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Reading Online Text: A Comparison of Four White Space Layouts

By Barbara Chaparro, J. Ryan Baker, A. Dawn Shaikh, Spring Hull, & Laurie Brady

Summary: In this study, reading performance with four white space
layouts was compared. Margins surrounding the text and leading (space
between lines) were manipulated to generate the four white space
conditions. Results show that the use of margins affected both reading
speed and comprehension in that participants read the Margin text slower,
but comprehended more than the No Margin text. Participants were also
generally more satisfied with the text with margins. Leading was not shown
to impact reading performance but did influence overall user preference.

INTRODUCTION

Research investigating the proper amount of "white space"on a web page has produced mixed
results (Chaparro & Bernard, 2001; Spool, 1997). The latest recommendation by the National
Cancer Institute (2003) is to limit the amount of white space on pages that are used for scanning
and searching. Few recommendations, however, are provided for the amount of white space for
online text passages such as short stories, news articles, or online novels.

To examine the effects of white space on reading performance, this study compared four white
space layouts that manipulated margins and leading. A margin was defined as the white space
surrounding the text passage on the left, right, top, and bottom. For purposes of this study,
margins on a web page were manipulated such that 10 mm of white space surrounded the text
(Margin) or 2 mm of white space surrounded the text (No Margin). Leading was defined as the
vertical distance from the baseline of one line of text to the baseline of the next line (i.e., space
between lines of text). This space was manipulated to have 5 mm between lines (Optimal) or 4 mm
between lines (Sub-Optimal). Participants read online text passages from each of the four possible
white space layout combinations: (1) Margins & Optimal Leading; (2) Margins & Sub-Optimal
Leading; (3) No Margins & Optimal Leading; and (4) No Margins & Sub-Optimal Leading. Figures 1
through 4 (below) show examples of each of the four white space conditions.
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The following excerpt is from Eyes on the Prize, the companion guide fo the public televi-
sion servies on America s civil Fights struggle.

During the 19305 National Assodation for the Advancement of Colored People
(MAACP) attorneyvs Chares H. Houston, William Hastie, James M. Nabrit, Leon Ran-
som, and Thurgood Marshall charted a legal strategy designed to end segregation in
education. Thev developed a series of legal cases challenging segregation in graduate
and professional schools. Houston believed that the battle against segregation had to
begin at the highest academic level in order to mitigate fear of race mixing that could
create even greater hostility and reluctance on the part of white judges. After establish-
ing a series of favorable legal precedents in higher education, NAACP attomeys planned
to launch an all-out attack on the separate-but-equal dectrine in primary and secondary
s::hunls The :trattg_r.. prov :d succ::sful In fnu.rma;urUmt:d Stat:s Supreme Court dc-

Figure 1. Margins, Optimal Leading

The _following excerpt is_from Eyes on the Prize, the comparion guide to the public ielevi-
sion series on America s civil rights struggle.

During the 19305 National Assodation for the Advancemenmt of Colored People
(NAACP) attomevs Charles H. Houston, William Hastie, James M. Nabrit, Leon Fan-
som, and Thurgood Marshall charted a legal strategy designed to end segregation in
education. Thev developed a senies of legal cases challenging segregation m graduate
and professional schools. Houston believed that the battle against segregation had to
begin at the highest academic level in order to mitigate fear of race mixing that could
create even greater hostility and reluctance on the pamt of white judges. After establish-
ing a series of favorable legal precedents in higher education, NAACP attomeys planned
to launch an all-out attack on the separate-but-equal dnctn.uc in primary and secondary
schiools. The strategy proved swecessful. In four major United States Supreme Court de-
cistons precedents were established that would enable the NAACP to construct a solid
legal foundation upon which the Brown case could rest: Mizsows ax rel Gaines v, Can-
ada, Regismar of the University of Missouri (1938); Sipuel v, Board of Regents of the
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Figure 2. Margins, Sub-Optimal Leading

The following excerpt is from Eves on the Prize, the companion guide 1o the public televi-
sion series on Amarica’'s civil Fights strugels.

Dunng the 19305 National Association for the Advancement of Colored People
(NAACP) attomeys Charles H. Houston, William Hastie, James M. Nabrit, Leon Ran-
som, and Thurgood Marshall charted a legal strategy designed to end segregation in
education. Thev developed a seres of legal cases challenging segregation in graduate
and professional schools. Houston believed that the battle against segregation had to
begin at the highest academic level in order to mitigate fear of race mixing that could
create even greater hostility and reluctance on the part of white judges. After establish-
ing a series of favorable legal precedents in higher education, NAACP attomeys planned
to launch an all-out attack on the separate-but-equal doctrine in primarv and secondarv
schools. The strategy proved successful. In four major United States Supreme Court de-
cisions precedents were established that would enable the NAACP to construct a solid

Figure 3. No Margins, Optimal Leading
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The jollowing axcerpt is_from Eves on the Prize, the companion guide to the public televi-
sion series on America’s covil rights strugple.

During the 1930s National Association for the Advancement of Colored People
(NAACP) attomeys Charles H. Houston, William Hastie, James M. Nabnt, Leon Ran-
som, and Thurgood Marshall charted a legal srategy designed to end segregation in
education. They developed a series of legal cases challenging segregation in graduate
and p:nf::ssiu-nal schools. Houston believed that the battle against scgrcgatiun had to
begin at the highest academic level in order to mitigate fear of race mixing that could
create even greater hostility and reluctance on the part of white judges. After establish-
ing a series of favorable legal precedents in higher education, NAACP attomevs planned
to launch an all-out attack on the separate-but-equal doctrine in primarv and secondary
schools. The strategy proved successful. In four major United States Supreme Court de-
cisions precedents were established that would enable the NAACP to construct a solid
legal foundation upon which the Brown case could rest: Missourt ex rel Gaines v. Can-
ada, Registrar of the University of Missouri (1938); Sipuel v. Board of Regents of the

University of Okdahoma (1948); MeLawm v. Oklahoma State Regenis for Higher Educa-
#aw C1T05 and Suwear v Padsndes (1050

Figure 4. No Margins, Sub-Optimal Leading
METHODS

Participants

Twenty college students (10 male, 10 female) with normal or corrected vision participated in the
study and received compensation of $25. One female participant was unable to complete more
than half of the study and was eliminated from the analysis. Eighty-nine percent of the participants
reported visiting websites daily and 10.5% reported visiting websites only a few times per week.
Primary online activities reported included e-mail, browsing, searching for information, and instant
messaging. Eleven percent of the users reported reading online 24 - 40+ hours per week, 26%
reported reading 7 - 24 hours per week, and 63% reported reading 0 - 6 hours per week.

Materials

Text passages used in this study were chosen from SAT and ACT practice examinations and
contained approximately 800 words each (M = 802.00, SD=59.68). The passages were presented
in a graphical format to incorporate the white space layout features discussed above. Passages
were randomly presented using a Visual Basic 6.0 program which captured reading time, and were
presented on a Dell Inspiron 5100 Laptop with a 15"display running 1400 x 1050 screen resolution.
Passages were also presented on two consecutive pages; users clicked on an arrow at the bottom
of each page to advance to a subsequent page or return to a previous page. No scrolling was
required. Users read the passages at a distance of approximately 50 cm.

Procedure

Participants were randomly assigned to read two passages from one of the four conditions. In each
condition, they spent approximately 20 minutes reading two documents. They were asked to read
each document at their own pace. After reading each passage, the participant was given eight
comprehension questions about the passage. Participants were permitted to go back to the
passage to look up the answers to the questions, but were advised that they only had 5 minutes to
do so. After reading both documents, the participants completed a questionnaire regarding their
reading satisfaction. Participants then took a short break and then repeated the procedure for the
other conditions. After all four conditions were completed participants were shown a sample page
with images of the four conditions and asked to state their preference as to which layout they liked
best. The order of the conditions and passages was counterbalanced across participants.
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RESULTS

Reading performance

Reading time was averaged across passages for each condition and converted to words per minute.
Comprehension scores were computed as a sum score out of a total eight possible. A two-way
within subjects ANOVA revealed a marginally significant main effect of margins for reading speed
(F(1,17) = 3.61, p =.07), with passages in the No Margins condition read faster than those with
Margins. There was no main effect for leading or interaction between margins and leading.

Examination of the comprehension scores also revealed a main effect of margins (F(1,17) = 8.34,
p = .01). Comprehension of the Margins was higher than that of the No Margins. This indicates that
while the participants read the Margin passages slower, they comprehended more than when
reading the No Margin passages. There was no main effect for leading or interaction between
margins and leading.

Table 1. Mean (SD) Reading Performance Across Conditions

Margins, Margins, No Margins, No Margins,

Optimal SubOptimal Optimal Sub-Optimal

Leading Leading Leading Leading
Rea‘gwgl\jg’eed 176.73(38.39)| 182.34(56.43) | 185.42(50.08) | 200.94(62.04)
Comprehension 5.17(1.08) 5.06(1.38) 4.28(1.32) 4.58 (1.36)

Effect of Margins on Reading Speed
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Effect of Margins on Comprehension
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Figure 5. Effect of Margins on Reading Speed and Comprehension.
Satisfaction

Results revealed a significant main effect of Margins on satisfaction. Users favored the Margin
condition, reporting lower levels of physical fatigue during reading and greater satisfaction with the
layout for the presentation of textbook, leisure, and news material. Results also showed a
significant Margin x Leading interaction for questions related to satisfaction with the overall layout
and perceived eyestrain. Post-hoc analysis showed that in both cases, the No Margins, Sub-Optimal
Leading condition was significantly less satisfying and more strenuous.

Preference

Results from a Friedman X2 test showed a significant preference for the Margins, Optimal Leading
condition ( X2 (3, N = 18) = 8.80, p < .05). Post-hoc analysis showed this condition to be
significantly preferred over the No Margins, Sub-Optimal Leading condition. Preference for each
condition (percent of participants choosing each layout as their first choice) is shown in Figure 6.

Preference for White Space Layout
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Figure 6. Preference of white space passages. M-OL= Margins - Optimal Leading; M-SL =
Margins, Sub-Optimal Leading; NM-OL = No Margins, Optimal Leading; NM-SL = No
Margins, Sub-Optimal Leading

DISCUSSION

Results from this study showed that the manipulation of the Margin white space affected both
reading speed and comprehension; participants read the Margin text slower, but comprehended
more than the No Margin text. In general, the results favored the use of Margins. The manipulation
of Leading did not seem to impact reading performance, but did result in lower satisfaction with the
layout and perceived eyestrain when paired with No Margins. Forty-seven percent of participants
chose the Margins, Optimal Leading layout as their favorite, while 50% of the participants chose
the No Margins, Sub-Optimal Leading text as their least favorite. The second preferred combination
was the No Margin, Optimal Leading condition. Interestingly, those that chose this condition as the
best layout said that they liked the spacing between the lines and indicated the font looked larger
and was easier to read. So, while leading did not affect reading performance, it did appear to
influence user preference.

The use of white space for online reading is important as the number of people using online
textbooks and materials continues to grow at a steady rate ("Another non-traditional option,"n.d.).
Figure 7 shows an example of two websites offering short stories. As shown, each utilizes a
different amount of white space. The top example is very typical of a selection from a short story
site and uses very little margin. Based on the results of this study, it is possible that reader
comprehension may be reduced for this passage. Designers should be aware of the potential
influence of white space on reading performance. Future research needs to be done to examine the
role of white space in online reading. While this study investigated the use of margins and leading,
future studies could examine the impact of such variables in multi-column displays and with
various line lengths.

BY EDMGAR ALLAN POE
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& not perceive that my smide pow was ol the thooght of his menclation.

He had a weak point--thss Fornmato-- although in other regands he was a maan 1o be respected and even feared. He prided bimsell on bes connoissearship in wine.
Few ltabians have the troe vistooso spiit. For the most part ther enttmsaxem i adopted 1o asit the time and opportantty--io practise nposture upon the British and
Austrian milbonsres_ In panting and gemmary, Fortanato, Boe his countrymen, was a qaack--but in the maiter of ald wines he was sincere. In this respect | did not
¥y fivom hum materialh: | was sdalful m the Itaban vintages mye, and bought bargely whenever [ could

http://mbhs.bergtraum.k12.ny.us/cybereng/shorts/caskpoe.html
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Lynne Rees

Open Or Wrapped

As Francine wipes down the glass on the hot food cabinet she checks
to see if the kid is there again. And he is, leaning against the bus

= YISW Comments stop, his faded and seratched rucksack crumplad on the pavement. He
P smiles quickly then looks down at his feet, as f he's fnghtened of
s CEeE seeing what response hell get from her. He's been there nearly every
- printable Varsion day for two weeks now, turning up before they apen at five and

bl "L L

hanging about until seven. A couple of times she thought he was

handhald version going to come in and order some chips but he only ever got as far as
the door and then he turmed round and wanderad back to the bus
- fmaching matarials stop. She's rarely seen him leave, just looked out through the plate
glass window as she's been wrapping someone's tea and noticed he
—more stones by this was gone.

http://www.short-stories.co.uk/

Figure 7. Examples of white space used on two short story websites.
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