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INTRODUCTION

Quite often we hear people complaining
about reading such as'they can't read
properly or they are tired of reading
etc, as these appears to have been
occuring quite often . It is possible
that the problem may be with the
reading material itself in the form
of composition, kind of printing, the
fonts used etc, Hence it becomes
necessary for us to analyse these
problems and suggest an appropriate
remeady. In this project studies are
done in Telugu language. “A systematic
Ergonomic study with respect to these
problems are intended., Basically the
process of reading depends on the
following factors, /



VISIBILITY

/The quality of character or symbol that
makes it separately visible from its
surroundings. -

LEGIBILITY

The attribute of alphanumeric characters
that makes it possible for each one

to be identifiable from others (This
deperds on such features as stroke
width, forms of the characters,
contrast and illumination).”

READABILITY

+ Q quality of that makes possible the
recognisation of information content
of material when represented by
alphanumerical characters in meaning-
ful groupings, such as words,
sentences or continuous text. This
depends more on the spacing of the
characters and groups of characters
on their combination into sentences
or other forms on the spacing between
lines and margins, then on the specific
features of the individual characters./

[2



Such studies regarding in English
language are available.These studies
have been implemented quite often in
enhancing the quality of reading
enviromment, This as given rise to
more than 1000 type faces according
to their specific function.

This is primarily a psychological study
in designing the better reading
environment,



Inspite of 14 Indian languages which

are extensively used, there are merely

3 or 4 type faces in each of them, Most
of these languages today need an exten-
sive study based on psychological
factors. We seem to have following
studies carried out for English

language and attempt to apply them

in the Indian languages.

These are few features which show the
strong influence of English human
factors. ‘

- Since it is proved that in English
Jjustified alligmment is best alligmment,
We are also using the same alligmment
in most of our Indian languages. They
may nct be appropriate when we
consider major factors like form,
shape,logic of composing etc.

= 10 point is proved as best point
size in Roman script for books and
magazine. This also followed in most
Indian languages.’/ This also seems to
be wrong because Indian scripts
have got extreme ascenders,decenders
and matras etc.( for example 10 pt.

[Ej
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This also seems to be wrong because
Indian scripts have got extreme
ascenders, decenders and matras etce.
(for example 10 pt. of Telugu script
looks like 6 pt. of Roman script).

Tndian languages may share some of
common features in legibility with that
of English language, but there are

many factors which remain undiscovered
for Indian languages. Telugu script
distinectly differs as compared to

the characters of Roman script they

are listed below.

. Number of characters

. Logic of composing

. Extreme ascenders and decenders

. Sometimes two are three ascenders
and decenders are added.

. Ratios of form with respective to
its ascenders and decenders.

. Lack of horizontal continuity
compared to Roman seript




. Freguent forms are less

Use of vowels matras and consonant
signs.

. Circular form of characters
Complicated forms of letters. ,

Based on the studies done in English
language some of the important factors
with respective to Telugu language

are listed below. /




PROBLEMS DISCOVERED IN TELUGU SCRIPT

These problems are discovered based on
Roman Script
l. Best font for few medias

ex. Bookman is best for Books

and magazines etc.

2. Best alligmment left allignment ?

Right allignment ?
Centre allignment ?
Justified ?

ex., In Roman Script left al igmment

has proved to be the best readable

one, gustifiéd is also considered

as good one. But does it implies

same for Telugu script ?

3. Spacing between letter to letter ?
Word to word ?
Sentence to sentence ?
exs In Roman script for display
letters spacing betwzen letter to
letter should be more than the
obvious spacing.




Se

Space between word to word should
be the width of 'R!' or'O!

Space between sentence to sentence
to senténce should be 2 pt.
when reading books and magazines etc,

Best readable weight of font bold ?
light 2
medium ?
Italic ?

ex: For normal reading medium is

best possible weight for reading
books and magazines etc. in Roman
script

Bistance of feading for different
point sizes.

ex: Considering normal average
viewing distance of 50 cm approxi-
mately 10 pt. is best readable
point size for books and magazines.

Number of letters in line for better
readability
ex: 38 to 40 ketters per line in

Roman script.
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Proportions of x height with
respective to its ascender and
decender

ex: Roman script the ascenders
and decenders height should be
less than the x height,

Recognizing characters of letters
ex: Top of the character is more
readable than the bottom half,
Right half of the character is
more readablé'than left half,

Disvoering the confusing letters
ex: In Roman script i,1,J are
confusing letters.

Eye movements of reading

ex: Eye recognises the word by
recognising the outer form of
the word instead of recognising
the letters of the word
individually .



11. Readibility when it is printed on
different backgrounds
ex: Black letters on white
background more readable than
white letters on black background,

12, Relationship of the form with its
counterform.,
ex: In Roman script the space of
the counterform should be equal
to its form.

1%, Possibilities of horizontal conti-
nuity.
ex: In Roman script serifs will
have more horizontal continuity °
than san-serifs.

14, Contrast and illumination
ex: In Roman script the percentage
of contrast of the image with its
background should be 1: 7
The amount of light for better
reading should be 50 lux.

As studies is made in order to solve the
above studied problems should be imperi-

cal. This project concentrate mainly




As studies is made in order to sclve
the above studied problems should be
imperical. This project concentrate
m. on one problem.

AIM OF THE PROJECT

/ 1 Kppn

" To find out the best alliigmment
possibility for reading books and
magazines

WHY THIS PROBLEM ONLY ?

“ = This problem quite often occurs
in composition of any font

- This problem takes care specific
point size and weight of the
font also,

- Being an imperical studies the
availability of subjects are
vital

- This problem concentrates
the font and the point sizes
used for medias like books amd



magazines which are extensively
used and this studies will serve
to large masses.,

APPROACH

'The problem is studied based on &
method caliled as 'paired comparison
test!, which is basically the
comparison of one item with othsrs.
This comparison assumes readibility,
legibility and visibility as the
major decision factors, this test
was first introduced by'Turgueson'
in 1958. /

MATERIAL FOR EXPERIMENT

'In order to discover the optimum
point size this test should offer-
the permutations to select the best
point size.For the experiment

6 different point sizes were taken,

they are




6 point
8 point
10 Point
12 point
14 point
18 point

They are presented im 4 different
allignments. They are left aliignment
Right alligmment
- Centre allignment
Justified

This set of 4 allignments and 6 point
" sizes were presented in 4 different

weights - they are plain
plain italic
bold

bold italic.

. This gives rise to 16 different

combinatins ( &4 allignment x &4 weights).
Total number of items for each
experiment are 96 ( 4 aligmment X

4 weights x 6 point sizes.).




PARAMETERS OF EXPERIMENT

2 kinds of parameters are planned

1. ) Quantitative Judgement :

. Time taken to read one paragraph,
this was measured by a stop
watch., Number of quantitative
value for each experiment will be
16,

2. Qualitative Judgement :

; This concentrates on the factors
like readability, legibility
and visibility. The subjects were
asked to express the Jjudgement
comparing two paragraphs. Number
of stimuli is 16 which makes
120 paired combinations for

Judgement,




The judgement of the subject fall with
“'in the scale varing from +20 towards
positive and = 20 towards negative and
nutral position was noted down as o

markse.

For the genuity of the results the
comparing item were randomly
presented, Few constraints were
followed to achieve authentic

values.



CONSTRAINTS

There are few constraints which effect
the process of reading and opinion.

. Should be existing type face

., Minimum number of subjects should
be 35 which is double than the
number of items. Then only we can
achieve an authentic value.

. Colour of the image ard the
background should be same in all
the experiment, if not it wil
effect the reading time and
visibility.

. Text should vary from one item
to another if same the subject
knows the content very easily
when one paragraph reading is
over. So once he knows the
content he might skip few lines
while reading this effect time




The content of the paragraphs should
create interest and enthusiam <o
attain authentic results. In my
case 96 interesting knowledgable
stories has been created,

Number of character per paragraph
should be same if not it effects
the time of reading. In this
experiment the paragraphs were
created exactly with 150 characters
(including spaces between words).

Angle of reading and distance of
reading should be same if not same
it shouli be comfortable for reader
as he reads normal books.

Printing methods should be sanme,
if not the grayness of text, and
the contrast will differ. This
leads to bad readability. In my
case the printing method is
pPhototypesetting,




I1lumination should be better if not
under poor lighting condition can't
read properly this leads to bad
resultse.
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PAIRED COMPARISON TEST

" As explained previously the paired comparison test
is actually comparing one stimuli with another stimuli.
Total no of stimuli pairs in one point size are 120 and
number of subjects are 32 and no of point sizes are 6.
Given scale for judgeing the pairs are 0 to 20 ( good ) and
-20 ( bad ). After finishing the experiments the values are
feeded into a package called "npair‘developed by
Dr G.GRAY based on NAKAYA algarithym on IBMpc to
achieve the rank values of all 16 stimuli. These values are
plotted on a scale according to their respective ranks. It
has been observed that even though the given scale is 20
and -20 the rank values did not exceed to 10, that is why
all the illustrated scales under the result section
concentrate upto 10 marks only. In case of lastscale
(scale no 7) the scale values are -5 and 5. This scale is
obtained by doing the experiment again with the sellected

- stimuli. This time the actual scale given to the subject

is -10 and 10 since the numberof stimuli is only 6. The last

scale (scale no 7) contains the sellected stimuli in different

point sizes. The experimental material which is given to

the subject according to their type specification seen

in the index.
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RANK ORDER OF DIFFERENT STIMULI
AS PER THE PAIRED COMPARISONTEST

8 GIVENSCAL E

A

1 6 89 11 13,14,
| 23 ; o 12 |1
GOOD _ 1 { j ;( ’: i i BAD
| it T i R i i 1 ' i T l I i 1 ! o 1 1T -
2 1 0 -1 -2 -4 -5 -6 -7 -8 -9 -0 -20

Rank no Type specifications

scale 1

el
i R BN W Y U

Plain italic justified

Bold italic justified

Plain italic left allignment
Bold centre allignment

Bold justified

Plain justified

Bold italic left allignment
Bold left allignment

Plain italic right allignment
Plain centre allignment
Bold italic right allignment
Bold italic centre allignment
Plain italic centre allignment
Plain right allignment

Bold right allignment

Plain left allignment

Marks obtained

2689453
2.275391
1.969727
1.8554639
1.662109
8394531
7363281
-.4355463
-.4990235
-.5196313
-1.082031
-1.182617
-1.953125
-1.964844
-2.265625
-2.339844
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| 8 pt
RANK ORDER OF DIFFERENT STIMULI

¢
AS PER THE PAIRED COMPARISONTEST
' 1 3467 8 11,12 15
| 25 i _91oi13 i 16
i 1 i 255
500D | LR R
bl 1 i 1 [ l IE I} 1 | 1 1 1 i I i I A
20 10 3 8 i B 3 1 0 -1 -2 -3 -4 =9 0 =1 -8 -9 -10 -20
GIYEN SCALE |
Rank no Type specifications Marks obtained
1, Bold justified 2933594
2 Plain left allignment 1.419922
- 3. Plain italic left allignmetnt 1.339844
4. Plain italic justified 1.3125
B Bold left alligment 1.132813
6. Plain justified 7792969
. 7. Bold italic justified 71875
8. Bold italic right allignment 1044922
9. Bold italic left allignment - 4726563
10. Plain italic centre allignment -.7714844
11 Plain right allignment -.9013672
12. Bold centre allignment -.9589844
13 Bold right allignment -1.18756
14. Plain centre allignment -1.245117
15 Bold italic centre allignment -1.763672
16. Plain italic right allignment -2.44043
scale 2 [21]
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B  GIVEN SCALE

10 pt
RANK ORDER OF DIFFERENT STIMULI
AS PER THE PAIRED COMPARISONTEST

— — —

1 46 839 11 13,14
‘ 2 S 10}12 15 16
T
| IR ot
10 3 2 0 -1 -2 -8 -4 -5 -6 o f -9 -10 -20

Rank no Type specifications

scale 3

Marks obtained

1. Bold justified 3.33%9844
2. Bold italic justified 2.402344
3. Plain italic justified 1.128306
4 Bold left allignment 8007813
5. Bold italic left allignment 7226563
6. Bold italic centre allignment 5625
7 Plain left allignment -.1835938
8. Plain centre allignment -.2363281
8. Plain justified -.2910156
10. Bold right alignment -.8613281
11. Plain italic left allignment -.9355469
12. Plain right allignment -1.214844
18. Plain italic right allignment -1.671875
14 Bold italic right allignment -1.681406
19 Plain italic centre allignment -1.820313
15 Bold centre allgnment -5.078125

-3

0




12 pt

| RANK ORDER OF DIFFERENT STIMULI
AS PER THE PAIRED COMPARISON TEST
1 468 11 13 15
2 3!5 l s10| 12| 14 16
GooD. ( i ri Rinl i | -
0 10 8 5 2 B & G m . b D, BB S0 -20
3
GIVEN SCALE

Rank no Type specifications

1.

© @O U A LN

Plain italic justified

Plain justified

Plain left allignment
Plain italic left allignment
Bold justified

~ Bold left allignment

Plain italic centre allignment
Bold italic justified

Bold italic right allignment
Plain centre allignment
Bold centre allignment

Plain right allignment

Bold right allignment

Bold italic right allignment
Plain italic right allignment
Bold italic centre allignment

scale 4

Marks obtained

1.990234
1.869141
1.248047
1117188
9296875
7734375
5097657
4238282
- 4707032
- 7578125
-.9589844
-1.386719
-1.457031
-1.681675
-2.060547
-9.765625

A ]
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| RANK ORDER OF DIFFERENT STIMULI |
~ ASPERTHE PAIRED COMPARISONTEST |

GOOD

10
4,56 789

!
] ]]]

fsmo T 1

20 10 3

GIVEN SCALE

no -

Rank no Type specifications

1. Plain justified

2. Bold justified

3 Bold italic justified

4, Plain italic centre allignment
B, Plain italic justified

8. Bold left allignment

7. Bold right allignment

8. Plain left allignment

3. Plain italic left allignment
10. Plain centre allignment

s Bold centre allignment

T2 Plain italic right allignment
13. Plain right allignment

14. Bold italic right allignment
5. Bold italic left allignment
16. Bold italic centre allignment
scale 5

Marks cobiained

2.371084
2.310547
1.041016
4667369
4042959
2226563
-.3007813
-. 4179688
-.5605469
- 7011719
-.7207031
-1.011718
-1.351563
-1.6503391
-3.90623
-9.765625

3



RANK ORDER OF DIFFERENT STIMULI

scale 6

9 ‘
AS PER THE PAIRED COMPARISON TEST
_ 6,7 14,15
1 234 5/8910 11 1213 16
s> IR o e
20 10 9 4 3 2 1 ! -1 -2 -3 -4 -8 -6 =3 -8 <y -10 -20
GIVEN SCaLE
& ety DaE R .
Rank no Type specifications Marks obtained
1. Bold italic justified 2.308594
2. Plain italic justified 1.535156
3 Plain justified 1.232422
4 Plain centre allignment 1.037109
5. Bold left allignment 6425781
6. Plain left allignment 5858375
7. Plain italic centre allignment 5156256
8. Boid centre allignment 3867188
8, Bold justified 1289063
10. Bold italic left alignment -.3417969
58 Plain italic left allignment -.8613281
12 Plain italic right allignment -1.470703
13. Bold italic right alligment -1.765625
14. Plain right allignment -1.9375
15. Bold right allignment -1.990234
16. Bold italic centre allignment -5.8593735




6pt 8pt 10pt 12pt 1 4prt: 18pt
RANK ORDER OF SELLECTED STIMULI
AS PER THE PAIRED COMPARISON TEST

GOOD

10 5

GIYEN SCALE

Rank no Type specifications Marks obtained

1 14 pt plain justified 2.166667

2 18 pt bold italic justified 1.000000

3. 10 pt bold justified 3974359

4, 12 pt plain italic justified -.2435898

5. 8 pt bold italic justified -.3846154

6. 6 pt plain italic justified -2.935897
scale 7




READING TIME

Reading time is actually the time takes toread one simuli.
This time is meaured with a stopwatch which is given to
the reader. Total number of timings for one point size are
16 and the number of subjects are 32 and point sizes
are 6. These values are feeded in a package on IBMpc
to calculate the average time. These timings are written
in the folliwing tables accrding to their respective ranks.
The last table (table no 7) contains the sellected stimuli in
different point sizes with their respective ranks.The
expariment material which has given to the reader
according their type specification can be seen in the index




RANK ORDER OF DIFFERENT STI
AS PER THE AVERAGE READING TIME

Rank no

Type specifications

' Reading time in secs

B h b 00 o e D D N PO =

Plain italic left allignment
Plain italic right allignment
Bold italic right allignment
Plain italic centre allignment
Plain right allignment

Plain centre allignment
Plain justified

Bold italic justified

Bold justified

Bold right allignment

Bold italic centre allignment
Bold left allignment

Bold centre allignment
Plain left allignment

Bold italic justified

Plain italic justified

10.438
11.625
12:250
12.844
12.806
13.094
13.375
13.594
13.688
13.718
13.844
13.875
13.969
14.031
14125
14.438

table 1




8 pt

RANK ORDER OF DIFFERENT STIMULI
AS PER THE AYERAGE READING TIME

Rank no Type specifications Reading time in secs
1 Bold justified 8.906
2 Plain italic left allignment 9.084
3. Plain centre allignment ' 9.375
4. Bold italic right allignment 9.406
5. ‘ Rold italic centre allignment 9.625
& | Bold right allignment ‘ 9.656
¥ Plain left allignment 8.781
g Plain italic justified : 9.813
g Bold left allignment 10.031
10. Plain italic centre allignment 10.063
5 Plain justified 10.094
12. Bold italic left allignment 10.281
13 Plain right allignment 10.438
14, Bold centre allignment 10.531
15, Plain italic right allignment 10.719
16. Bold italic justified 11.250

table 2

)
[



10 pt

RANK ORDER OF DIFFERENT STIMULI
AS PER THE AVERAGE READING TIME

Rank no  Type specifications Reading time in secs
1 | Bold italic justified 8.576
2 Bold justified 8.781
3 Bold italic centre allignment g.188
4 Plain right allignment 9281
5. Plain centre allignment g 344
6. Plain left allignment 9438
T Plain italic centre allignment g.500
8. | Bold left allignment 9.531
9. | Plain italic left allignment 9.844
g, ' Bold right allignment 9844
10. | Plain justified 9.906
10. Bold italic justified 9.906
it Plain italic justified 10.156
12 Bold italic right allignment 10.261
15 Plain italic right allignment 10.719
14. Bold centre allignment 10.813

table 3




12 pt

RANK ORDER OF DIFFERENT STIMULI
AS PER THE AVERAGE READING TIME

Rank no | Type specifications

| Reading time in secs

1

©®NO O RN

1

5

| Plain left allignment
i Bold right allignment
. Bold italic centre allignment

Plain right allignment
Plain italic justified

Bold italic right allignment
Plain italic right allignment
Bold italic left allignment
Bold italic justified

Plain justified

Plain italic lcft allignment
Bold centre allignment
Bold left allignment

Bold justified

Plain italic centre allignment
Plain centre allignment

S 1

9750

10.094
10.250
10.281
10.656
10688
10 781
10.813
11.188
11.375
11.594
11.656
1100
11.969
14.688

table 4
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14 pt

< ORDER OF DIFFERENT STIMULI

GE READING TIME

Rank ne

.08 00, O e BB IN) b et

' Type specifications

Plain italic justified

| Bold italic right allignment
Bold italic justified

Plain right allignment

Plain left allignment

Plain italic left allignment
Bold justified

Plain italic centre allignment
Plain italic right allignment
Plain centre allignment
Bold centre allignment
Boid right allignment

Plain justified

Bold left allignment

Bold italic left allignment
Bold italic centre allignment

Reading time in secs

9.469
9.469
9.656
9.844
9.781
9.8938
9.969
10.125
10.438
10.500
10.563
10.563
10.906 -
11.031
11.188
11.281

—

table 5




18 pt
RANK ORDER OF DIFFERENT STIMULI
AS PER THE AVERAGE READING TIME

Rank no | Type specifications Reading time in secs
1. Plain italic right allignment ! 9.281
2 Bold right allignment } 8.313
g Ptain italic left allignment | 3. 438
4. Plain italic justified 3594
5. Plain left allignment 3.306
6. Bold left allignment ‘ 3.369
¥ 4 Bold cemtre allignment 10.00
8. Bold italic left allignment 10.281
9. Bold justified 10.313
10. Plain right allignment | 10.500
11. Plain centre allignment ‘ 10.563
12. Plain italic centre allignment 10.875
12. Bold italic right allignment ; 10.875
13. Bold italic justified 11.031
14, Bold italic centre allignment 12.094
15. Plain justified 12.781

table 6




6pt 8pt 10pt 12pt 14pt 18pt
RANK ORDER OF SELLECTED STIMULI
AS PER THE AVERAGE READING TIME

Rank no | Type specifications Reading time in secs
1. 10pt Bold italic left allignment 8.856
2. 8pt Bold justified 8.906
3. 18pt plain italic right allignment 9.281
4, 14pt Plain italic left allignment 9.469
4, 14pt Bold italic right allignment 9.469
5. 12pt Plain left allignment 9.719
6. 6pt Plain italic left allignment 10.438

table 7




CONCLUSION

As far as paired comparison is concerned 14 pt Plain Justified
has got the firstrank and as far as the reading time is concerned
10 pt Bold Italic Left allignment has got the firstrank since it

has got minimum average time (8.856 seconds).

On the other hand after the paired comparison test,14pt Plain
Justified was placed with the other different sellected fonts to the
subjects to get the over all views. In that case also 9 out of 13
subjects sellected 14 pt plain justified as the best.

Chances are likely of getting errors in the reading time since the
reader himself has to switch on the watch as soon as he starts
reading and switches it off as soon as he finishes reading.
Hence 14 pt Plain Justifiedwas sellected as the ideal
typeface interms of Point size, Best weight and Best allignment
for the regular books incase of Telugu Script
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TREE OF THE EXPERIMENT MATERIAL

Type Face

Ctopt | | 12pt | 14pt | tept |
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6 point

Plain left allignment
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Bold left allignment

i
Bold right allignment

Sald centre allignment

Bold justified

6 point
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