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Readability is defined as reading ease, especially as it results
from a writing style. Extensive research has shown that easy-
reading text improves comprehension, retention, reading speed,
and reading persistence. Ease-of-reading is the result of the
interaction between the text and the reader.

In the reader, those features affecting readability are 1. prior
knowledge, 2. reading skill, 3. interest, and 4. motivation. In the
text, those features are 1. content, 2. style, 3. design, and 4.
structure. The design can include the medium, layout,
illustrations, reading and navigation aids, typeface, and color.
Correct use of type size, line spacing, column width, text-color-
background contrast and white space make text easy to read.




Readability formulas, are formula for evaluating the readability of text,
usually by counting syllables, words, and sentences. Readability tests are
often used as an alternative to conducting an actual statistical survey of
human readers of the subject text (a readability survey). Word processing
applications often have readability tests in-built, which can be deployed on
documents in-editing.

The application of a useful readability test protocol will give a rough
indication of a work's readability, with accuracy increasing when finding the
average readability of a large number of works. The tests generate a score
based on characteristics such as statistical average word length (whichis a -
used as a proxy for semantic difficulty) and sentence length (as a proxy for :
syntactic complexity) of the work. I

R
Some readability formulas refer to a list of words graded for difficulty. .V‘r—la

These formulas attempt to overcome the fact that some words, like
“television", are well known to younger children, but have many syllables.
In practice, however, the utility of simple word and sentence length
measures make them more popular for readability formulas.[citation
needed] Scores are compared with scales based on judged linguistic
difficulty or reading grade level. Many readability formulas measure word
length in syllables rather than letters, but only SMOG has a computerized
readability program incorporating an accurate syllable counter.

Since readability formulas do not take the meanings of words into account, P
they are not considered definitive measures of readability. P~ ,Z;*
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Readablllty Formula
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Flesch Readlng Ease

Flesch Reading Ease Formula is considered as
one of the oldest and most accurate readability
formulas. Rudolph Flesch, an author, writing
consultant, and a supporter of the Plain English
Movement, developed this formula in 1948. Raised
in Austria, Rudolph Flesch studied law and earned
a Ph.D. in English from the Columbia University.
Flesch, through his writings and speeches,
advocated a return to phonics. In his article, A New
Readability Yardstick, published in the Journal of
Applied Psychology in 1948, Flesch proposed the

Flesch Reading Ease Readability Formula.
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 Flesch Reading Ease
The Flesch Reading Ease Readability Formula
The specific mathematical formula is:
RE=206.835-(1.015x ASL) — (84.6 x ASW)
RE = Readability Ease
ASL = Average Sentence Length (i.e., the number of words divided by the
number of sentences)
ASW = Average number of syllables per word (i.e., the number of syllables
divided by the number of words) h ;
The output, i.e., RE is a number ranging from 0 to 100. The higher the number, ;o
the easier the text is to read. =z
» Scores between 90.0 and 100.0 are considered easily understandable by ans
average 5th grader. e
» Scores between 60.0 and 70.0 are considered easily understood by 8th and 9th (7

graders. "

» Scores hetween0.0-and-30.0-are considered easily understood by celleg@ i
\ C

graduates | \ R
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 Flesch Reading Ease

The Flesch Reading Ease Readability Formula
If we were to draw a conclusion from the Flesch Reading Ease Formula,
then the best text should contain shorter sentences and words. The score
between 60 and 70 is largely considered acceptable. The following table
Is also helpful to assess the ease of readability in a document:

RE = 206.835 - (1.015 x ASL) - (84.6 X ASW)

90-100 : Very Easy Grade 5

80-89 : Easy Grade 6

70-79 : Fairly Easy Grade 7

60-69 : Standard Grade 8 & Grade 9
50-59 : Fairly Difficult Rank 10 to Rank 12
30-49 : Difficult Undergraduate
0-29 : Very Confusing Graduate
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 Flesch Reading Ease

Style Flesch Average Average Type of Estimated Estimated
Reading Sentence Mo, of Syll. | Magazine School Percent of
Ease Length in Fer 100 Grade .5, Adults
Score Words Words Completed
Very 40 to 100 g or less 123 or less Comics 4th grade 93
Easy
Easy 80 te 90 11 131 Pulp 5th grade 91
fiction
Fairly 70 to 80 14 139 Slick 6th grade 88
Easy fiction
Standard 60 to 70 17 147 Digests 7th ar 8th 83
qrades
Fairly 50 to 60 21 1565 Chuality Some high 54
Difficult school
Difficult 30to 50 25 167 Academic High school 33
or some
college
Very 0to 320 29 ar 192 or Scientific Caollege 4.5
Difficult more maore
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 Flesch Reading Ease

Formula B for predicting "human interest":

HI =3.635 pw + .314ps.

Scores computed by this formula, too, have a range
from O to 100.

A score of 100 has the same meaning as in Formula A.
It indicates reading matter with enough human interest
to suit the reading skills and habits of a barely
"functionally literate" person.

A score of 0, however, means here simply that the
passage contains neither persnal words! nor! personal
senences!

| — e
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. Flesch Readlng Ease

Here's the breakdown,

Score Notes

90.0-100.0 easily understandable by an average 11-year old student [citation needed]

60-70 easily understandable by 13- to 15-year old students [citation needed]

0-30 best understood by college graduates [citation needed]

Reader's Digest magazine has a readability index of about 65, Time magazine scores about 52,
an average year 7 student's (eleven years) written assignment has a readability test of 60-70 (and .'
a reading grade level of 6-7) and the Harvard Law Review has a general readability score in t
low 30s. The highest (easiest) readability score possible is 121 (every sentence consisting o
only one-syllable words); theoretically there is no lower bound on the score -- this sentence,
example, taken as a reading passage unto itself, has a readability score of ~21.9. This paragraph
has a readability score of ~53.93.

Many government agencies require documents or forms to meet specific readability _
levels.[citation needed] The U.S. Department of Defense uses the Reading Ease test as the o A
standard test of readability for its documents and forms.[citation needed] o comiin
Use of this scale is so ubiquitous that it is bundled with popular word processing programs,and 4*‘5‘
services such as KWord, Lotus WordPro, Microsoft Word, and Google Docs. ! &7
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 Flesch Reading Ease

The Flesch Reading Ease Readability Formula
If we were to draw a conclusion from the Flesch Reading Ease Formula,
then the best text should contain shorter sentences and words. The score
between 60 and 70 is largely considered acceptable. The following table
Is also helpful to assess the ease of readability in a document:

RE = 206.835 - (1.015 x ASL) - (84.6 X ASW)

90-100 : Very Easy Grade 5

80-89 : Easy Grade 6

70-79 : Fairly Easy Grade 7

60-69 : Standard Grade 8 & Grade 9
50-59 : Fairly Difficult Rank 10 to Rank 12
30-49 : Difficult Undergraduate
0-29 : Very Confusing Graduate
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The Gunning's Fog Index (or FOG) Readability Formula
The Gunning Fog Index Readability Formula, or simply
called FOG Index, is attributed to American textbook
publisher, Robert Gunning, who was a graduate from Ohio
State University. Gunning observed that most high school
graduates were unable to read. Much of this reading
problem was a writing problem. His opinion was that
newspapers and business documents were full of “fog” and
unnecessary complexity.

Gunning realized the problem quite early and became the
first to take the new readability research into the workplace.
Gunning founded the first consulting firm specializing in
readability in 1944. He spent the next few years testing

and working with more than 60 large city daily newspapers
and popular magazines, helping writers and editors write to
their audience.

_ — 1Y ’. L G
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The Gunning's Fog Index (or FOG) Readability Formula

Step 1: Take a sample passage of at least 100-words and count the number of exact words and sentences.

Step 2: Divide the total number of words in the sample by the number of sentences to arrive at the Average
Sentence Length (ASL).

Step 3: Count the number of words of three or more syllables that are NOT (i) proper nouns, (ii) combinations of
easy words or hyphenated words, or (iii) two-syllable verbs made into three with -es and -ed endings.

Step 4: Divide this number by the number or words in the sample passage. For example, 25 long words divided by

100 words gives you 25 Percent Hard Words (PHW). -—-"
Step 5: Add the ASL from Step 2 and the PHW from Step 4. 1
Step 6: Multiply the result by 0.4. | ‘

The mathematical formula is:

Grade Level = 0.4 (ASL + PHW)

where,

ASL = Average Sentence Length (i.e., number of words divided by the number of sentences)
PHW = Percentage of Hard Words

The underlying message of The Gunning Fog Index formula is that short sentences written in Plain English ach
a better score than long sentences written in complicated language. 3
The ideal score for readability with the Fog index is 7 or 8. Anything above 12 is too hard for most people to read.
For instance, The Bible, Shakespeare and Mark Twain have Fog Indexes of around 6. The leading magazines, ke
Time, Newsweek, and the Wall Street Journal average around 11. =
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Fry Graph for estimating Reading Ages (in vears)

Fry Readability Graph

Select samples of 100 words.

(i) Find y, the average number of sentences per 100-word
' passage (calculating to the nearest tenth).

- (i) Find x, the average number of syllables per 100-word

| sample.

L In years.
I This test is suitable for all ages, from infant to upper
" secondary.

school science texts).

- The curve represents normal texts. Points below the curve
Imply longer than average sentence lengths. Points above
the curve represent text with a more difficult vocabulary (as in

. Then use the Fry graph (below) to determine the reading age,

long words

] : — i/
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¥ Methods of assessing Reading Age
I s -ﬂ__-?! *...u:# R | A AR & i e ¢
 Subjective assessment has been shown to be inaccurate, with
teachers (perhaps because of their reading competence and
familiarity with the subject) usually under-estimating the
difficulty of the text (by up to 8 years).

» There are four main methods

of objective assessment:

€4
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¥ Methods of assessing Reading Age

T T p—— e ——
 A. Question and answer technigue
* Pupils of different ages are given the text to read. They are
then gquestioned to gauge the level of comprehension and
hence determine the reading age. This is usually unrealisy
for practising teachers.

 B. Sentence completion (the 'cloze' technique)

« Sentences are taken from the text and every nth word i$ ;‘
deleted. Often, n=5. These sentence completion exercise
are then given to the pupils to test comprehension and g‘i,_a e
the reading age. Graham [7] and Mobley [8] have given

details of how cloze tests can be applied to science texts.
This method is also time-consuming.

— --;_
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Methods of assessing Readlng Age

« C. Comparison of text with a standard word list

The percentage of words not included in the Dale word
list is determined and the reading age calculated from
this. Well-known examples are the Dale-Chall [9] and
Spache [10] tests. Again, this method is tedious.

« D. Calculations involving the sentence length and
number of syllables

« Objective measures of readability are now widely used.
They are formulae (or graphs) which are based on an
enormous amount of research evidence.
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. Example Your Baby

Sample I:

A happy, useful life--tthat's what you want for your baby,
Isn't it? And because a healthy mind and body are so
necessary to happiness and long life, you must do all you
can to get your baby off to a good start.

There is much you can do while he is still a baby to lay the
foundation for good health and good health habits.

Many things affect your baby's health. One was the state
of your own health during pregnancy, and the special care
your doctor gave you before the baby was born. Other
things important to your child's health are food, clothes,
baths, sleep, and habit training. A baby needs a clean,
happy place to live, and he must be kept from having any
sickness that can be prevented.

— Ll
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. Example Your Baby

Sample 2:

Diphtheria used to kill many babies. Today no child need die
of diphtheria. It is one of the diseases for which we have very
good treatment and almost sure prevention. But your baby
will not be safe from this disease unless he has been
protected by immunization.

The way to protect your baby is simple. Physicians usually
give injections of three doses of toxoid, three to four weeks
apart, generally beginning when a baby is about six months
old. Your doctor will tell you that your baby should have this
protection before his first birthday.

Six months after the last injection of toxoid, the physician
may test your baby to see if another dose of toxoid is
necessary. Before the child enters school an extra shot of
toxoid is often given.

— Ll




Sample 3:

The germs that cause tuberculosis can enter the baby's body through
his mouth or be breathed in through his nose. These germs come to
him on spray or moisture which the person with active tuberculosis
breathes or coughs out. Germ-filled spray from the mouth or nose may
light on the baby's food, his dishes, his toys. The baby's hands may
carry germs from soiled objects to his mouth. Kissing is one way of
spreading TB as well as other germs.

Tuberculosis of the bones or joints or of certain organs of the body be-
sides the lungs can come to the bottle-fed baby in milk which has not
been ?pasteurized or boiled.
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Fig. 1. Percent of population subjected to deficiency and toxicity effects according
to exposure/intake. As intake drops below A risk for deficiency increases; at
extremehlyr low exposures or intakes all subjects will manifest deficiency. As
exXxposure or intakes increase beyvond B a progressively larger proportion of
subjects will exhibit effects of toxicity.
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