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In 1658 the first ilustrated text printed with aovable type,

Orbis Pictus. was published by Comenius. The 150 woodoubts  he

incorporated in the book helpaed assure ibs suc

and  daportance

in  the sducational world for nearle 100 veras. In spite of this

L Plustrations were rarely used in other until  the

18305, Even  then, nearly two centuries laber, only  elementary

text books were comsonly  ilustrated CJobmson, 19883,

Todav, dncorporating pictures  in

praetii o fim Travers and Alvarade (18700 wecl, we  developed

the  technology for reproducing picburey Tong  before we

began Lo analyze their role in bthe inffﬂ ional process. There is
no fack of research data dealing i i ustrations in bexbts,  but,

By indicatdsy

o

the results are not alwaus

He  found  that 1 some cases  dlustrabtions  aided

retention while in othe % esultaed in Tess inforsation  being
retained. His contradd results, nob substantially  di Fferent

from msany of the g z@ s

wmned below, are not  suwrprising

constdaring bhe y of wvariables incorporated in these  shucies

and the variety\i%
0~\~

ngd Discussion of UVariable

‘oles asoribed to ilustrations.

o

Dwyer (19723 oited a nuaeber of reasons  for using visual
mabtarial, including clarifying inforsation, and highlighting ke
: : FA0g : g : i :

savaral other  functions

parts of a prezentation. He also asorik
Bo o cdhustrations, nobing bhat visualization of content saberial
CET

of  the

1o Facilitate the acowracy and sbandariz

"
¥

beiveg comsundcatb

Ao Brring  dinte  the classvoom  inac

mible  processes,  evenbs,

situations, msabterials, and phase changes in @ither space o
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Limay
3. Itlustrate,

commund cabion,

4. Provide concrebens
situationy

shudent dnberash,

R

fra Proas

process, oF situabtion froa

The most comaon variables

were  bthe aix of verbal and visual inforsation,

pictorial  forsats ram

photographs, oolor  or  the

Pllustrations,

absence of
the  pictuwres, the asount of tise a110<22i' oo paand bhe bext avcl

miaying

wiew Lhe

acconpanying bthe bext.

Lhe i

In one of

Clazan. found  that

informabion. Thig \@ghition
g e 115 4
Halbert 1944 r\ socukoonts

addhibion o&QNLE

atd comgrelension.  Haclean

defining  contrasts  bubt  also

Timited value.
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clarify, Al

guantitative relationshi pa, specific  de

{realistic

ent to bthe Tearner the opportuniby bo perceive an

a wariaby of wvant

igentd fied in the studies

ging fros siaple Tine d
Tack of  aolop

Bl prasencs or

pictures,

a»’§\3!>
shudias  of
can P ped

was supporbed by
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rainforoe  oral and  printed

1 15,

shrach concepts, and spatial eralationships)

detaill din bthe  Tearning.

curiost by, and concentrabiong

olnject,

e pointsg

3

Py

Fo Provide daportant insbructional feedback. (Dwyer, 1972, pail.

wxanined

variaety  of

pealistic

i
placesant  of

tructions to shucly

number of i e

.

(1] -

Plusbrations,  Lewerenz

Tearners understand  verbal

Srang 15341 and

found that the

Clasey,  howaver,

ires bo printed saterials did Tidtle or nothing to

CTa80%  found  picbur a ol i1

inelicated  bhat  picbtures  were  of
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CTIUENESS OF TLLUSTRATIONS

EEF

The Following section will exanine the function of pictures in
mobivating producers  and  users of bexbs  and  the effectis of
Plustrations on the Tearning procass.

A. Illustrations and Mobtivabion

THiustrations A1 often  included  fo sake ook i Rehats
abbrachive and increass sales. Legenza and Enafle (1878, p. 1700
shabte  that, "It even sesss as bhough publishers uze picbures  in

pal e

MR

ders s & prieary vebicle with which o coapate with each
obher for sales.” Dweer (19723 also discusses the use of  pichbures
as  decorations. He cong udes bthat "bhe basic probles relabtive to

the use of visuals s that visual illusbration a®g o produoed

prisarily for their instructional value. Usual production of

visual dlMlustrations is bhased on bhe subdegy Fealings  of  bhe

ST Iall '-‘;hﬁ.

the designer  aboub what s best, atbractivenass  of  the

grigr aboub what s bes wotive  Fealings  of

Finighed product, and the availabrThiwg of a ready sarkeb" (pudl.

Even when picbures  are itéafdﬁd only to make a book aore

abbractive, bhey  aay fail o cue bhedr inbended  purposse

they do nob appeal bo ﬁh?&g;
4 | %i‘

Working with both voung  ohildren

Cfron  kindsrgarten © v bhe sixbth gracded  and o with  adults,
bhat the children's  preferences  variad

Rucisill 18823 f @
widaly froa &h W he adults. The adolbs were  instructed  to

)

gselect  the

~ahdon that they  Ffelt  ohildeen  sould most

shiouah her adult population was not  reprezenbative

of tho produce or evaluate children's books, her resulis  do
indicate  that illustration used solely as  decoration say  be

counber-productive  iF  they are nobt  carefully selected wi bl

in @ind.

eraEnd

childiran's pre

fcdults may alsoe interpret pictwres o Trerently than  children.

Higging (18807 indicabes a potentially serious problem that young
children  ages  three to seven encounber when attespting to  use
pictures  for interpretation. Children in this age range appear

unable to  envision any  elesent of a picbwe that i not
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conpletely  vizsible. a btruncated dogy, for exasple, with iz hind
quarters oub  of the picture or obscured by another dog in  the
foreground, appears to be half a dog bo a young child. Similarly,
a pickure of a boy seated in front of a girl standing behind his
chatr elicits  Titeral responses aboub the girl's inability  to ‘

fue information that

wall. Tt appears that sany voung learnes i
artists or phobtographers never aeant bo convey and in  doing =0

inforaabion fhat would  hinder Pt interprataliion

Funchiomms.

fyatt and Carter (1979 examined student picture preference in

a wide range of grades (K, 1, 2, 8, 5, 9, and 11). Thye found

color  phobographs werse bthe overvhaelaing first  prg Bricez., Pl

Ting drawings in which foras and conbtour were ex9 ad by oolor

gere bhe  second choice. Cartoons were Tikedadt by all  grade

Tevels. fnobher indication of choldern's pranoes may be  bhe

degree  to which they can articulate t;l@ yeelings.  Laegenza  and
Enafle (19783 found that undergrs towflTege  sbudents  enjoyad

text alone or  audiovisual

cartoon embellished baxt ag  op l“

presentations,  but  there 0 significant i fferences  in
Tearning bebween the for «w.\

sotovation for purchase or  selechion

tenearch  result & (1 wrchase o
appaar inc "”“"* @ valug of illustration as sobivation for

i i \'!
Tearning 18 \ unclear. Comsenbing on tha  ability af

0% potivate Tearners, Levin (1975 savs  that, in

ilTtustrati

general , g  have Tittle effect. Both Sasuels (18703 and
uchastel  CT8800 note a tobtal abzence of studies discussing the
motivational walue of illustration. Levin (1579 concludes that
Uehere exist no convinoing data to eslate inoreased sobtivation par
se bo increased prose recall" (paiiid.

B. Illustrations and |

1o General Background
Current evidence does nobt support the proposition that visual

rFepebition  of  textual inforsabion (reiteration) conbributes to

Koleksi Perpustakaan Universitas Terbuka
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improved prose  Tearning. One possible reason for this say  have
been  identified by Deeer CT971a) in a desceipbion of color as  an
instructional wvariable. He notes bthat debtailed illustration aay

distract  from essenbial Tearning cues and msay alse require aore

time  for sbudy. Giting Travers (19642, Broadbent 013653, and
obhers, Dwyer cautions bthabl
The effectiveness of discrisination Tearning prosobed by bhe
atdlition of relevant stisuld may be Tiedited by the inTorsation
processing capacity of the organise ... The failure of the

gore realistic illustration to facilitate achievesent aay b

il bhey conbadned

attribubed to the asount of realistic de

which may  had the net effect of distracting students froas

@n ng  ACross

s oof color and

gsenbial Tearning cues. (p. 4183,

In a of stuchies with college age subjechs

igy tonr (1) draw a
g U230 cddentify the

a  hmart nuabered on oa cirawing, (3} define

rainitigy, (43 desonstr comprehension, and )

desonstrate  bobal undﬁrﬁtanditz:gy conpleting &  Final  F8-ilens

criterial  test. Dwyper (1 ?}.lr:'i"‘& f1b, 1971c, 1971d 19723 found
3 - o s 5 * o 2 . v A
siaple  Tine drawings a zs\'mTTﬁﬁtwum for ciaproving student’'s

abiliby  to  draw and g W “parts of the hesct. Detailed shaded

drawings in color w ound aost effective for the identification
R £

without illustration proved to be as

k. Print gakeX

affective  ag ’\@n; aataerials incorporating 1l1lustration on  the
terainologu\NEprehension, and btotal oriteria tests. He exasined

pre-  and  post-organizers  and  Tound  that this

guestions
instructional aohndoue UE ineffective when used  with

aloing  more  debailed dinforsation  than

ilTlTustration., Reade
Duyer's synopsis  (1972)  provides will find citations to his

garlier publications in the bibliography at the end of this work.

Peberson  C1876) concludes from her review  of the Titerature

anc white versus color iTTustration that color i aore

on  bila

effective when younger children Cages two bto fivedy, or illiterabte,

Koleksi Perpustakaan Universitas Terbuka
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nied. Dolor was most shive

deat, o issature adulbs are cond

when  used to esphasixe differences, aid in the reention of non-

. abbention to the "infTorsation areas”

verbal mabterials, and dive
of the bexb.
Lewin (1979  dindicates that pictwres  assist  Tearmers o

snbed by a cosbrination of  bext  and

organizing inforsabtion pre
pickuwres. He also alludes bto the power of illustration te clarify
conplex concepts. He concludes that pictures contribube a asoderate

to substantial asount Ho daproved Tearning of prose saterials. Few

abher than Levin's wers found to support the conctusions,

although Weisberg (19700 reported that visualization in the fora

of a map and a graph proved to be significantly sore eff

advance organizer than did a verbal expository tl-“@.&%‘t o

2. Presence or Absence of Illusbrations 0
provide a second sodali ‘?:;le'&:tn rial as opposed to

angd thereby  salking  the

P chur

verball  for  branzaibbing  inforgfRoen

inforamation learners receive sore concrebe. Levin feels that this

et spheres acquire  inforsation

dual dnpub can help both carell

JF din deproved ¢S earning. Saith (18713 and Donald

and ¥

Ciazs) agrae  that P 25 can  provide useful conbaxbual

inforsation. Samith a9t that thiz is an efficient process

e

*

s only thﬁlﬁ (3 cues bhat are needed to reduce uncertainty
ﬁg; the redundant inforsation provided. Mot all

ogfes with these conclusions. Broadbent (1858, 1965)

Claa?y both warn of the possibiliby of exceading a

aril
Tearner's capacity  for using information. Sasuels (19700 oites
aumerous  sbudies dncicating no significant difference or  even

tive effects when pictures are used with print saterials.

>

Among these works are those of Braun (1968 and Baker and Madell
(19657, Braun's study dealt with young children while Baker and
Madell worked with college students. In spite of the age

il

gpancy, their results vere sisilar  and dindicated that

a Mability to Tearning.

pri b

Koleksi Perpustakaan Universitas Terbuka
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Thomas CT978% examined elessnbary soiencs bextbooks and  Found
that  dincluding  or  excluding  pictures had ne o bearing  on the
coaprehension  of  the saberial. He concluded that the ozt of

i

Ehooks  could be greatly reduced iF d1Tusbration, particulariy

color  photographs, were omitbted. Yorking with a popilation of
first grade  students Tearning to ready,  Sasuels  found  "no

i Flarenog in  Tearning  bebwesn  the picture and  no-picture

condition  for betben readers. feong the poorer readers, bthosse  in
he  no-picbwre condition Tearnaed  signdficantly  sore worods'
CAE70 p. 380y

His results were siailar to those of an earlier study by Braun

classy, who found kindergarten students Tearned to read words

iy fs

o &

ser wi bhout pictures. Donald 1?8 dnchcates

st Tic
that Sasusls’ work say be flased, since he used isolated words not

in continuous cont ' b Lhers {5 a

positive effect when "relevant illusbration, ' e raefars bo
thean, are incorporated with print saterial 0’ 5 concludes that

e bulk of the research Findings on bk

Lo Donald's research sugoggesty

acoquisiton of a sighb-vos

Tearning to read" (1979, p.d0i).

f Illustrations o 9

L J

ficcording to Lewin @\ o TTlustrabion can s5&rve as  anenonic

3. Effect

proaphs., He oa r"s'Ju% wah bthis  "bransforsation  function” i
nacessary  Torg Le\tM conponents  that are not difficult  te

\l"‘ﬁ difricult o remesber. He concludes that

il bo story-relevant pictures msay be expected to

undershand b

o ol en
racall Fast 40 percent amore of the inforsation in  Comparison
to  no-pictuwre controls. This would be a useful process for nases

and dates, and in historical text that aust be sesorized.

Haring  and Fry (1979, working with fourth and sixth grade

students, - found that when pictures were redundant with the text,

fhe subdecks were able bo recalla the sain elesents of the story

mbial elemsnts. Koenke and Otto 19683 found

but not  Tess as

that  sixbh graders using passages with picbures representing  the

Koleksi Perpustakaan Universitas Terbuka
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gain ddeas of the passages scored bighsr than did subjects who did
not ses the pictures. Thelr sieilar sxparisent with thivd  graders

ghid not wietd sieilar resulis, howsver. Pobures

appearad to e of

ng o walus  btoe  this  population. Hoenke 195 found  that  when

shions Lo owiaw  pdobur W o van, anplasizad, i

ook Fferenoes ooourred babwean siailar Stest groups.

Yarnon's  CT853, 18843 stud showsd that  picbures probably

faproved  the recall of facts bub served to rebard the abilibty  of

b bhe overall purpose of the text. It say  be

Shat  bhe lTocation of pictures has soss effect on different  bLypes

of  1earner

that placing

pri ot incidental

inforaation. %

Koleksi Perpustakaan Universitas Terbuka
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TYPOGRAPHY -~Al DUERUTEY

fi. Inbroduction

Hhile e

sarch on bypography has been conducted for over 150
years, the advent of printing precedes even the earliest research

for

geveral  cenburles. Bhereas a rational case can  be  aade

bay
adding  or  omibting IMlustrabtion fros an instructional texbt, no
printed  btext can exist in the absence of btypography. A1 of  the
nature of the type itself, its zize and spacing, the format and
layout of the page, the width of the typeset line--all participate
in  the final product, regardless of whether the type is  sebt by
hand  or  generated  from  cospubter seasory. Furtheraore, Lhege

interact with one anobher dn  subtl @muzt ofhen

hle ways.

el eme

unprac ¢

Baefore sircch into bypography began, RQeWHasic 51 0NE

involved in  the cosposition of a pring o wers aade by

tradesaen, artists  and orafbsmen. f@ of  their bools are
undeniably atbractive and legible/Nenwasterful, bub they worked

in the absence of any scientific dmowl@dge about the psychological

effects of what they were dgQM)Their artistic instincts were
Sheir sole guide. .

uﬁﬁﬁ1t of hundreds of studies  concerning

Today, wa have the

tupographical  varlal 1&
that result in p '@d paterials. Bubt, as Hacdonald-Ross (1877)
*

N

T bexbs are extremely complex bypographicallyl  they

o help us aake thae necessary  dedisions

points oubl

e lossary,

contain  title, contents, section numbering syst
inclexy, running  heads,  section headings,  page  nuabers,
footnobas, TR RS tablen, phobographs, diaograns,
capbions, questions and answers, instructions, ma thena it cal

al notation, typeface, btype size. Also

foraulas or other sped
Bl designer  aust  consider  the production  systen, LART:

|

conditions of usage and the needs of sarketing. Over thirty
isuues  aush be resolved by the typographer or book  designer.

(pradlya

Koleksi Perpustakaan Universitas Terbuka
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Mo one can possibly reach a perfect cosprosise bebwsen the ¢

of all these variables, and no researcher has  successTully

predi cbed  their dinteraction. Concessions aust therefore be sade.

The  end raesulb, &z with

for text production to take pla

Siwions

PlTustration, is often aerely decorabive, and the final d

a-ch than on practical financial

ed Tess on sound res

ara ofben ba

and markebing considerations.

g Definition of Variablss

el on all the

A coaplete breateent of bthe extensive re
yariables Tisted above by Macdonald-Ross is well bevond the scope

of this paper. The followong review will highlight siomd Ficant

ressarch in the areas of bepes Mg and Tine

i iﬁi-l"lﬂ ink and paper color, and ae = W 1T alse  examine

saveral shandard typngraphita1 conventiong st Fioation,  owing,
q‘\m

and paragraphs and coluen forsat. Fipa g will consider Foraat
and Tayout and a non-standard sty N Trography called vertical

typography.

For  extensive  bibliogiragy

ler  is

pedl in bthis review, the @

variables and obthers »nu

referred to Tinker r;ﬁf!E:, acdonald-Ross and Swith C19%42,  158¥%)
Hartlay, Fraser, 4" nhi Tt (19740, and  Spencer's - exae]lent

baxt, The Ui

1as9)., For discussions of the sechanics  of

ook desiogn an lern pracbices dn bypography, i
%, Rene (19743, Hartley and Burnbill C1977a),  and

Hatts angd Wishett (1924)

Billianson
Hartle

provide a review of legibility din children's  books  with

ful sources

are alti us

reconnendations for standards of Tegibility.

earch shudies

To bebber understand and cospare the various re

smary bo o define oerbain ey

imine, it is First nae

we will

teras, and explain how they will be used in this review.

fx Foster (19859 notes, @ good deal of confusion surrounds the

curent berainology used in bypographical researchi

10
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Thers  teras have current usage asong research workers, these
being Tegibility, visibility, and readability. A1l are used to
signify certain qualities of printed satbter, bul are used with
di Fferent  meanings in different contexts, sose btises by the

somne aubhor. (p.2793.

Foster distinguisher between visibility and legibility, claising

that wisibility is the "identifiability of a printed character or

form, " such as the grestest distance ab which a given bype AT

he 4 denti fied.

Legibility, on the other hand, is reserved for the “influence of

¢ on bhe ability of tha reader bo

the total format of a printed ps

4

. B i 1

understand the text," or the "es with which runming bext  sabtber

can be understood under noreal reading conditions.” Readability s

2 and sentence sbrucbwre, on "coaprehensi h'@“ CPaaTYyy

158 also refers to the GO bebwesn

EReA (R T

Tinl

raadabi ity and Tegibility, adding that pd i Taapibi ity

was used bo express "factors affecting eq@eNgd#d speed of  reading”

R T

Bagun bo @ us

Ul

e 8

the sase purposa. He conbingest

%ﬁl beoader bera and perhaps  aore
& the adevent of the

al difficulty of

For a bisg,

abvi i by

by

meaningful .

Foraulas devised b %t wre the Tevel of men
2 Kﬁ.’. have had the same  btersinology  eaployed

chiveey  ma b Q
with enbifely\d Ferent aeanings. Obviously, this has led to

41

i (1965 concurs, and defines legibiltity as the speed
and  accuracy of visually receiving and  cosprehending  sean ingtul
running  bext, while in general language, Teqibility rafars bo

contents and s then called readability.

This paper will be concerned prisarily with variablas

affecting legibility, authough readability will also b o soussad,

The veras will be used in the sanner descoribed above.

e

Koleksi Perpustakaan Universitas Terbuka



—

—

(

80432.pdf

Ge EBarly Research

The Ffirst bypographical research pacord was conducbed  din

1970 by fnisson  in Paris. He experisenbed with the relabtive

pigibility, ab increasing distances, of btwo conteaporary typefaces

5

CWigging, 19673, His work, as well as that of Hansard in 1825  and
Babbags

1926y,

is sumsarized in the olassic review by Pele

In addition to

reviewing  the arch, Pyke also reports on his  own
perinents, which involved eight different typefaces. He aeasured

ilitity din berss of eeacding speed,  and Found

their relative  1s

Lhat there  wera 51

givi Ficant o Flerences bartesen  bthes. Hu

concluded, however typefaces would have bo be radical in order to

atfect ot beria of

sepibyiliby. His discussion of the specif
TegibiTity is note wworthy for atteapting to o s elusive
term. He defined legibility wity spacifik refereia to  asaswrable
gquanbibias, el anod aoouracy, xvd Lhat few of  the
garly invesbigators had sade any nttxm‘E:> dafine Tegibility.

antioipated the work of

ding

i s

sion and obher early rass
Ewile Javal, the Tiest to  parforea scientificaliy
controlTed expariaents in vo Horking abt the university of

L4

Paris  in 1878, Javal e aye sovessnbs,  bhe ralabive

Higthitiog B TR % 1 the affects of variables such as
Tighting and paoer g i bhe eves of bhe reader (18863,

One mab lmvl@ wal ocriticise  that  Spencer (19

Ty researcher is that thee utilized the distance

@49 Tevels

againat LR

mahhod, the visibility of printed charascters at

increasing  distances. He claiss that the results of such studies
can  be aisleading when applied to norsal reading conditions, and
are wmore appropriate for road signs, sbreet lTebtering, and car
nunbar platas.

raview of bthe history of btypographical research  is

roconnendad  for  bthe reader wishing a sore debailed historical

and Zachrisson (16

survey, as are Pele (15

Koleksi Perpustakaan Universitas Terbuka
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EFFECTS OF TYPOGRAPHICAL UARIABLES

to bthe content and grammatical style of a
rexd rather than to ibs formab or legibility. For a general review
of experisental studies, the reader sould consult Coleman C1968).

inotucdes

Some  of the "shtisulus dissnsions” Coleman discu

el Tangbhy, word fregquency, phonios ragilari by, phonana

selection, phonics blending, content words, clause sbructure, and

graannabical transforaations.

"Readability  foraulas,” as developed by Flesch (19583, bave

Pying  these

:atly  influenced later work in this field. By

9
foraulas to text saterials, the readability of

adjE Jan

be asasured. Klare, Habry and Gustafson (1H05Q DReted the foraulas

of Flesch 19483 and Dale and Chall on 989 fir Force

brainees. They Tfound that  an  "eas @ style  of  writing”  din
technical saterial (as eeasured b sl oraulasd, Tad to higher

ratention, sore rapid reading, and adre "acceptable" preference

Judgesents by the subjects. KWk al. found a "high relationship

bertween  Judgesents of w&
Lo read! (p.2Bh). Q\\

bast  of 1:1ﬂ% by, howaver, aust seasure  conbent  as
wall as bthe n uml&q@ syl Tables and the aum-"s:i':;xat nusber  of  words

R g : ; b S
ance i r‘ Q0-word bext saaple (the BEfesch  Torsulal. One

0" Tesch's work can be found  in folaughtin's

(19743 .

zasier bo read and smore  paelasant

b |

Rothkopf (1972 concludes that " clear exparisental bests of

thae  hypothe that learning and reading ease are related are

1

fne  reazon  he gives for the inadequacy of fiany

AT

" have  conTouncled

readability  and learning studies is that they
suh jeoh i b difficul by 01 inforaation conbant with
readability™.  Pointing out that it is  extreaely difficult to
conbirol  verbal content in readability experisents, he adds that
wit ds  hard to find studies in which content is held constant
while readability, or the factors that determine it, are war "

GEanis
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Furthernore, bthe Tevel of integration we sost need study to
pake readability  research sore useful, is precisely the aost

smine., Colemnan (1258) points oub bthatl

difficult one to

seriaental nature Lo sava  here,

There 1ds nob auch of an ex i

Surely  most  of us believe that the sajor detersinebs of

bitihy for adults Tie at this Tlavel-lie in i

and paragraphz, in  btha  overall

sociabtions  bhebtwesn olaus

Lhs

organization - bub psychologists have not  yeb e

artmental to investigate this Tauval arl

Tinguists are not yeb able to describe i48." (pa177).

practice often followed in  experiseg hat cospared

typefaces andfor type sizes has been bo bysg wrisons on poind
size.  Soencer (1969) caubionad about a R‘i

Y’Zil.z.:‘l mp (19083, who drew

ial for error  with

e cibed Cobnm and

Ehis  practd

atbention to the isporbtance of ae ing bype in visual, not body,
size  in order to asake valid o %, sonk. The probles with using
point mize as a cosparati nm we is explained by Zachrisson
°

<2

; ive e

196638

This me st inforsation aboub the actual

i d9<2:;
haight or gidt the Tebbers. It is seraly a seasuwre of  the

Body  of E\&ypﬁﬂ not ibs cesi

the heiWoN of bype faces having the samse body, or point, size

gni. There are insbances  whare

uch as 25%. (p.42).

and their ef

woch oon bhe Tegibility  of

)

Typefacse i Flerend

gaterial  have been investigated by Paterson  and  Tinker

(19403, Burt, Cooper, and Hartin (19653, Tinker (19633, and

Saleoedo, Read, Evans and Kong (18723
Tl results  from  these and earlier stoadies were gl
i} o that

vgith  adult  readers enjowing norsal vision, wide variabtions in

simmart

by  Burt, Cooper, and Martin (19553, who stabe

14
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design  w.. seas peraissible withoub greatly affecting efficiency

of reading” (p. 453, Yorking with students in grades one and  four

in  Sweden, Zachrisson (1965 found that changing btypeface under

various condibions made no  significant difference in  either
y oo wigibility., His study therefore confires o

Tamopi ki T by

chiToren what Purt and obhers found for adults.

isbs, did olais that one

typeface (11 point Modern Extended No. 1) was superior to others

for the wmain body of a scientific paper. Poulton's foous  on

spacial  reader  groups  has been recossendad by Sale abt. al.
¢19727.  They conclude  that "the human variable in legibility

studies invites further inguiry ... and that "subject btype  aight

e manupulabed as part of the research design® Op.
i 2, i

1 earlier, when bypefaces are Coapar

not  necessarily  equate bo an equivalent acuafy size. This  has

been  baken into account by careful inves ors of "fdeal" tupe
cize.  Thus  Paterson  and Tinker (1240m:Nol Tinker (18633 have
defined the aost legible tupe 5129k gither -8y i thaer 12

snding on the typeface in gqlestion. Burt et al.  C1865)

point

reconnend  Ubyps hawing an X - of about L0680 tneh, 8.9., 18-

2

point Tiass New Roman or ¢l 3P t Inprint or Modern 7" (p.did.

Cfs summar zed cg;%ﬁ Cla74y,  the consensus  of  vesearch

findings i3 that ¢\ text satbter a type size of ¥, 10, 11 or 12
* 4.15
point  should INTWacted. For type faces of a seall x-haight, U

e

sMeoutod be used, while for type faces of a large x-

heht, 10 point size sight be most appropriate” (p.22).

| Line Widbh

chool  ohildren

Hartley, Burnhill, and Davis (19783 had grade

read Tour pad from MacLean's Masher of Norgana. The text was set

e a1

up as a single coluan about 7 1/2" wide or in double colusns, sach
about 2 3/8" wide, with variations in leading te indicate new

paragraphs. The asount read in ten sinubes was meazuraed,  bhen

ke to "scan” for anobher ten  sinubes.  Scanning

subechs  ware a

15
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taken Trom their

(Poulton, 1967) involwves giving subjects phras
reading, sach with a sissing word, and asking that they scan

gquichly, find, and write down as sany aiszing words as they can.

Nedther  Tine-width nor leadin variations < 1o Ficant

di Fferences in reading sp o Hartley eb al. point oub that since

Ehe sbudents did not experience great difficulty with the single-

to uze bhis exbress Tine-length

coluan Tayoub, "if

af the nabure of the bext) then this can be done  withoub

ing undue strain on the reader” (p.194).

search  on Tine lengbh (Burt, Cooper, and Hartin,

ER Lo
B

son  and  Tinker, 1240a, 1940b, 19423 Tinker  and
Paterson, 19493 confiras that a line Tength of # to 5 inches with
Thus  Tine

about #0 to 70 characters is optimal for type iz

widbhs  may vary considerably without creating 5. Paterson

and  Tinker C1940a, 194383 found, however, th Py short Tines

fixation pauses.

gslowad perception  and increased the nusl
Pary  long Tines greatly increased the @ s of  regressions and
caused inacouracy in locating the JgIinhg of sach new Tine.

inberlinear spacing, the

Tf type dis set solid, without

printed Tined will be too o ogathaer for effective reading

1 cinberfere with bthe ascenders in

-y

hecauss the descenders m.

the next line. Imulmq%\nm the Tines solves the probles. The
i

peasurg used T where 1772 of an dinch  dis  one  point
(Burtt, 1948, ;z,, ®

nls" began checking the effectt of leading on

the Dagibi t' type in the early 1930's. This task seesed to be

a ralabNg' siaple Job at first, but they found that "one
&Arxrlmnnt ted to another until 11 studies were complebed in ehich
pver 11,000 readers served as subjects" (Tinker, 1563, e | SRR 2
the commoner type sizes (9 to 12 pointd the aost effective  asount
of leading ranged from one to fouwr pintst, depending on bhe type
and Tine widbh (Tinker, 1963).

Puckiesh  and Moss (19387 found the optieum for 10 point  type
was o ponts of lTeading, bubt Burt et al. {1965, p.3h) reportad that
2 points of leading "approiably increased the ease of reading (8

%

and 9 point typed. ... bub Tittle seened bo be gained by 3 point

16
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bnkiar 1 reviews bthe work of earlier investigators who

comparaed  bthe legibility and readability of  conventional Dblack

print on a ehit background with tha sase test using white letbters
on a black background. Taylor (1934), Paterson and Tinker (15313,

all found that Dblack print on whibe paper was

anl
significantly sore readable then white print on black pabar. A
Fiview of experisents  conbrast between letber and background

appeared  to be one factor debteraining the perceptibility of  bhe

Cpa 1430

Prince  C1T857)  reinforces this obsarvation. ing bhat

et fiotanoy

maxiaun  paper  reflec ¢ prosobes  saxisus

Backhround

because 1t provides the the i toconte

and image. Comparative studies of black pg i papers of various

hoanc Hosg C1938) N hon and Burtt  C1S835)

tints by Luckiesc

showad no  significant i FfebrendRin 1 oof  reading dus o

papar bints.

The effect on reading 3 colorad print on colorad  paper

in various cosbinabion *%\ 50 been studied. Tinker and Paterson
C19313  used black 1&& whii e paper

readability of 10 §NCPaper combinations. Black on white was  aost
paacdabile, mnﬁrﬂﬁsgxﬁmmininq cosbinations in order of Jlegibility

(33 black on yallow,

as a nora and  besbed Lhe

ac oon o white, (6) green on red, (F)  orange

on black, (8) orangs on white, (%) red on green, and (103 black on
purple. Paterson  and Tinker conculde bthat coabinations 7 through
10 are very illegible and should not be uzed. Coabinations ¥ and

d owhere speed of reading is iaportant.

i oshould not be u

17
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Tink and Paberson 01242 carried out a conprehensive  shudy

of  warious  bypographical  arrangesenis.

of the "pleasingne

sing is  their tera for reader preference. s  they

are now in a posibion to debersine the axbent to which
Tegibility and judged pleasingness agree or digsagree with

one  anobther”  (puE%. They cospared ordinary printing with  bold

capu, styles of bypefaces, and nussrous

TE, L OWEF Cand

other  arrangesends. Their conclusions are quite defintel "In  all

Tegibility  and pleasingness  showed amarkabl e

agresaent. Ye are warranbed in concluding that judged Tegibility

Z" g gy of

<l

aphad as pleasingnes

may Do

Bty Coopar, and Martin  C1355)  condd
tupography which included aesthetic preferencqs.Whe part of their
shudy correlated Tegibility and reader prg s inosuoh bhe sans

ha donein @a falthough they draw are
1

o e obbained a parbtial

way ax Tinkar and Pe

renarkably  siailar. fAccording b

of reading and preferance asounting Lo

correlation  bebeeen

b basnted" Cpaddl.

ron € several eartier studies relatid to

asnbhetiom a5 & Fround  for bis X e aents 7 PR RT

"ponganiTiby" o @

o
A

and bypography. He ddentifies Ouvink (15938

i scientific work congeniality, Owink s

The

elicabed Judgments on  the appropriatensess of 20 book and

subjects and & ddeas. The

display  tupes for &

analysis  brought forward clusters of type faces wich ware

Judged  to  express the ateosphere within three categoriesi

ngth. (p.82).

Tuxurv-refinesent, sconoay-precigion. and

18
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Bith respect to his own experisent on congeniality, Zachrisson

Lhaith

the  perceptual  and

In  stuchies of

artistic ability of the subject should be of tinterest. We have

iled L T4

qar bBhis  inbto full  consideration in QL

congenialiby exparisents. Only by separating our subjects into
inberest groups have we bo some exbtent been able bo relate the

inciuvicdual to the task in a seaningful say. (pLBd).

It appears that smost of the research on aesthetics has  Deen

exploratory and inconclusive. The observations of Rehe (1874)

)

type face is in

SEER

dally geraanad

e

By and large research into the congenialigl

have  only  shown

2

an  initial st Rasulbs of dnvesbigg

the wvalue of cerbtain sethods of Q ciogabtion.  Buenbually,
P eniar, proesulbs from Cag ;r-’®1 wabigations inho (At

goons an faprbant debersinant

congeniality  of type face

in the selection of bype

chion, bthe unevennes is often elisinated by a process

tification. This prog involves changing the spacing

petwesn  lebbers or words so that every Tine s the sase  Tengthy

wikh a  winisus nusber of words being  hyphenated  dinto  syllable

sthebio

fragments. Justification as First used for purely

The technique is of more than theoretical interst. Justifying

L

Tines % a very expensive and bise consuming pro

L

3.

it has no  effect on reading rate or cosprehension, 1t may be

desirable to  produce unjustified texts a tsignificantly lower

19
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cost. facdonald Eozs  and Waller 1575, ﬁHQGJ found that
correchions reguired at the proot stage for Open University bexbs
pan bo o 30 percent  in sosme cazes. Voo coreech Justified  bext
reguired  S.3  parcent of the total print cost in one year, or
22,000 pounds sberling. Justification is often done solely for
cosmehio purposas,  and  there s sose  disagraessent  in Sl

Titerature over it has anva posibive effect on Tegibility.

Fitwizio, Kaplan, and Teal 12670 concluded from their  study
of 216 Navy personnel that frregular sargins, drregular  sarging
with a prinbed guidelineg, and straight Cjustified) sarginas  all
gave "sussentially  equal  scores” on reading  speed, level of

conprahdnsion, and speed of cosprehension.

Gregory an Poulton C1%70) on the other hand, found significant

i fferences  in bhe rate of cosprehension bebwgahd Wustd Fiad o and

undustified  btexb, but discovered bthat the 1§ nef bhae Tine and

the subjects' Tevel of reading abiliby Pajor factor in  the

of Justificabtion. Their studi QW hat when Tine lengbhs

e

v 3 sitognificantly  worse on

b 4
L
i

.
4]

=

U
o
P
H
-
i
s
533

-

conprehension  bests on Jjustified Wts. Good readers did equally

wall on either sargin forsab. sr Tine Tengbh sas inoreased to 12

words,  bthis disadvantege e reacers using Justified  bexts

aared.  They c::u:mf.a\ W that bhe "wvardation dn interverbal
@J for shorter Tines, and that when  line

Wl bhe  "wardiabionin spacing s Baaly

ol sapp

spacing”  was most O

Tengbh  was oo

Cois onob surprising bthat-the oddsadvanbages  of

nohioe ang
T

At g ‘h&ﬁu1m disappear" (p.4883. They also oriticized the
i N Fabrizio eb al. (18873, claieing that the reason no

were found bebween the two styles of sarging was  that

subjects  were aozbly high school graduates  and  bherefore
mably good readers. Fabrizio eb al. asade no attespt to divide

their subjects into groups of good or bad readers (p.d428).

20
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Fwisnon (T965). Powers, using newspaper  bext

Gregory  and  Puulton's results confiraed sarlier  studies

Powers anl

of  four to Five words per Tine, found that an  unjustified style

was an  advantage for slow readers falthough he perforaed no

stabistidal  tests to esbablish the significance of this resultld.

iFi

He found  that just abtion slowed the reading rabe bub led to

bBebber cosprehension overall.

sl sson s e peading bime, conprehension, 2y

sions. He o

fixations, and rege secheod ave mevesenbs using a bexb

with a Tine width of aboub ning words 10 ced. He alsoe discovered
that poor readers read significantly faster with the typical
unjustified style. No significant doifferences were found between
Lexbs with even  oF uneven left hand sargins.  For eight hand

parging, poor readers regquired longer reanding pu For Justi fiad

text., Gi11 (1984, p.88), as guoted in b o LT AR - i

concluded that “even spacing ig of aogsg tance typographically

tMM}mmaTMQ1menENm1mmﬁng<iu

raaching. @

1y, using volunbas

siabancs Lo aaEy

Hartley and Burabhill O ~5 from psvchology

classes, bested btheee f e standard unjustified text versus

; L * . x S
bext  with  Tine endigg Fterained by syntactic or grasmatical

congiderations, s K@ i

about 33 pe @ f the lines hyphenabed, and  unjustified one
?Qﬁ!&'n colusn texts of varying lenghts. Ho  significant

= \u ere Tound  for any  of  these cosparisons. Thuay

undustified versus uwjustified text with

colimn v

thats These experisents taken togebher would sees  to
that unjustified text is robusty that is, it can be

guite wmarkedly  sanipulated without affecting  reading  speed  or

comprehension”. (p.277). Since their subjects were college

shudents  and probably relatively skilled reders, this e ptd manh

of Justification on  poor

may have overlooked bthe negative

readers that obher researchers have Tound.

Pavenport  and Saith (1965 conducted a study with 408 adult

fool gradustes, and  bhe

5. fAboubt half of thes were high

gk
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obher half had at Teast sose college lTevel education. They stabedd
uphenabion, Justification, and btype size do not affect how auch,
A . 8 ¥ ;

b5 3

how quickly, or how acourabely newspapers are read” (p <388

Wigging (19673 found thatl "The use of space bands to give

~

gvan right sarging and constaent spacing by the use of thin spac

to  provide uneven right sarging was nob significant"” (p. 173, He

3. 4.

aubions  that test specisens should be set "line. for Tine®™ to
prevent  introducing  obher variables, such  as huphenation  and

o Fferan hetween bexts in bhe total number of lines.

fs Hartley and Burnhill (19713 sumsarizel "There is, in  fact,

apart  from tradition-to justify Jjustif Cpadbll .

The espirical evidence would indicate that Fraaders,

and poor readers in general, the use of »0 Fimed fe

praconnended,

foraat is

2. Cwing-Headings, Underlinig

sist the reader s

in whicy

: &J Eoand Tavoub s

Fature as "cwing”.  Such variables  as

The  piroc
often referred Lo &%

headings  and uml»% ng, bypesize, indentabtion, and  paragraph
i

structure all n»”Qk
bl ovara l§l‘ nization of the text, and what is of  greatest
imporbanis Y hat page.

: of I

selechbed  elements in  prinbted text with the expectabion of

1 bhe reader on where he is din eelation o

fings and underlining serves to  accentuate

jeproving Tearner acquisition and ratention. Both are used to draw
a learner's abbention to information an aubthor considers isportant

at hand.

for the Tearning bask

Bransford and Jobnson 19743 found that headings Cwhich  they

call  "kitles™ influenced a subject’'s interpretation of the

subseguent  text  and  resulbed  dn increased  cosprahension  and

1

3 4

were due to the

50

roecall.  They concludaed that iaproved te

arganizational schesata provided by heading. Their findings  also
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indiated the need for careful consideration when constructing

dings  because  they influence a reader's parcepbion of  the

huza
fext  bhat  follows.  They nobe bthat  bheie subjects could nob
correctly inbterpret & cenbence  when  bthey found &  discontinueiby
b e it and the precending heading.  In addition, subjects
washad Lise in "creabive atbeapbs"” bo rationalize this incongruiby.
The convarss proved equﬂ11y\tru¢; praezenting a conbtext cue  bended
Lo pake  diFFioult bextual saterial  sore  cosprabensible.  Hany
subjects  din groups  that were given  sabterial  withoub  hesdings
Ustbeapbed  bo Fingd or generate inforsabtion that would sake sense
of  the asaterials” (pdA08. These findings are ﬂnnﬂiﬁtént whi L
those of Fowler and Barker (1974 who exawined used oilleqge
textbooks and found bhat over 30 parcent of the subdenbs bad  wsed

gsome Tors of self produced bypograbical cwing.

sford and

Johnzon  CT973)  with the obzervation aticlings can mislaad

i ol = and seriousty tapaie btheir undg ancling. Howaver,  thair

@

adult Tearners conversant with

that ol ear’

Fincings also sugo

et baxt can substantially
puerocons this proles when ased 0

the content of the printed sgfeial.

Hollew 19803 su

aids for rebtrieval § ~®-\; orebention. He exaninedd

] G hat headings say be more valuable  as

The util Q@i nhact Ciee., appropeiabtely positionsad  wibhin

\m dings as pri

sulh of this dnvebigation was  that  students

sing aids with non-narrative  bext

major e

with tHest

sonbaining intact and  esbedded  headings

signiFicantly  oub-perforaed  students whose bext did  not

contain  these processing aids  o.. bBhe  texb-wibth-headings

shudents  recalled approxisately 11% sore inforsation at

fabe testing and 448 aore inforsation abt delaved testing

that the text-withoub-heading students. (pad).

Undertining 15 a btraditional practice used by sany authors  to

catlt  attenbtion bo dsportant concepts. T say not  achieve the
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chsieed effect or, 0F sug ful [din aiding retention, it msay, in

some  cases, do so by oreating a condition where non-underlined

inforastion is not recalled. Wendt and Wecherle 18723 found that

underlining  "kepwords” in oreferance work Jid nob aid recognd Bion
wibh 10-bo-12-vears-a old pupuls. Cashien and Leicht 18700 found
bhat underlined saberial inoreased the scores of college  fresheen

In

a summation of the Titerature related to underlining, Glynn (1978)

shabes thatl

The  research  resiewad  segoests bthe e Pk man e preo g ded

unclarTindng  has Tidble or no effect on ove retention  of

ity limitations ,;0

e information.
processing sysbesns. However, the p @ ion of underlining  did

wabhle to  excead

the overall cap

affect Tesrner's allocation of <E:, Lion bo certain subsebs of
baxt proposibions. Uncerli@fO™Entiomal) propositions were

at, the  expense  of  nonunder?ined

st pacalted albeit
Cinciocentall)  proposiiee¥ . Underlining provided couss  which
reacers  used tnluﬂ‘k' e bhedr decision oriberdias In his

ey cue exerted control over shich ibeas in

way, bhe btypogea
bhe bext were &

* ; et 2 ;
".q“:sﬂnu C1a74) concluded that a structured sethod of

sivcents proved  beneficial. Az with  other  forss  of

smaedl, and thereby, learned, (pufl.

Moo, rahas

Sohnel]

e e
AR R oamcunt of instruction given to the student  about  the

unclarTiving say affect the results.

fnother  Tors of cwing Sreasted in the Titerature iz the  fors

&

ent: of  guestions din bthe  bexb, and bhede use  as

and  pla

“organizers” of te content. Lack of space precludes a discussion

snbad raeader @il Find Horasky  and

of  bhe dssue, bub the inte

toa

Wiloox  CTR70),  Svenson and Kulhave 18733, Sagaria and  Dive

CHefsy, trotelusschen and Motiraw (12783, and A1 Ten C1B700 & useful

intruduction to bthe probles of gquestions.
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qrapl

Foucational text are usually seb dn s one o two colusn forast
with various sbyles of paragraph denobation. The uze of paragraphs

in  writbten o printed saterials is an invention of the Widdle

froes. Spencar (18 o 422 says bhatl "In the Tate Middle fges it
becans the practice bo begin a new pavagraph on a new Tine". Prior

fo  Ghis, a paragraph sark was wze bo designate  paragraphs  in a

conbinuously writbten or typeset text. Now, of course, it 1is  a
wiiversal  convention to separate paragraphs, which Paterson and

Tinboze’ (19400 call "thought units” by dindenting the first Hine of

new  paragraph, o by separating paragraphs by one of  more

Tinaes  of blank space. The invention of this new paragraph  Torasat
may  owe somaebhing to bthe prevailing artistic tagig of the late

Midaele fAges. Printers were letting 1ight and into printed

text, as  the archibects and crafbssen veeg

gothic cathedrals. @
ig!hv.-?. usatulness of  paragraph

I originated as an artistic convention and bacame
aol ax the basioc btexiy "@r'mat with no accoessnying eapdeioal
gvidencae bo suppord n’t'.\\'

-:-.zr&n;g:e; in this ares are those of  Paberson  and

Tinker (19400 M HartTey, Burnhill, and Davis (1978, Paterson
7 il .

20 paragraphs with 30 words per  paragraph. They

gubing it cinte  the

Little re

search has been o

"

The best ex

N-word paragraphs "thought units". They sade up  an
fon of the same text, btypesebtas six paragraphs  of
five "thought units" each. Using 180 college students as subjects,
thay found that the f-paragraph page was read 7.3 percent  sore
stowly. The also claised thatl "The equivalence of the two test
forms  was sainbained in the S-paragraph arcangesent and that  the

reliablity resained consistently high" (Tinker, 1263

noer 1889, however, oribicizes their  dinberprebation  of

the experisental results. He avers thaty "It would, perhaps, be

sonable to regard this result sieply as confirming what

MO
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ong woulod sxpact-that wralated "thought unit' are sore difficult

to o oread TF sbrung bogebhsr dn g single paragraph than 17 set  oub

sley as Togio desands”.

Hartley, Burbi?l o and Davis C19%8) seb paragraphs in one of
Four waysl
To  HMNew Tine of btext afber a one lTine space, with no dindent
2. Mew  Tine plus dndent, bubt no Tine space (the traditional
matihcdy )
G Mew Tine, bub no ddent and ne line space)
4o Moo cindenbabtiond  Ciees,  the bext was seb as a smolid

i

sltab'l. (paT84).

Fioag-hundrad school  ohildren, grades six any e were rancoaly

SARET O

Lo oone of aight conditions, 1. B 2ach of the four

paragraph  foraats above seb in gither two colusen  Tavoub,

The scanning” bechniogue (Poultong N was usaed bo test lavoub

TegabiTiby., The averags soores oy close bogebher. The only
siagni Fioant o Flerences  bebween paragraph forsats  were  bebwesen

svsbes 17 and febhee CB} A4 . Susten 1) was supsrior bto these

two, bub not Lo svsbeg

T (AT mmv w%x fwment,  bhey  found  that  there wasz A

stogni ficant o

ﬁhh in Tavor of a two  colusn Tavoub. The
wary saall, however, and they report  that  "our

o Ffaranos %
ol 4?6:?&; seen o experience any great i ffioulty in handing

-ootuan Tavoul” Cpuii) .,

Foster  C1970) reported sieilar resulis from his study of  the

British Psecholegical Socieby  Bullebin., Using the one  coluan

Tavoub  that the Bulletin's su supplanent is prinbed in, he  coapared

HEE ) [

it bo the teo colusn Tavoub of the Bullebin dtself. Both uze the

same padge size, bype Tace and bepe size. He Tound bthat "The single-

coltuan  Javoubt  significently  disminished Tegibilite” (po 1140,
Poulton  CTEESY  Found that single-colusn Tavoubs were rvead aore
rapidly than doubla-coluan, bub he varied the bype size, btupeface,

and Teading bo produce bthe experisental bexbs,
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Burnbhill, Harbley and Young 1276 concucted o study with 540
sohool  ohildesn who used bext that was conplicated by tables  and
dhiagrass. They  concluded  that, at Teast wshere paragraphs  are

separated by oa Tine of "aosingle-colusn structure ... 15

ture for text which iz

probably  bebtiter  than a btwo-oolusn sbtru
conbinually  broken bay bables, disgrass, graphs, e28c". Op. 883,

They  aaintain  howsver,  that "a btwo-colusn lavoub s probably

praferablse bto single-colusn  one for  the sebbing of  straight

that fle

forward prose,  although  the actual data

ofi ffa P 1980a, pe 1413

are very saall" CHartle

Tinker (1926587 claies Shatl "The probles reduces dtself Lo one

involwing Taegibility of particular sizes of bLype with optisal Tine

wichhs  and Teading., In addition, printing  pract and  raacdar

are involved" (p.116). %
Qﬂ bhe cosplexity of

Hartley C1980a, p.atd4) caonbtions thal : i )
instructional texbt, "decisions concer mlm colusn structure  of

e conoern Tor Tine  Tengbh

prraferent

should not be deoided by

alon but should alse take into

of tha bext and 183 non-tex tg conponsnbs.

unt bthe struchural reguiresents

R 5  betwd Doand two colusn Tavoubd are  such  sore

pronounced  when ex a in beres of ereader preference. Paberson
arel  Tinker (194 Qﬁ{fml"t o oa shudy wibth 241 college students,
' L]

and double~coluan  formats of holosi

ugsing bothy &1

ri

At N’.};‘ Found that 60.5 percent preferraed the twoe  ooluen
AP AT R Q They repeated bhe sbude with 28 bypography  axperts

s, and on auain G005 cand e ol bl double-

colusn arrangaaant.

Parbaps the  pre wnce For double-colosse  Torsab,  and
faplied effect on the sobivabtion of readers, s sufficient o
averride  bthe ssall sxperisental i fferences bebwesn one  and  fweo
cotuan  prose bexb. fore cosplex bexbt say raguive a  single-coluan

foraat bo be most effective. The decision Lo use one or two colusn

foraat should probably be based on reader preferences and the cost
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of production, e t where coaplex interrupted text or relatively

oo VﬁﬂdﬂFE ars Goncarnad,

. Uerbtical Tupouraphy

Two curvent experisental variabions of variations of  standard

S ding and segeentabion,  or

Ltexh  arrand

Tehunking  vertical  spacing  refers bto the arrangesent of  text

dnatber froa the btop down'.

Tt Tooks
Tika this.
Gomebines with indentations,

somethiaes wi t:@-&: i fied

Teft marg

and son T P
f'@& see Hartley, 15780

with vertical space

seperationg

. \Q Lo group dbess hierarchically.

4.

aphy refers bto the spatial

Gugmentation, n&czz indeing, in
saparation  of 1@1: Towonbent  cinto meandingful  segeents.  The
®

following e shows standard text fros a bechnical sanual  and

saamen b o Lhat bext (fraze and Schewarts, 1878, p.i8%.

Standard text versions

The curriser  faci ity say be developed froe single or  aix

‘

gaugse,  PIC o pulp Cpeper) dnswlabed, copper or alusinus

conductor calbes with standard sk

zabhs. The cable may be air-

core o wabarproot desiogny however, in the case of bweied aie-

core PIC cables, bhe double sheath bypes ave recossended,
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Typographically seguented version without identationd
The carvier facility say be developaed froa
single or aixed gauge

PIC o pulp (papard insulabed,

coppar o alusinus

cables with standard sheaths.

ol
The cable say be

SPr-Corg or

sirproof dasiogng

howahar, in the o

et

buried air-core PLIC

oy

s

the double sheath

f rivariant to vertical btypography f'i‘iu*'.?l‘:fl“""':"wc@n i g e i
i span'.  Ih

ane  studied by Nabinsky (19563 is

affanges saterial in double-Tine blodl

The is of the

an axanpla O

The preceding exasple

Lypography . aentathQQ algo besn  studbied dn o horizontal

acldi tional

o

format, which 1is @1 = obo standard  forsat  ex

fas

: o @ coed between sach sement as shown  hare.  This
Torsat iz Uﬁtﬁﬁliu prrad bo as "spacad unibs.
IR Q 3

e baring

Foen Teber)

in considerable support Cas will be

as an  aid to  reading,  understanding, and

saterial, there is no general agreesent on how

im

seguentation  should best  be accosplished.  Several approaches

in  the literature. Klave, dichols, and Shufford C1057)

venbs one shoutds 013 place sodifiars

thar when creating s

with word they sodify, (2) separete clauses and phrases from  the

L

rest of the sentence, (3) dgnore the right hand sargin insofar as

18 concernsd,  and (43 LI s el shing

RUER AR

punctuation within a thought unit (p.d423.

29

Koleksi Perpustakaan Universitas Terbuka




80432.pdf

The approach  wse by Jobnson CTEP0)  was to o have  college

=~

shudents  divide prose inte "pause acceptabiliby wnibs®.  The 13

shudents wera bold Shat Tor baking a  In Age

giving eaphasis, or enhancing seaning. The locabions in the story

shvich were considerad & balile for pausing by a sajority of the

dents wers hypobhesized bo be the funcbional boundaries used din

narrative (paiid.

and  Schwarbz 19729 produced unibs by segunenting
b : i

Fra

iy with noun phrases ang sodified  noun

senbencas inbo major pheas

phirases  used  to begin i fferent Tines. The didi not elisinabe

&

Tu

punchbuation maks or sake any obher changes fros bhe original btex

Hartley C1980b), in a extended cosmentary on the paper by Frase

and Schearbz, advobabs Petar Burnbill

had developed esarlier. s Harbtley pubs ity &b nod oa Mo ffarent

and  Cin owr wiew) sispler way or  orgd i hext owhich s

shiructually compdax Thay proposg Q
P >

o

at space Ml L
sysbanatically  not only to se 5 from one  another, but

tm@,
also  to group the itess hierardiNgalTy by eaploying one, two or

Four units  of Tine-speaoe  Qetween  groups  as the content  of

inforgation dicbtates" (Hod Ty, 1978, p.28-243. For a Turther
dincussion, ses  Harbeols S80a) presentabtion of his  ideas  on

2geentati 3@{{! tobal Tayoub with several  case  study
i lusbrations. é
fis rivié\et by Daver CTR700, e robc o orecall showed  that

N Mprovenent in shorb-tersn sesory when inforaation was

verbical s

e Wi
SN o asaningful units, or "chunked". In that caze, why not
texbual  material to Tacilitate cosprebension  and

R e ]

rebantil on P this  gquestion has  been studied under  varying

conci bions with sixed resulbs.

by Morth and Jenkins  CT8ET),

Favorabhle studies include the

who  found  space-unibs superior to both square-pan  and  standard

typography  in terss of reading speed and comprehension.  MNahinsky
¢1e%es, on the obther hand, found that "the square-pan style

o

Toed coaprehension spans sSigniFicantly superior bto both of  the
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other styles Cluoe., cosventional and spaced units)  iovestigated"
(pa29). LColesan and Kia 18613 studied the effects of vertical,
square-span, spaced unibs, and convenbtional arrangement  presented

o paper and via a btachistoscope. In bthe btachiztoscope series

-

three  exparisental  sbyles vertical, spaced, and square span ..
g all  sifnificantly suparior, vertical being sost  superior.
Frasse and  Schwart: O1870, pa 208 found that  bteonical  documents

with  meaningfullly seosented be

cb raesulbed in 14 to 18 percent

faster. rasponse  biss thab standard bext.  Hartley  and  Burnhill

C19%6, 19273 recommended segeaentation to reduce errors in  finding

inforsation dn docusents published by the British Psyvohological

Socieby.  Jobnson (19700 bested the erecall of a prose

o by

s o tamaediately a fhl@u ching  and  at
“ e qX g B%A n‘...hl::, code it oo bty

inbervals of  up bto 88 davs.  He found structual

various  saapl of  Taarne

feportanc: of  bhe Tinguistic unibs was sRQuiNte be related to
Q Tfarence bebwsen  Tearners

o lare, Micholas, and  Shuford

Two  studhies Tound no =1and

I bext stancard text

TR R

CIR57) use span, and horizontally  segeented

"thought

ability of tect \ material by adults. They concluded that

‘&L« bupographic  arrangasants ")

wertain aﬂuantlx s Pover the usual arrangesent ... the advantages
whlw - SR D Qg\..r

shire

unibs" bo §l“ﬂ, cion, effeciency of reading, and  the

while the exper

e as pobtential, sinoe they  dnbterfers with

syl opad reading habibs” (padBi. Carver 15700 terted

(AT of  chunked bepography on bhe  weading rabte and

ansion of colle students. He concluded that  “the spatial

COBPEE

separation onf ching maberial Oe.ge, bextbooks dnbte  ssaningful
palataed  groups  of words will probably not  dnprove  bthe reading
efficiency  of sabtwrse readers, eeading at bthelr norsal  rabe, no

mabber what sebhod Clee., verbtical or horizontal segeentation) dis

uned to zeparate bhe saterial® (p 2963,

Finress  CTE230 . din oritical review of  Hs

~olEy s

point  oubt  sasse  laporbant practios anil

Phi?uanphiaa1 problass  concerning Hargley.s proposals for a
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“tical  typography. Coleman an Habm (19668) compared the reading

ders when o andar with

of second and third gra ching

sl texh

e when reading verts e one

Wil

o &e

af b

&

time. They  Tound
that  “oconventional bupography was read signiFicantly rater  bhan

varbidal® C(p.d3By.

11 of  the variables we have discussed, both pictorial  and

bupographical, are  cinvoleed din bhe forsab  and Tavout af

ptn

sealuators of

s bruohd onal

et Inoaddd Sion, bthe desiongryg

such texbs sust consider sany obthar facbors page size  and

papar conposibion, size of aargins, anner in which  the
baxt, piobures, charbs, Tlgures, guesh and obher alesenbs are

adid  oub™  on bhe pagae. The

u}%s sitdon  of these various
elements 15 known as "Tavoub™. Qha overall  organization  and

arvangenent  of bthe bext, i n@‘i ng ths physical fore and lavoub,

fu opefarrad bo as "'f"»:n"'m"il'%
T ds b FFoul @i‘wrnmwnf al  measwrs bhe effectiven

format  and 'ls:w% Pouwlton  CT952)  resinds  usd "The few
aexperiaents o ch bwo or sore  wvariables  sere  saninpulated

simul tanen ® show the the variables interact with sach othee"

EpLdi

af

Genarally, thers are no wall-deberained rules o follow  in

bextbook o avaluabion. A% we have seen, bthe ﬁmpirica1

contradict

Tth e 2 oy, T fregquently suge

andl rerely offers  astablished rules. soae waatul apareia
ohi g

Hartley (19780, spencer (196593, LeMay C1978), and  Rehse (19740,

ssions  of souch guidelines are Hartley and Burenbdill 197700,

ritioise of printed bext, which i1 Tustrate sose basic

y

stom, can be found dn Harbley  C1T878)  and

shorboonings  of poor o

5
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facdonald-Ross  and ¥aller CT87Ea0. 0 brief and useful  discussion

of some of the sajor factors affecting forasat and laveu, bogether

with e

somnendations  for  their use, iz found din Hartley and
Burnbhill's  "Fefty  Guidelines for Leproving  Instructional  Text”

tAT b

Matwratly,  we  would nobt want  to have instructional text
designers, slavishly  following a set foraula for detersining
{.

forsat and lavoub. As Cheebhan, Poulton, and Griably (196583 rendind

UL

fgain, it sust  be esphasized that the last thing that s

wanbed 15 rigid set of rules which would sgffNgvery page of

=i Took the N wath in sofecl i

guary book, magazing or pap

20 search for their

a guide to  bthe way in which

inforaation, and & guide o bthe ey

such search could be asost readi @

Hartlay 1278 and sost other résearchers ececossend the use of

Fective wavs in which

s bad, (pGB0.

ugic resenbles a sheet of wnusbered

feranos geiads 8 "hasig

giraph paper. Fros bShig 3 aster' g, or seb of geids, can be

dirawn  up for a pa M%\n haxt, bo oinsuwes consisbencay  dn bext
Tavout. Hartley ﬁ1£<kf Chatl

Fhae pirin ’F;‘ gakmess in bhe bupographe of sany instruchional

Ql 5 & lack of congistency din bhe positioning of

nally  related parts oo. This  indicates  thalt  layoub

mat

decisions have been sade during the process of assesbling  the
imacge  Chepe and ilTustrabtions0 prior to bthe process  of  its
sultiplication by peinting. In bthe world of  buwilding this
would be eguivalent bo erectbing a house wibthoub reference to a
forsal  specification of plan. When b is considerad that  the
cost  of  producing & book may agual  that  of  wsraching a
bai Tobing, bhen soae idea may be gained of the wasbage and cost

of muddling through dn bthis wav. (paldl.
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facdonald-Boss  and Haller C19785a) take dssue with the use of

ate that

infle s Froice. They s

Our wiaw is bhabt bhe ogeids 435 8 wuseful tool, bub no substitube

For the baste, skill, dnbwition, and creative judgesent of the

igner. A geid which ds boo sbrict or dinflexible  can

disoourags  the destoansr fros talking  personal  responsibility

for a Jjob ... It sust allow the de 2 Lo use his  Judgement

and skt within a disciplined frasawork. (padl.

Burnhill, Hartley, fraser, and Young CTE7E) sugoest sose  wavs

sl shoume of in  texts

st oof the corre

in  which the ing

Can e owindedized Shrough  sodern preinting sebhods  and fhe

giaplification of various bupographic procedures.

Dendgners should also avold what HartleveaW
call thel Q

e of syesebiry bto layoub,

Burnhill (19727¢)

Tendenoy  bo apply the bilatg

thas ds, to "balance" the parig aboubt the cenbral axis of  the
page we.  LE could JuﬁttgaibTy b bersed T berate” forg

of a text are nobt aerse objects  of

(¢

cleary, the unmpnnant

varying  shapas nn» corn bo be displaved Tike ornasents on &

manbel shelf m@u’u' onoa wall. In addition, this approach

i85 uneconom] rom bhe point of wiew of  print production.

common pitfall dn bext design in bhe v

o f oo bepe sizes and bypefac Lo convey @ el s

andl cpchure. Hacdonalod-Ross and Baller CT975a) examined one Open

Unidversity  text which contained no less than 18 different type

variations. Hartley and Burnhill  C1977¢)  alse criticize bhe

bariety in the sized, sbyles, and waights of  bteypeface

Lo code heading Tevels" (p 2370,

If  wither format or layoub is poorly done or bLoo coaplex, it

actually  distract  the esader  frosm  the aost Poportant
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inforaation  on  a  given page. Hershberger and Terry £

this Lo be i

chis in oa sbudy using 118 eighth  grade
students.  They aanipulated ink color, upper or lTower case type,

and  undertining,  So oreabe  bobh  bepographically siaple  and

bupographically o oaplax  Torssts  for a le n plan.  The

disbinguished  Five Tevels of faportance of content  (oore  versus
anricheent, and each was sab dn bheree bupographical forsats. The
bext forsabs i Fferaed  in the nuaber  of  Tevels of dsportance

i ol 4 ght

eneous tupograghy .

They conclude thatl

Siaple Lypographi cal AT, chi st neud shing IO Trom

gnricheent Tesson conbtent, signifiocantly enchances the rabio

of deportant o undaportant content Tearnedfghthout  reducing

fhe  tobtal  asount Iearned ... On the

hand, coaplax

buposgrabhical  owing disbinguishing

W nagories oa Tasson

zacle in the Teast. In

content does nob appear to benet i-‘

b il @ a . Ghe cosplexity  of  the
Rt sufficiently to offset  any
4

bhe owind. CpLh8),

the letber

Ta

bupoography eay bafuddle the

“fued from

advanteqes

Hershbargsr  and '&*@
and Paterson (15 % each sieilar conclusions.

Clearly, E Pnecessary to choose from among a sulbtitude of
by poagraph o \ riabltes  in order o produce a finel  Tavoub  and

texd contains a aixbure of  bobth acoeptable  and

bt des: 1

by Hershbaeger C186E43, and Tinker

g will e

in bupography. any b

AT ﬂptima1 sotubion bo She  probles of  balancing the

variables. The experisental  Tiberatwrs  usually

yairabet s

CoTE vingle, o dn seall  groups,  web all

i meveral such variables, and no one

instructional o

presentiy pradict their  betal dinberaction. One  experisent,

by, indicates  bhat  bhis  interaction  can produce 5O

unanbicapated wesultz.  Tinker and Paterson  C1848)  studied  the

inberaction of iTlumination intensibe, bepe Tors, and byps size on

o &

reading. They found that although thair three dondibions ware only
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Twy when  ofp

Ya ing

marginally deleterious when

together detectable difference, a

s oo e PRT. S sonsnnen ooy Bod e
“non opbisal’ condition.

1 Tind (18963 .

i

3y

Froam this. ang obther experisnentys disc

T ko o tudes that “the printer should never cosbine either  non

aptisal bypographics

T oarrangements o sarginal arcangesents. Such

b0 oa striking degees bhe TigibiTity of
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fi. Illustrations

amined the wole  of

N FeLned robers have &

For owver 1Tty yea

biong in bextual saberials and arrived abt widely divergent

i1 uste

wiy,  while not surprising

conclugions.,  This  Tlact  of ;
considering the nusber of variables involved, indicates a neaed for

arch  bafore illustrations  can be use with  any

Furthee  a

of & In general, however, 1t appears

pracdi chable

that i llustrations can daprove lTearning and retention if they are

properiy designed for the intended population.

sl s

Duchaste] C1978) indicates that i1lusbrabtions say not

inbendad  purposse bhetause e arg sora e wibh o how

they  Took than how' they contribute to theQdWIMing purposa. He
shabes  that illustrabions  are muxt'uﬁ'jh:>§hen theivr role iz

Fined  and Shay are amrﬁfulze\' igned to Fulfill  bhat
: @ to illustradions are  the

igned to  attract and

ol aary

ol T

atbention role.

w learner Lo rag suchy, have no obher purpe

eyt ot Fictures are used to explain  soae

element of  the tupi% N M connot be olearly  desoribed  in the

%\u\"xix T rote, in whice & pictwes that  the

=atl helps hie  resesber  Soss

shudert 15 4 x'@. PR
alament of ’”Ql Cual material (p. 86-320.
R, Q'm cludes Fora his nuasrous studiaes that the following

2l when  incorporating  visual

bexty  and  the

generawgbions  should  be conside

paterial in bexbs for college Tevel studentsl

1o for ning objectives the additions of color in

of wisuals appears bo be an  iaportant

certain  bup
instructional variable din dsproving student achievesent.

£

2. The usze of visualization to illustrate verbal dstruction

not aubomatically daprove student achievesent of  all

h

L WEE .

types of Tea
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