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Reading at a distance: Implications for the design
of text in children’s big books

Laura E. Hughes and Arnold J. Wilkins*
Visual Perception Unit, Department of Psychology, University of Essex, UK

Backpround. Visual acuity, typically measured by the ability to name letters at a
distance, is poorer when lecters are small and closely spaced. It has been suggested that
reading can be affected by letter size and spacing,

Aim. To determine the effect of text size and spacing on the ability to read at a
distance, with a view to helping with the design of text in children's ‘Big Books'.

Sample. The visual acuity of 200 children aged between & and 12 was measured, A
subset of 66 children was given further reading tests.

Method. From a viewing distance of 3m children were required (1) to identify words
and (2) to read passages of text rapidly. A repeated measures design was used to
compare the effects of different size and spacing of text on performance of the two
tasks.

Results. Performance improved when the spacing of words and size of letters was
greater than is typical in *Big Books', For a given letter density, increasing the spacing
improved performance more than increasing the letter size.

Conclusion. The text in children's books could be made easier 1o read by expanding
the spacing berween words and also by increasing the size of the print. The maximum
viewing distance should be reduced fram | 5ft (4.6m) to | Oft (3.0m}.

Reading is a highly visual task (Massaro & Cohen 1994) requiring rapid and accurate
translation from orthography to phonology (Manis, Szeszulski, Holt, & Graves, 19900, Tf
percepiual analysis is inadequate poor reading may result (c.g., Rumclhart, 1977,
Stanowich, 19800, Clear and legible text is, therefore, vital for competent reading.
Characteristics such as the font, the size of the type, and the amount of spacing are
thought to influence legibility (¢.g., Tinker, 1963; Walker, 1992; Watts & Nishett, 1974;
Wilkins, 1995). It is rherefore important to establish the interaction between visual
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function in children and the legibility of text they are reading,

One measure of visual function in widespread clinical use is the ability 1o see small
letters at a distance. This ability is usually expressed as a fraction, c.g., 6/6 (or 20/20).
The numerator refers to the distance at which the letter is viewed (typically 6m or 20ft).
The denominator refers o the maximum distance at which the individual can
successfully identify the létters. The fraction is sometimes reduced o decimal notation
(6/6 = L.0). An acuity of 6/6 {or 1.0} is 'normal’, and an acuity of 6/9 (or 0.67), for
example, indicates that the acuoity is poor: the individual can only just sce letters that a
normal individual would be expected to read at 9m. The 6/6 (1.0) limit is measured
using capital letters that sublend 5 minutes of arc at the eye and at 6m are therefore
Omim high.

In normal sighted children, the ability to see single isolated letters is greater than the
ability to see groups of letters, e.g., the lines of letters on a conventional eye chart. The
ability to see lines of letters is sometimes referred to as linear acuity. Single letter acuity
appears o develop much earlier than linear acuity, approaching adult level (nominally
6/6 or 1.0) at the age of 5 or 6 years (Kothe & Regan, 1990a; Fern & Manny 1986).
Simmers (1997) tested the linear and single letier acuity of 93 children aged 5.4 (+/—3
maonths) using the Glasgow Acuity Cards. Single letter acuity mnged between 0,875 and
1.15, with a mean of 1.02 +/—0.08 {right eye) and 1.01 +/— 0.06 (left eye). The mean
thresholds for single letters were therefore close o the nominal normal value of 1.0, In
contrast, linear acuity ranged between (0.7 and 1.05. The mean visoal thresholds were
089 +/— 0.07 (right eye) and 0.90 +/— 0.08 (left eve).

The discrepancy berween linear and single letter acuity is well documented:
evidently visual acuity depends not only on the size of the letters but also on their
separation. Flom (19913 attributed the effect of separation w croweding. Aspects of
crowding include contour intermction, which involves spatial interference and literal
masking. The effects of surrounding contours are maximal up o approximately the
width of one letter (Flom, Weymouth, & Kahneman, 1963). This contour interaction
can be demonstrated with simple targets such as Landolt C) and is independent of eye
movement. In addition o contour interaction, Flom suggested that crowding may
invalve attentional factors for which eve movement control may be important, as when
attention is divided between several letter targets. Auttentional factors might be
expected to show a greater effect of age than those of contour interaction, and play 2
disproportionately greater role in young children.

The spacing of letters does not only affect how easily they may be seen, it also affects
their apparent size, perhaps for related reasons. Skottun and Freeman (1983) studied
spacing between letters and apparent letter size in relation to acuity. Acuoity levels for
letters with fve different spacings were measured. When letters were closely spaced,
acuity was poorest, and this effect diminished as letter spacing increased, up to 2
separation of about 3 minarc after which acuity was relatively unaffected. This critical
value of 3 minarc also occured when perceived letter size was tested. Widely spaced
letiers, of the same height, tended to appear larger than letters that were closely spaced.
Participants' estimates of the size of letters that were closely spaced were fairdy accurate
but as lener separation increased so did perceived size. Increasing the separation of
letters from 0.8 to 9 minare resulted in a 20% increase in their perceived size, and this
occurred for both smaller and larger letters. One sugpested reason for this fllusion is
related to the lateral masking effect. Letters that are uncrowded appear clearer and thus
may also appear to be Lirper.

The effects of crowding and contour interaction have been related to reading
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(Hohmann & Haase, 1982). In reading books for lower grades there may be fewer
crowding effects because of the larger print and more generous spacing. Hooks for
older readers, however, have smaller letters that are sometimes almost adjoining. 1t may
he expected, then, that some children have difficalty reading small closely spaced print,
particularly when linear acuity is still developing. Kothe and Regan (1990b0) also suggest
that large crowding effects during early childhood could hinder the acquisition of
reading skills, even in children with a good visual acuity. Conventional printed text is
ustally closely spaced, beyond the critical one-letter width at which crowding becomes
appreciable, OF course, experienced readers are not normally required to recognise the
component letters within words: they overcome the effects of crowding using their
knowledge of words and word shape; however, younger readers rely on letter to sound
mappings when learning new words (Frith, 1985). With young readers who lack such
knowledge it may be particulidy important to avoid crowding effects, and facilitate the
recognition of words via letter-by-letter reading.

Print size also has a strong influence on reading fluency, Bailev, Clear, and Berman
(1993%) suggest reading speed is fastest at three times the level of visual acuity. Reading
speed can increase to a4 maximum level over a critical range of print size (characters
subtending 0.3deg to 2deg) bevond which speed waries linle unril leters become
extremely large (Chung, Mansfield, & Legge, 1998). Reading rate is poor with very small
letrers helow an acuiry level of 6/6 (Legge, Pell, Rubin, & Schieske 1985). Erdman aned
Meal (1968) and Blommacrt and Timmers (19870 both demonstrated that adules found i
more difficult 10 recognise words and letters when the print size was redoced,
Comcelissen, Bradley, Fowler, and Stein (1991) report an increase in visuo-percepiual
problems in proportion to 4 decrease in spatial dimensions of text, More ermors were
made by the children tested as the print size was reduced, and children with visual
deficits made significantly more ermors on smaller than on larger sized ext

In addition to the above effects of text parameters on visibility and reading fluency,
there are effects on visual stress (Wilkins, 1995). Text with small spacing can have
aversive propertics similir to certain patterns of stripes that cause visual fllusions, Text
with these propertics can make reading visually stressful (Wilkins & Nimmo-Smith,
1987).

The text in children's reading books typically reduces in x-height and spacing as the
reader's age increases. Thus the child has o contend with an increase in visuo-
perceptual complexity as well as a more complex semantic and linguistic content. We
have shown that the decrease in size and spacing of text with reading age is oo great
and thar reading speed is compromised (Hughes & Wilkins, 2000,

In September 1998 the National Literacy Strategy (NLS) encouraged new ways to
teach reading within the classroom with the introduction of Literacy Hour and 'Big
Books’. Big Books are approximatcly A% size and are intended to be read by groups at a
distance. The maximum distance as suggested by the NLS was 150t (4.57m).

A sample of text from different Big Books was measured and these measurements are
listed in Table 1. These books are intended for shared reading by children aged six to
cight.

The visual aspects of reading can be measured using the Rate of Reading Test 0
designed by Wilkins, Jeanes, Pumfrey, and laskier (1995) which minimises the
linguistic and semantic aspects of reading and maximises visual difficulties. It comprises
10 lines each of the same 15 common words in a different random order. The text
appears a5 a paragraph and lacks any meaning. The Rate of Reading Test is designed 1o
compare each participant's performance under different visual conditions: reading
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Table 1. Measurements {in mm) of text examples @len from a selection of children’s Big Books

Publishers Book Tides w-helght Stroke  Inter-latter  Line
Widtch spacing Spacing
Collins Suddenly 96 0.18 10.5 2.50
Collins Educational  Time and Spoce 51 0.01 48 127
Era One Wabbly Wheslbarrow 6.6 0.11 59 130
Evans What Was It Like Before Electricity? 69 0.12 65 2.05
Langman What Balves Used to Wear, aa 0.23 89 2.70
Macdonald Grandma's Bill 51 0.09 50 140
Mimosa A Week Away 75 0.12 75 1.72
Melsan McBungles African Safari 10,5 220 17 2.65
Oup Big Book of Poetry 50 0.10 55 127
ouP Spiders are Amazing 58 ol 6.1 |.44
Picture Mammoth ~ The 3 Litle Wolves and Big Bad Pig 53 0.08 5.1 .47
Scholastic Whistling Thom 7.2 o.l0 5.7 150
Shortland Life and Living T2 026 6.9 Z10

Waller Boaks Think of an Exf 48 0oa 4.1 .78

speeds vary considerably from person to person but are highly reliable at re-test,

The present study examines how different leter siges and the spacing of words and
lines affect children’s reading. Children were asked to identify at a distance of three
metres single isolated letters (single letter acuity), a row of leters as in a conventional
cye chart (linear acuity), and a line of crowded words (word acuity). They were also
asked to read aloud passages of text composed of cindomly ordered common words
(Rate of Reading Test). The reading speed and errors were measured. The acuity tests
were expected to demonstrate the effect of crowding and to be related to
measurements of reading speed, Tt was also expected that children’s word acuity and
reading fluency would be improved by Luger letter sizes and expanded spacing. The
effects of letter size and spacing in these various tasks was compared, and related to the
design of text in Big Books.,

Method
Design

A repeated measures design was used in cach of two groups. In Group 1 each child was
given a linear and single letter acuity test and a standard Rate of Reading Test. In Group
2 each child was given a short linear and single letter acuity test, a Word Acuity Task
and four versions of the Rate of Reading Test. The timed period for the Rate of Reading
Test was reduced from one minute to 30 seconds in order to minimise tiredness
anticipated in the younger children. The order of presentation of the reading tests was
randomised. Onder of presentation of the Word Acwity Task depended on the child's
lincar acuity,
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Sample

Group 1 included 134 children aged between 8 and 11 from a mainstream primary
school in Norwich, Group 2 included 66 children aged between 6 and 11 from a
mainstream primary school in Colchester. Fifteen children were selected from each of
the first two year groups and 12 children were selected from each of vears 4, 5 and 6.
All were selected alphabetically by surname (the first available from each class register).

Materials

Linear acuity was tested with the LogMAR Crowded Acuity Test and single letter acuity
wis tested with individual letters taken from the Crowded Acuity Test. A Word Acuity
Task and four versions of the Rate of Reading Tests were created.

The Word Acuity Task was intended 1o measure children's ability to sce and read
words at a distance, and be a word acuity cather than a reading task. The task comprised
two sets (set A or set B) of four books, each with an acuity level equivalent to 646, 6/5,
6375 or 6/3 (1.0, 1.2, 1.6, 2.0). Five pages in each book contained three lines of three
waords, but the children were asked to read only the centre line, In each book the word
anel line spacing were manipulated o provide expanded, default spaced or crowded
text. The spacing measurements are provided in Table 2. Figure | provides an example
of three levels of wext the children were asked o read.

Table 2. Approximate size and spacing of letters used in the Ward Acuity Task (mm)

Test Booklet Very Crowded Crowded Defaulr Expanded Very Expanded
w-height
2 Letter spacing 1.97 2.00 207 212 218
Line Spacing 400 4.40 5.00 515 5.40
9 Letter spacing .50 159 165 271 1.80
Line Spacing 570 6.00 6135 675 710
35 Letter spacing .00 ilé 315 333 345
Line Spacing 6.40 730 7.80 8.50 9.10
+5 Letter spacing 380 3.95 4.07 4.19 433
Line Spacing 870 9.50 10,02 10.9 .6

Two of the four versions of the Rate of Reading Test were based on Oxford
University Press' Big Books using a similar font (Geneva) and font size (x-heights of
cither 5 or 5.8 mm) and similar line, word and letter spacing. The other two tests used
the same font and x-beights but the spacing was increased (word spacing increased by
5% and line spacing increased by 10%). These tests are referred to respectively as Smm
default, 5.8mm default Smm expanded, and 5.8mm expanded.

Procedure

The acuity of each child was first tested with the single letter acuity test and then linear
acuity was tested with the LogMAR Crowded Acuity Test. Only one cye was tested,
alrernating left and right eye from one child (o the next unless the child reported that
one eye had poor vision. Using both eyes the child was asked 1o read the middle line of
words in the Word Acuity Task. Either set A or set B books were used (alternately with
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(a) bury cult cord take
you see the
shoe wolf iron free
(b) cult luck take navy
cat you for

play bury cord iron

() sure envy navy iron
and see not
mist soul luck shoe

Figure |. An example of crowded (a). default (b) and expanded (c) text from the Word Acuity Task
with an x-height of 2.2mm

cach child), starting with the test equivilent in x-height to the child’s linear acuity and
then the next acuity level down (smaller letters). The child was then given the example
Rate of Reading Test to read. The child viewed all four Rate of Reading Tests at a
distance of 15ft (4.57m), the maximum recommended for the Big Books. The child was
asked if any were casier or clearer to see, and which were harder or unclear. The child
was then asked to read each west at three metres, The number of words read and
number of ermars were recorded,

Results

Acuity measures

The acuity levels for all the children are displayed in Figure 2. The mean linear and
single letter acuity levels for children aged berween 6 and 12 were 1.077 and 1.15
respectively.

Both single letter acuity and linear acuity (Crowded Acuity Test) were related to
reading speed (Group 1 single letter acuity r= .2, p < 05, linear acuity » = .23,
£ < .13 Group 2: single letter acuity r = A4, p < .01; linear acuity r = 4, p < 01). Thus
we can expect children who have Jower acuity levels 1o be less fluent when reading at
distance. Linear and letter acuity were also highly correlated with the Word Acuity Task
(r=.6p < .01)showing it to be a valid test of acuity.
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Figure 2. The single letter and linear acuity levels for 200 children aged berween 6 and |2 years

Effects of space on reading

Word Acuity Task

The percentage of children who could read words at different levels of spacing and
letter size is shown in Figure 3, The key shows the x-height of the text in millimetres,
and also the word acuity level equivalent to lincar acuity on the Crowded Acuity Test.
All the children could read the larger text with default spacing or greater; the effects of
spacing appeared with smaller sized text. As is clearly evident from the figure, fewer
children could see the text as the size and spacing decreased.

When threshold levels of acuity were analysed, using a repeated measures analysis of
variance, there were significant differences between the four sizes of text
(F3.260) = 111.2, p < 0001). There were also significant differences in acuity over
the five levels of spacing, Acuity for words with defauli spacing was poor compared
with acuity for words having either very expanded and expanded spacing (very
expanded: (65) = 7.13, p < 001; expanded. (65) = 4.9, p < 001).

Word acuity was increased by 0.1 in 44% of children when the spacing was increased
from defanlt to very expanded. When the spacing was increased from very crowded to
very expanded 92% of children had an inerease of acuity between 0.1 and 0.3,

Figure 4 illustrates the change in word acuity with the size and the spacing of the
text, expressed as letter density. Letter density was calculated as the average area of the
page used per lenter, including the surrounding spaces (e, including interletter and
line spacing).

It appears that word visibility (as suggested by the number of children able o
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2.2mm

Percent able to read words

Very Expanded Default Crowded  Very
Expanded Crowded

Levels of Spacing

Figure 3. The percentage of children who could read words (at 3 metres) in the Word Acuity Task
with different levels of spacing and different text sizes. The key shows the x-height of the text in mm
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Figure 4. The effect of space used per character on the abilicy to name words in the Word Acuity
Task
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identify the words) is generally increased by a decrease in letter density, as might be
expected. Note, however, that for a given letter density reading is not improved by a
larger x-height but by the amount of space surrounding the letter. In other words, for a
given letier density, it may be preferable to increase the spacing rather than the letter
size to achieve an improvement in visibdlicy.

Rate of Reading Tests

The four Rate of Heading Tests demonstrate that the size and spacing of wext affect
children’s reading speed. Figure 5 shows the mean reading speed of each year group on
the four Rate of Reading Tests.

1201
_ 110) e i
g- 100 o -u Year 6
sl & Year 5
E 90 _ p— —— Year 4
) '_/’,71 . -¢ Year 3
%P 80 ~ L g ——Year2
E 70 /". )r‘"""ﬁ
o : L
60
5mm 5 mm " 58mm 5.8 mm
default expanded defanlt expanded

Figure 5. The mean reading speeds of children in each year group over the four Rate of Reading Tests

Significant differences were observed between all four Rate of Reading Tests
(F(3,193) = 14.947, p < .001). The larger spaced text (5.8mm expanded) was read
fastest and the smaller default spaced text (Smm default) read slowest. Interestingly, the
Smm cxpanded text was read more fluently than the larger 5.8mm text with default
spacing by three of the age groups, the difference being largest with the younger age
group, year 2. Although this difference is only marginally significant (7 = 1.4, p < 1) it
suggests that space can be more important than size,

Children’s opinions

The children's views of the text reflected their mate of reading scores. The children
preferred the larger x-heights than the smaller, and the expanded text than the crowded
text, When they were asked which texts were more difficult to see 75% of children said
the Smm texts, When the children were asked which texts were easier to see, their
responses were consistent. The children were also aware of the effects of spacing the
texts: 52% af the children namexd the expanded 5.8mm text as casiest,
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Meosurements of Big Books

The tables below provide measurements of the selection of books (Table 3) which are
comparable with those from the Word Acuity Task (Table 43, From these it is possible
to deduce the level of acuity needed o read text at different distances. These
measurements suggest that at 3m most of the books have expanded spacing and words
large enough for the acuity levels of most children. At 156t all but three books have
acuity levels equivalent to 1.2 or L3,

Table 3. The angle of subtense {in degrees) for the x-height and letter spacing at 3 metres and 15 feet
in the selection of big bools

Publishars Angle of Angle of Angle of Angle of lerter
x-height at Im x-height at | 5ft letter spacing at 3m spacing at |5ft
Collins 018 012 0.20 0.3
Collins Educational 0.10 0.06 0.09 0.06
Era Q.13 0.08 0.1 0.07
Evans 013 0.09 012 0.08
Longman 017 ol o7 0.l
Macdonald 0.10 0.06 o.10 0.06
Mimosa 0.14 0.09 014 0.09
Melson 020 0.13 0.15 0.09
aup 0.10 0.06 0.1 0.o7
oupP ol 0.08 012 0.o7
Picture Mammach 0.10 0.07 0.10 0.06
Scholastic 0.14 0.09 o 0.07
Shortland 0.14 0.09 013 0.08
Walker Books 009 0.06 0.08 0.05
Discussion

The single letter acuity levels were higher than the linear acuity levels, confirming that
children are susceptible to crowding in letter naming. Crowding effects, consistent

Table 4. The angle of subtense (in degrees) for the x-height (in mm) and letter spacing in the
Crowded Acuity Task and the Werd Acuity Task

CAT Levels Word Acuity Angle of Angle of CAT Angle of Word
Task x-helght x-height ar Im letrer spacing at 3m Acuity Task
letter spacing at 3m
09 0.1l 016
o 4.6 009 013 073-.083
)1 35 0.7 o.la 057066
1.2 29 0.06 0.08 048-.053

13 22 0.04 0.06 038042
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with many previous data, were also demonstrated when reading words, as shown by
the Word Acuity Task, and when reading strings of words, as shown by the Rate of
Reading Tests. The children’s reading in both the Word Acuity Task and Rate of Reading
Test improved when the spaces within the text were expanded. This was more notable
for smaller than for larger text.

The size of the text also influenced reading fluency. There was a tendency for
children to read larger text more fluenty than smaller text, as might be expected, but
smaller text with expanded spacing was read with a speed equivalent to or better than
larger crowded text. This suggests spacing may be more important than size. The
children themselves noticed a differcnce in clarity berween large and small text and
expanded and crowded texi. The larger texts were reported as being easier to see than
the smaller texts and the spaced text as clearer than the crowded text.

These data support the results of previous research and have important implications
for the design of text in children’s books. ln accordance with other stdies (e.g., Flom,
1991; simmers, 1997}, a dilference between linear and single letter acnity is obscrved,
which may be attributable 1o crowding, suggesting that the children are susceptible to
the effects of spacing. This susceptibility is reflected in their reading; the children had
groater word acuity for spaced than crowded words, and they were more fluent with
the expanded than the default text in the Rate of Reading Test. Note that the defaul
text had typography similar to that which the child would nommally encounter.

The discrepancy between the children’s acuity with the closely spaced and
expanded text in the Word Acuity Task and in the Rate of Reading Tests may also be
artributable o contour interaction and crowding. Flom (19917 suggests the eifects of
contour interaction are maximal up to one letter width, which is the level of spacing
berween words in the crowded text in both the word acuity and the default Rate of
Reading Test,

Perceived size may also be related to crowding. Letters which are further apart
ippear larger and clearer (Skottun & Freeman, 1983) and the children noted this
themselves in the Rate of Reading Tests: the expanded texts were named as clearer than
the crowded texts of the equivalent x-height,

An additional factor involved may be visual stress. Visual stress when reading may
occur because text has propertics similar to particular patterns of stripes which cause
illusions (Wilkins & Nimmeo-Smith, 1987). Patterns of this kind are most aversive when
they have a spatial frequency of about 1-3 cycles per degree. The line spacing of the
text in the Big Books is small. At three metres all the books sampled are within the
stressful range, The Smm and 5.8mm crowded Rate of Reading Tests have spatial
frequencics of 4.12 and 3.64 cycle deg ' respectively, These frequencies are reduced
when the spacing is increased, although not below a frequency of 1 cyele deg ™' The
text may therefore have aspects of visual stress which increases the complexity of visual
processing.

The importance of inter- and intra-linear spacing is highlighted in the Word Acuity
Task. This measure demonstrated that children's word acuity increases significantly in
proportion to an increase in the amount of space allowed per character, Word acuiry
increases by (0.1 in 44% of children when spacing is increased from defandt to very
expanded.
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The size of the print also influenced the children's reading, although there was an
important intcraction with spacing. In the word acuity test children’s acuity was better
for smaller text with expanded spacing than text which was larger but had crowded
spacing. Thus text which is smaller in x-height but allows more space per character had
greater clarity than text which is larger in x-height but allows the same space per
character. A similar effect also occurred with the Rate of Reading Tests; many ol the
children read the smaller spaced texi faster than the larger more crowded texi. This
suggesis that space can be more important than size of text, and improving clarity does
not necessarily mean increasing the costs of printing. The implications of the crowding
cffects suggest that reading can be improved by by expanding the spacing horizontally
and vertically, minimising contour interaction and crowding effects. The expansion of
spacing would also be predicted to reduce visual stress, according to the parameters
identified by Wilkins (1995).

Implications for the design of Big Books
The measurements taken from the Big Books can be compared to previous rescarch
findings and also to the sizge and spacings in the acuity test, Previous studies suggest that
the eritical print size for optimal reading subtends berween 0.3 and 2 degrees (Legge ef
al., 1985 Chung of al, 1998). In all the hooks sampled, none of the text was within this
ringe until the reading distance was reduced to less than one metre. The data from the
acuity measurcs can be extrapolated 1o suggest the acuity levels needed to read Big
Books at varous distances. From the sampled Big Books at a reading distance of three
metres the size and spacing of the text is adequate for most children's acudty levels;
however, at greater distances reading will be much poorer. At 15ft (4.572m) only three
books have text with an x-height equivalent to a word acuity of 1.1 at most. Seventy per
cent of children have a word acuity greater than 1.1 for crowded text and thus may be
able (o read these books, Six books have text equivalent o a 1.2 acuity level which less
than 23% of children are likely to be able to cope with. Five books have an acuity level
of 1.3, which is suitable for less than 3% of children. The Rate of Reading Tests provide
additional support for the above assertions. At a reading distance of 3 metres the default
text was adequate for most children's level of acuity and yel reading fluency still
improved when the spacing was expanded,

Moreover, both the word acuity test and the Rate of Reading Test show that size is
not the single most important factor in reading fluency. The children found text thart is
well spaced but smaller in x-height easier to read than larger text with less spacing.

Conclusion

The measures of children's acuiry and reading fluency demonstrate that small text size
and spacing can adversely influence reading. These measures can also be used (o
determine the ability of children to read the Big Books ar different distances. Ar three
meitres most children have adequate acuity to see the text, although their reading
fluency may be adversely affected. Ar greater distances many children are trying to reacd
at or below their acuity limir. At a distance of three meires reading could sill be
improved by expanding the spacing and increasing the font size of the ext. However,
text size does not appear to be the most single important factor in word acuity and
reading fluency; good spacing is vital o reduce crowding effects and visual stress, We
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conclude that children's reading would benefit by increasing the font size of the ext
and by expanding the spacing horizontally and vertically. The recommended maximum
viewing distance should be reduced from 156 to 106t (3m).
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