with the er than a first-born because the mother
is less anxious and tense. .Obviously, the parents' behavior . .
toward their children  can make the birth-order problem anything

°

from minor to traumatic.

Paraphrase: -

¢

. Let's think/of birth order jn the same way we might thirk of

' ordering food ifi the "Family PJanning Restaurant."” Our order

might go like this: "Waitress, for my first coursc I would like

~a child that needs a lot of attpntion and who is upset by new-

comers, follow ‘that with one wh feels left out, and for dessert
I'll.take’one who is pampered ahd spoiled."
* : . :

q

A Slightly More Unusual Connection
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Development of the Second Connection

Cok

~

>
e

“This connection Was'made somewhatAunique by
deveidping a Egg'on £he WOrd.g£g§£; In this igigfni
birth order waé'bgnsiderea‘to be analogous to\é food
orde£ in a reétaurant.k The persohalities of the

) . .

children were reflected in the description of the

three course meal.
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Further Instructions on Memorable Paraphrases

L]

Now that you have had experience with some of our
A Y

o paraphrases we are going to glve you a chance to

construct your own. On the first page of the next

exeréise will be a paragraph with a blank space beneath

-it."wYouvare to write an appropriate paraphrase beneath

fthe_paragraph.'jThis paraphrase should be as unusual

and memorable as you can make it. After you have
finishediwith'your paraphrase you can turn the page
and compare yours with ours. For the first few
paragraphs yethave continued to construct:twoppara-

phrases for each paragraph: a standard paraphrase and

\

a'unique paraphrase.b'Please examine both of these

-

paraphrases in order to see how they were constructed

For most of the paragraphs we have created pﬁly a

i

standard ‘paraphrase. - On these paragraphs your job is

to come up with a -paraphrase that 'is more unusual than

v

ourse.
You will now be‘given 15 minutes to‘go through‘the
paragraphs conta1ned in the rema1nder of the booklet.

If you f%plsh early, piease go back and check your .-

work. Remember, you do not have to finish al; of the

. paragraph ;' It/és better to do a few carefully than.

' td/éurrx'through a larée number of them.
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The earliest "psychiatry" .of which we have any knowledge
was that practiced by stone. age cave man some half million
years ago. For certain forms of mental illness probably ‘
those where the patient complalned of severe headaches and
developed convulsive attacks, the early medicine man treated
the disorder by means of an operation called trephlnlng in
which one area of the skull was chipped away in the form of a
circle until the skull was chlpped through. This opening
called a trephine, presumably permitted the evil spirit which -
was causing all the trouble to escape, and 1nc1denta11y may
have relieved a ‘certain amount of pressure on the brain.’ In
some cases trephyped skulls of primitive men show healing
around the opening, indicating that the individud} survived

the operatlon and lived for many years afterwatd.
3

Paraphrase: ; o " S .

»

" The earliest "psychiatry™ occurred a half a million
years ago when cavemen suffering from.mental illness marked
by severe headaches and cbnvulsive attacks were given an

- operation called trephining in which their skulls wetg

chipped through in the form of a gircle. Thé opening i
5the skull, called a trephine, was believed to permit evil
spirits to escape. Actually it may have relieved some of
the pressure on the brain. Healed skulls of trephined
persons have been found indfcating that some patlents'
surv%ved the operation and lived many years afterwards.

;
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- The eariiest "psychiatry™ of which we have any knowledge
was that practiced by stone age cave man some half million
years, ago.. For certain forms of mental illness probably those
where the patient complained of severe headarhes and developed’
convulsive attacks, the early medicine man treated the disorder
by means of an operation called trephining in which one area
of the skull was chipped away in the form of a circle until the
skull “‘was chipped through. . This opening called a trephine, .
presumably permitted the evil spirit which was causing .all

- the trouble to escape, and incidentally may have relieved a
certdin amount of pressure on the brain. In some cases
trephined skulls of primitive men show healing around the
opening, indicating that the individual survived the operation
and lived for many years afterward. ~ .

- Paraphrase: - ' - p
Like modern day doctors, early psychiatrist were avid

‘golfers. The only difference is that they. practiced their
chip shots on their patients' heads and called it trephining.
This particular.shot, which usually removed a small divot,
was claimed to.release the evil spirits that were causing  the
headaches ‘and convulsions. Skullsﬂ&pve been found that indicate
some patients survived and that attest to this ancient practice
of skullduggery.. Doctors today think that strephining may

have actually relieved some pressure -on the brain.

w
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[Aruitox: providea by exc [

must be taken ‘to remain unseen.

@
fParaEhrase:
% N R

cast from behind bushes.

[

Since trout often tive in clear lakes and streams care

The best fishermen often
crawl on their bellies to the edge of the stream or cast.
from behind a screen of’ bushes.

<
o

In order to not be seen by trout living in clear water,
the best fishermen either crawl to the edge of the stream or
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. Since trout often live in clear lakes and streams, care
E must be taken to remain unseen. " The best fishermen often

* crawl on their bellies tio the edge of thée streams or cast
from behind a screen of bushes. , .

-

Paraphrase: ‘ . |
o - The best fishermen must be good bushwackers/;nd belly
. creeps to avoid being seen by trout in clear streams.

,
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‘é siightly ‘More Unusual Connection
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Gulls look remarkably alike. - Differences in appearance
among the large gulls of the genus Larus can be subtle: a
slight variation in si%ze oy a change in the color of the wing
tips or the eye and the small fleshy ring around the eye. .
Observing differences of this kind, an ornithologists diserimi=
nates among species of the genus. The gulls themselves, are
equally discriminating. In some places Larus species that seem,
* virtually indistinguishable nest side by.side, yet do not
interbreed. . N

. "—"*F/\ ~ ) 2
Paraphrase:

Even though gulls look .remarkable alike ornithologists
discriminate between species by noting the slight, variations
in size and the color of the wing tip, eyes; and the small o
fleshy ring around the eye. Gulls are equally able to discri-
minate between species and even in areas where gulls of diffetent
species nest side by side they never interbreed with each other.

s 4




. Gulls look remarkable alike. Differdnces in appearance
among the large dJulls of the genus Larus can be subtle: a
slight vafiaticn in size or a change in the color of the wing .
tips or the eye and the small fleshy ring around the eye.
Observing differences of this kind, an ornithologist discri-

.~ minates among species of the.genus. The gulls themselves,

- are equally discriminating. , Iff some places'Larus species

; that seem virtually indistinguishable nest side by side, yet

| do not interbreed. , . . ‘\

Paraphrase: ‘ ) ' - .

i t

. Ornithologists and gulls both practice gull discrimination.
In fact the following statement was made yesterday by George
Gull: "Some of best friends have large fleshy eye rings and
- funny colored- wing tips, but’ I wouldn't want my\ sister -to
marry one. However, they can nest next door if they want."

~
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.. rTennis ball serving machines have been refined .to
the point Wwhere.they can vary spin, speed and direction .

i -in enough combinations to reduce willing learners /to
y - confusion or exhaustion. . * R R - y
T‘ T r ." ’ ‘ N
| ‘pParaphrase: ' ) o : -

-
:

‘New tennis ball mabhineé‘can reduce learners to -
confusion or exhaustion by varying spin, speed, and

direction. : . ‘ N
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. Tennis ball serving médhines have been refined to the
point where they can vary spin, speed and direction inwvenough
combinations to reduce willing learners to confusion or

-exhaustion. e ’ 7 . .

. ’ B, ° -

Paraphrase: o 3" : .
‘After play$ng with a tennis ball'serving machine,'Bobby
. Riggs made the following comment: "what spin, speed and.
varied direction -- I'd gather play Billy Jean King." .,

i
’
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,» We are surrounded by the technological successes ™

" of science: space vehicles, nuclear power, new .

synthetic ‘chemicals, medical adwances that increase
‘ . the 1ength\$ndAusefulness of human life. °“But we also .
see some shatp contrasts. We hear of masterful o g
schemes for using’ nuclear ekplosions to extract pure

water from the moon; Hut in some American cities the .

water that flows. from the tap is undrinkable and the
househol@er‘must buy drinking water in bottles.
'Science is triumphant with far ranging success, but ...
its triumph is somehow clouded by growing difficulties

in providing for the simple necessities of human life

on the earth. ' ’

N . . . .
a “ Q& , o , ;

-

“Paraphrase: .

, While science's technological successes are great:
space vehicles, nuclear power, synthetic chemicals and |
.medical advances, we still don't seem to be able to
provide for the simple necessities of human life on
earth. An example of this contrast is the scheme to
extract pure water from the moon using nuclear
explosions while the water on earth is undrinkable in
some American cities. o
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. has his group using biofeedback,

. . ' N ¢!
If you walked into Dr. David Shapiro's labora-
tory at the Harvard Medical Sclool and looked around,
you might think you were witnessing a patient'’s
physical examination. After all, the young man © -
seated nearby is obviously having his blood pressure
checked; the .-inflatable cuff, is already wrapped snugly
around his upper arm. ¥f, however, you lingered in '
the room awhile, you'd soon redlize that this examina-
tion is like no other you have ever seen. Who ever
heard of a patient having his blood pressure tested
twenty-five times in one sitting, and this to the ~ -
accompaniment of flashing red lights, strange tones,

.and even an occasional slide of a Playboy nude? . Bettex

yet, who ever heard of a patient’s blood pressure going
down under such conditions? Yet that is- exactly what:
happened when Dr. Shapiro and his colleagues ¥sked a
group of young men to lower their blood pressure using
biofeedback. How did they do it? To answer this,

you fir®t have to know what biofeedback is. ° ’

o o .5

Paraphrase: . A
In Dr. Shapiro’s lab at Harvard young men are
ﬁaving their blood pressure taken while, 1ights are
flashing, Playboy pictures are shown and strange tones
are sounding. What's surprising is that their Blood
‘pressure 'is going down, This is.because Dr. Shapiro

t-
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Aruitoxt provided by Eic:
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- Paraphrase:

A whale's flipper,\a bat's .wing, and a man's
arm are as different from one another in outward
appearance as they are in the function they serve,
But the bones of these structures reveal an essen-
tial similarity of design. The zoologist concludes
that whale, bat and man evolved from a common ances-—
tor. Even if there were no other evidence, the com-
parison of the skeletons of these creatures would
suffice to establish that conclusion, The similarity
of skeletons shows that a basic structure may - persist
over geologic periods in spite of a wide divergence. ’
of function. ) A o

v

g

\ -7

4

The bones of a wkale's flipper, a bat's wing, -
and a man's arm are very similar in design, thereby
leading zoologists to conclude that the above

_animals evolved from a common ancestor.

-
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Instinct can equip an animal with a series of
adaptive responses which‘appear ready-made at ‘their
first performance. This is ‘clearly advantageous’for
animals with short lifespans and little or no parental
care. The arthropods, for example, show a remarkable
development of instinct for no other course is opén
to them. A female digger-wasp emerges from her under-
ground pupa in spring. Her parents died the previous
summer. She has to mate with a male wasp and then
perform.a whb%e series of complex patterns connected
with digging out a nest hole, constructing cells
within jit, hunting and killing prey such as caterpillars,
provisioning the cells with the prey, laying eggs and’

" finally sealing up the cells. All this must be :
completed within a few weeks, -after which the wasp
“dies. It is quite inconceivable that she could achieve
this tight schedule,if she 'had to learn.everything fgom

scratch and by trlal .and error. )
G . L T

7

-

Paraphrase:

v . <7 Q
3

Due to their short life spéns and lack of J

* parental care many animals have a set of inborn
adaptive responses or 1nst1ncts which do not require
learning.  An example is the digger-wasp who must:
mate with a male wasp, construct nest cells, kill -
insects to put in these cells, lay eggs, and seal up
the cells all within the- few weeks the wasp has to
llve.
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Instructions for Forming Cumulative Paraphrases
;. c 7' ‘. ) ' '/1

In the last training session you gained some
‘experience in creating memorable paraphrases to single,
independent paragraphs. With most academic material,
however, information is presented in multiple, related
paragraphs. In such cases, it would seem reasdénable to
create parvaphrases that included more and more of the
‘material being presented. In this section of the
program we .will give you information and experience -in
expanding your paraphrases to include material presented
in previous paragraphs. In essence we want you to form
cumulative pataphrases, paraphrases that accumulate

. information as you proceed from paragraph to* paragraph.

'+ First it is necessary to give you a more specific

idea of what wé mean by cumulative paraphrases. In the .

following examples pairs of related paragraphs are -
", presented with their associated paraphrases. As you -«
~—will notice, the paraphrases to the second paragraph
of a pair includes information from the first. Because
*  of the new connections formed, putting paraphrases
together in this way should make the information easier
to remember. -

'+ For.the next 4 minutes we would like you. to look
through the following 4 pairs of related paragraphs and
their associated paraphrases. Please pay close attention
to how these paraphrases have been created since yo
will be producing your own cumulative paraphrases in
the next training exercise. :

s . : »
Any Questions!

N
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"feeling worse than

.
’

’. Asthenic reaction is a psychoneurotic syndrome marked by"
chronic tiredness. The asthenic person fihds it hard to
concentrate and lacks the energy to complete ‘mental or physical
wofk. He may say thgt he needs .extra sleep, but ?e wake$ up.

en he went toe bed. He often!complains of
heddache; indigestion, or other bodily ailments. He tends to
be listless and unable to cope with routine problems, though

‘he may occasional "wake up" and enjoy: a, card game or other

spe01ally interesting activity.

RN ) o . " -
.. . ’ s . B 3 . . N ‘
.. . ‘ - . ' M ‘ .‘ B ‘ A’ \
. ‘ . ;
Paraghrase:-_ o ’ , . oo

‘An aathenlc reactlon ‘is a syndrome characterized by.chronic
tiredness. The asthenic person’'is always tlred,Ago matter how’
mach sleep he gets, finds it hard to concentrate, complains_about
bodlly?allments, and seems unable to complete ewen the most
routine task. Only occasionally will ‘an espe01ally lnterestlng'
activity catch his atpention -and "wake him up.” Was Rlp Van
Winkle suffering from an asthenic reaction?

« : «

. . o )
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At one tlmiéxg; dondition was labeled neurasthenia 3
e weakness") and was attributed to exhaus-

(1iteréllxé "ne
,tion of .th ‘nerves from prolonged overwork. The .treatment
of choice was rest and relaxation. Psythologists now believe .
that the problem is not fatique from too much work buf is a
' . . reaction to proYonged stress and frustration. Temporary
: feelings of fatigue or listlessness,are normal in the fa .’&
- of conflict and stress. "But where others gét over these%? s
problems, the neurotic man or woman-makes tirednéss a way of
1ife. Neurasthenic symptoms have a certain value in that they
.serve a§ ‘an excuse for failure and a means ‘to get attention.. -

1. Psychotherapy can hjlp the asthenic patient chliange his pattern.
. ' L T . A . . i
. - | 7 . " .
Paraphrase: - T ’ .
9 4 . ) : Y Nt .
’ s .r -

T, - " At one time an/asthenitc reaction which i$ marked by- chronic.

' , tiredness, was believed to be caused by soverwork and was treated
by rest-and relaxation, Psychologists now think that guch a
reaction is ‘due to prolonged stress and frustratien. This

s reaction serves as,an excuse for failure and as an attention

getting device. “Psychotherapy rathéx °than'rest and relaxation

: is now used %6 change the perSwn's behavior. Was Rip Van .
Winkle suffering from this, teaction? .

- . ) . -
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Determlnlsm is the doctrine that every event
. . has a cause or causés and that these antecedcnts .
‘ < " completely explain the event. - In philosophy, this
o T brings‘up the duestion of free will: does man have
. . any cantrol over his:destiny, or ls it shapcd by

e L. - circumstances out51de him? e \
; SR . . . RN

v ’ -‘ V - . ’ ’ N
Paraghrase. M

R ‘énetermlnlsm is the doctrine that all evehts

o : . can be completely” explalne&"ln terms of what has.
om Uhappened before. This raises the.question of .whethe
BN f’~»»§1j or not man has any control over his destiny.

. ' Many people are apparently determlned to determlne if they have
* .. . free will. ‘

i T ,l_ ! P R
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. Without necessarily answering this question,
scientifiic psychology assumgs a degree of ‘determinism
in behavior,, Three categories of determinants are
studied, usually as they interact to influence :
behavior. Biological factors incltde heredity, bodily
constitution, and phygicldgicalihealth and disease,
Psychological detetrminants include emotigns, drives,
attitudes, conscious and unconscious conflicts,and.. .
traumas, and- learning experiences. Social and cultural

. s . . 2
factors include economic gtatus, socidl status, customs

and mores, and social conflicts.

4 .
v

‘-Paraghrase: : . . : )

Scientific psychology believes-thdt behavior
can be partially explained in terms of what has
happened before.. That is, behavior is determined . o
by biological factors, psychological factors, an

social and cultiral factors. .

. -
.

o
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placenent is the proceéss by which an emotion
orlglnally attqphad to a particular person, object, or ?-
situation is trangferred to gomcething else. The unacceptable
feelings ate uaually transferred from an cbject that is of
central 1mportance n the individual's life to an external
object that is relatively harmless. A boy who is angry at
‘his parents may kick a dog, or clout a baseball, instead of
striking his father. He remains Unaware of where his agger Vod
was orlglnally focuged

\»e v .. ' "= \ . ,.

S .'A ) B _
Paraphrase: L ’ . -
. . Dbisplacement is the unconscious proqe g of t xﬁ& gferrlng '
unacceptable feelings and actions:toward a centr figure
. %% 77in the individual's life to a relatively harmless external : -

object. An example of this is a child who is mad at his
father but tortures his dog instead.
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The displacement of "these feclings énto an
animal enrables him to live confortably with his
father and remains unchanged cven after he leaves

home and ig living independently.

Paraphrasec:

Displacenent allows -the individual €O remain on
~comfortable terms with the original object of his

hostility because he has transfered his unacceptable
feclings and actions to cemething else. You can live

with your father because you torture
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Dominance relationships are a system of status
within a soeial organization in uwhich individdals
occupy different ranks in respect to one another.
Such systems, found in both human and animal sotieties,
are sometimes called "pecking orders.” The reldtionships

-may be based only on physical characteristics, such

as strength or cunning, as in the c¢ase of mostNaniral
social organizations, but in the more complex human
societics they usually depend on the acguisition of
prestige symbols, such as titlés or material possessions.

.

.
° . N -

Paraphrase: , . : ', , a

" Dominance relationships, also called pecking orders,
are the rankings of individualg within a social organiza-

, tion.” In animal .gocieties this ranking is usually
based on strength{or cunning, while in human societies
the ranking is. usually based on acquired possessions. ,
}Top dogs and top seatgents can peck at will. :

- N . .’
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. .. Dominance relationships are usualry hierarchical
v B ~ in nature and are subject to change through coppetitive-

ness by the members of the society. Psychologists and
- sociologists belikve, such an organization of relation-
. ships allows tfie yroup to remain ‘intact and assures its

survival against outside pressures.

»
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Paraghrase: . .
Dominange reiationshf;s or rankings within-a social
e e, " group ¢an biﬁchanged by\pompetition:bctween differently <.
. ranked indifiduals. This gives the under dog a chance. :
These domfinance relationships keep the group intact and
protect it from out§ide,pressuré§» )
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in both paragraphs. N Ly

¢ - . (]

Further Information on Forming . |

Cuhulative Paraphrases.

4

Now that you have had some experience with our
cumulative paraphrases we would like you to form'some’of
your own. As in the earlier exercise you will ‘read a

»

paragraph, write your Eggsual paraphrase beneath it,

-and’ then turn the next page to‘see the paraphrase.we'

have created in order to give you some further ideas.

°

In this section pairs of paragraphs will ‘contain

related mater1al so that the second paraphrase you form

should contaln, when ppssible, the 1nformatlon presented

»>

-

o | N L
" As before, mos€ of our ‘paraphrases are pretty tame

8o your-ﬁob is to create paraphrases that'a!% at least

.
more unusual than ours.

You w111 be glven 15 minutes to go through as many

of the next 5 pa1rs of paragraphs that you can, T ere

This 1s just practlce. If you should get to the

'_set of 1nstructlons before tﬁe time is up, please stop.

f
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L ANY QUESTIONS? - -  ,.°°

S



’
2

AY e .

~ Grade BA or Grade A eggs are top quﬁlity, with a
large amount of firm white, and a well rounded, high
standing yolk. While good for all uses, their high

gpality and freshness are most appreciated for poaching,

; frying or boiling-én the shell. -

S,
i SN

e

=

2 |

Paraphrase: .

Grade A and AA eggs, which have large, firm
whites and high standing yolks, are of the highest
quality and are good poached, boiled, fried, or any -
other way. ‘ : o ’
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b}
_Grade B and Grade C edgs have thinner whites, and

~. the yolks tend to flatten out. They are especially

useful in orelets, salad dressings, and for combining

with foods, as.they have the same feood value as top

grade eggs. ' '

b'. * ¢ 17
!

- 3

. ., . » N . y
Paraphrase: 4 )
. . ' Al though Grade B and C eggs'psvé thinner whites
‘o - and flatter yolks they have the”’sdme food value as

higher. grade eggs and are very useful in combination
with other foods. : . -

, ( . «
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~ Man's tremendous brajin has endowed him with a drive
and a capacity for leawning which appear to be as strong

Co as the desire for food- or sex.- This means that when a
-, middle-agel man stops learning he is often left with a

. great drive and highly develppedvcapacities,
" Paraphrase: , ,?
4 - .——#———— L ' .
o " 7~ Man's drive and‘capacity for learning appear to .
"be as strong as his drive for food or sex, SO when a. v
. ‘middlesaged man stops learning he's left with a great ¢
. drive and highly‘developed capacities. : ’
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¢ .. If he goes to live din another culture, "the learnlnc

process is often reactivated. For most Americans tled
down at home this. 1s not possible. :

@ \
s R - . ‘% . .. . * ’
. , ‘
. Paraghrase )
If ‘a person’ moves to another culture the learnlng
process js often réattivated, but this is no{ p0551b1e
for most Americans. - & .
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'y 'Mhe varieties of wines are beyond count, not only

a new tide of all kinds of
wines flowing in from all the vineyards of the world,
but also because the wines mad¢ from the grapes &f those

 same vineyards -in previous'’years change for better or
worse with age. There are, however, three main great
classes or divisions of wines called Table Wines,
Sparkling Wines, and Fortified Wines. = ~ T

1, .- : R

. C

;Paraphrasez . o ' . _ L
-~ Although therxe are three inain divisions of wirnes,
the table wines, sparkling wines ahd fortjified wines; §
the *specific varieties of each are beyond count
because of the production 'of new wines and the ageing

\ of stored wines.. = . . _ . . ‘

»
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. .. The table wines are the beverage wines, with as
: . little as 8% of alcohol or. as much as 13%: ' they are ~ |,
’ : mostly ineéxpensive wines with no claim 'to :any attrac-
. tive bouquet or finesse. The sparkline wines of which
champagne is an. example owe their effervescence to" a
. carbonic'acid gas, while the Fortified wines have a
. much higher.alcoholic content than the first two,
due to addition of bramdy. . : . . . o
: v . . . R “' R v - .'v.
S _ - - D R s : . vy
- ) -Paraphrase:.’ . T B . .
, The three main divisions of wines are:table
which are inexpensive beverage wines with 8 - 13% -
v : alcohol .content; sparkling wine, such as champagne, which
LA have carbonic acid gas added to produce the effervescent -
quality, and fortified wines which have the highest |
alcohol, content due te the addition of brandy. '

. +

‘wines
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Lo . Frozen foods are preSerVed‘ by qumck—-freez:.n,g "This - . ¢ b
TR . is done at.a very lpw'temperature. and the food must be - - .

"=+  kept at zero farenhelt or. below to. retaln its teﬁture and

T, .
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"ﬁg o Some fQodssare qulckly frozen at a’very low temperature
LA and then kept at zero farenbelt or beiow to retain thelr

texture and flavor. S , L Ca _
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~Although foods will freeze at temperatures as high’
- as 32°F., the freezing process is slow and ruins the _
.. texture and flavor of the food. - In a standard refrigerator,
" the freezer ig mainly useful for' storing commercially frozen
food, not fox home prepared foods. - ' ' .

. 9 A
‘N s > .
. ~ R
o Lot i
. . » b B )
. Paraphrase: = = = - Wy ) . =

-In order to retain texture and flavor, foods should
be frozen quickly at temperatures lower ‘than those avail-
able'in standard refrigerator freezers., Thus such = :
. refrigerators are mainly useful for storing food that has . °

been quick-frozen, o P T
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. The greates¥ benefit derived from;m{kiqg sawdust IR &
with the soil is physical, *foxr it contains little -
nd makes th easier,

T

nutriments. It loosens heavy soils.a
. to work. v S - . . .
) . A : . ’ [}
x\ ’ ‘ . = .
. ’ . ® 3
D . A
. .‘ ' . )
. . _ . -
. . Paraphrase: S | Lot o »
. B o . o » R . '_ T . . .
¢ o Sawdust will make -the soil looser and easier to - °
work but not more.fertile. ' Lo :
: :
. , .
. ’ - ' »
- \‘
- i ’ ' ‘ .
\ v
- . \ '
R\ » .
S \ ., ) -
A//.: . B 4 }
v A . : ce !
v J
- . o .
o 122 | "
! \) ‘ .-_\_:,. .‘ . . ‘, : - ) . “ ) A
RIC "0 0 pogry R :
T - v, .o atioutal 4 e .




4
k( - . . )
' \ ’ % »
.- , ,
[} ) . ] : Yoo : . A
PO . ' o : ,
e <] R . 6 - . -
’ -Sawdust increases the water -holding capacity of.
. all types of soil, because it wil}l absorb up to four
‘times its weight in water. Hence a slightly sandy
" s0il is improved too. : : :
. B! o . - B . ~. .
N . : _ o - |
\ * Fardphrases - .
) R . Sawdust improves the water holding capacity of -
‘ - all soils. L : : ' ’
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* Instructions on' Forming.

”Shbrthand” P&raghraBes'

. S » : V4 - .

, Most of the time it would be .too time consuming to
completely write out your paraphrases. A better '
procedure would be to form a paraphrase-in your head’
and then write. down a few notes to help you remember it,
These notes would act like a "shorthand" paraphrase and
might ultimately replace underlining and notetaking in
your normal studying. I S E oL

~

3

" In this section of your training we would like to )
‘give you some experience on forming unusual, "shorthand"
. paraphrases. You will read a paragraph, form a para-.
.phrase in your head, write down a few notes to help you -
remeimber the paraphrase, ahd then turn the next page to
see our paraphrase for further ideas. In some of the
examples we have provided a shorthand paraphrase as
feedback: However, in most cases we have proyvided a
more elaborate version in‘ order to make our ideas
clearexr.’' Generally your paraphrases should be simplex
than ours. R - SN T

u

~

Some of the paragraphs in .this section are related;
. so in these cases your later “shorthand" paraphrases
_should contain information from earliér paragraphs. As -
before, your job is to make your paraphrases more

unusual than ours. ,

Yot will have 10 minutes to go through the next
set of paragraphs. Remember, it is, not necessary for .
~ "you to hurry. Take your time and relax. If you reach
. the end of the booklet, please stop. o S
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, o ;x$arly in the 1960s a researcher named Stunkard performed
’ / , a simple but important experiment. . He asked a group made up
of obese and normal-weight subjects to visit his laboratory
at breakfast time. They were given only one previous instruc~
. ' tion: Do not eat any food in the early morning hours before
the visit to the laboratory. When-they arrived, S8tunkard had *
T each visitor swallow a gastric balloon ‘that continuously re-=
corded their stomach contractions. Then,.at regillar fifteen- .
. minute intervals, he asked the subjects, "Do you feel hungry?" _ °
*+  They, in turn, answered "yes" or "no” giving Stankard a : :
- measure of how stomach contractions ‘correlate with subjective .
experiences of ‘hunger. The results.for normal subjécts were - -
predictable: .Their reports of hunger -correlated diregtly with
g .Y theix stomach contractipns. "For-the obese, on, the other - :
' ‘hand, there (was) little correspondence between gastric motility
and self-reports of hunger." In other words, "whether or not
. the obese subject (described) himself -as hingry seems to have
almost nothing to do with the $tate of his gut." :

i 4

- . B . ) ’ a
4 . . ’

R :

, Paraphrase: . '
: T Early in the 1960s, Stunkaré had both normal weight and ! o
obese individuals swallow a gastric balloon that recorded their o
stomach contractions. He then asked them every fifteen minutes
whether  or not they were hungry. The hunger reports for normals
* correlated directly with their stomach contractions while those
for obese”people shdwed very little nelationghip to their
ntractions. Apparently, feelings of hunger in an -obese
person are not related to the state of his stomach.

.
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. - If .the obese person does not erperience hunger as a .

. - . xesult of stomach contractions, then what does motivate him to .,
eat~-and overeat? This question intxigued Cplumbia University
piychologist Stanley Schachter. Throhgh a series of experiments, ,

_he came to the following conclusion: ~“Eating by thé obese o
» seems unrelated-to any internal visceral state, but is determined .
' " by external food-related cues such as the sight, smell, and - -
-+ taste of food." 'Schachter recognized, of course, that every-
’ " one's eating is, to some extent, ipfluenced by his immediate
_ environment. Most touristss, for example, are not hungry for
- meat after watching a gory bullfight. However; for normal
people, situational factors are not dominant; wvhereas) foxr the
obese, "internal state if irrelevant, and eating behavior is

LY

determined ladrgely by external cues. S ; o "

- . - ) s .

. ’ : R

Paraphrase: . . _
o .. After a series of experiments, a psychologist named © .
Schachter concluded that eating by fat people is determined =,
By external food-related cues such as sight, smell and taste’
of food instpad of the internal visceral state.which produces - -
.hunger in'nokmals, Although everyone's eating is influenced
by the situation to some éxtent, these situational factors
- “aren't nearly so dominant for normals as they are for obese
.. . N people‘.. '\»\’;. . . @ ’ jal ‘ ) w . v
-t . . s ;

.




.
i '

C Although you ‘may not need an‘englneerlng degree
to operate your array of hou&ehgld appliances, it, does
appllances

help to know this much about electricity:
that heat electrically.use vastly more electricity than

llght bplhs, radio and T¢V,, or elec trlc motors.
. . N . ‘“ N ‘

»

»

“Paraghrééei .o | e
L Appllances that heat electrlcally use a lot more
electricity than light bulhs, .radias dnd T. V., or .

 electric motors‘ ‘ . j
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PAruntext providea by enic [

A . . ) . . .
. Your breakfast togster may use nearly ten times
, as much current while it's on than the most powexrful -
vacuum cleaners, whxle your electric iron requires
. more watts than a‘dczen light bulbs plus the radio.

Air conditioners (hcat pumps) are also“heavy users
of elthIICIty.

. -

gk -
.
4
N

Paraghrase-* ‘ N : I T

’

Appllances which heat. electrlcallydguChvas toasters,
irons and air conditioners’ requireé many times the amount

- of electricity of “ncn*heaters" such as radlos, T.v. "

~. and vacuum cleaners.
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Jmagine that yougaxevvisitihg.yodtwfirétrEnglish ,
pub and that your host challenges you to a game of - :

darts. .Never having played, you graclously decline
-and then, in the finest American spirit, run out, buy
a set, and begin practicing in your hotel.’ After the -
" finst hundred tosses, you bégin getting a feel for the
dgame; by the ﬂext day, you're ready to go out and
chillenge the queen's flnest. s . -4

Av e ‘ . ‘ _1'
s ‘ ’
7 v
A N
’Paraghrase. ' .
i HaV1ng been challenged to-a game of darts in. an P

Ehglxsh pub, you decline because of lack of .experience,
you practlce for a day, and you,are -then ready to play.
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You have learned your dart gape ﬁell. But .
pretend that you were forced to practice your throys
blindfolded with plugs in your ears. Could you ever

~ ‘perfect your toss under these conditions? No, - ‘
- Improvement would be impossible because you lacked
__the vital component of -learning: . feedback concerning .
vour performance. - Deprived of vigual feedback, unable
. to gain knowledge of results concerning your throwing
‘ accuracy, yaur plight would be hopeless. - -~ .= | ‘#

a

R .

. ’ - \

-
-

Paraphrase: o oy

" If you practiced your dart game blindfolded . = -

' -~ you would hever improve because you ‘could not see
‘ how you -were doing (feedback) and you couldn't
" make corrections. . ' . ; :

Y
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o .Deciding When to Use Your Connection Technique
You now hade had some experience on forming s

unusual, cumulative, "shorthand" ‘connections. If
practiced, thls connection technique should dramatically
~ improve your studying. However, you may <have been
- wondering if the strategy doesn't take too much .time.
- Well, there are two points to be considered here. - ’
.First, the more you practice the techniqué, the -
faster and more automatic it will become. In fact,
eventually it will be so automatic that it will not °
. substantially slow down your reading speed. Second,
it is not necessary to apply. this technique after
every paragraph. In this training session we 'want
. to help you learn how to decide when to use the..
technique. - - .7 o

"Think'about it this way.. When you study a SN
textbook, you make some decisions about what part of -
- the text is important enough to demand intensive
‘study. Maybe you also make decisions about how well
- you understand each passage or section. Certainly,
that's what very efficient learners do. They decide °
how important a passage is, and whether they.under-
stand it well ehough. Then ‘they put that information
“together to decide whether they should give it more

attention, that is, whether they should apply a =

connection technique of ‘some sort.

L * For the purposes of this training program we - v
- are going to-simplify this decision procedure somewhat.
We want you to consider that all,of the material that
-~ you-will be reading is important. That is, consider
. . that all of the material has some chapce of appearing .
~ on a later test. 'This is certainly the case in many
.. courses that you will be taking. Now, assuming that °
- #@Werything is important the only judgment you need to ’
‘make after each paragraph is . how well you understood
~ the material. If you understood it very well aAd
, . ‘could remember it sufficiently to explain it to
» . Someone else there would.be no reason to use the
- connection technique. However, if you did not
understand it too well or if you thought you would
have difficulty remembering it, you should apply the
technique of forming unusual, cumulative, "shorthand"
connections. : ' ~ : ’ .

A >
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Now , - the decision proceduge that you should ‘
follow is this: read-the paragraph, write the o
rating of your understanding in the blank provided,
and if that rating is 6 or less, form an unusual,
cumulative, "shorthand™ connection to the material
presented in the paragraph. If your rating is 7 or
more, just proceed on. to the next paragraph. If in ’
doubt it is bgtter to form the connection than to - -
skip over thelmaterial. - o
: To gain practice on this technique we, would like
you to go through a Scientific American article that
- has béen broken down into paragraphs. After each
paragraph. you are to rate your understanding and,
depending on your rating, £form a "shorthand" connec-
tion. You can then turn the next page to see the
connection that we have formed. In most cases we
have provided.you with a standard, total connection.
Remember your job.is to make a "shorthand" connection
that is more unusual than ours and one that is

._'\

~ h

o ative whenever possible. =

Again,.the rule'is if'your‘ratinq isf6 or 1éss, ,
you should form a connection. You will be given S

‘15 minutes to go through the next set of paragraphs.
Please stop when you get to‘the‘nextfinstructiops.'

Any Questioms! . e
2 ’ ‘, . N ! . s “ .
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In}populatién’grOwtﬁ the ‘human species ‘is conspicuously -

out of line'with the rest of the animal kindgdom.- ’
. almost aXone in,showing,a-longtermhupward_trend;in:numhar ;
* . ‘most other animals maintain their pppulation si%e at.a IO
- ! fairly constant.level...To be sure, many of them fluctuater -
in number from ‘sea;{bn td season, from year to. year or from -
decade to-'decade. Such fluctuations; hovwever, tend to ’
: . sWing erratically around a constant average ‘value. More
o commonly ‘animal populations maintain a steady state year =
i . after year and even century after century. - If and when the
population does 'rise or .fall -permanently, because. of some-

\ c¢hange in the environment, it. generally stabilizes again at

' - & new level. oL I oo ' ’
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e In population growth the human species is conspicuously
. out of line with the .rest of the animal kingdom. Man is
" almost alone in showing a longterm upward trend in numbers;
"most other animals maintian their population-size at a
. 'fairly constant’ evel.- To be sure, many of them fluctuate.
~ in number from season to season, from year to year or from
decade to decade. Such fluctuations, however, tend to .
swing erratically around a constant average value. More '
comménly animal populations maintain-a steady state year
~after.year and even century after century. If and when the
population does rise or fall permanently, -because of some
ch@nge'iﬁ the environment, 1t generally stabilizes again ‘at
a new level. ' . i

t @
-~

[ 4

‘Paraphrase: - . . - . .

_ The ﬁumanvpopulation has coqtinued'to increase over . \
‘‘a long period of time while almost all other animal
< populations have fluctuated around a constant average \
valud. : . . L g , AN
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Th;l.s wellnestablished fact of populntﬂ.on dynanmics
‘deseryes to be atudied with close attention, because the
growth of human populations has become in tecent years
a matter of Increasing concern, What sort of mechanism.
ts responsible for auch strict control of the size of
populations? FEach animal population, apart from man' s, .
seems to be regulated in a homeostatic manner.bdy some
*system that tends to keep it within not too wide limits
of .a set avgrage density. , Ecologists have been seeking
to discover the- nature of this system for ‘many years.

. n
a)‘
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This well-~established fact of pepulation dynamics
deservea to be studfed with clome attention, hecause . _
the growth of human populations -haa becdme in recent
vears a matter of jftcreasing concern, What sort ‘of mech-
antsm 1s responsible for such strict control of the ‘
slze of populationsf Fach animal population, apart from
man's, seems to be regulated in a homeostatic manner by -
some system that tends to keep #t within not too wide ’
-1imits’ of a.set average density. Ecologists have been
seeking to discover, the nature of ;this system fo¥ many-

. years. ‘ _ . : o

"Paraphrase: . .

»

Because the.growth of human population has become
a matter of increasing concern, the work of ecologists
in determining how other animals; homeostatically limit
their growth deserves considerable attention. -

- . o
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The preyailing hypotheais has been that population
is regulated by a set of negatiye natural controls. It
is asaumed that animals will produce young as fast as
they effictently can, and that the main factora that
keep population density within fixed limits are preda=
tors, atarvation, accidents and parasitea cauvaing
disease. On the face of it this assumption séems entirely
reasonable; overcrowding should increase the death toll
from most of these factors 'and thul act to cut back the
population when it .ritses to a high density. On close
examination, however, these ideas do not stand up.

. .

-

Understanding ‘ ' -




. they efficiently can,
keep population denatty within fixed limits are preda-

. On the face of it this asaumption seems entirely reasonable;

‘when it rises to a high density. On close. examination,

The preyailing hypothesis has been that population
is regulated by a set of negative natural controls. It

is assumed that animals will produce young as fast as .
and that "the main . factors that

tors, Atarvation, accetdents and parasites causing disease.

overcrowding should, increase the death toll from most of
these factors and thus act to cut back the population

however, these 1deas do\not stand up.
A}

Paraphrése:

It has been hypothesized that animals produce
young as fast as. they can and that as overcrowding
increases, death from predators, starvatidn,  accidents .
and disease cut back the population to a lower level.
This yiew of population regulation, however, does not
seem to stand up under close examination. '

28
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: The notions that predators or disease are essential ¢
‘controllers of population density can be dismissed at
once. There are animals that effectively have no
predators and are not readily subject to dlveasg‘and

yet are limited to a stable level of population. Disease
par se does ‘not act on a large scale to contro) population

. grodth in the animal world. This leaves starvation as
‘t1e possible control. The guestion of whether starvation
itself acts directly to remove a population surplus calls

for careful analysis.

Understanding

Can - o .
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/" ~" es$ential controllers of population because there are

" controllers of population density can be dismissedrat - .
once. There are animals that effectively have no o

- the possible control.

'virtually no predators and are not readily susceptible

further examination. N Ny

The notions that predators or gisease arc essential .

predators and are not readily $subject to disease and’

yet are limited to a stable 1éVel of population. Disease
per se does not act on a large scale to control .population
growth in the animal woxld. This leaves -starvatioh as

‘The question of whether starvatiqn
jtself acts directly to remove a population surplus calls -
for careful analysis. . o

4

e

Paranhrase:
Predation and disease can be eliminated as the
animals who maintain a’stable population and yet have

to diseases. This leawes starvation as a possibility for

i [}
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Even a casual examination makes it clear that in
most animal communities ataryvation is rare. - Normally
all the indivyiduals in the habitat ‘get enough food to

. survive. Occaaionally a.periad of drought or severe
L cold may atarve out a population, but that its an acci-
dent of weather-~a disaster that does nét arise from the |
density of population. We must therefore conclude that e
death from hunger is not an #important density~dependent - |

factor in coltrolling population size except in certain
"/ unusual cases. . _—

v .
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Even a casual examination makes it clear that in ]
most animal communities starvation is rare. ~ Normally all.
the individuals in the habitat get enough food to survive.

ccasionally a period of drought or severe cold may starve
: out a population, but that is an accident of weather-- a Y
) _ disaster that does not arise from the density of population. Yo
/- We must.therefore conclude that death from hunger is not an -
important density-dependent factox in controllirg population A
size except in certain unusual cases. - o - ' o

1)

t\

.

+ Paraphrase: -
 Starvation seems like an unlikely candidate Iox the .
major factor controlling population because, except for
occasional accidents of weather resulting in droughts or
~ severe cold which starve out a population, starvation in

o T?St animal communities is rare. : o :

[ B .




. Yet the density of population in the majority of -
habitats does depend directly on the size of the food
supply; the close relaffon of one to the other is clear
. in representative situations where Both variablea have

been measured.: We have, then, the-situation .that no
-individual starves but the population does not outgrow

the food supply avallable in its habitat under normal
conditions.-* o . : < ,

Understanding
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_* Yet the density of population in'the majority of
habitats Goes depend directly on the size of the food
supply; the close relation of one to the other is clear
_in representative situations where both varibbles have
been measured. We have, then, the situation that no
jndividual starves but the population does not'outgrow
" the food supply available in its habitat under normal
" eonditioms. . oo T .

Peraphraser . i -
- Although starvation in .animal communities is rare,
the population density does vary directly vith the size
of the food supply available. - Tt .

.
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For many of the higner animals one can see.therefore
that neither predators, disease nor starvation can account
S for the regulation of numbers,. There 1s oi_pZurse acein

.+ dental mortality, but it strikes in unprefictable and T

- - haphazard ways, independently of population density, and
'S0 must be ruled out as a stabilizér of population, All
these considerations point to the possibility that the
animals themselves must exercise the necessary restxaidt.

Understanding
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- For many of the higher antmals ane can see there—‘
fore that’ neither predators, disease noxr gtarvation
can account ‘for the regulation of numbers, There is
of course accidental nortality, but it strikes in
unpredictable and haphazard ways, independently of
population density, and so must be ruled out as a
stabilizer of ‘population. All these considerations
point te the possibility that the . animals themsalves
must exercise the necessary- restraint‘

Paraphrase:

It may be that animals themselves exercise the
necessary restraint in regulating their populationm.
~ Since neither. predators, disease nor starvation
perform this function, and since acecfdent mortality,
though it certainly occurs, happens haphazardly and is
thus independent of population density.

146
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‘ Man's own history provides some vivid examples of .
what is entailed here. By overgrazing he has converted once.
rich pastures into deserts; by overhunting he_has exterminated
the passenger pigeon and all but eliminated animals such as
the white whale, the sbuthern fur seal and, in many of their
former breeding places, sea turtles; he is now threatening

. to exterminate all five species of rhinogeras inhabiting
o tropical Africa and Asia because the horns of those animals
are valued for their alleged aphrodisiac ‘powers. Exploiting
the riches of today can exhaust and destroy ‘the resources of
oo tomorrowy The point is. that animals face precisely this
"Zarger with respect to their food supply, and they generally

handle it rore prudently than man does.
Understanding




- what ig entailed here.

.

.restraint than humans.

-y
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Man's own history provides some viyvid examples of
By overgrazing he hasvconvertea
once rich pastures jinto deserts; hy overhunting he has
exterminated the passenger .pigeon and all bhut eliminated
antmals -such as the white whale,.thke southern fur seal ‘
and, in many of their former breeding placés, sea turkles;’
he is now threatening to.exterminmate-all five specles of
thidoceros inhabiting tropical Afrtca and. Asia because
the horns ,of those animalss are yalued for their alleged .
aphrodisiac powers. Exploiting thNe riches of today can
exliaust and destroy the resources of tommorrow. The
point is that animals face precisely this danger with
respect to their fpod supply, and, they generally handle
1t more predently than man does. '

. -~

-

.-
*

Paraphrase:

,Man has not shown restréiggzin'dsing-availéble
natural resources. Due to overgrazing, extermination of
animals by overhunting, and elimination of species of
exotic purposes, man is left with desents and depleted
animal species. Animals face'the same problem with respect
to their food supply but they handlt;it,with much more

¢
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Birda ieeding on aeeda and berriea in the fall _
.or chickadees living on hibernating insecta ¥n*winter
ire in such .a situation, "The stock of food to Degin
with is so..abundant that it could feed.an .enormous
population.' Then, hdwever, it would be gene in hours .
.~ or days, and the birds must depend on this food supply
. for weeks or months. To make it last through the :
' season’the birds must restrict the size of their population .
"in advance. The same necessity holds in situationa ‘where
unlimited feeding would wipe out the sources that replenish
the food supply. Thus the threat of starvation tomorrow,
- not hunger ttself today, seems to be the factor that:
“decides what the density of a population ought to be.
Long before starvation-would otherwise occur,-the pgpula~-
tion must limit its growth in order to avoid disastrous .
‘overexploitation of faod reSOurces. L

»
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Birds feeding on seeds and berries in the fall

%y chickadees living on hibernating insects in winter
‘are in such a situation. The steck of food to begin.

with is so  abundant that it could feed “an, enormous |

population. Then, however, it would de gone in hours

or daye, and the birds must depeundr an this food supply
for weeks or months. To makKe it last through the season

" the birds must restrict the size of thelr population
4n advance. The same necessity holds in situations where

unlimited feedfng wopld wipe out the sources that replenish
the, food supply. Thus the threat of.stargation tomorrow,
not hunger itself today, seems to be the factor that :
decides what the demsity of a population ought to be.
Long before starvati would otherwise occur, the -

" population must limit its growth in order to avold disas-
«trous overexploitation of food resourcés.

Paraphrase: A . : ' . o

The factor that seems to determine the population
density is the threat of starvatiom in the future not
present hunger. Although for birds feeding ‘on seeds
and berries in the fall the stock of food is so abun-

.dant it could feed a huge population; :at® the fall rate

of ‘consumption the food would be gone.in a matter of days

‘rather than the'weeks or months it will have to last.

Thes, the poprlation must Ilimit its growth in advance

N

[N . )

in order to avoid overexploitation of its food resources. . .
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All this implies that animala restrict their
~population demsity by some artificial device that is
cloaely correlated with the food supply. What is
. required ia some sort of automatic restrictive mech-
: antism analogous to the deliberate conventions or
: .o agreements by which nations Iinpit the explottation
»</of fishing grounds. : o -
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All this implies that animals restrict their
nopulation density by some artificial device that is
closely correlated with the food supply. thatlis
required is some sort of automatic restrictive
mechanism analogous to the deliberate conventions

‘or agreements by which nations linit the exploitation

&

of fishing grounds.

Paraphrase:

. To explain .ahimals' restriction of population
density there must be some restrictive mechanism
that is closely correlated with food supply. Perhaps
the mechanisn would be analogous to the agreements
by which nations limik exploitation of fishing
grounds. ’ ’ :

e ' .
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. One does not need to look far ta realize that
animals do indeed possess conventions of this kind.
‘The bestknown-is_ the territorial system of birds.
The practice’of staking out a territory for nesting -
and -rearing a“family is common among many species
- of birds. Ia the breeding Season each male lays
claim to an area of not less than a certain minimum
 size and keeps out all other males of the species;.
in this way a group of males will parcel out the avail-
able ground as individual terxritories. If a male is
unsuctessful in gaining a territory he will be forced
~ to leave the area, thus limiting overcrowding. This

- is a perfect example of an artificial mechanism
" .geared to adjusting the density of population to
the food resources. Instead of .competing directly
for the food itself the members-compete furiously
for pieces of ground, each of which then becomes the
-exclusive food preserve of its owner. If the
-standard territory is large enough to feed a family,
the entire group is safe from the danger of over-
taxinq the food supply. ' L

Understanding
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- One does not’ need to laok far to realize that.
animals do 1ndéed,poaaend‘conyenttgna'of‘this kind.

_ The beatknown 1s the territaortial syatem of birgs. . ,
The practice of ataking out a territory for neating

and rearing a family 1as common among many apecles of .
birds. In the lhireeding season each male lays claim to
an area of not less than a certain minimum size and »
keeps out all other males of the species; in this !
way a_group of males will parcel out the available
ground as individual territories. If a male is
unsuccessful in gaining a territory he willl be forced to
leave the area, thus limiting overcrowding.  This is

a perfect example of an artificial méchanism geared

to adjusting the density of population to the food
regsources. Instead of competing directly for the food
itself the members compete furlously for pleces of

~ ground,. each of which then becomes the exclusive food
preserve of its owner. ~1f the standard territory is large
enough to. feed a family, the entire group is safe from ‘

the danger of overtaxing the food supply.

{.

"Paraphrase:

The territorial system of birds which involves
staking out a territory for nesting and rearing a
family provides an example of 4 convention that
restricts the population size. According to the
convention of territoriality a group of males in a
species compete for individual territories in the
available ground, thus putting a limit on crowding.
If these territories contain sufficient food to-
feed a family then the entire group 1is safe.

<
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_Further“PractiCe‘gn;Decidihg’When to Use

Your COhnectibn'Technique

L ]

&)

If there are no questions, you will now go throughl

‘another Scientific American article in exactly the same .

way. At the end of this article you will be given a
test to see. how well you have done.-

’ 2 ¥bu\have 15 minutes to go through the next section
Qf paragraphs. vPlease stop if you reach:theanext set
of instructions before ‘time is called. | | -
Remember, if your understanding rating is 6 or less
. form an unusual,_"shorthand" connection, and make this ;'
connection cumulative whenever poss1ble. The more
connections ‘you form, the better your chances are for

recalling thelinformation during the test.

. Any Questionsl
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When I was a young lecturer in zoology at the
Uniyeristy of Leyden 20 years ago, I was asked to
organlze a lahpratory course in animal behavior for
undergraduates,” In my quest for animals that ‘could

| be used for such a purpose, I remembered the sticklebacks
I ‘had been accustomed as a Doy to catch in the ditches
near my home and to raise in a backyard - aquarium. It
pseemed that they might be ideal laboratory animals,
They could be haulged in numbers out of almost every
ditch; they were tame and hardy and small enough to
- thrive in a tank no 'larger than a hatbox. ‘

- !
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Rhen 1L was a young lecturer in zoology at the
Univergity of Leyden 2Q jpeara ago, L was aaked to
" oxganize a laboratory course in animal behayiloxr for -
undergraduates. In my queat for animala that could
he used for such a purpose, I-remembexed the sticklebacks -
I had been accustomed as a‘boy te catch in the ditches
near my home and ratse in a backyard aquarium. It seemed
that they might be ideal laboratory animals. They could
be hauled in numbers out of almost every ditch; they

Were tame and hardy and small.enough to.thrive in a tank
no larger than a hatbox.

Paraphrase:

, Sticklebacks»make 1dea1 laboratary animals because
S chey are plentiful, tame, ‘hardy, and require little space.

S - : o .

'
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: I soon discovered that in choosing these former,
pets ‘I had struck oil. They are so tame that they
submit unfrightened to laboratory experiments, for

- the stickleback, like the hedgehog, depends on its
spines for protection and is little disturbed by
handling. Furthermore, the stickleback turned out ,

- to be an excellent subject for studying- inmate behavior,
which it displays in some remarkably dramatic .and / -
intriguing ways. We foupd it to be the most reliable
of various experimental animals that we worked with
(including newts, bees, water insects and birds), and
it became the focus of a program of research in which
we now use hundreds of sticklebacks each year. : The .
stickleback - today is also a popular subject in wvarious
other zaoological laboratories in Europe, notably at
the universities in Groningen and Oxford. . To us this '
little .fish is what the rat is to.many American:
‘psychologists. : : B = © o

»

N
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S - I soon discovered that in choosing théSe former
" pets I had struck oil. They are so tame that they
‘submit unfrightened to laboratory experiments, for.
the stickleback, like the hedgehog, depends on its
-spines for ptotection and is little disturbgd by *
handling. -Furthermore, the stickleback turfied out = . "=
to be an excellent subjegt for studying innate behavior, -
which it displays in some remarkably dramatic and e .
_ intriguing ways. We found it to be the most reliable
of various experimental animals that we worked with
~ {including newts, .bees, wate» insects 'and birds), and
it became the fotus of a program of research in which
we how use hundreds of sticklebacks each year: 'The _
stickleback-today is also a popular subject in various - *
- other zooleogical laboratories in Europe, notably at - - -
( - the universities in Groningen and Oxford. To us this = . -
: - little fish is what the rat is to many American ... - -
. psychologists. . S

| |
| D . T ’ o '
i ‘ ‘

’Pa:aphta5é='

J . Sticklebacks make great experimental subjects.
+ * They are not disturbed by handling because they have .
spines for protection. Further they exhibit 4
intdiguing, and reliable, innate behavior.
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. :My collaborator J. yan Iersel and I have con¢entrated
" on the gtickleback's couxrtship-and repreductive behavior.:
- The sex life ot ‘the three-spined atickleback (Gasterosteus
v . aculeatus) is a complicated pattern, purely Znstinctive

- and automatic, which can De observed and manipulated almost
at will., -~ . . N I
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5 -7 My.collaborator J. van Iersel ande I have concentrated

‘ on the stickleback's courtship and reproductive behavior.

The sex life of the three-spined stickleback (Gasterosteus
aculeatus) is a complicated pattern, purely instinctive

" and automatic, which can be cbserved and manipulated
almost at will. S . '

. G . . - : . :
. . . . - . RET
~ ] ’ e o . EEVIEN ; - . ’
. - . - . * . . -

Paraphrase: . ,
The stickleback's sex 1ife, which is complicated
, but automatic, can be easily observed and manipulated.

S .
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' - __In nature sticklebacks mate in early spring in
7 shallow'fresh waters. The mating cycle follows an
‘unvarying ritual, which can be séen equally well. o
-~ in the natural habitat or in our tanks. First each
s - male leaves the school of fish and stakes out a terri-
tory for itself, from which it will drive any intruder,"
male or female. Then it builds a nest, It digs a
.shallow pit in the sand bottom, carrying the sand
away mouthful by mouthful. When this depression is
about two inches square, it piles in a heap of weeds,
. preferably thread algae, coats the material with
- & sticky substance from its kidneys and shapes the’
weedy mass into 4 mound with its snout. It then
bores a*tunnel in thé mound by- wriggling through it.
The -tunnel, slightly shorter than an adult fish, is

' l | the nest.

’ . -
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, In nature sticklebacks matq in- early spring in shallow
fresh waters. The mating cycle follows an unvarying
ritual, which can be en equally well in. the natural
habttat or in our Epﬂze. First each male leaves the
school of fish and<{stakegs out a ternitory for itself, from
which #t will drive any intruder, male or female. ‘Then .

‘- it builds a nest. It digs a shallow pit in the sand . .o
bottom, carrying the sand away mouthful by mouthful. When

this depression is about two inches square, it piles 4n N
9 heap of weeds, preferably thread algae, coats the

material with a sticky substance from its kidneys and

shapes the weedy mass into. a mound with its snout. - It

- then bores a tunnél in the mound by wriggling through )

it. The tunnel, slightly sgqrterAthan an adult fish, .

is the nest. a . T - ‘

&

! * - . )

Paraghraser

‘ e : -fv . : .
The male stickleback begins its unvarying mating
cycle by staking out a territory which it defends

against intruders. It then builds a nest by digging

a pit in the sand with its mouth.
weeds, coats them with a sticky sub

and bores a tunnel through the mound of weeds.

. slightly shorter than an adult f;sh

It fills the pit with
stance from 1its kidneys
‘The! tunnel,
fs the nest.
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- . Having finished the nes\., the m.zle suddenly changes
. . coleoxr, Its normally lnconspxc\.ous gray coloring had
aj}'eady begun to show a faint pink blush ow the chin and
. a greenish gloss on tKe back and in the eyes. Now the pink’
becomes a br:.ght red ahd the back turns & bluish-'white.. .
I.. . ) ‘ L "
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_ Haying finished the nes:T\the-male suddenly changes
" ¢olox. Its normally inconspicuous gray coloring had
already begun to show a faint pink bdlush on the chin and-

a greenish gloss on the back and .inm the eyes. Now the
pink becomes a bright red and the. back turns a bluish white.

“
o <
. [ °

Before nest building the male stickleback is gray
in color. ~During nest building the back and eyes turn -
‘greenish and the chin®Wink. After nest building the
chin becomes-a bright red and the back bluish white.

Paraphraset

’

.
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# - In this colorful, conspicuous dreSS'the‘male
at once begins to court females.  They, in the }
meantime, have also become ready to mate:  their
bodies have grown shiny and hulky with 50 to 100
. large eggs. Whenever a female enters the male's
~ territory, he swims toward her in a series of zigzags—-
. first a sideways turn away from her, then -a‘quick '
movement toward her. After each advance the male .
stops for an instant and then performs another
zigzag. This dance continues until the female takes
notlce and swims toward the male in a curious head-up
Posture. He then turns and swims rapidly toward the
nest, and she follows. At the nest the male makes a
series of rapid thrusts with.his snout -into the -
entrance. He turns on his side as he does so and
raises his dorsal spines toward his mate. Thereupon, .
with a few strong tail beats, she enters the nest and.
- rests there, her head sticking out from one end and
her tail from the other. The male now prods tail .
base with rhythmic thrusts, and this causes her\to lay .
her -eggs. - The whole courtship and egg-laying riljual
takes only about one minute. As soon as she has \haid
- her eggs, the female slips out of the nest. The male-
- then glides in quickly to fertilize the clutch. After
that he chases the female away and goes looking for
anothex partner, - AU . ‘

7
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In this colorful, censpicuous dress the male at
~ once hegins to court females. They, in the meantine,
o haye also become ready to mate; their hodles have
: grown shiny and bulky with 50 to 100 large eggs. Whenever
a female enters the male's territory, he swims toward
her in a series of zigzags~-first a sideways turn away
" from her, then a quick movement toward her. After each
“advance the male stops for and instant and performs
another zigzag. This dance continues until the female
takes notice'and swims toward the male inm a curious
‘head-up posture. He then turns and swims rapidly toward
the nest, and she follows. At the nest the male makes
a series of rapid thrusts with his snout into the .
entrance: Hé turns on his side as he does so and raises
his dorsal spines toward his mate, ¥Thereupon, with a
few strong tail bedts, she enters the nest and rests Lo
. ‘there, her head sticking out from one eand and her tail '
from the other. The male now prods her tail base with’
rhythmic thrusts, and this causes her to lay her eggs.
The whole courtship and egg-laying ritual takes only about
one minute. As soon as she has 1laid her eggs,y the :
- female slips out of the nest. The male then glides in
quickly to fertilize the clutch. ' After that he chases
the female away and goes looking for another partner.

Paraphrase:

With his red chin and bluish back -the male is ready
to court females. He waits for one fat with 50 to 100 .
eggs to enter his territory and woos her with a zigzag
dance until she takes notice of him by lifting her head.
The male then swims to the nest and indicates the entrance. .
The female enters and lays her eggs to the accompaniment
"of rhythmic thrusts at her tail base by the male's head. o
As soon as the eggs are laid the male fertilizes them,
" chases the female off, and waits for another.

- 168
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One male may escort three, four or even five
females through the nest, fertlllzlng each patch of
eggs- in turn. Then his matkng impulse subsides, his
color darkens and he grows increasingly hostile to
females. ‘Now he guards the nest from predators and
"fans" water over the eggs with his breast f1ns to .
enrich their supply of -oxygen and help . them to hatch.
Each day the eggs need more oxygen and the fish spends
more time ventilating them. The ventilating reaches
~a climax just before the eggs hatch. For a day or so
after the young emerge the father keeps the ngod
together, pursuing each straggler and bringing it back
in his mouth. Soon the young sticklebacks become '
independent and associate with the young of other
,broods

Understanding
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One male may escort three, four or even five

females through the nest, fertilizing each patch of
eggs in turn. Then his mating impulse subsides, his

" color darkens and he grows increasingly hostlle to

females. Now he guards the nest from predators and
"fang" water over the eggs with his breast fins to
enrich their supply of oxygen and help them to hatch.
Each day the eggs need more oxygen and the fish
spends more time ventilating them. The. ventilating

- reaches a climax just before the eggs hatch. For a

day or so after the young emerge the father keeps the
brood together, pursuing each straggler and bringing

it back in his mouth. Soon the young sticklebacks

“%ndept and assoclate with the young of R

o

Paraphrase? v

One male may fertilize the eggs from three to five

females. After this his mating impulse subsides and his
" color darkesn. He now guards the nest, fanning it with

his fins until the eggs hatch. ‘After the eggs hatch he
keeps the small fry together for a day or two. Following
this the young leave the fathetr to associate with other
young sticklebacks. : S : '

b )
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To get light on the Behav1or of man, particularly
his innate drives and conflicts, it is often helpful to
study the elements of behayior in a aimple animal. Here
%s a little fish that exhibits a complicated pattern of
activities, all dependent on simple Stimuli and drives.
We have atudied and analyzed its hehayior by a large
number of experiments, and have learned a good deal about
why the stickleback Behaves as it does. ’ ’

Understanding
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' To get light on the behavior of man, particularly
his innate drives and conflicts, it is often helpful
to atudy the elements of behaylor in a simplé animal.
Kere.is a little fish that exhidits a complicated
pattern of aetivities, all dependent on simple stimuli
and drives. We have studied and . analyzed its behavior
by a large number of experiments, and have learned a
good deal about why the stickleback behaves as it does.

N\

Paraphrase:

The value of ltuaying;the conplicqﬁed; innate
b&havior of the sticklebacka is that it may shed light
on much of the innate conflicts and drives in man.

f , .
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Let us begin with the stimulus that causes
one stickleback to attack another. Early in our
work we noticed that a male patrolling its terri-
tory would attackia red-colored intruder much more
aggressively than a fish of some other color. Even
a red mail van passing our windows at a distance of
100 yards could make the males im the tank charge
its glass side in that direction. To investigate the
reactions to colors we made a number of rough ¢
models of sticklebacks and painted some of the
durnnies red, some pale silver, some green. We rigged
then up on thin wires and presented them one by aone to
the malds in the tank. We found that the red models
were always morejprovoking than the athers, though
even the silvery or .green intruders caused some . -
"hostility. : - ’ ‘ : :

®
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*  Let us begin with the stimulus that causes one
_stickleback to. attack another. Early in our work we.
. noticed that a male patrolling its territory would ’ :
. attack a red-coblored intruder much more aggressively :
than a fish of some other color. Even a red mail van 7
‘passing our windows at a distance of 100 yards could °
" make the male's in the tank charge its glass side in
that direction. To investigate the reactions to colors
_we made a number of rough models of sticklebacks and
painted some of the dummies red, some pale silver,
some green. We rigged- them up on thin wires and
presented ‘them one by'one to the males in the tank. . |
We found that the red models were always more provoking
than the others, though even the silvery or green
intruders caused some hostility. N

-Paraphrase:.
] ] .
.The color red is apparently the cue that
causes.a male stickleback to attack. Male sticklebacks
will show hostility to variously colored fish models,
but will generate the most hostility towards red “

models. N
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_‘Ih much the€same‘way‘we tested the influenee

- of shape, size, type of body movement and other

stimuli, ‘relating them to specific behavior in nest

‘building, courting, attack, zigzag, fanning and so

on. We discovered, for .example, that a male
swollen with food was courted as if it were a .
female. . : o -

. - . CT
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In much the same way we tested the influence
of shape, size, type of body movement and other
stimuli, relating them to specific -behavior in nest
'building, courting, attack, zigzag, fanning and so
on. We discovered, for example, that \a-male swollen
with food was courted as, if it were_a‘gémale.

 Paraphrase: : ’ .

A number of experiments, similar to the ones
using colored fish models, have been conducted to
determine what cues or stimuli key off certain .
- aspects of the mating cycle. For example, it was
found that a swollen male was_courted as if a.

female. . / . .

- - 176
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: As our wqu'praceeded,’we,saw that the effective
stimuli differed from one reaction to another, even
- when two reactions were caused by the same' object. .
- Thus a female will follow a red models wherever it
' leads; she will even make -frantic efforts to enter a
* ndn-existent nest wherever the model is poked into.
- the sand. ‘once she is in a real nest, shé can be - *
- induced to spawn merely by prodding the base of R
~"her tail with a glass rod, even after she has seen -
the red fish that led her there removed. At one
: moment  the male must give the -visual signal of réd;
* at the next, this stimulus is of no ‘importance and
' only the tactile sensation counts. This observation
-led us to condlude that the stickleback responds
Simply to "sign stimuli,™ i.e., to a few characteristics
of an object rather than to the object as a whole, S
A red fish or a red mail truck, a thrusting snout or
@ glass rod--it is the signal, not the object, that
counts. A 'similar dependence on sign stimuli, which
< indicates the existence of special central nervous
mechanisms, has been found in other species. It :
Seems to be typical of innate behavior, and many social
relationships “in animals apparently ate based on a 3
system of signs. ‘ : ) :

¥
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i%m As our work proceeded, we gaw that the effective.
stimuli differed from one reaction to anather, even when

two reactions were cauged bBy the same object. Thus a

female will follow a vred model wherever it leads; she

will even make franttc efforts to enter(a non~-exlistent

nest wherever the model is poked into the sand. .Once

she 1s in & real nest, she can be induced to spawn merely

by proddin’g the base of her tail gith a glass rod, even .
after she has sedn the red fish tWat led her there removed.

At one moment the male must give the visual signal of:

red;

it is the signal,

at the next, this stimulus is of no importance and
only the tactile sensation counts. This observation led

. a

-Us to conclude that the stickleback responds simply to

"sign stimuli,' i.e., ,to a few characteristies of an
object’ rather than to the object as a whole., A red fish
or a red mail truck, a thrusting snout or a g1a59 rod--
it is the signal, not the object, that counts. A’
similar dependence on sign stimuli, which indicates the
existence of Special central nervous mechanisms, has been
found in other species. It seems to be typical of
innate behavior, and many social relationships in
animals apparently are based on a system of signs.

s * A

0

t

Paraphrase: - } i ' SRR

Experimentation has shown that the stickleback
responds to a few characteristics of an object rather. ﬁﬁ
than an object as a whole. For example, a female will
follow.
response to the tapping of her tail base with a glass
rod even 1if she has seen. the rted fish removed. Apparently
not thg object,that counts,

£ . - -
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a red model into a nest and will spawn in e
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the next two pages.
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Connection Training Test Instructiohsi

~

s

4

You have 5 minutes to;anSWer’the 15 guestions on

Y1f you‘encounter a.question'that'

‘you cannot answer. 1mmed1ate1y, remember to use the

retr1eva1 technlgpes thai? were discussed early in” the

tralnlng program.

v

°

arrive at the answer.

9

q

If this doesn t work in av
&

That is, use "the 1ncldental and

- organlzatlonal connectlons that you have formed to

©

-

reasonable amount 'of time, go on to the other questlons

and return to the troublesome one 1ater.‘

the otherKQuestions._

)

3 -

New and

=

.

‘useful connections may'have~been.uncovered in answering-

S
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2)

3)

4)

5)-

6)

7)

8)

9)

°10)

1)

- 12)

_by going through a series of

.help them hatch, the male

i

.

The male stickleback entices a female to his nest

movements.

. The mating cycle of the stickleback changes

depending on water condltlons.

True FaSse
We study stlcklebacks in order to shed llght on

the : . of man.
l .

The male stickaback carefully chooses his mate.
. ot .o

Trué False e

'Sticklebacks will only respond sexualiy to other

stlcklebacks.
. True False

To enrich the supply of ‘oxygen to the eggs’ ana
' . water.

b

The ¢ gtlckleback guards the young

after birth.

For a male, red seem to elicit a(n) . »

response -whereas a female will
a red stimulus.

[
The. tunnel-like structure is a stfckleback's

L4
. . \

A sign stlmulus whlch leads the male to prod the

female s tail base may be' the female's

. .
o
‘a ,

Being hardy, tame and eaky to éc@uife, the .

stickleback is an ideal subject for -

LN

. "

The stickleback is an espe01ally good suhgect for
the study of - behavior.

[ , ’ 8 a [ ’ o




13)

14)

15)

'A change of color 51gg;f1es that the stickleback

has flnlshed hlS

)2 .

-Since the stlckleback deperids -on its spines for

protectlon, one must be careful when handling it.

~ True False

Once the male has courted one female and fertlllzed
her eggs, his matlng impulse subsides.

True False

181 - .
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te CONCENTRATION TRAINING MATERIALS
, (FOR USE UNDER AUDIO DISTRACTION 'CONDITIONS)
e ] . :
Please insert blank pages at appropriate '
ra places prior to using this section
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\ : o Estimated Time for |
Included Material
; {s 55 Minutes
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Concentration Training Instructions

~

In the prexdous sessions, youfhave learned a connection
technique which will substaﬂtialiy help you:to understand and
remember what you have read. You may have noticed that when

. you are. uslng this technlque, you are better able to concen- .,
trate. Why is this? Well, concentratlon requ1res focus1ng
your attention on‘some pa;ticﬁlérJlthing while blockfng ogt
eVerything else.that is‘happeniné/:round you. This is exactIy;
what the connectlon technlque forces you to do. hy actively
applylng theutechnlque, you are forced to focus your attention
von what you, are readlng. The more actlvely involved you are in
apolying'the technique, the less you gttend‘to distractions.

Developingfthe.abilitk to tune out distractions is an'
léxtrenely important part of -improving the'efficiency end

( effectiveness of your studylng. To help you develop this
ab111ty even further, we are going to ask you .to read some
passages and do your connection technique while simultaneous1y~
hearing some distracting‘tapes.

The first tape is a recording of a lecture, the second
is a recordlnowof a play, and the third is a recording of a ,
_somewhat bizarre play conta1n1ng some’rather wierd sounds.

¥ Lo
The volume of each of these three recordings Wll{/be increaged

as we go‘along. . ’ . 3
Now, while hearing each of these distfacting tapes ~

you will be reading a passage simi;ar to, those you have . just

183 o L | -
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completed. Again, you are to make your understandlng ratlngs in
.the blanks provxded, 1f your rating i3z 6 or less you are. to
form an unusual “short hand" connection (You may write your

.connection in the marginé of the reading material). If in

-
- . - ’

. doubt, it is better to do more connections than you think are
. . necessary./.You will be given 12 minutes Qo read each of the
three passages. If fou finish early do not go on to the next
passage. However, you may go back and review if you like.
One good way of rev1ew1ng is to go over each of the connec-
tlons you have formed. After we have completed all three
passages you will be_tested overithe material.

Any Questions? ! .
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In its frantic attempts to provide itself food, shelter,

and other comforts, the human species is ravaging the earth's
thin skin of life. Lumbering has nearly shaved the continents ‘
of their forest mantles. North America, Russia, and a few small
nations still retain forest reserves, but demand for pulp,
building materials, and wood annually shrinks the planet's
remaining acreage of trees. Reforestation in the United States
is not keeping up with deforestation. If forests were only
vertical columns of wood, the problems would not be so great,
but they are much more. Forests harbor most of the planet's
species of animals and plants, they protect and produce top-
soil, and they conserve water by preventing rapid ‘runoff.
Man, in his.frenzy of breeding and feedingp is destroying his
life-support systems. Deforestation has lowered water tables
throughout the world and may be the reason for the drying out
of many parts of the tropics. #

‘Understanding

Rational land-use programs rarely are instigated. Instead, .
the best is made of a worsening situation. Industry has
exploitéed rapid runoff from deforested, eroding lands with
hydroelectric dams. Farmers have learned to exploit thé silt-
~ ladep flood waters ¢rom deforested lands hundreds and even
‘thousands of miles away. Often both groups vehemently resist
- reforestation because it would jeopardize their supply of
-runoff waters for turbines and irrigation. In the meantime,
topsoil is lost at alarming rates. Thousands of years may
be needed to accumulate an inch of topsoil. Due to poor
agricultural practices, the' loss in some places today can be .
measured in inches per year. About 1 percent per year disappears .
from best farmland.

Understanding & , -

Complex ecosystems such as forests and savannas are homeo-
static systems. A change in the numbers of a few species or a
gradual shift in climate can be compensated. These ecasystems
‘can survive for eons. Man destroys these ecosystems with their
shock-absorbing feedback properties. In their place he puts a.’
single-species ecosystem--a crop. The crop needs constant
protection and care. It has none of the homeostasis of a
natural ecosystem.. It can be devoured by an, invasion of a
single insect.species. Winds can knock down the feebly réoted,
quickly grown plants. Irrigation may be needed to supplement
. precipitation. Early rains may wash away the seedlings. Late
rains may cause the plants to rot. If the crop is successfully
- harvested and stored, up to .one-third or even one-half will be
consumed by ‘insects and rodents. And, finally, nutrients removed
from the soil by harvesting must be replenished. No wonder
an Iowa farmer expends more calories in petroleum fuel than he
produces in grain. Only a rich nation can afford a gasoline-
based- agriculture. ‘ |

185
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The farmer is never more than a stride ahead of calamity;
neither is the world. The loss of a single summer's crop in the
northern hemisphere would exhaust humanity's slim margin of
survival. Only North America.has enough food stored to with-
stand such a disaster. This possibility is not as remote as

it seunds. 1In 1815 the volcano Tombura on Sumbawa threw 150
chbic kilogmeters of ash into the atmosphere. There was no
summer in much of the northern hemisphere the following year.

Attempts to feed today's population and the 72 million
mouths added annually result in the addition of more tiers
to the shaky tower of. the Simplified ecosystem. Modern
agriculture now is totally dependent on artificial additives -
.pesticides and 1norgan1c fertilizers. 1Inh turn, these create
other stresses. . > :

Understandlng'

6, Pesticides are powerful agents of natural selection. When

. they are applied, the most susceptible insects die, leaving the
least susceptible to reproduce. Because selection promo
evolution of resistance in pesticide targets, it become
necessary to increase the dose and frequency of spraying

nv1ronmental contam /pétlon, Resistance to the three
groups of insecticidés (chlorinated hydrocarbons, orgapic
phosphates; and carbamates) now is sp widespread that krops of
many kinds are on the verge of collapse. /[AIn some areas, .
withdrawal of pesticides is the best solution. Natural pest
control- can reassert itself--as happened, |for example, in the
¢  cocoa crop in the #tate of Sabah, Malaysig (Conway, 1969).
Sprayings were not preventing the defoliation and death of
many trees. Because the worst insect outbreaks began after the
flntroductlon of a heavy spraylng program,,lt was decided to
stop appllcatlon of pest species.

Unfortunately, such experiments are uncommon, and farmers
everywhere are increasingly becoming slaves of pesticides. The
"evolution’ of resistance by pests necessitates heavier and
heavier sprayinags. Freguent substitutions of new, more deadly
. pesticides also are encouraged. It is a vicious cycle--a
cycle promoted by the ecologlcally disastrous recommendatlons

of the pest1c1de industry.

Understanding

<




But these are only the direct effects. The indirect

'effects of pesticides are more in the public consciousness.’

“One group of pesticides, the chlorinated hydrocarbons

(including DDT, DDD, dieldren, and lindane), is highly re51stant
to oxidation and enzymatic attack. This resistance, plus
relative insolubility in water, results in the accumulation of
r . these substdnces in the tissues of exposed organisms. With

some important exceptions, including insect strains with

evolved resistance, organisms cannot dispose of chlorinated
hydrocarbons as they do natural wastes and toxins. Predators

and filter feeders at the top of food chains naturally

accumulate the most. Many predatorv and oceanic bird
populations now are on the verge of extinction. It is still .
too early to predict what effects will result from the high
pesticide levels in whales, porpoises, sea birds, fishes,

crabs, shellfishes, and men. Further, no one knows what will
be the effect of eliminating top predators from, the ocean. '
In 1971 the United States government, despite lip service to
environmental quality and research, is planning to pump more

into research on diseases primarily affecting the aged

(cancer and heart disease), while insignificant funds are .
available to assess to ecological deterioration. 6.

Agricultural collapse and widespread famine immediately
would follow a sudden turmination of pesticide use. Insect-
borne disease also would increase significantly. According
to statistics of' the World Health Organization, about 10
million people have been saved from fatal effects of malaria
by the use of DDT in antimosquito compaigns. To escape from
‘the horns of this ecological dilemma will require time,
intelligence, and--above all--research. The latter requires
the support of an alert public. ’ -

e
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Gulls live in flocks. They forage together the year

?

"around and nest together in the breeding season. No ex-

ternal force or agency compels them to this behavior; «they
assemble and stay together in flocks because they respond

to one another. Their gregarious and. often co-operative

behavior is effected through communication. Each individual

.exhibits a considerable repertory of distinct calls, pos-

tures, movements and displays. of color that elicit appropri-
ate responses from other members of its species. Some gulls
have a special food call that attracts their”fellow gulls,
and most have an(;larm call that alerts the others. On the
breeding grounds the male gull scarés other males from its
territory by certain calls and postyres. Sex partners stimu-
late each other by a ritual of displays that leads to pre-
cisely timed and oriented co-operation in mating. Parent
gulls attract their.chicks by uttering the "mew call” or
"crooning call®,and lowering the beak. The chick pecks at
the tip of the beak, and this stimulates the parent to
regurgitate the food it has brought to the nest.
K .
Understandlng '

-

Even a nodding acqualntance with gulls suggests that

‘their slgnallng behavior is just as typical of the family

as their color1ng and other physical conformation. Under
the same circumstances the members of a- given species
invariably strike the same posture or act out the same
ritual. Such observations suggest that signaling’ behav1or
must be largely unlearned.. Investigators have found ’

‘fact,mpthat it is highly env1ronment—res1stant. When a
wyoung bird is raised away from its parents or with foster

parents, it does not develop a different pattern of 51gnal-
ing behavior but displays the repertory peculiar to its
species. Moreover, gulls "understand" the-meaning of vari-
ous signals, apparently without the necessity of learning.
The fact-that many s1gna11ng movements of animals are as
typical of the species as are anatomical structures and

,physlologlcal mechanisms has been repeatedly stressed by

Konrad Z. Lorenz.
!

<X When our group at the University gf Oxford began some

- years ago to study the signaling behavior of gqulls, we were

interested primarily in finding out how the system works.

We were concerned with such questions as: .What is the exact

function of each display? What makes a gull give a particu-
lax signal? But it was not long before another question
claimed our interest. The members of our group had been
worklng at many sites around the world and observing the
habits of 15 or ‘more species of gull. We h found that the
signaling systems of these species are very similar; this
strengthened. the concluslon, drawn from structural similarity,’

0 R 188 -
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that gulls must have evolved from a common ancestral species.
But we also found that the signaling repertories of the- ‘
various species differ from one another in significant ways.
Since the differences among these- closely related birds are

‘not induced by the environment, but are truly innate, it

was clear that the present differences among the species

must have,arisen*through”evolutionary divergence. We decided
that a comparative study of the signaling of the gulls might
yield fresh insight into the evolution of their behavior.

Understanding .

Much as the anatomist makes comparative studies of struc-.
tures in order to discover the origins and relationships of
species, we have been conducting a comparative study of the
signaling systems of gulls. These 'systems provide excellent
instances for the study of behavior; precisely because of T
the function they serve, the signals are distinct and plain
enough to be recognized even by an attentive humanvbging.

In our program the comparative method i's applied in combina-
tion with our earlier methods of study. We continue to inves-
tigate the form and motivation of the displays, and this work
has been facilitated by recent improvements in technique.

We continue also to be concerned with the function of the

" displays, for this bears upon. their survival value and so

allows us to ‘trace the,selection pressures which must have

been at work molding them. Thus the comparative study of the
differences among species and the comparison of the present
displays and their apparent origins make it possible to approach

.a description of the évolutionary changes that must have.

occurred as the ancestral gull family split up into the
present 337 or so species of different appearances, habits and *
distribution. :

Understanding

Since there is no fossil behavior to certify our cenclu-
sions, our méthod of study might better be compared to that
by which modern linguistics, through comparative study of
languages, has worked out the family tree of the Indo-European
languages, and has even reconstructed parts of ,the original
Indo-European language. The findings of such g study must
always be regarded as probabilistic. On the other hand, the
data of our investigation are sufficiently clear-cut. The '
postures and displays of each species are distinct and constant
enough to make them useful in distinguishing and identifying
the species.

AN
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. -Eight postures and movements occur in nearly all species
. of gull in more or less modified form. When they are employed
for taxonomic purposes, they greatly increase the number of
characteristics by which gulls may be classified. Thg simi-
larities and differences .among the displays of the major ’
sub-groups correspond roughly to-: the classifitations of the
taxonomist, although studies of some of the less well-known
species might force revision of their status. All of the
‘"large gulls," among which the most familiar is the herring
gull, have quite similar signaling systems. The "hooded gulls"”
are rather different from these, yet they are close in their
habits to one another. Species that have been placed in
separate genera, such as' the kittiwake.and the ivory gull,
have correspondingly distinct displays. )

Understanding ~

It seenis clear that the signaling movements originated
in more elementary behavior -patterns, such as attacking,
escaping, mating and nest-building. The postures.and the
actions. themselves suggest where they came from. "Ggass
pulling" is a good example. In contests’'over territorial !
boundaries herring gulls and other large gulls, often peck

. violently at the ground, uproot plants and toss them sideways
with.a flick of the head. The pecks are indistinguishable®
from those aimed at rivals in actual .attacks, and the pulling

» movements are identical with those seen when a gull seizes an

A, bpponent's wing, bill or tail. But the strange thing is that

this dctivity.is directed at the ground, not at the intruder
for whose benefit the signal is displayed. The technical
sterm for this is "redirected attack," and it may be compared
to the human tendency to bang a table with the fist or kick
a chair when angered. More puzzling is the sideways flick -
of the head that terminates this action. It is familiar to .
anyone who has observed gulls through more complete cycles of
behavior; all gulls (and other -birds as well) perform this
.movement when they build material into the nest. Apparently .
the sideways flick is stimulated by the "nest material® that
the bird finds in its hill fdllowing its attack on -the ground.:
* Grass pulling may therefore be described as a redirected
attack followed by a displaced nest-building movement..

Understanding 5,
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Men have ¢ccupied the Great %1&ins of the West for a
good ten thousand years or more. They came in, apparently,
when the last ice sheet was in its northward retreat; and
their ar@haeblogical culture seems to have been fairly stable

- over long periods of time, But the hérse-riding, buffalo-
Qunt#ng, tipi-dwelling culture of the eighteenth-century
Plains, K Indian was something quite new in *its development.
Before the coming of Columbus the Indians of the Plains
were largely riverbound and not overly inclined to venture
#afar into the vast, poorly watered stretches of open grass-
wrlanﬁs} They had to go afoot.
“y .
. " .The coming of the European altered the situation with
- dpastic effect. The Spaniard to the south introduced the
~hérse and thereby provided the means for extensiveapenetna—'i‘
tion of the Plains by native populations, for which.the thick
~herds of buffalo and fYeet antelope were an enticing lure.
On the eastern frontier the French and .British were working
to cause a far-reaching displacement of the Woodland tribes.
White settlements forced some tribes to move westward at an
early date. And out beyond the frontier, other displacements
were accelerated ahead of the lifie of settlement by the )
imperialistic rivalry of the fur trade. S .

g : Undefstanding

-

A
’ ’ - [

The fur trading tribes séught ever to énlarge their

trapping and hunting domains at the expense of some of thirF«

negghbors. The British companies encouraged their 'tribes
to drive off the French-allied tribes, and they gave them
. guns wherewith to do it. The French responded in kind, and
. the tribes of either party used their new weapons to drive
the unarmed tribes on the western frontier before them.
< Thus with pressure behind them and an attractive lure before
them, a number of the tribes of the Mississippi Valley. sought

sanctuary and prosperity in the relatively ungpPulated lands
ﬁl‘“s’h*’ .

of the West. The Cheyennes were among them.

Prior to 1600 the Cheyennes .weré a simple food-gathering
people who lived in the lake country near the hegdwaters of
‘the Mississippi. “Shortly after the opening of the century
‘they began moving westward until they came to the Missouri
River in the-Dakotas. Here they settled into earth-lodge
villages and took to tilling corn in the manner they learned
from the Arikara tribe. Toward the end of the e;ghteen%h
century they were moving on again, this time out into  the

Plains, to become a nomadic horse tribe. vt
.‘ “ : - v ’ v '/

-
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The Comanches, on the other hand, appear in the six-.

teenth_céhtury to have occupied’ the countxy that lay around

the headwaters of the Yellowstone and Missouri ‘Rivers. -~

- They were an eastern branch of the far-flung Shoshonean group _ .

6f tribes and at that time it is unlikely that they would . °

have been distinguishable from other eastern Shoshoneans.

But in the eighteenth century the Comanches moved@ down into .

the southern-Plains, whi'le the Shoshones were driven back
over the Rocky Mpuntains by invaders from. the east. The '
Comanches became a discrete entity and one of the first, if-
not the first, of the Plains tribes to acquire horses.

The Kiewas came into the Plains from the north at a fairly
late date. Thus each of the three tribes came originally from
( areas peripheral to'the Plains. Each carried a different
language and cultural tradition into the new homeland., Yet
the ferment of life on the Plains was such, and the interaction
of the tribes so great, that in the details of subsistence
and in the general features of clothing, housing, war, and
religion they, like all the nomadic Plains tribes, developed
- 0 broadly similar ways of life. :
.,» The .Comanche cultural background was the most meager - . |
* of the three. ~It was that of the so-called "Digger Indjans"”
of the Great Basin. In the tradition of these tribes there
. was no great social organization. - People moved and lived in
“small isolated family bands. Each was autonomous- and economi-
cally self=sufficient on a low subsistence levél. ' Religion
was. vaguely defiped and almost wholly devoid of .ceremonial
structure. Arts were thin, and life offeréd little of richer
satisfactions. War was a thing to be avoided, for the Basin
Shoshoneans had no military organizatioh and werée wholly
lacking in fighting prowess. ' . ! )

\' -

Understanding ' (

\x . ‘In the Plains the Cdmanches never wholly shed this

heritage, but in the new setting they wrought some mighty

changes in their way of life. With adequate food resources

and the horse they were able to prosper in numbers and so d
to enlarge the size of their bands. Yet they never ‘forsook °~ ’
band autonomy for tribagl government. Religion remained to:

the very end almost wholly an individual enterprise with few |
group rituals and,no tribal cergmonials; T |

J




It was‘ln warring and raiding that the great transfor-
mation took place. Out of apparent weakness emerged the
wildest marauding  brigandage. The ‘Comdnches whipped and - «
drove the Apdches from the southern Plains. They stalemated
the .Spanish. They decimated the pueblo of Pecos. They ranged
far below the Rio Gfande on slave- and booty-taklng raids
into 0l1d Mexico. They blocked the westward expansion of '
the Texas frontier for several decades. They became "The ?
Spartans of the Prairies." They were rough, (tough, aggres-
sive and militant individualists. They gave trouble to all
thedr enemies and to themselves. And in their way, out of
the nothingness of Shoshone legal backgrounds they shaped °
a crude but effective system of law to cope with the clashes
of individual with individual within their ranks.

Understanding

The Cheyennes were also militaristic. They, too, fought
for booty and pleasure; the war cult was wholly theirs. They
also acqulred the horse and prospered on the buffalo. But
somewhere in their backgréund, deep in their Algonklan heri-
tage, was a tradition that gaye them a sense of form, a feel
for structured order, a maturlty of emotion and action. They

. lived without the Comanche's frenetic stridency and assert1ve-
ness. .

‘'The Cheyennes possessed a ritualized tribal government.
They had a well-developed system of military societies. 1In
the Sun Dance, Animal Dance, and Sacred Arrow Renewal cere-
monies they possessed tribal rjtuals that served to express
their consciousness of being d4s one people. 1In the. performance
of these great ceremonies they also enjoyed @ common emotional .
experience that built a bond of common: tribal loyalty. “The
Cheyennes were' socialized in a way that the Comanches never -
approached. The Cheyenne law system was sedate and effective,
calm and mature, when measured agalnst the adolescence of
Comanche behavior. r’Above all, in legal' action the Cheyennes

revealed a feeling for the eoc1a% purpdses of law.

-

Understandlng \i
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. , ‘ Concentration Test Instructions
: | L !

You now have IS.minutes to answer the three sets

of '15 questions ¢ontained on the next few pages. When

“

you finish with one set of queetions} immediately go on

to the next. Remember, use the Retrieval Treining,TechniQues'

. . . \ R .
on questions that you can't answer immediately. That is,

use the ineidental,gnd dkganiiatioeal cues produced Ey

‘the connections you have formed to dredge up the‘answers.
Remember, 1t is often better to come back to difficult 'A L
questions because Pew and useful connectlons may be dis-

covered whlle ansWerlng other questlkns. o v

. &
)
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Forests not only prov1de wood but als° serve other
valuable functions. List two. .
1) :

2)

3) The homeostasis of -a crop offers compensation for tHe
depletion of such natural ecosystems as ‘forests and
savannas. % ‘ C _

. : . True False *

4) Modern agriculture is totally dependent on artificiai

'S 4 :
5). The building of hydroelectrlc dams seems to be a
rational course of actlon to deal with deforestation.

True False

+ '

.. 6)- Two-groups wqich have resisted reforestatlon are
and e

— . . : »

.

7) ' Thousands of years ‘may be needed to accumulate an

1nch of topsoil. ,
True_ False '

' 8) Topsoil disappears at a rate of . percent per
B year from the best farmland. ‘
- . .
| - v .
9) Compared to forests, crops are extremely fraglle.
: . . : True v False o

L4

. N .
.16} Pesticides must be used since natural pest control
‘can no langer assert itself.
True False

k]
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14)

15§

, becomes necessary to- lncrease the dose and
frequency of.pest1CLde spraying because the

X . ' 1nsects survxve . '
.earller sp;aylng. : '
Currently, many people are concerned about the f\
high levels of : ‘ accumulating. ih ¢ 3

whales, birds and&men.'n ~ _ 42\,

' The only .solution to the probiems asscociated w:th ,
pest1c1de use is the 1mmed1ate and ‘total cessatlon .
of all pesticdide use.

 True’ Felse' .,

In 1971, the U.S. .spent huge amounts of funds' to
assess 'ecological deterioration. :
. S - True . False

N .
Lumbering may have caused the d:ylng out qf many
parts of the tropics. . .

. ¥ . ¢ 7 True False




ool ’ .
. 1) Even a nodding acquainfance w1th gulls siggests that

their behavior 'is just a pical of

-the famlly as their coloring.

" The author suggests there are four classes of 51gnals used
~.-by.-gulls. One of these conslsts of “calls." Name two’ others.
- T(2) : : . ‘
(3) c }
4) A young gull raised by parents from a different species
. will make signals that are identjcal 'to those of. hls

. foster parents. . ‘
- _ -True _ False

5) The gull learns to understand ‘the signals of the other
members of his flock. P
. True False
6) Differences in s1gna11ng behav1or between spec1es of gulls
must have been caused: by ' . .

7) The 1nvest1gators were not only interested in the
,gslmllarltles and differences of the signal .systems of
the 35 species of gulls,;but also in the evolutlonary
history. Thus, the ~ - method is belng
used in these studies. A _

T

8) For a human, the signals of the gulls are extremely
difficult to identify.
True '~ - False ~\

9) ”Large gulls” and "herrirng gulls have quite different
signal systems. .

t . < . True- T False

4

le) aGrass pulllng has been labeled as a " _ . A m ‘é)'

attack. _ 5//
11) The author described several signals displayed by gulls.
How does a chick signal»that he is hungry?.

‘12). lhe parent gull has already brought food to the nest by
“he time the chlck sighals that he is hungry.

3

& , : True False
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13)

- 14)

15)

g :
The investigators fou;§§1?°éifficult t6 distinguish \
the kittiwake and thB "hooded gulls" on the basis of
signal display. | - - '

True False .

/

The behavior of gulls is characterized by cooperation.
List one activity in which gulls cooperate. . S

B * - v 3 ( ] N . .
Signaling movements seem to have origihated in more
' , ~__behavior patterns such as attacking,
2scaping, mating and nest building. - -

R ¢

~

¢ \ /
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1)

5y

7)

.8)

Plains moge e

Plains Indians havé always been dependent upon the
hunting of buffalo for survival.

.True False

-
The introduction of the by the
Spaniarﬁs'enagied the natlves to pen@trate the
enslvely. .

°

The ‘ - was one of the first trlbes of
the PIlains to acqulre horses.

- “
A nu ‘o . . B

Due to initial language and cultural dlfferences, the
tribes which made up the nomadic Plains tribes. .
developed styles of lives greatly d1ffe§ent from one
another.. .

True False

The trlbe was characterlzed by a lack

of 50c1a1 organization.

In contrast, .the formed a ritualized

tribal government. - : ) Y

\,
[
-

‘Once in the Plains, the Comanches increased the tribél.

organlzatlons and ceremonies. . )
-~ . True False

Displacéments of tribes occﬁrred due to white settle-
ments and the imperialistic rivalry of the

- . v ) H . -

@
>

. N - , . ' \
The of the Cheyennes helped unify the
people of the tribe. . N

.
0
T

The Comanches developed a crude -system of’

- after the tfansformationtfrom av01d1ng war to becoming

9

effectlve warriors.

RN




11)
12)

13)

. of the Coman

\ . ‘ ) . “. ’ .,
The immature and seemingiy irrational legal system
_ hes contrasted with the calm and mature
system of the ; . S :

Even before the arrival of -Columbus, the Plains

‘Indians explored vast stretches of grass lands, afoot.

14}

. 15)

‘Aftexr the -coming of the
‘the Mississippi Valley sought sanctuary and wealth
in the western, territories. - 6 - .

s

. True False » .

. .
Both the British and the French encouraged cooperation
among the tribes so as to ensure peace and increased
fur trade. ’ ~ :
- ' - False
\ “ N = : !

True

The Cheyennes prior to 1600 were foodvga%hering

people.. They later began to till corn; toward the

end of the 18th century, they became a
' , .. tribe. :

', the tribes of ..

)

~
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