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ABSTRACT

Several text format variables were examined in an
attempt to identify the ways in which these variables interact in
specific design combinatiorn:s. The variables include: heading location
(embedded or isolated); line length (short or long); space between
lines (single or double); paragraph indication (indented or spaced);
use cf running heads (present or absent); and directive cues (present
or absent). Sixty-four computer text types were designed using all
possible combinations of the six bivariate text format variables. The
text items were distributed to 31 undergraduate students, who sorted
them into seven normally distributed categories (Q-sort procedure)
based on their perceived study-ability. Cata from the Q-sort sere
analyzed via a six-way repeated measures analysis of variance, and
two significant five-way interactions were found. Results suggest
several text design considerations: (1) the presence of a running
head was preferred, and its interaction with the other variables
usually served to improve the study-ability rating of the text type;
(2) the presence of a directive cue is also a preferred design
condition; (3) while double spaced text was preferred, a single
spaced text with running head and/or directive cue would be vreferred
over a double spaced version without these variables; (4) the
location of headings had the greatest effect on the ratings, although
this effect was unpredictable; and (5) line length did not appea- to
be a significant factor for study-ability, though short lines were
preferred. A list of references, sample stimuli and instructions fo-
the subjects, four data tables, and three figures are provided.
(Author/JB)
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Abstract

Relationships among Text Format Variables in

Computer-Generated Text

I
R. Scott Grabinger 118 Henzlik Hall

Instructional Technology Lincoln, NE 68588-0355
University of Nebraska--Lincoln 402-472-3387

igentify the ways in which these variables, under specific design

combinations, interacted. Text format variables are those elements

used to create legible instructional text. The vari.ables examined in

this study include heading location (embedded or isolated), line

length (long or short), space between lines (single or double),

paragraph indication (indented or spaced), use of running heads

I
Several text format variables were examined in an experiment to

(present or absent), and directive cues (present or absent).

Sixty-four computer text types were designed using all possible
conbinations of the six bivariate text format variables. The text
types were presented to the subjects, who sorted them into seven
normally distributed categories (Q-sort procedure) based upon their
perceived study-ability. Study-ability was operationally defined
as the rating assigned by participants to models of computer-
generated text based on the perceived ease with which 3 text mode!l
could be read and studied as if the mode! were actual text. Data
from the Q-sort were analyzed via a 6-way repeated measures analysis
of variznce., Two significant (p ¢.01) 5-wav interactions were
interpreted.

Results suggested several text design considerations. The presence
of a running nead was & preferred design consideration and its
interaction with the other variables usuallv served to improve the
study-ability rating of the text type. The presence of directive
cues is alsn a preferred design condition, tending to improve the
rating. While double spaced text was preferred. a single spaced text
with running head and/or directive cues would be preferred more rhan
a double spaced version without running head or directive cues. The
ocation of headings had the greatest affect on the ratings, probablyv
berause it had the most noticeable =ffect on the image of the text,
though its affect on ratings was unpredictable. The more organized
and structurea appearance of the spaced paragraph conditionr probably
combined with the running head and directive cue conditions to
produce 38 more study-able appearing screen. Line length did not
appear to be a si1gnificant factor in the study-abilitv ratings,
though all!l things being equal, short lines were preferred.
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Relationships Among Text Format Variables
in Computer—-Generated Text

Problem Summary

Text format variables are components used to crzate legible
instructional text. Some examples of text elements used within the
realm of a cathode ray tube dispiay (CRT) include headings,
illustrations, line length, leading between lines, kern between
retters, paragraph indication, the use of running heads, heading
location, directive cues, type style, type size, empty space, and
graphic devices.

Initially, 'egible text was thought to be function of the size and
style of type, therefore research concentrated on the effects of
individual symbols upon visibility and recognizability. A symbol
considered visible was considered legible. But, as more was learned
about the processes of cognition and reading, the overall
comprehensibility of instructional text was considered an impurtant
element of lecivility. Legible pages or screens should designed to
look 1ike a collection of ideas, organized ard understandable, rather
than like 3 coilection of letters; they must flow, and be
interpretable as well visitle and recognizable (Ryder, 1979).
However, there exist no fcrmal guidelines for the design of screen
layouts. This experiment investigated the manner in which several
text elements interacted when specific arrangements were judged by
perceivers,

Research into combinations of text elements presents uniqgue
methodolonical problems for, there 1s almost an infinite variety of
text element combinations. Ffor example, A researcher may compare
three type sizes, {wo line lengths, three types of directive cues.
two heading locations, two paragraph incdications, three graphic
organizers, and two conditions of running heads creating a 3 X 2 X 3
X 2 X 2 X 3 X2 design with 432 different s imulus combinations--not
to mention the implications of performing a 7-way analysis of
variance.

In an effort to reduce the number of variables to a manageaonie, vet
realistic number, the chosen text elements were leading, directive
cues, paragraph indication, running heads, heading iocation, and 1ine
length,
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Leading ,

Leading was defined as the quantity of empty space between lines of
text. For "paper" publications, Tinker (1965) suggested that under
optimal conditions, in terms of both line length and type size, the
leading between lines he approximately 1.6 and 1.25 point between the
bottom of the descender from the upper line and the top of the
ascender from the lower line. Hartley (1978) stated that the leading
should be equal to the spacing between words, an amount similar to
Tinter’s suggestion. The key here is "optimal corditions." for when
lines are extremely long more leading is required {(inker, 1963).

In CRT gisplay research, Kolers, DOuchincky, and Fergusen (1981) found
that double spacing between lines of text on a CRT marginaily
increased reading speed cver single spacing. However, they also
found that reading single spaced text required less occular effort,
because more densely packed text requires smaller and fewer eye
muscle movements. Grabinger (1984, 1985) found that perceivers
preferred double spaced text; but, this preference was not clear cut
and appeared to interact with other text element variables. The two
values investigated were single spacing (S1) and doubtie spacing (S2).

Line Length

With regard to line length as a fcrmat variable, Turnbull and Baird
(1964) recommended that lines of text be between 26 to 65 characters
long for a given style and size for paper displavs. Keenan’s (1581)
research with CRYT displays supports this. Keenan used a computer %o
determine the optimal line length in terms of meaningful phrase units
for different readability levels and found that line lengths in the
vicinity of 45 to 55 characters maintain the integrity of the
greatest number of idea units. Yet, dcspite this research designers
often persist in long lines of text. The two conditions investigated
were 60 (LL) and 40 (SL) character lines. Both conditions fall
within CRT and paper standards, yet are different enouch to create
cistinct differences among the images.

Directive Cues

The use of directive cues is one of *the few format elements that has
had a positive effect on some types learning in both paper and CKHT
investigations. Cues such as underlining, upper case letters, or
multicoiored text have improved recognition and recal! tasks when
used sparingly and relatad to cesired outcomes (Christ, 1975, 1977;
Hartley, Bartlett, and Branthwaite, [980; Tullis, 1981). Perceiver
reactions to direct ve cues are harder to descrite. When examined
alone, directive cues appeared to have little affect on preferences
expressed by participants; yet, in combination with other text
elements the cues contributed to the appearance of well crganized and
structured designs (Grabinger, 1984, {985). Since a wide variety of
cues have been found to be effective, the main questions are related
to whether cues are present or not and how they retate to other
format variables. The two conditions investigated were Cues Present
(CP)Y o Cues Not present (CN).
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Paragraph Indication

The shape of the text on che page or screen can be changed quite
noticeably through paragraph spacing and indentation. Efforts to use
complicated indenting patterns to represent the structure of the text
on paper displays have not improved retention or recall under most
circumstances (Frase and Schwartz, 1979; Hartley, 19680; Shebilske and
Rotondo, 1981). However, it has also been found that readers’ design
preferences are affected by spatial changes such as paragraph
indicati.n (Siskind, 1979), partly pecause the text may look more
organized and structured (Grabinger, 1984). The use of spatial cues
is 8 highly visitle format factor so two conditions were
investigated: increased use of white space (PS) (double or triple
spacing between paragraphs) and traditional indentation (PI).

Running Heads

Heines (1984) recommended the use of a format variable calied
hypertext, or running head, to help keep readers apprised of their
location in a lesson, the lesson content, their progress, and
essential computer commands. A running head is recommenced because
CRT text pages are short, change freguently, and the nature of a CAl
lesson often prevents easily flipping ahead or backward. The running
heads are usually placed along the top or bottom of the screer,
though may aiso be found along the sides. Operationally, this
variable took two forms: present (RH) or absent (RHN).

Heading Location

Heading location was the final variable included in the
investigation., While, the use of headings, particularly in questionr
form, has facilitated learning (Hartlev and Trueman, 1982; Hol iy,
1981) the location of the headings affect the aprearance of
organization and structure of the page. Since, the presence of
headings has facilitated learning it was decided to test two
conditions that affect the appearance of the screen: headings were
either embedded in the text (HE) or isolated in a separate column
(H1).

Research Questions

Several hypothese. _ould be listed that would predict the effect of
one variable and one condition on another. However, the purpose of
this studv was to explore the way or wavs 1n whith these variables
interact together. The purpose 1s analogous to examining the Gectait
of the screen, to inspecting the affect of the whole as a sum of it3
parts. The purpose of irstructiona! text is to provide material that
will promote learning; therefore, instructional text is intended ‘o
facilitate an interactive cycle between the learner and the

stimulus. The basic problem is the identification cf combination<s of
text element variables that can be constructed or shaped or molded bLv
text gesigners or CAl w~riters in wavs that facititate the learning
process. Or, how do specific comhinations of variables effect each
other?
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The first step in answering that guestion was to determine the
initial preference reaction of & potential reader to specific rext
designs. Why examine preferences, especially since preferences are
often unrelated to such tasks as recall or retention? First, Tinker
and Paterson (1942) found that legibility was positively related to a
reader’s judged pleasingness of the text. Tinker (1965) also found
that readers seldom preferred a text design of less than optimal
legibility and tended to equate pleasingness with legibility. Bryant
er al. (1981) discovered that preferences affected purchasing
behavior when students were more likely to purchase textbooks with
illustrations than same textbook without illustrations.

A second reason for using preferences as a starting base is the
nature of the perceptual cycle. [If it is accepted that legibility is
more than the recognizability of a symbol, then the whole cognitive
cycle (Neisser, 1976) provides ground for research. The combinations
of the *ext elements becomes more important that the individual
symbols, because the potential affect of the initial perception of
t4e document upon a reader’s schema. The reader may have particular
study or reading strategies that are activated by spnecific combina-
tions of format variabies

In conclusion, it was proposed that an examination of a "whole" would
shed more light on the "parts" than an examination of each part
separately. The variables choser for study cover a range of design
decisions from the placement of white space to cues that emphasize
particular words. Highly organized and controlled desiagns were com-
~ared 1n an erfart to identify ways text format variables intaracted.

Methodology
Sample

This was an apportunity sample composed of 31 undergraduate student
volunteers. all sinale, between the ages of 20 and 25, United States
citizens, and predominately female.

Materials

Sivty-four computer “ext types (sce Appendix A tor samplies; were
designed through tne use of different combinaticns of aix bivariate
format varianles. To avoid confounding the treatment with ~onte«tygl
Fartors _ae text tvpes were designed usina the notation method
(Twyman, 1981). In place of actua! text, "X"s were used TO reprecent
the bulk of the print on a page: "0O"s to reflect the occurrences of
‘talicn, upper case, bold type, color, heasdings, or reverse type: 3ng
1" 35 a tertiary graphic unit to represent something particulariy
unigue 1n sty'a. As a result of participant comments 1n the
Grabinger, 1954 study the standard use of the notation method was
altered slightly by incorporating spaces to make groups of "X"3 1ok
more like words in actual text. Although it can be sugaested that
the use of the notation system reduces ecnlogical validity, 1t s
arqued here that its use emphasizes the 'mag» of the paage as whoie
visual entity. Each page was designed on an [BM PC computer with the
Multimate word processor program. The stimuli pages were printed

on a dot-matrix printer, enlarged on a photocopy machine. 3nd
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Eliciting P eferences

The text types were presented to the subjects together with
discriminating and sorting instructions to elicit perceptions about
their study-ability. Study-ability was operatiorally defined as
the rating assigned by participants to models of computer-generated
text based on the perceived ease with which a text model cculd be
read and studied as if the model were actual text.

Utilizing recorded instructions (see Appendix B), subjects were asked
to perform an unstructured Q-sort of the 64 text types or stimuli.
The Q-methodology was used because of its usefulness in exploratory
research, in turning up new ideas and hypotheses (Kerlinger, 1973).

Subjects sorted the stimuli into seven piles in quantities that
reflected a normal distribution. In this sorting procedure, the four
texts perceived to te the highest in studv-ability were placed ir
pile 1|, while those four perceived to be the lowest were placed in

pile 7. From the remainder of the text types, those eight believed
to be the nighest in studv-ability were placed in pile 2 and those
eight considered to be of the lowest in pile 6. The forty stimuli
left over were allocated among the remaining inner three piles with
the 12 believed to be the highest in study-ability placed in pile 3
and the 12 lowest in pile 5. The remaining 16 were placed in the
middle or fourth pile. After comptetion of the sorting task the
participart was interviewed about the criteria used during the task.
Responses were written down by tne experimenter. Participants were
shown the first pile and asked, "Why did you rate these the highest
on the srudv-ability factor?” Then, they were shown their seventh
o' 3n1 33ked, "Whv did vou rate these the lowest?"

Results

The matri~» presented 1n Tahle 2 depicts the raw data arrangemerts of
64 CRT tex* tvpes aenerated bv the sortings of the subjects in the
sample. A single value in each column is 3 rating of the relative
studv-ahility of the respective text as perceived bv the particular
subiect, represented ‘n the row of the matri~, This data was
aralvzed via a repeaterd measures analvsis fF variance (BMODP. 931,

A conseryative 0] level of significance (sugaest:d hv Kerlinger,
1973) was accepted tn offset the the depengerce that mav resylt amonag
stimuly dur'ng the Q-sort., The main ANOVA resultis are presented 'n
ianie 3.

——————————— Insert Tanie 2 here co- wo- oo

bbbt Insert Tghle 2 here, —---—- oo

The primary ANOVA produced two sianificant interactione 3mong the
tevr element var-ables for further analvsis. These were the "rynning
heid by heading location by cues by sparing vetween lines by line
length™ interaction (RHCSL) and the "runnina head bv cues bv spac'nqg
bv 1'ne lenath by paragraph indication” (RCGLPY nferaction,
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One way of analyzing a multipie interaction is by isola.ing the
interactions at each level or order (Keppel, 1982). In this way we
can look at each variable under constant conditions. This, in turn,
produces a set of marginal means that may be used to graph the
information in a8 way that allows one to spatially inspect the
resuits. This is accomplished via further ANOVAs., For example, the
first step in the RHCSL analysis was to determine which condition of
the Line Length variable was interacting with the other variables.
ANOVAs-were run holding the conditions of RHCS variatles constant
under both Line Length conditions finding that the short line length
(LS) value contributed to the interaction (see Figure 1). Next,
Double and Single Spacing were compared while holding RHCL constant.
This process was continued for all five variables in the
interaction. The ANOVA tables are not printed because there are
several hundred. The results of this "slicing-off" process for both
five-way interactions are presented in Figure 1|.

—————————— Insert Figure | here.----------

RHCSL Interaction

The variable conditions running head present (RH), directive cues
present (CP), single spacing (S1), short lines (.S), and embedded
headings (HE) ccntributed to the interacticn. This in itself teils
little, but by taking the marginal means of the study-ability ratings
{see Tahle 4) the interaction can be "mapoed nut” in a series of
graphs to aid interpretation (see Figure 2). By comparing the graphs
nf the RHCSL interaction the following statements can be made:

I. The presence of a running head in a design wAas aiwavs
preferred over the same design with no running head (F:i:gures
2a to 2h).

[g%)

Tha presence of directive cues were preferred over nn
girective cues (compare 2a and 2b, Zc and 2d, 2e and 2f. anag
2q ang 2h).

Snort lines were preferred over long lines (compare 2a and
2=, b and 2¢. 2c and 29, and 2d ana 2h).

1. Double spacing was usually preferred over s'ngle spacing
{compare Za and 2¢, Zb and 2d, 2e &nd Zg, and 2f and 2h}.

A

Generallv, it seems that isolated headings and directive cues
work toagether to produce favorable designs. [t seems that
directive cues plaved an important raole with the heading
location,  Designs using both directive cues (CP) ang
isolated headings (Hl) were favored over those with emberded
headings (HE) and directive cues (Figures 2a, 2c¢c, and 2e).
However, when directive cues were not present (CN) the
embedded heading designs were preferred over the isolated
heading designs (Fiqures 2b, 2d, 2f, and 2h).

9 BES) LOPY AVAILABLE
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6. The interacticn of heading location with the running head
condition is difficult to predict. The most visible change
in a design combination is found in Figure 2e. The blending
of isolated heading, running head, cues, single spacing and
long lines was significantly preferred over designs with
embedded headings, with and without running head. However,
in Figure 2d the isolated heading condition combines with the
no running head (RHN) condition to improve the appearance of
the design.

7. Though, comparison of Figures 2e and 2g show that isolated
headings were favored in a single spaced layout while in the
same layout with double spacing erbedded headings were
preferred.

8. The most oreferred design combinaticn was composed of running
heads, isolated headings, cues, double spacing and long lingas
(see Figuraz 2c).

9. The 'east preferred decign combination was composed of no
runming neads, isolated headings, ro cues, single spacing,
and short lines (see Figure 2f).

RCSLP Interaction

The significant variables found in the RCSLP interaction were running
heads present, directive cues present and absent, single spacing,
fong lines, and indented paragraphs (see Figure ). The following
statements can be made about the var:ahles, based on Figure 3:

I. Desians with a running head (RH) were alwavs preferred over
designs with no running heads (RHN) (Figures 33 to 3h).

ro

Double spacing (S2) was preferrea aver single spacing (S1)
(compare 3a and 3b, 3c and 3d, 3» and 3f, and 3g and 3h).
Note especially graphs 3c and 3d where the spacing between
lines has a dramatic effect under the runnina head (RH),
short lime (LS) indented paragraph condhitron (Pl).

3. Spaced paragraphs (PS) were prefer-ed over 1ndented

paragraphs (Pl) (compare 33 3nd “~. 3b and 37, 3c ana 3g9. 3.0
3d and 3h).
4. There seemed to be a3 general preference for long lines (L)

over short lines (LS) (compare 35 3nd 3¢, 3b ang 3d, 3e and
3g, and 3f and 3h).
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5. The presence of directive cues (CP) was preferred over the no

cue condition (CN) (compare graphs 3a through 3h). Figures
Ja, 3c, 3e, 3g, and 3h show the signi€icant effect of cues
over no cues. The cues seemed especially sensitive to the
running head condition (CP-RHN). When the both cues and
running heads were absent froem designs the disapproval went
up further than when the running head was present without
cues (CN-RH) (Figures 3a, 3c, 3d, and 3h).

6. In Figures 3d anc 3e the absence of a running head had far
greater impact on the design than did the absence of cues
under double spacing, short lines. and indenced paragraph
combination.

7. The most preferred design combinatior included running heads,
cues, double spacing, long lines, and spaced paragraphs (see
Figure 37).

8. The least preferred design combination included no running
heads, no cues, single spacing, short lines and indented
paragraphs (see Figure 3c¢).

Jiscussion

In terms of study-ability preferences for images of text, the impli-
cations for design are many. However, since the effect of these
designs on achievement has not vet been established no generalization
in that direction should be made.

The use of a running head is one of the most stable results of the
study. No design combination without a running head was preferred
over designs with a running head. Although 1t interacted with other
variables in affecting preference its interaction was always in a
positive direction.

The presence of cues as a preferred element in text design was also a
fairly stable influence. The use of rues seemed tc improve the
studv-ability rating in all situations except one (Figure 3d, running
head (RH) line). It rould be thar that particular comhination
produced the simplest and most spacious design, looking very easy to
read and study.

Another fairly consistent trend was found 11 the preference for
double spaced text over single spaced text. However, upon
examination of the interactions 1t was found tnat spacing was easily
influenced by other factors. For example, the absence of a running
head had greater impact on the study-ability rating than did spacing
when comparing Figures 3g and 3h (compare the RHN dot in each
graph). While subjects probablv preferred the more spacious look of
double spaced text, the spacing of the text did not seem as important
in making a study-ability judgment as cues or running heads. This
suggests that design features that affect the orgarnization and
hierarchical structure of the text are more important than the
appearance of spaciousness.

11
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Long lines were preferred over short lines, though tnis did not m

<€ 20,
to be a streng preference. Figure 2 shows this to a greater extent
than Figure 3. This is probably due to the heading location
conditions in rigure 2 which may have emphasized the difference
between the two line length conditions.

The usual interaction between line length and line spacing did not
seem to occur. T s may be explained by the narrow difference
between the two 1ine length conditi~ s since, beth the 40 character
line and 60 character lire fali wichin legibility recommendations.

ine affect of the heading conditions was widely variable. This may
be due to the ragica! effect heading position has or the text design,
since it changes the msrgins, body of the text, and overa:! image
more than any cother change.

The affect of paragraph indication is consistent, though not great.
Generally the spaced paragraph condition was preferreu over indented
paragraphs. Its interaction with other variables was positive bu*
slight. The only urusual incident is seer in Figures 3a and 3e.
Here the paragraph condition appears to interact with cues and
running heads. In Figure 3a there is a wide difference petween cues
present and the two running head conditions. Frigure 3e shows a wice
disparity hetwea2n the two running head conditions in the no cues
condition, The more organized and structured appearance of the
spaced paraaraph condition probably combines with the running head
and arrective cues to produce 3 more study-able appearing screen,

Conclusinn

GCenerglly. although the variables discussed comb'ne to interact when
in“iuencing oreference for studving thev are for the most part
pr=2dictable. A designer that followed a practice of utilizing
“unring heads as general organizers, spaced paragraphs. and a few
directive cues for emphasis would probanly create pages or screens
that produce 3 more positive opinion about study-abilitv within
potentiul regders. Though the most preerrsd design 1n the RHCSL
interaction had isolated neadings, the position of neadirgs 15
orobably not 3s critical. The effect of no head nas on a3
studv-ab ity ating would probablyv be greater, Whhie 1t appears
tnat readers prefer double spacina 3nd long lines, these factors did
~ot 3ppear to contribute 3s much tn the studv-3n1ity of the document
3¢ the other variahles,
While preference e related to legimiiaty, the ultimate test s

Paraing.  Remainina questions anclude tha effact orf these designs on
tegrmar 2oand the acthrvation of learning strareaies,
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Appendix B

Instructions to the Subjects

You will examine several models 0f computer -generated t-xt. These
are models of text that may be seen on computer television screens
when using comnputer-assisted instruction,

Before you begin, look at some of the text amodels in front of
you. Note that they are composed of "X"s and "0"s. The "X"s
represent the body of the text. The "O"s represent words that are
special, such as headings or subheadings. 0On some of the models you
will see throe sets of "i"s that arz darker than the rest of the
text, Thuse dark sets of "X"s represent words that may be in
italice, bold type, or underlined. Finally, some of the aodels have
a box at the top of the page. This box is called hypertext and
contains a cummary of the content 2f the lesson and a list of
computer commands that may help the learner during the lesson.

Whan you examine the text models evaluate each amodel on a
factor called "study-ability.* "Study-ability” refers to both
readability and learning characteristics. For example, a text model
with a high "study-ability" factor would appear easy to read and easy
to c*udy. On the other hand, a text mode! with a low "study-ability"
factor would appear hard to read and hard to study. You are the
judge of what appears easy or hard to ;ead and study. There is no
right or wrong answer. The best answer is whatever you decide. Look
at each model and ask yourself, "If this were actual text would I
find this style easy to read and study or hard to read and study®"

Saort the 44 models of computer-qgenerated *ext into seven piles
according to the "studv-ability" factor. Remember to base your
judgements on how easy the model appears to study as if the model
were actual text. \Use the sorting procedure described as follows:

In Pile No. 1, place the 4 text models that have the highest
"study-ability" factor. In Pile No. 7, place the 4 text models that
have the lowest "study-ability" factor. O0One way to do th:i:s is to go
thraugh the text models sorting them into high, med:ium, and low
“study-ability” piles. Then return to the "high" pile and find the
focur with the highes. "study-ability" rating and place them 1n Pile
No. 1. Ther, go to the "low" pile and find the four with the lowest
"study-ability” rating and place them in Pile No. 7.

After placing models in pile numbers 1 and 7 there will be 56
models left. Place all of the models together and repeat the sortin,
procedure., Place the 8 with the highest "study-abi:ity" rating 1n
Pile No. 2 and thc B8 with the lowest "study-ability" rating in Pile
No. 6.

Then there will be 40 text models remaining. Place all of the
models together again and re-sort them. From these 40 model!s place
the 12 with highest “"study-ability* rating i1n Pi1la No. 3 and the {2
with lowest rating in Pi1le No. 5.
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There will then be 16 models left and they are all placed in
Pile No. 4.

The number of t._ .ext models to be placed in each pile also
appears on the pile identification cards on the table in front of
you. you may rearrange the models until you are satisfied with their
placement, but make sure you place the specified number of text
nodels in aach pile,

you may refer to these instructions or ask the experimenter for
help whenever you wish. Finally, remember to judge each model on how
masy 1t appears to study as 1f 1t were actual text.




Table

Variables Used in Stiauli Desiqn

Leading: (S1) single spacing
{S2) double spacing

Directive Cues: (CN) no directive cues present
(CP) directive cues present

Paragraph Indication: (PI) 1ndented paragraph
(PS) spaced paragraph

Running Head: (RHN) no hypertext present
(RH) hypertext present

Heading Position: (HE) embedded headings
(HI) 1sglated headings

Line Length: (LL) long (60 character) lire
{SL) shaort (40 character) line
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Table 3

Repeated Meisures ANOVA ot CRT Text Models

_____________________________________________ - e o e i e - =

Suss of Degrees of Hean Tail
Saurce Squares Freedos Saquare F Prab.
Mean 31720.00454 { 31720.00454  6992498.00  0.0000
I Crror 0.13609 30 0.00454
RngHd 373.68970 1 373.6497¢C 20,42 0.000!
2 Error 523.30343 30 17,4345
dngs 0.84728 1 0.84726 0.07 0.7867
3 Error 347.66835 30 11.58894
RngHd X Hdngs 0.18196 { 0.18196 0,248 0,627 ‘
§ Errct 23.02117 30 0.76737
Cues 236.50454 ! 236.50454 15.28  0.0003
5 Errar 4A4, 44859 30 12, 48162
RngHd I Cues 0.30744 | 3044 0.47 0,514
5 Error 25.52319 W 185077
Hdngs X Cues 13.72228 1 13.72228 1,16 10,0018
7 Error 33.8558% 30 {.12857
RagHd © kdngs U Tues 2.2005 ! 2,009 AR T O
8 Error 25,6412 30 0,868
3pcg 64,2334 i 64.7384! 4,50 0.0424
S Error 423.95222 3 14.28841
AngHe ¢ 3pca 4,353%7 ! 4,259% d.0]  0.03%
W Error 28.3437% 30 0,9447¢
Hdngs & Spcg 5.77367 { 5.770e7 09 U, 84t
11 Error 94. 24496 36 1.80817
RngHd 1 Hdngs » Ipcg 3.84728 i 0.84728 0.34  H.34v0
17 Error 27.10585 30 0.30353
Cues X Spca 7.484%7 i 0.48417 0.47  0.2299
13 Error 39,9687 a0 1.19894
|
RngHo Y Cues X 3pcg 0.9005u { 0. 00056 5.0 0,578 ‘
14 Error 16.89012 Je v, 3630¢
\
Hdngs X Cues 1 Spcg 2.39970 ! 2.39970 3.4 40738 |
13 Error 20.92843 30 22 0.69761 |
RngHd X Hdnas X Cues X Spcg 2.00056 1 2.00055 291 9.098% |

16 Error 20.54012 30 0.6880v




Tudle 3 tcontinued)
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20

RngHd X Lgth
Error

Hdngs X Lgth
Errcr

RngHd X Hdngs X Lath
Ereor

Cues X Lgth
Frror

kngHd X Cues X Lath
Error

Hdngs X Cues X Lgth
arror

Suss of  Degrees of Rean
Squares  Freedoa Square
237.88760 1 237.88760
259.00302 30 8.63343
0.48437 1 9.48437
32.21873 30 1.07396
19.96018 1 19.96018
63.68044 30 2.12268
4.17389 1 4,17389
12,15423 30 0.40514
0.42389 1 0.42389
25.02923 30 0.63431
3.93196 1 0.93196
23. 43867 30 11, 78194
1324770 i 1.52470
15, 17842 30 0.50375

fingHd X Hdngs X Cues X Lgth 0.00434 1 (. 00454
Errar 13.26109 30 0. 44204
Spcg ) Lgth 12.74244 ! 12.74244
Error 42,6481 30 1.4716¢
fngHo I Spco I Lgtn 0. 26603 1 3. 20663
krrar 14, 43640 30 0. 48122
Hdngs * Spca ¥ Lath 20.43198 R 26.4319%
Error 49.208¢67 30 1.04029
RngHd + Hdngs % Spca ¥ Lath 1. 11341 | 1,:1341
Crror 14 46472 30 0.48216
Cues X Spcg X Lath 0.31392 1 0.31502
Errar 15. 43810 30 0.9212
FngHd X Cues ! Spcg X Lath 9.02470 { 0.0247v
Error 23.86593 30 0.79533
Hdnas X Cues X Spcg X b 0. 26663 { 0.26603
Error 26. 43649 30 0,88122

RxHxCxS.L
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2.98841 I 23 9sm
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Table 3 (continued)

Suss of Degrees of Mean Tail
Source Squares  Freedoa Square F Prab.
Para 136.81302 1 136.813502 18.81  0.0001
33 Error 218.13810 30 1.2t
Rnghd X Para 9.46018 1 9.44018 10.89  0.0025
34 Error 2h. 05544 3o 0.86851
Hdngs X Para 0.31502 1 0.31302 0.25 0,817
35 Error 37.13810 30 1.23794
RngHd X Hdngs X Para 0.69002 ! 0.69002 0.95  0.3345
36 Error 21.70060 30 0.72333
Cues X Para 3. 14143 ! J.1alin3 3.50 C.0254
37 Error 27.87399 MY 0.92912
kngHd X Cues X Para 2.2628 i 2.262b¢ 2,72 0.1094
28 Error 24,94052 0 0.83133
Hdngs X Cues X Para 1.6376C ! 1.63760 290 0.,0983
39 Error 16.87302 30 0.3626v
RngHd X Hdngs X Cues X Para 3.47228 { 3.47278 5.97  v.0259
0 Error 18.8938S 3¢ 0.62833
Spcg X Para S7.24244 1 57.24244 13.96  0.0004
4 Error 107.58569 30 3.98519
RngHa X 3Spcg X Pars 2,68599 ! 2.0839¢9 5,24 0.0174
42 Error 12,70464 30 0, 4234
Hdrgs X Spcg X Para 0.0120v¢ 1 u, 012 0,01 0197
43 Errur 36.56557 MY ', 21988
Rnghd X Hdngs X Spca X Fara 0.54659 ! V. 34539 AT S
44 Error 11216773 e ARG
Cues X 3pcg * Para 3.30496 1 2306 dooa 0900
43 Error 24.58387 3t vogite
EngHd X Cues 1 3pce 1 Para 1274244 ! 12,7524 35077 o
45 Error '4.835¢° o L3945
Hdngs t Cues } 3pcs X Fara U, 54389 | S455- HAS NI S U
7 Error fva 8137 K VN
A I 4,1735¢ ; 41738 Sorvualts
4 Zrrer NI My 24 Ted




Table 3 {continued:

Sums of
Squares

lecrees qt
Fre-dam

Lgth X Para
49 Error

RngHd £ Lgth X Para
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wn
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#dngs % Cues X Lgth 1t Fara
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Figure 1|

Variable Conditions and Interactions

Conditions RHCSL RCSLP

Running Head: present (RH) X X
abser* (RHN)

Directive Cues: present (CP) X

absent (CN)
Spacing {(Leading): single (Si) X X
double (S2)

Line Length: long (LL) X
short (LS) X

Heading Location: embedded (HE) X

1solated (HI)
Paragraph Indication: i1ndented (PI)

spacec (PS)

X = This condition was preferred significantly more than the other 1in
the specified combination of text element variables.
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Fiqure 2

RHCSL Interaction
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Figure 2 (continued)

RHCSL Interaction

Figure 2e Figure 2¢
RHCSL
G.ST' 6.5 RHCSL
6.0+ 6.0 =
5.5+ 5.5 4= ——e RHN
5.0
5.0+
* —e RHN
4.5-4 4.5+ —e S
4.0+ 4.0
3.5+ AH 3.5
3.0+ 3.04
l
25T +— 2.5+ +—
e R HI HE i
ST RS cu- o o- s
L]
Figure 2g Figure 2h
RHCOL e
8.5+ 6.5 T
6.0+ 6.0+
5.5+ 5.5 4

FRHN ’
4.0+ '/// 4.0+
3.5+ / 3.5+

Y 33 1¥ '//

|

3.0+ 3.0+

2.5 % %4’ 2.5 { #

Q HE ol . HE T
hrseris 28 C- e Lo

TN




wil

wt

Fiqure 3

RCSLP Interaction
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Figure I (continuad)

RCBLP Interaction
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Table 4

Marqinal Means of Study-ability Ratings

Running Running
Heads Heads
Present Nc-e

Heading Heading
Licat. Locat.
Eabed Isolate

Direct. Direct.
Cues Cues
Present None

Spacing Spacing
Single Double

Length
Long

Length
Short

Paragr.
Indent

Paragr.
Spaced

3,363

2. 334

3.2%0

J.581

2,968

3.323

2,613

4.194

4,387

4.000

3.000

2,933

3.080

2.806

3,065

3. 129

3,000

3,778

3.903

3.548

4,032

3.063

4.258

4,613

3.903

633

3. 381

.81

3.348

3.710

MLYS

3,393

2.839

419

3.238

3.419

3. /7%

3,065

2.613

2,680

2,581

3.643

S.71%

3.452

4,949

$.177

$,839

4,010

3. 161

4.516

3109

3.903

3,960

3.548

S8

3,318

4,374

$.49

323

4,432

4,441

4.016

8,454

3.54

4.823

3,883

3790

4,948

9.33¢9

4,448

4,432

4,444

4,060

4.266

3,738

419

4,827

4,300

3.3l

4,643

4. 063

5,226




