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CHAPTER I

INTRODUCTIOK

Research concerning reading speed, type size,
leading, and line width has been conducteéd in a sys-
tematic way for the past 50 ysars. Donald G. Paterson
and Miles A. Tinker, professors of psychology at the
University of Minnesota, were the first researchers
to use scientific procedure to study the affect of
varied typographical arrangements on a broad scale--
their

e « o results indicate that a definite
range of optimal line widths exists and lines
shorter than or longer than the& optimal range
definitely retard reading speed.

In a series of eleven reading performance
experiments they found that excessive short lines
(9 picas) and excessively long lines (43 picas)
are both read much more slowly than lines of
moderate width (19 picas).

It appears that the decreased afficiency
with which a very short line is read is dus to
the reader's inability to make maximum use of
horizantal peripheral cues.

Analytical records derived from the reading
of extremely long-line widths reveal that the
task of locating the beginning of successive
lines of print is accomplished only with great

‘difficulty. (12-577)

The Minnesota eye-movement camera was used to reveal
the specific patterns of eys movemesnts involved in

reading optimal versus non-optimal lines widths.



H. E, Burtt, a British psychologist, found that
style and size of type, length of line, space betwaen
lines, spatial arrangement of page, color of printed
material, and illumination of the printed page all
affect legibility and, consequently, readability (3 )k

In contradiction to Tinker and Paterson, Matthew
Luckiesh and Frank Moss concluded that the readability
of 10-point Texttype with 2 points of leading dimin-
ishes as the length of line is increased from 13 to
about 21 picas; and that further increases in line-
length result in less important changes in readability
(11).

W. F. Dearborn studied the affects of variation
in line width on eye movements in reading and found
that in short lineg more fixations were requirad to
read the same amount of material (4).

Leading (spacing between lines) appears to have
a definite affect on the legibility of type. Griffing -
and Franz were among the firat to experiment with the
affect of leading on legibility of type. They found
that a slight increase in readability resulted when
leading was introduced in 5-point type (8). Later,
an experimenter named Béntley found that with different
amounts of leading the rate of reading changed. Un-

leaded material was read relatively slowly. The reading



rate increased with additional leading up to 7 points,
and then rapidly declined (2).

Reagons for Undertaking the Study

Today, the newspaper is in strict competition
with many other types of communication media. Tele-
vision, magazinees, motion pictur es,and radio presumably
all take some& of the reader's time. The Audits and
Surveys Company, in a special report prepared for the
Newsprint Information Committee, found that over one-
half (53 .5%) of the newspaper readers spent less than
40 minutes svery day reading the newspaper (l). Be-
causa the& reader spends relatively so little time with
the modern day newspaper, it would seem important that
the newspaper have the best possible typographical
arrangement along with the correct kind and size of type.
A lesg readable product could well invite less reader-
ship with more reader reliance on news and information
on all other competitive media.

The author feels that the modern newspaper format
should be investigated and be changed, if necessary,

8o that newspapers can compete successfully for the
reader's valuable time, Few studies concerning line

width have been made since the early 1940's. Since



then most newspapers have changed type faces, type
8izes, &nd line widths, but they have little empirical
data on which to judge their typographye.

Tinker and Paterson found that most newapapers
before World War II were in a trend toward larger type
sizes and longer line widths, but the newspapers changed
to space=saving column form after the war started.
Editoral line widths were more commonly 15 and 15%
picas, but were often reduced to 1lli to 12% picas with
7 point type on an 8 point slug (13).

With the development and widespread use of
teletypesatter units, the Associated Press and the
United Press International selacted a standard 1ll~
pica width column for the newspaper format. HNearly
all daily newspapers today use the ll-pica width column.
Three well known publications, the Chrigtian Science
Monitor, the Wall Street Journal, and the Ngtional
Obgerver, have abandoned the standard ll-pica line
width arrangement and switched to a wider column measure.

One of the most recent changes was made March
l, 1965, by the Christian Science Monitor. The Monitor
departed from its traditional eight-column style and
adopted a five-~column layout throughout the paper.

At a press conference in New York, Bruce G. McCauley,



manager of the Christian Science Publishing Society,
gave details of the new format and reasons for under-
taking the change.

The new columns are 16 ems wide and the
basic type is 9 point. In the previous makeup
7% point type was set 102 ems wide. There are no
column rules in the new design. A more liberal
use of Khotographl and artwork &re a part of the
new look.

Mr. McCauley said the three most important
challenges faced by newspapers today are:

'l) The tremendous scope and complexity of
today's news, particularly national and inter-
national.

'2) The rising role of radio and television
in rapidly broadcasting the spot news, and the
change this is making in the newspaper's function
of news coverage.

*'3) The increasing necesaity that our citigzens
be better and more fully informed of the rapid
developments in thias space age.'

Mr. DeWitt John, editor, said the larger
sized column was selacted for two good reasons:

'1l) Intensive research shows that the 16-
pica column that we are using in the new layout
is the most ideal for reading purposes.

'2) Because we needed a much larger column to
accommodate a larger and easier-to-read type.'

The Wall Street Journal and the National Observer

have been using a six-column format for several years.

A fourth paper, the louigville Courier-Journgl, published
an experimental issue January 27, 1965, containing

the six-column arrangement. Lisle Baker Jr., &xecutive
vice-president and general manager, said the experiment
was "to prove to ourselves what a six-column newspaper

would look like and to have such a newspaper to show



to publishers and editors all around the country."”
(6-12) The following reasons were given for the format

change:

1) The ll-pica line width is too short for
easy resadability. Typographical experts are
convinced that in 8 and 8§ point type, a 15-
pica width is more nearly the ideal size. We
are close to that in thie edition.

2) The ll-pica width imposes great limitations
on headline writing. No one knows the manhours
spent on copy degks struggling to write good
headlines in ll-pica restricions.

3) Mechanically, the speed of typesetting,
whether manual or TTS, is increased in terms of
characters per hour by longer line lengths.
Further, the frequency of hyphenation is reduced
by longer line lengths. HNormally, we hyphenate
one line in five., We believe this edition will
show a eignificant reduction in hyphenation.

4) Checks show that almost all national m&gszines

resently have column widths of approximataly

3.6 picas. This raises the speculative point as
to whether our narrow column widths forsclose
opportunities for advertising which we might
otherwise obtain. Obviously, it ias easy for any
newspapsr to alter requirements for local adver-
tising, but it would require widespread industry
action to sharply change requirements for national
advertising.

*Summed up,?! they said, 'what we did was
to change for this one day from eight ll-pica
columns with 3-point rules to six columns of
14.9 picas, keeping the 3-point space. Our normal
form width of 89.9 picas remained unchanged.'

'Normally, our line length is 10.8 picas
?gfgg} mat shrinkage of 3/8 of an inch remained.’

In the April 10, 1965, issue of Editor and

Puybligher the management of the louigville Courier-
Journgl was quoted as saying that they plan to change



to a 6-column page format starting August l:
The column width planned by the Louisville
papers will be 14.9 picas or 2 7/16 inches, as com-

pared to the ll-pica width used by most eight-column
newspapers.

On January 27, 1965, the ggg;%egggggfnal
published an experimental issue in the 6-column
format. Public response from readers, adver-
tisers, agencies and other newspapers was said to
ba 8o favaruble the mangement decided to make the
change ﬁ;rmanent.

+« Baker said the wide column makes reading
comprehension faster; requires fewer hyphenated
words; reduces eye strain; and allows for more
descriptive headlines and better use of photos.
(7-22)

This same issue of Editor and Publisher stated
that the Rivergide (California) Press and Enterprise
has followed the Louisville experiment and has gone to
a six-column format on page one, Editor "“Tim" Hays,
Jr. reported that the editoral page and inside pages
will be re-designed next (7).

Other investigations of type faces and type
sizes have been made by psaychologists and researchers.
Tinker and Paterson made a study on the speed of reading
nine point type in relation to line width and leading.
Their results showed that an optimal reading rate occurs
with line widths of 14 to 30 picas and with 1 to 4
points leading (14).

Some newspapers have realized that more legible

type faces are desirable to enable readers to read



faster and more comfortably. The Rock Hill Evening
Herald (South Carolina) decided to change ita type

face but could not find a suitable way to select onée;
hence, it asked the assistance of Professor R. Laffitte,
director of the reading program at Winthrop College

in Rock Hill, South Carolina. Professcr Laffitte

used an eye-motion camera at the college for evalu=
ating the reading ease of the type facee that were
selected for the tests.

The machine is an ophthaimczraph, and
Professor Laffitte often uses it in classroom work
to determine whether or not a student is having
eye trouble,

The machine, Professor Laffitte explains,
is easentially nothing more than a 35mm camera,
enclosed in a chassig. The camera is used in
combination with a set of lenses, which look
much like lenses on a microscope. The two lenses—
one for each eye=--are focused in front of the
eyes. Two beams of light shine into the eyes,
reflecting off the cornea (or eyeball) through
the lenses and into the camera. The picture
made by the camera is thus that of the light
beam after it comes off the eyes and goes through
tha lenses. Thus, the camera records a picture
of a moving spot of light.

Thirteen 3 x 5 cards, each containing a
two-inch paragraph of a selected type face on
newsprint, were ugsed for the test.. After the
sub ject read all 13 of the carda, the film was
removed from the camera and developed. Professor
Laffitte read each negative. He counted the average

" number of eye fixations per line. The type face
having the smallsst number of fixations per line
was considered the most readable. (9=69)



Nearly all of the previous studies on reading
speed and line length seem to indicate that newspapers
do not use the optimum column width, To further aggra-
vate the problem of narrow~line widths, many newspapers
have "mat shrinkage"” which reduces the standard 1ll-
pica column to an eveén narrower width. Mat shrinkage
occurs when heat removeg the moisture from the paper-
asbestos mats that are used to cast page forms into
lead for newepaper preaasses. Varying amounts of moisture
can be removed to "shrink" the mat to the desired size.
Mat shrinkage in newspaper plants has permitted a greater
savinge in newsprint (10). A savings of one-half
to five-eights of an inch-per page may be made on a full
newspaper page, but this saving is made at the expenss
of narrower column widths in the published newspaper.

For esxample, the April 2, 1965, issues of three
large metropolitan newspapers all had different line
widtha because of the variation introduced by mat

shrinkage. The St. Louis Post-Dispatch, the log Angsles

Timeg and the Philagdelphia Inquirer measured 10.0,
10.2, and 10.4 picas, respectively, after mat shrinkage.

The purpose of this study is to determine whether
any difference exists in the reading spead of newspaper
copy set in a modern type face (not tested by Tinker and
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Paterson) on an ll-pica line width &8 compared to the
same copy set on & l5-pica line width. Subaidiary reasons
for undertaking this study are to ascertain whether

there is any relationship between reading speed and

these characterigtics of readers: (1) sex; (2) age;

(3) year in school; (4) wearing reading glasses; (5) self
appraisal of amount of reading done.



CHAPTER I

METHODOLGY

Quegtionnaire and Reading Congtructilon

The objective of this study was to determine
whether any reading speed difference exists between
newspaper copy set in two different line widths., The
Flesch readability formula was used on several wire
service articles to select one that would typify a
general newspaper story.

The article selected (see Appendix A) had a
reading ease score of about 60, According to Flesch
this score would rate the story standard to fairly
difficult in reading ease, The syllables per 100 words
came to about 150, and the average sentence length
was around 20 words. This article would be equivalent
to one that could be read by someone who finished the
7th, 8th, or early years of high school. The Associmted
Press telatypesetter wire gservice was used as the source
for the newspaper copy which was selected for use in
the investigation.

Correspondence was then made with the research
department of the Minneapolis Star and Tribune. Otto
He. S8ilha, vice~prasident of the Tribune, had the type
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gat for identical copy in an ll-pica and a 1l5~pica
column width, The type was set in 9-point Imperial
on a 9% slug, the Tribune's ordinary type face.

In order to duplicate a ne#wspaper as closely
a®s possible the copy was set in twe columns, separated
by & column rule and printed offset on a newsprint
composition type of paper. Form A reprasented tha
copy &et in an ll-pica column width, and form B rapre-
sented the same copy sé&t in an 1l5-pica column width.

A cover sheet (see Appendix B) was attached to
each of the forms A and B. Questions included on the
cover sheet were selected by the author on the basis
of which demographic variable might bear on the findings.
Also, information about the study and directions for

reading the copy were given on the cover sheet.

Deac o . d

The author selected local junior high, senior
high, and college students to participate in thes study.
This sample of students is not purported to b& a random
sample of all students in these three schools. Because
of availability, students in junior high and senior high
were obtained from the study halla only.

The Brookings Junior High School and Senior
High School were selected as being fairly typical of
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schools throughout the country. The schools have a
total enrollment of approximately 1120 students in the
1964~65 school year and serve the surrounding farms
and community of Brookinge, South Dakota. The students
tested, seventh through the twelfth grade, represent
both rural and urban families. Table 1 shows the
number of participants used from the junior and senior
high school.

Table 1. Number of Junior High and Senior High
School Participants

Junior High School 50 L6
Senior High School 68 76
Total 118 122

Students were selected from the classes made
available to the author. Students in college who
might have had contact with printing, Jjournalism, or
speed reading courses weére avoided in order to keep
down the chance of a biasing error in the study.
Table 2 indicates the number of college participants
contacted.

1775067

SOUTH DAKOTA STATE UNIVERSITY lIBRARY
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Table 2. Number of Univergity Participants

Freshman 36 34
Sophomora 31 28
Junior 45 52
Senior 31 28
Graduate 5 3
Total 148 145

The author realized the importance of proper

administration of the queationnaire and the conducting

of the timed reading teast, Care was taken to preasent
identical directions to all subjectas in the study.

The Testing Service Office at South Dakota State University
gave the author useful advice on how to administer a
reading tesat correctly.

The participants were instructed to answer the
questiona on the cover gheet, study the diréctions for
the timed reading on the preceding page, and then wait
for the examiner's signal to begin. Care was taken
not to mention the word "test" or "speed reading".
Directions made it clear that the participants were to

read at their normal rate and that the study was not any
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kind of a speed test. The resading material was attached
to the cover sheet, and the subjects were timed with

a stop watch for exactly one minute. At the end of
that time the participant marked the word he was on when
the examiner gave the "stop" signal. The author then
explained the reasons for undertaking the study to

the participents,
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CHAPTER III

RESULTS

Resulte of the study seem to indicate that there
is a considerable difference in the reading speed of
copy set on al ll=-pica column width as compared to the
samé copy set on a l5=-pica column width,

The mean reading speed of 266 participants on
the ll-pica copy was 225.8 worde a minute. Reading the
same copy set on a l5-pica width, a total of 267 pir-
ticipants read at a rate of 235.0 words a minute, &an
increase of 4.l%. Comparing the means by the use of
Fisher's t-test, the author found the differences wers
significant beyond the .0l level. (The .05 level or
less was accepted as being significant for the purpossas
of this paper.) Table 3 indicates the mean reading

speed results.
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Table 3, Mean Reading Speeds From the ll-Pica
and 15-Pica Copies, Total Sample

Reading N Amber of SW=Wiean Reading

Groups Participants Speeds. .
1l-Pica Copy 266 225,8%%
15-Pica Copy 267 235,0%%
Total 533 230.4

i B [

ari f Read S d sisg of

Findings from the investigation appears to
show that sex difference affects the reading spead
only slightly. The femsles, however, appear to bes
glightly better readers than the males., Women who
wear glasses sSeem to read the l5-pica copy more slowly
than the ll-pica copy, an unaccountable reversal of
other findings in this study. Men who weir glasses
were found to read the two widths at about the same
rate.

Of the 266 participants reading the ll=-pica width,
97 were females while 169 were males. The males had
a reading mean speed of 220.3 words per minute as compared
to 235.4 words per minute for the females. Table 4
shows the results of male and femal® participants

reading copy of different lengths.
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Table 4. Mean Reading Speeds of Males and Females
From the 1ll-Pica and 15-Pica Copy

umber aan er Cent

of Participants Reading Speeda of Increase
Sex =P -Pica ll-Pica 1l5-Pic or Decreasge
Male 169 161 220.3 235.1 +6 .o 7FH*
Female 97 106 235.4 234.8 - «3%
Total 266 267 225,8 235.0 +U o 1 H%*

Wienilicant beyond the 0L levere .

When one compares the males reading ll-pica copy
to males reading l5-pica width copy, he finds that ths
mean reading speed increases significantly to 235.1
worde per minute or almost 7%. In contradiction to
this is the finding that females read slightly slower
(but not significantly slower) on the longer l5-pica
column width by reading 234.8 words per minute or a
decrease of .3%

This decrease of mean reading speed for the
females on the l5-pica copy, as shown in Table 4, could
be due to tha fact that more of them happened to be
wearing glasses. A total of 62.5% of the females were
wearing glasses when reading the l5-~pica copy compared
to 53.6% on the ll-pica copy. This may have had the
effect of reducing the total mean reading speed for the
females on the longer width copy.
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The author found that males with glasses did
not seem to read esither faster or slower as the column
width was increased. The females wearing glasses read
5.5% faster on ll-pica width than the females with
glasses reading the l5-pica width, reversing most of
the other findings in this study. Table 5 indicates

these results.



Table 5. Mean Reading Speeds of Students Who Wear and Students Who Do Not
Wear Glasses

ﬁumg ermi m: m
Wear f Participants Reading Speeds of Increase
Sex Glasses ;l-Pica 15-Pica 11l-Pica  l5-Pigca or Becreage
Male Yes 68 52 226.6 226,2 - «2%
Female Yes 52 65 24,7.6 2341 - 54 5%
Male No 99 107 217.1 241.1 +11 o L5p%*
Female No L5 39 221.2 23844 + 7.8%%k
e e e —— — — g

*%%Six of the subjects failed to give a response to the question.

oz
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Males and females who do not wear glasses seenm
to benefit the most by a column width increase. Reading
speed of males increased 1l.1% from 217.1 to 241,1
worde per minuts on the l5-pica width copy. Females
also made a significant incrsase from 221.2 to 238.4

words a minute or an increase of approximately 8%.

re Groups

Tablae 6 shows that the line width increase appears
to benefit subjects of all age groups. Algo, reading
speed tends to increase significantly with age. Thers
was a significant increase in the mean reading speed
between ll- and 1l5-pica measure in all age groups
to at least the .05 lavel.
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Table 6. Mean Reading Speeds of Various Age Groups

of Parttctpantn———ue:ding—a eeds
Groupg 1l-Pica 15-Picg 1ll-Pica 15-Pica Igcr!g[g__
10-13 Years 39 32 196.7 200.7  2.3%*
14-17 Years 74 80 199.5 208.3 L o b3
18-21 Years 117 117 24443 253.2  3.6%*
22-25 Years 21 2l 244 ,0 250.8 Ay L
26-or More 15 14 260.5 286.3 9.9%*
Total 266 267 225.8 235.0 Lo 15*

3§IgnITIcant beyond the .05 Tovef.

The participants whose ages were 26 years or
more had the greatest reading speed increase (9.9%).
The 14 to 17 year age group was next with over a 4%
increase or an 8.8 word per minute faster mean resading
spead.

The average college age group, 18 to 21 years,
increased their reading speeds almost 4% on the 15-
pica width copy. Thes remaining two groups, 10 to 13
and 22 to 25 years, had mean reading speed increases
of over 2%. Comparing the total ll-pica copy mean
reading speed against the l5-pica copy shows the total
increase is slightly over 4%. The mean reading speed

resulta of the various age groups are shown in Figure 1.
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Some tendency is apparent for the wider type width
to benefit older readers more, However, a larger sample
of persons in the oldest age group would have to be
obtained befores this conclusion could be warranted.

290] -
280
270
260
250
240
230
220
210
200
190

)

eds

Mean Reading
(In Words Per

-
L

Age Groups

Figure I, Mean Reading Speeds of Various Age Groups

l5-Pica Width Copy
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Comparison o%%eﬂlmﬁmﬂ.&ﬁs&s&%e.mr_em

of Re

The participants in this study wers given the
opportunity to express opinions on the amount of reading
they did in comparison to the amount of reading they
think others their own age did.

Table 7 indicates that the students who thought
they read more than most people their age had the
highest mean reading speed of the othar two groups,
but they ended up with the lowest per cent of increase
on the longer with copy. The ones having the ll-pica
width copy had a mean reading speed of 268.0 words a
minute. The participants having the l5-pica width
copy read almost 2% faster with a mean reading speed
of 272.7.



Table 7. Mean Reading Speeds in Relation to Expressed Amount of
Reading

Xpressed TNumber Tea g
Amount of Participants Reading Speeds of

of Reading 11-Picg 15-Pica 1l-Pica 15-Pica Increase
Read More Than

Most People Your Age L9 L3 268.0 272.7 1.8%*
Read About As Much As

Most People Your Age 181 182 220.1 232.4 5 5%
Read Less Than

Most People Your Age 34 38 199.0 212.0 6. 55
Total 261, 263 226.3 236.0 Lo 35%

¥ Significant beyond the .05 levels
*x8ix of the subjects failed to give a respone®s to the question.

1 1A
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The groups that thought they read about the sama
as others their own age had a reading speed increase
of almost 6% on the 1l5-~pica width copy. Over 68% of
the total participants in the study indicated that
they thought they read about &8 much as others their
own age.

The third group had the lowest mean reading speed
but appeared to benefit most in the line width increase.
Their mean reading speed went from 199.0 to 212.0 words
a minute on the longer l5-pica line width. This gives
a 6.5% increased reading speed to the ones who thought

they read less than otheras thaeir own age.

TR

The students tested from these two schools had

o E&a&.ﬁze_eg.mlea.;n_wq

varied responses from grade to grade. There were two
grades in which students increased reading speeds on
the ll-pica copy whiles students in the other five grades

increased reading speed on the l1l5-pica copy.
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Table 8. Mean Reading Speed as Compared to Year
in Junior High 8chool and Senior High

School

Year —— Number — Mean . Per demt
shool . Sl-Plas it PiealicPien. 10oFita of Decrease
7th Grade 28 26 192.1 186.8 - 2.8%

8th Grade 22 20 . 207.5 223.9 + 7.9%*
9th Grade L0 L5  192.1 196.9 + 2.5%%
10th Grade 14 9  208.4 226.8 + 8.8%
11th Grade 6 9 226.2 218,.6 - 3.4%
12th Grade 8 13 185.1 213.2 +15.2%
Total 118 122 198.2 204.7 + 3.3%

%S1gnificant beyond the . evel.

Table 8 indicates a tendency for the students'
reading spead to increase with the number of years in
school. The author do#s not consider the few number
of participants in the 10th, 1llth, and 12th grades
to be sufficient enough for a fair representation,

The 8th and 9th grades have increases of 7.9% and 2.5%
in reading speed on the l5-pica width copy. Both of
theee increases are significant to the .05 level,

The author tested 253 participants from the
college lavel., The students were then divided into
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freshman, sophomore, junior, and graduate level groups.
The results indicate a definite reading speed increase
as the student progresses through the grades.

The freshman group had a slight increase of 2%
in reading speed on the l5-pica width copy. The increase
wag about 4.3 total worde per minute on the longer
width copy than on the ll-pica width copy.

The sophomore group was the only one that read
more words per minute on the ll-pica copy than on the
l5-pica copy. They read over 7% faster on the shorter
measure,

Table 9 indicates that the junior group had
about a 4.5% increase in reading speed on the l5-pica
width measure. The author tested more college students
from this group than any other.

The participants in the senior group had the
greatest reading speed increase on the l1S5-pica as compared
to the other two undergraduate groups. The reading
speed increased from 255.2 to 295.7 words per minute
or an increase of 16% on the l5-pica width copy.
Although the graduate group had a larger increase in
reading speed on the l5-pica copy the author feels this
does not adequately represents a true speed because

of the few number of participants tested in the study.
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Table 9. Mean Reading Speed as Compared to Year

in College

Year Number Vean Per Cent

in of Participants Reading Speeds of Increase
gollege 1l1-Pica 15-Pica ll-Pica 15-Pica _or Decreasge
Freshman 36 34 222.0  226.3 + 1.9%*
Sophomore 31 28 24461 22644 -7.8%
Junior L5 52 262.7  274.3 + Lo W F*
Senior 31 28 255.2 296.7 +16.0%*
Graduate 5 3 27448 396.3 L4.2%
Total 148 145 24L7.8  260.4 + 5.1%*

¥3ignificant beyond the .05 level.
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CHAPTER IV

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
FOR FURTHER STUDY

Summary

The purpose of this study was to find if any
reading speed difference existed in newspaper copy
set in two different line widths. Similar studies
have been made by researchers on the resading speed of
varied line widths, but very few recent studies have
been made on varied line widths using a modern newspaper
type face.

The author attempted to duplicate the column
typography of the Minneapolls Star and Tribune as
closely as possible, The mame type face was used (9=
point Imperial), and the copy was set in the Star and
Tribune plant. The copy was printed on newsprint paper.
The copy was set in a conventional newspaper width of
ll-picas and in a 15-pica width. A questionnaire was
attached to each copy. Demographic data that the
author thought pertinent was included. This questionnaire
sheet contained directions to the participants for a
timed reading of the& newspaper copy.

To insure a random distribution, the copy set

in the two=line widtha was alternated betwesan the



the students of sach group tasted.

All groups tested by the author were giwven
identical oral instructions. The subjects were then
instructed to read the copy for a timed period.

The sample used in this investigation wers
students from the Brookings Junior High 8chool,
Brookings Senior High School, and South Dakota State
University.

The results of this astudy indicate that: (1) the
total number of participants resad the l5-pica width
copy significantly faster (4.1%) than the participants
reading the ll-pica copy; (2) males had a significant
increase in reading for the 1l5-pica copy, and femalas
had a slight decrease# in reading speed for the 15-
pica copy; (3) females who wore glasses read the l5-
pica measure more slowly, and males who wore glassea
read the two measures at about equal speed; (4) both
females and males who did not wear glasses read the
l15-pica measure significantly faster than the ll-pica
measura; (5) every age group tested had read significantly
more material from the l5-pica copy as compared to the
1ll-pica copy (6) participants who thought they read
more than, about as much as, or less than, other peopls
their age also showed a significant reading speed in-

crease for the 1l5-pica measure as compared to the
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ll-pica measure; (7) all prae-college students except
those in grades 7 and 11 had increases in reading speed
for the 1l5-pica measure; (8) and all college students
except sophomores had significant increases in reading

speed for the l5-pica width.

Conclugiong

Several conclusions can be drawn from the findings
of this study which can represent the totality of news-
paper readers as a whole. It would seem feasible to
say that copy set on a l5-pica line width can be read
with greater ease than copy set on an ll-pica line
width, but caution must be used because a different
sample might produce entirely different resultsa.

It also ssems evident that the wearing of glasses has
a direct bearing on which measure (ll-pica or 15-pica)
is read faster. It was found that female readers Wwho
wear glasses read the ll-pica measure faster while
males with glasses read both widths at about the same
rate,

Other conclusions that seem important are as
follows: (1) all age groups read faster on the whole
from the l5-pica copy; (2) all school grades tested
except 7th, 1llth, and sophomora in college read faster
from the 1l5-pica copy; and (3) all groups who were



33

classified on the expressed amount of reading (i.e.

read more than, about as much as, or less than) read

more from the 1l5-pica copy.

This study has indicated that line width has a
definite functional relationship to reading speed.

In this respect, the author recommends that a compre-
hensive study be made, with other modern newspaper type
faces, to ascertain the relationship betwsen reading
speed and various other line widths, in order to produce
an optimum line width for various commonly-used type
faces.

Results of this investigation indicate that
the wearing of glasses can have an effect upon tha
optimum line width for readers. The writer suggests
that a comparative study be made bétween readers who
wenr glasses and those who do not.

The author suggests that studies to undertaken
to determine which groups of readers will benefit the
most from an increased line widths. This study should
show whether participants over 25 years of age gain
more reading speed from the l5-pica line width than
the younger participants tested. Since the sample

size for this age group (26 and over) was relatively



small (29), it is necessary to undertake further
investigations with older readers. It wmould be de-
sirable to determine whether the poorer reader or the
better reader gained the most from the longer line
width.

It may also prove rewarding to investigate
the relationship between type of reading material and
the comparison of reading with the shorter and longer

line widths. It is possible that different types of

reading material (newspapers, technical articles, text

34

books, &tc.) would demand different optimum line widths.
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APPENDIX A

Automotive engineers give a lot of thought to
bettering an auto's performance, but their No. 1 project
is an increase in auto safety.

That conclusion was drawn from a study of papers
pregented at the Society of Automotive Enginsers Annual
Congress and Exposition here last week,.

Represantatives of two universities -- Wayne
State and Michigan -- gave exhaustive reports on causes
of auto injuries and other reports covered everything
from the need for better windshield wipers to ways of
making highways more skid resistant.

The Univerasity of Michigan report, presented by
Donald F. Huelke and Paul W. Gikas of the university's
medical school, showed that the biggest cause of traffic
deaths was ejection from the vehicle on impact.

The Huelke-Gikas team said that a study of 104
fatal accidents resulting in 136 deaths showed that
the "majority of the victims could have survived by
uge of the simple ssat belt."™

The biggest killer of those not tossed out of
a car on impact was the end of the steering column or
the steering wheel proper. It took about 18 per cent
of the lives, compared with 38 per cent who died when
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they were tossed out of the car.

Of drivers killed by contact with the steering
mechanism, the report added, "The majority of these
driver fatalities could not have been saved even with
the seat belt or shoulder harness restraint.”

It added, "Other than death by ejection, the
instrument panel was the leading cause of death of
front seat passengers, most of whom could have survived
by using seat belts. Impacts to the door caused invasion
of the passenger compartment and most occupants would
have died even if restraints had been used."

The Michigan team suggested that to "decrease
the number of fatal injuries from automobile accidents,
future designs of automobile interiors must include
adequate crash attenuation features."

In a further word of advice to auto makers, they
gsaid: "Instrument panels must be designed in terms of
function as well as safety. Increased structural
rigidity, it appears, need be placed on the side of
the car, mostly about the doors, the frame, and possibly

the roof."

Lawrence M. Patrick of Wayne's department of
engineering mechanics, told the SAE:

"One has only to examine current model automo-

biles to find many flagrant examples of complete disregard
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for the most rudimentary principles of safety design.
Whether this is attributed to 'styling over safaty,'
public apathy towards safety, or lack of concrete speci-
fications for safe design is immaterial -- they are still
unsafe."

Patrick reported that much of his work, financed
in large part by the auto companies as part of their
safety campaign, has been devoted to efforts to lessen the
danger from contact with windshislds in auto accidents.
He has worked with glass and plastic companies, too.

Safety experts know that injuries are less severe
if heads of accident victims striking the windshield
do not penetrate it, he said, adding that the goal is
to make an interlayer in the windshield more stretchable
so that it will allow an impacting head to deform the
windshield temporarily without piercing it.

Researchers feel that if they can develp a
windshield glass which will prevent penatration of thes
head at speeds of 35 miles per hour or more, it should
drastically reduce the number of such fatalities, he
said.

Joseph J. Cornish of Mississippi State's asro-
physics department attacked the safety problem from
a different angle. He said that high speeds now
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attainable with big, high-performance engines actually
make cars partially alrborne.

"In many modern automobiles, the lift generated
ia now of such magnitude that szignificant deterioration
in stability and control characteriatics ias being felt
at high speseds,”" he said. He suggested that some
relatively simple changeg would make cars hold the rcad
batter at high speeds.
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APPENDIX B

QUESTIONNAIRE

le __(1) Male __(2) Female

2. Check the age group to which you belong:
10=13 __14-17 _18-21 __22-25 __26-29

~S30=33  _34-37 _38=41 __42-45 __ h6-or more

3. What grade are you now in?
Junior High School 7th __8th

Senior High School ~9th __10th __llth __12th
College __Fr So Jr __Sr

L. Do {ou use glasses when reading?
_( )YES __(2)“4:.

5. Would you say that you:
(1) Read more than most people your age

—_(2) Read gbout gs much as people your age
—(3) Read lessg than people your age

DIBECTIgNg

e purpose of this reading is to collect data for
a research project in printing. The examiner will tell
you when to start and when to stop. Re&ad the short
article on the n&#xt page in the same way that you
ORDINARILY read any article. Read at your NORMAL rate
and be sure you understand what you read. Turn to the
naxt page and start reading when the examiner t&lls you
to do so. After a few minutes the examiner will tell

you to "Mark". When he does so STQP IMMEDIATELY and

circle the word you are then reading.

gg NOT TURN THIS PAGE until the examiner tells you to
o so.
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