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This report is an examination of readability and the production of
instructional text in the Royal Navy. After defining readability, the
history and reasons for development of the subject are outlined. The
results of a survey to assess knowledge of the subject in Royal Navy
training establishments are reported. The nature of reading and factors
affecting comprehension are considered, and methods of assessing
readability are examined in detail.
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It is proposed that the present methods of writing and designing
instructional text in the Royal Navy could be improved. However, it is
recognised that there is no single best method of writing and measuring
the effectiveness of text. ‘

A compromise solution is recommended, involving the adoption of a
general but systematic approach. This could be implemented by the
development of a prectical course and guide based on ressarch findings
for improving written comimunication.
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A review of guidelines for the production of instructional text
based on empirical research is presented in Appendix F.
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An outline of & proposed writer's production checklist or job aid
is presented in Appendix G. (U).
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INTRODUCTION

"Everything that can be said, can be said clearly”.

Wittgenstein L.
Tracatus Logico - Philosophicus 4.116 (1922)

(a) Readability Defined 3

Reading is a complex process which depends on many interes- :
ting variables in the reader, the text and the environment. As il
Tinker [60] wrote "It involves skill in word recognition, b
increase in vocabulary, knowledge of concepts, and enlarging
ability to comprehend ideas”. Both legibility and meaning are
thersfore involved. The process is further complicated by the 4
highly personal nature of meaning, and by the tendency for readers ;
to perceive what they want to perceive. g«
]

The expression Readability was adopted around 1940 to account
for the study of reading factors which include both legibility and
content of a piece of written text. The subject is concerned with
the problem of matching a collection of individuals,with given
reading skills and interests,to reading material which can vary
widely in content, style and complexity.

Dale and Chall [20] defined readability as "the sum total - qﬂ
including interactions - of all those elements within a piece of ¢
printed matsrial that affects the success that a group of readers
have with it." They further defined success as "the extent to
which readers understand it, read it at optimum speed, and find it
interssting.” This definition stresses three aspects of the read-
ing process: comprehension, fluency and interest.

Comprehension is concerned with the meaning which can be
attached to the print. The main emphasis of this aspect is upon
the elements which lead to comprehension - the understanding of
words and phrases, and the relating of ideas to experience. It
is also dependent upon the fluency and interest of the text.

190 oo iy Y

Fluency is the extent to which a given text can be read at
optimum speed. This aspect emphasises the perceptual skills of
reading, that is, the ease with which a text may be seen and words
identified. :

=

Interest refers to the motivational factors which readers
hava.

Dale and Chall [20] suggested that these elements in the
definition are not separate; they interact to affect readability.
‘The three slements isolated in this definition, together with the
additional effects of interaction, are a source of difficulty and
misunderstanding in many studies of readability. The elements are
different and bear little relationship to one another, yst they
have often been collected together and treated as equal in single
statements. When measures which are supposed to reflect this

—
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definition of readability are considered, shortcomings are obvious.
Such measures often involve only one of the elements of the defini-
tion, and create a problem in that the results of different reada-
bility measures may not be properly compared.

English and English [23] defined readability as "the quality
of a written communication that makes it easy for a given class of
persons to understand its meaning, or that induces them to continue
reading”. This does not draw attention to all the components of
readability as does the Dale and Chall [20] definition. However,
it is useful in its emphasis on the text and its properties rather
than the reader. It draws attention to the fact that readability
is complex, and that its components must be analysed separately as
well as in combination.

Klare [ 35] identified three criteria for readability. These
are the need for:

Legibility of type and design

Ease of reading because of interest value

Ease of understanding or comprehension dus to writing
style.

All of the definitions and criteria cited are useful, but a
complete explanation is difficult to achieve. It is one thing to
read; it is another to understand; and it is yet another to
understand easily.

{b) The History of Readability

There is svidence of a long and sustained interest in assess- f
ing the effectiveness of the spoken word. Supporters of the need
for clear speech have quoted St Paul (1 Corinthians 14 : 9)
"Except ye utter by the tongue words sasy to be understood, how
shall it be known what is spokan?”

%

Lorge [ 41) explained how the Talmudists - about 900 AD - in
compiling and studying the body of laws called the Talmud, counted
the occurrences of words and ideas in trying to distinguish differ-
ences in meaning. It is not surprising that evidence of an interest
in clear speech and readability of text should come from religious
writings. Religious orders were the most literate - and often the
only literate persons - in a community. They were, of necessity,
much concerned with the communication of ideas. Just as the need
for effective communication was recognised by speakers, so the
desirability of ensuring a close match between readers and text
through various forme of systematic assessment has been recognised
for some time. :

i

Educators understandably showed an interest in readability.
Klare [ 35] reported cases of educationelists in the 19th century
who related counts of vocabulary and familiar words to reading
difficulty. These investigations represent the first objective
attempts to appreise the difficulty of texts. From the beginning
of the 20th century the study of readability has been concermed
with the search for elements in the text which may be easily counted
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2.

and incorporated into objective measures. Such measurses have
usually taken the form of a formula, and procedures have often
involved long calculations. Formulae which have provided the most
common measures of readability have shown certain stages of dewvel-
opment. These reflect the aims and intentions of the designers,
and also changes in the demands of people using the fcrmulae.

Klare (35 ] described the chronological sequence in the growth
of formulae, and identified four main stages:

(1) An sarly series of formulae were produced between 1920
and 1934, Although crude and clumey in operation, thsy did
use elements of the text such as vocabulary range and the
number of prepositions or polysyllabic words. These were
refined to produce reliable measures of readability. Such
sarly formulae were applied generelly, and gave only approxi-
mate ratings of the difficulty of text.

(2) From 1934 to 1938 the formulae devised became more de-
tailed, and reflected a concerm for greater accuracy and
reliability. Such measures involved the use of elements of
the text, but they required laborious collection of statistics
and long calculations.

(3) Between 1938 to 1953 detailed formulae were replaced by a
series of formulae in which efficiency and simplicity of use
were the main consideration. This change of emphasis reflected
the practical requirements of teachers and other workers who
were limited in time and effort available.

(4) The latest period in the development of formulas - as
reported by Klare [ 35] - extended from 1953 to 1958. It showed
a change of emphasis to the developmant of specialised formulae
for particular purposes. Such formulae were devised to deal

~with the characteristics of particular types of reading
material, such as technical writing or the level of abstract-
ness of a passage.

More recently interest in readability has been revived as a
result of an increase in the volume and variety of forms of printed
material, and the strong demand for universal literacy. This has
led to an increase in the need to search further for accurete and
quick measures to help predict and control the difficulty of text.
The possibility of using new mathods of measurement such as charts,
grephs, sentence completion and computer checks, have helped the
revival. Recent studies in linguistics have added to the undsr-
standing of language and the part it plays in reading and compre-
hension. This has allowsd a more coherent and theoretically-
supported approach to the practical problems involved in measuring
readability.

WHY THE ROYAL NAVY NEEDS TD CONSIDER READABILITY AND THE PRODUCTION
OF_INSTRUCT IORAL TE)

XT

Like most large organisations the Royal Navy produces vast quanti-

ties of written informetion for a wide variety of readers. The intention
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of instructional text is that words printed on paper for operational or -
training purposes should be fully and easily understood. The assump-
tions that all treinees or students know how to read and study effec-
tively, and that writers intuitively know best, is often not warrented. -

It has frequently been found that written information is often
difficult to follow, understand,and remember (Chapanis [15]). In a
discussion of language and ergonomics Broadbent [10 ] pointed out that ;
"the instructions for opereting or maintaining a machine may be just as : i
important for the user as the design of the machine itself". Engineer- ;
ing drewings, planning sheets, machine opereting instructions and . !
maintenance manuals are now more complex than ever. Yet even the most
simple machine must have clearly-produced operating instructions. This
is often not achieved. Chapanis [ 15] suggested that this may be because
"Many people believe that difficult or obscure writing is the work of a
lgarmed men”. Problems of written communication appear common. In 1977
President Carter called for United States’ gowsrnment publications to be
made more understandable, and similar suggestions have been made in this
country.

Hartley and Burnhill [ 28) commented that poor design of written
information had been responsible for costly and dangerous mistakes. The
clarity of instructional text is particularly important in a military
context, where decision-making and safety are crucial.

An exampls of inadequate operating procedures is reported by
Vandenberg [ 63]. The United States' Gemini 9 spacecraft failed to
achieve one of its major objectives - attachment to a target vehicle.
The connection proved impossible because "improperly-installsd disconnect
lanyards had not pulled a protective shroud away from the docking
apparetus.” This $900,000 failure occurred because "the written pro-
cedures used by technicians to ready the shroud were found to be
insufficiently detailed to ensure proper installation of the lanyards
attached to the shroud mechanism”. Few shortcomings produce this kind
of dremetic error, but the potential problems of written communication
seam sufficiently widespread to justify a consideration of measures
which might be taken to effect a general improvement.

Recent surveys in the United States' Armed Services have revealed
growing concern among managers that their personnel have reading
difficulties. Probleme appear to be a joint function of the reading
skill of personnel and the level of difficulty of the reading material.
As Kniffen et al [ 39] commented, a 'literacy gap’ is created which in
tum has affected operational consequences. When attempting to define
literacy requirements of various jobs in the United States' Army,
Sticht [ 55) found that only 10% of textbooks were written at the
appropriate reading lewvel.

i Rynn [ 52] carried out a readability analysis of British Army Notice

f Board Informetion Sheets. He found that 51% of his sample were unabls
to work on material without supervision; 33% were able to work material
but required soms help. Only 6% were able to work on material without
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help.

He commented that the literacy gap in organisations like the Army

is wide, and that notice board information sheets are often "not written
for the reader who consumes them, but for the writer who wrote them”.

Crosby [ 19]) carried out a readability analysis on a sawple of

electrical maintenance manuals used in the Royal Navy. He used the
following 8 formulae:

Flesch Reading Index

Flesch Human Index
Farr-Jenkins-Patterson Reading Index
Fog Index

Smog Grede Level

Forcast Reading Grade Laevel

Mugford Difficulty Index

Dale and Chall Index.

He found that there was a mismatch between the reading difficulty of
texts and the probable reading skill of the users. Material was des-
cribed by formulae characteristics as 'dull’', 'very difficult' and
'appropriate for a reading age of 18+.' This did not seem suitable for
Junior Mechanics under initial training.

{a} Survey of Knowledgs About and Methods Used for Producing
nstructional Text in the Royal Navy

It was decided to make an sxploratory survey to find out what
is known about the subject of readability and the production of
instructional text, and how text is currently produced. No parti-
cular hypothesis was generated.

Method:

1. Procedure:

A structured interview questionnaire was developed, based on
knowledge acquired during the sarly stages of the project.

Parsonnel in treining establishments were interviewed in a
friendly, informel way. Notes were taken.

At the time of the interview subjects were not aware of the
details of the study.

After the main points were covered, the purposes of the study
were explained and discussed.

2. Subjects:

Contact was made with all the major educational and training
establishments in the Royal Navy. The 4 major specialisations
were covered: Seaman, Supply, Electrical, Enginesring, and the
Royal Marines and Women's Royal Naval Service. A list of the
establishments surveyed is in Appendix A.
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Personnel contacted were those concermed with the production
or assessment of course material. They were of Lisutenant
Commander, Lieutenant or First Officer WRNs rank, ies middle
management level. Appointments varied in title: Course Design
Officer, Training Design Officer, Training Officer, Training
Support Officer, Assessment Officer, Quality Control Officer.

85% of those interviewed were of the Instructor Officer specialisa-
tion - the Royal Naval branch for education and treining.

3. Design:

Structured interviews were used as in Appendix B. This method
was chosen for two reasons. It was believed that richer data would
be obtained than by a postal questionnaire. It was anticipated
that some interpretation of the subject would be required.

4, Findings:

Question 1. In what format is instructional text written in your
establishment?

Joint Services Publication

Traditional Royal Naval layout

Personal style

Civilian format according to purchased books.

Question 2. Who writss the instructional text used in your
establishment?

Books of Reference: WNaval Staff authors, Technical Writers.
Locally-produced notes/handouts: Specialist serving officers,
senior rates and non-commissioned officers, civilian

instructors.
Civilian publications: Civilian technical authors.

Question 3. What method is used for producing instructional text
text 1n your establishment?

In %% - 77% of establishments an individual is given the job
of writing text from instructional specifications.

Question 4. Do your writers work as individuals or teams?

In %% - 77% of establishments individuals write independently.

Question 5. Is your instructional text tested on probable readers
betore use?

In %% - 95% of establishments no testing is performed.

Quastion 6. Can you define the term Readability?

%g ~ 91% could not define the term Readability.

- 10 -
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) Question 7. Do you know atout strategies available for writing and
assessing the effective production of instructiona
text?

%% - 100% did not know anything about strategies available for

writing and assessing the effective production of instructional text.

Question 8. Have your writers had any training the production of
instructional tax

%% - 95% of writers had not had any training in the production

of instructional text.

Question 9. Hawve you had any training in the production of
Instructional text?

%% - 100% of personnel contacted had not had any training in i

the production of instructional text.

i
Question 10. Has your establishment any problems with trainees' i
understanding of Instructional text? '1

%g = 74% believed that their sstablishment had problems with }

treinees' understanding of instructional text.

- "

(HMS CAMBRIDGE was visited during the survey, but it was found that
instructional material is produced by parent establishment -
HMS DRYAD).

5. Discussion of findings: %

The findings show that many different types of instructional f
text are used by the Royal Navy, and a wide variety of writers is r
employed. |

It appears that production of instructional text concentrates '
almost entirely on content and the identification and achievement of o
instructional specifications and objectives. This is based on the
systems approach to treining (Eckstrand [22]). However, while it is i
important to define behaviourel objectives, it is also necessary to :
ensure that material chosen is communicated in the most effective way. |

The survey suggests that apart from provision of objectives,
conditions and standards, most production of text is written by
individuals in a subjective and intuitive way. Content only may be
checked by others. Checking of material often happens at the end of
courses, but rerely is it tested before being used. It appears that
there are considerable time constraints on the production of text,
and many personnel have tr produce written material in their own
time,
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Examination of data shows that knowledge about readability and
the effective production of instructional text is almost non-existent
in the Royal Navy. This sven applies to Instructor Officers, who are
the Royal Naval specialists in education and training. There is no
Service training available other than one 5-day Joint Services Tech-
nical Authorship course held at Bristol University each yesar. Yet a
significant number of those interviewed suggested that there are
problems in trainees' understanding of text. Most training problems
are attributed to lack of time, poor quality of instructors or
trainees. It appsared that many interviewses believed that instruc-
tional specifications were synonymous with effective production of
text, and wesre not concermed with the means of communication. It was
as well that this was foreseen as a problem, and a structured inter-
view used rather than a postal questionnaire.

The survey indicated that although much is now known about
readability and the effective production of instructional text, the
Royal Navy is not applying such considerations in education and
training. It was noticeable during the later stages of interviews
how enthusiastic interviewees became when the subject and stragegies
for improving the production of text were explained.

Examples of poorly-produced instructional text:

During the survey, samples of instructional text used in
establishments were examined. Many faults were apparsnt such as:

Poor printing

Difficult words

Ambiguous words

Abbreviations without explanation

Long sentences and run-together format
Illogical sequencing

Too much detail on one diagrem

Diagrams separated from text

Conflicting and contradictory instructions
Too much information given.

Some examples of such text are reproduced in Appendix C. This
booklet BR 4007, Guide to Ship Firefighting, is intended to be read
by all Royal Navy personnel.

It has not bean chosen because it is the worst example, but
because of its unclassified material and the fact that all ranks and
ratings must understand its contents.

In addition to this survey in the Royal Naval training establish-
ments, visits were made to organisations who are researching reada-
bility and the production of instructional text. A list of
organisations and individuals visited is in Appendix O.

With apparently ever-reducing budgets the Flest has to be
operated by less men with shorter training. If ships and their
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increasingly complex equipment are to be kept at a high lesvel of
effectiveness, then operators and maintainers will have to be pro-
vided with efficient treining and job aids. As most aids are in the
form of printed text, clearly there is a need to match text and user
as closely as possibla.

Specially designed and improved aids should be able to satisfy
3 main criteria:

They should increase operational performance and effec-
tiveness, including safety considerations.

They should improve efficiency and productivity by enabling
fewsr, less well-trained men to perform more complex tasks
quicker.

They should enhance manpower utilisation by encouraging the
novice to improve his level of knowledge and skill on the
job independently. This could be achieved by presenting
information in the optimum way: clearly, sequentially, and
at appropriate levels of difficulty.

The production of effective instructional text is particularly
important in an organisation like the Royal Navy, where a great deal
of autonomy exists for those working at sea. In war-time the need
for clear writing would be even greater, as the mobilisation of large
numbers of personnel could be expected to produce an even wider
'literacy gap'. In spite of technological advances there is still a
place for printed text. The medium is inexpensive and simple to
produce; it is readily available, familiar, convenient and effective;
it can be updated quickly and easily, and may be combined with other
maans of communication.

Given the current lack of information available to writers of
instructional text in the Royal Navy, it is essential that methods
of improving text should be considered. Even small changes in the
presentation of training and operational material or instructions
could bring about a significant increase in comprehension, performance
and time-saving. Improvements in the production of written communi-
cation would also have implications for improving programmed instruc-
tion, cathode ray tube and visual display unit presentation.

3. THE READING ENVIRONMENT

An important yet often overlooked factor in reading and readabi:ity
is the actual situation in which the text is to be used. This topi{ hae
been well researched,and findings provide useful guidelines.

The reading environment includes such consideretions as the optimum
position and distance of text from the reader, lighting, temperature,
noise, vibration of text and motion of the readsr. These all have impli-
cations for the writers of text, particularly when material is to be used
at sea.

- 13 -




Tinker [ 61] found that the printed page was read most effectively
when positioned on a plane perpendicular to the line of sight or visual
axis. This plane is usually av about a 459 angle from a table or desk
top. Tinker [ 61) found that a deviation of only 15% sither way signifi-
cantly interfered with sasy and fast reading. In the same study
Tinker [ 61] found that the best reading distance to reduce visual
fatigue was between 10" to 18", preferably 14",

For effective readirg, appropriate lighting is necessary. Tinker
[ 60] suggested that inaciquate lighting led to reduced reading speed,
eye strein and visual futipue,because small details were not sufficiently
visible. The unit of measurement in determining lighting is ths foot-
candle (fc) or footlambert (fl). This is defined as "the light intensity
upon a surface perpendicular to the light rays from a standard candle at
a distance of one foot". Today the expression lux is more common. 10
lux is the equivalent of 1 faootcandle. Tinker [ 60] recormended that for
normal-sized print the following scale should apply:

Casual reading fc  15-20 lux 150-200
General reading 20-30 200-300
Sustained study 25-35 250-350
Detailed work and study 40-100 400-1000

Tinker [ 60] also reported that the control of light distribution was
important. Loss of efficiency in reading may be caused by the unsatis-
factory diffusion of light due to glare from highly polished or bright
objects or lights within ths fiseld of vision. A review of the effects
of brightness contrast led Tinker [60] to propose brightness ratios
within which conditions for reading are satisfactory. The term ’bright-
ness ratio' usually refers to the relationship between the brightness of
two adjacent areas such as a book and its desk surface. The two areas
may be equal in brightness 1:1, an ideal condition which hardly ever
exists. The surrounding area may be brighter than the book; this occurs
infrequently but visual sensitivity is markedly reduced. However, the
most common condition encountered is when the book is brighter than the
surrounding area. Tinker [60] suggested that a ratio of 3:1 was satis-
factory, but beyond 5:1 in favour of the book visual sensitivity is
impaired.

In the same study Tinker [60 ] found that the temperature of the
reading environment had an important effect. He recommended that the
preferred temperaturse for reading should be between 60 to 65°F with good
ventilation. Wyon [ 72] supported this, and added that "if the air
temperature is 279C or 809F there is reduced reading speed and compre-
hension”.

Bronzcroft and McCarthy [ 11] found that noise had "a detrimental
effect on reading ability”. Both Dennis [21], and Meddick and Griffin
[ 45] showed that vibration of text increased errors and reduced reading
speed as retinal images became blurred. A finding of particular impor-
tance for the Royal Navy was by Brand et al [6]. They found that the
actual movement or motion of a reader and the consequent sickness
affected subjects’ ability to add columns of numbers.

- 14 -
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Such findings from research show that snvironmental factors are
prominent in bringing about visual fatigue, which leads to ineffective
reading and poor comprehension. Clearly there are many other potential
variations in reading conditions. These include the visual acuity and
tolerences of the reader, print and paper sizs, interest of the text and
the amount of time spent reading. It is therefore not possible to set
out precise recommendations concermning the optimum conditions for reading,
but research findings do provide soms useful guidelines.

Writers of instructional text should, however, be aware of the
environmental constreints which may limit the effectiveness of their
communication. While classrooms in shore establishments should be able
to meet the minimum environmental conditions necessary for effective
reading, it is probable that ships cannot. Reading at sea is liksely to
be performed under difficult conditions which cause visual fatigue: the
reading of maintenance manuals or task books in confined machinery spaces
is an example. This will become sven more relevant as the amount of ‘on
the job training’ increases. Writers need to use every strategy possible
to help achieve effective reading by their readers. This could encourage
personnel to read beyond the minimum standard to perform a task or lsam
about a topic, even if environmental conditions are not fully satisfactory.

4. CHARACTERISTICS OF THE READERS

The single most important considsration in the assessment of reada-
bility is the readsr, yst the traditional method of writing is from the
viewpoint of the writer. This may be at the wrong level for the intended
readers. Bruner [ 13] stated that materials should be organised to the
leamer’'s structure and not the writer's, while Lewis and Cook [ 40)
suggested that writing and reading should be considered a co-operative
venture and not a one-way process. Unfortunately there are difficulties
in achieving this. Individuals show wide differences in reading fluency,
familiarity with material, range of cognitive abilities and attitudes
towards reading. As Wright [69] commented, "Readers have a variety of
reading strategies and purposes, rsaders differ in their preferred
strategy for a particular task"”. However, in spite of individual
differences it is necessary to describe in general terms factors which
will affect all readers to a greatsr or lesser extent.

It is essential that writers of instructional text should have as
much information as possible about their intended readers' educational,
intellectual and reading abilities, and previous experience with the
particular topic. Much useful information may be found in perscnnel
records. However, the most useful but complex areas for analysis are
motivation and interest.

The degres of motivation which readers display depends upon the
nature and quality of interest of the text, and sources of motivation.
An interesting text is one which is found enjoyable by the reader. This
is essentially an affective response, and may reflect either stabls,
long-standing aspects of an individual's personality or temporary
emotional states. In either case the effect upon interest is very
strong, and it plays a significant part in determining tolerences of
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difficulty in the taxt. A text may also be considered interesting
because of the intellectual stimulus it provides, or becauss of the way
in.which it assists in solving problems. Interests with this cognitive
basis may reflect elements in the individual's character such as
curiosity. Such an emphasis is on reading for information. A reader's
attitude to a text is probably determined by the nature of his primary
interest - affective or cognitive. There is clearly a middle area
betweasn these two states as well.

The most powerful factors influencing motivation to read are
intrinsic, whether affsctive or cognitive. A reader may be so highly
motivated that he reads material well above the level of difficulty to
which he is accustomed. Studies have shown that the adoption of a com-
pelling purpose can often help readers to overcome both their own and
taxtual shortcomings. Extemmal factors such as examinations may also
influence attitude towards a text and the way in which it is read.
Howsver, the use of extermal incentives often indicates that the reader
is not behaving out of interest but from compulsion. It appears
impossible to predict precisely the way in which a wide variety of
influences can affect the reading performance of any individual.

Klare [ 35] examined the influence upon readability scores of a
motivational state described as a 'set to lsam’, that is, a disposition
or attitude towards a task which affects a person’s performance of a
task. A weak ’'set to learn’ was characterised by the adoption of a
mechanical or habitual approach to the reading task, whersas a strong
'set to learn' was characterised by a more dsliberats attack, involving
a regular eys fixation patterm and different speed of reading. Klare
[ 35] found that easier passages were read more quickly - whether a
strong or weak set was adopted - but that comprehension of the more
Teadable passages was only higher where a strong 'set to learn' existed.

A further reflection of the motivational state of the reader which
affects reading performence is the 'principle of least effort’' expounded
by Zipf [ 73]. This stated that a psrson minimises the amount of effort
necessary to obtain a certain goal,

Klare [ 35] found that preferences for reading material were governed
by the simplicity of the text - even among College students. He reported
that students usually read more of simpler texts than the more difficult,
thus confirming Zipf's [ 73] assertion. These findings illustrate the
complexity and problems of motivational influences in studying
readability of text.

If the choice of material is left to the readar then performance
will usually be below that which the reader could achieve. In practicel
terms therefore, a readability measure is required which can be used to
assess the extent to which a reader is reading for choice, and the extent
to which his level of performance could be raised by the presence of a
strong 'set to learn’.

Levels of interest vary greatly among individuals. De Charms [ 16]
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conmented that "human action is influenced by a vast storehouse of perscnal
experiences”, and that "reading ability is associated with many factors”.

Abrahame [ 1] _found that a reader’s terminal educational age, that is,
the age of completion of full-time education, had a high correlation with
the extent to which an individual finds any form of reading compslling.

Bernstein [ 4] identified a dichotomy in language use between elabor-
ated and restricted codes. Restricted code is the language of implicit
meaning and is severely context-bound. It is characterised by grammati-
cally simple, short, often unfinished sentences. Symbolism and the use of
abstract concepts are of a low order. Bernstein [ 4] found extensive use of
restricted code among the lower working classes. In contrest, slaborated
code gives access to universalistic orders of meaning. It is explicit and
less bound to a given context. It is gremmatically correct, and is the
language of the middle classes and the school room. As most instructional
text is written in a form of elaborated code, this presents an immediate
difficulty for a poor reader when compared with his more naturel restricted
code.

Fillenbaum [ 24] showed that individuals’ expsctations mey well domi-
nate their interpretation of statements. Purves and Beach [ 50) tried to
find an explanation for the considerable variability among individuals in
their response to written text. They concluded that:

Readers prefaerred particular material if the subject metter
was related to their personal experience.

'Readers became more involved in the material when it was
related to them.

The more personal or intense the reader felt about the material, the
greater was the likelihood that an inaccurate interprstation of the
writer's intent would be made. When reading material that conflicted with
their own views, readsrs wers likely to misinterpret it, and select only
the parts with which they agreed. They could even reject the text
entirely.

Waller [ 66] supported these conclusions, and pointed out that readers
start their encounter with written information by looking for particular
sorts of information. He suggested that readers interpret what they read
on the basis of prior knowledge and expectations. This view is supported
by Rothkopf and Billington { 51] who showed that readers' purposes could
differ significantly, and that readers pause longer over material
considered relevant to a subsequent text than other material.

As Wright [ 70] commented, "readers' interactions with print are very
different from the model of a passive radio receiver which faithfully
transduces the signals from the transmitter.” It is clear that the
interest and motivation of the reader plays a significant part in deter-
mining how text is read. Interest depends upon how the reader feels at
the time, what he needs to know, and the influence of his previous
experiences. Factors in the text itself have also been found to influence
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the extent to which a reader enjoys and understands what he reads, and for
how long and effectively he continues to read. Good instructional text is
geared to a reader’'s ability, purpose and interest. It will vary in
elements such as vocabulary, concepts, density of ideas and organisation
of material. Because of enormous individual differences among readers it
is unlikely that any one piece of text, however well-researched and
written, will be completely suitable for all types of readers. However,
writers could benefit from an awareness of potential problems in matching
readers and text.

In common with other large orgenisations the Royal Navy can be
expected to recruit some personnel who have reading and learning difficul-
ties. Vermon [ 64) suggested that reading difficulty may be associated
with many factors such as intelligence, discipline and motivation, social
¥ background, socio-economic status, exposure to language and books, and
cultural differences. As most writers are very familiar with the subject
material it is unlikely that they will be sensitive to probleme experienced
by the novice. If they are not fully aware of the background of their
readers, their writing will probably be less effective than it should be.

A mismatch between reader and text is more likely now than ever
before. Schools are using more audio-visual aids, while in the home
tachnological innovations in communication have reduced the need for the '
skills of disciplined and effective reading. ,

The analysis of reader-related factors in readability proves very
complex, but must be undertaken as fully as possible. Unlike teaching or
treining there is often no adequate feedback available to the writer to
assess his effectiveness. This further emphasises the importance of
proper planning and preparation of instructional text. It must present
the reader with a balance of familiar and new material which is clear and
enjoyable to read. It must also contain an optimum density of new ideas
or facts for a given class of reader. In this way it should be possible
to increase both the rate and ease with which information may be
absorbed.

As Tichy [ 59] commented "There is a need toc appreciate the context
in which material will be used, and a sensitivity to the requirements of
different kinds of readers”. However, very often it would appear that
these considerations are not taken into account by writers in the Royal
Navy.

5. METHODS OF ASSESSING READABILITY

Reading and readability involves the complex interaction of many
aspects of the reader and text. Vernon [65] noted that the reading
process involved the complex integration of prucesses of human behaviour
such as perception, language acquisition and thought. He pointed out
that reading success depended on the possession of the necessary cognitive
abilities and motivation to acquire and operate such abilities.

There appear to be four main psychological processes involved in
reading:
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(1) Visual perception of printed material.

The decoding or word perception discrimination of simple shapes and
patterns, and asnalysis of complex forms of words intoc elements. A
good visual memory is essential.

(2) Auditory linguistic perception of and memory for speech sounds.

(3) Intellectual processes.

These are various and ill-defined. However, it is essential to
understand the writer's meaning, as the purpose of reading is the
reconstruction of that meaning. The element of meaning is very
complex, it is highly personal and exists in the mind of both writer
and reader.

(4) Motivational processes.

These are essential for effective reading. Even though elements of
visual perception, auditory linguistic perception and intellectual

processes are fulfilled, they may be nullified if motivation is not
present.

Readability studies have been grouped together - regardless of what
they are supposed to be measuring - but three main themes may be
identified:

(1) When defined as @ase of reading, readability has come to be
measured by the use of word recognition speed, error retes, number
of eye fixations per second and the like. All of these elements
relate to primary skills and are measures of visibility or
legibility.

(2) When defined as interest or compellingness, readability has
been msasured by reference to human interest, density of ideas and
aesthetic judgements of style.

(3) wWhen defined as ease of understanding or comprehension, measures
have referred to the charecteristics of words and sentences such as
their length or frequency of occurrence or complexity.

Of the three altermatives the third has been most frequently used
because it presents fewer problems for theoretical, technical and
practical reasons. It also offers greater possibilities for wide and
frequent usage. However, such msasures do not include all the factors
sssential for comprehension, as they give no indication of content or
clarity of expression.

Lewis and Cook { 40) defined as many as ten potential problem areas
which could cause ineffective reading: the writer, the reader, the topic,
the communication channel, language, confusion about the topic, insuffi-
cient time, absence of cleer objectives, readers’ lack of attention and
interest, poor reading environment. Clearly, reading difficulty is not
only the language problem of understanding worde and sentences. As
Hebb and Bindrel 30] observed "It alsc involves the way in which sentences
are related to one another in the paregreph and paragrephs in a chapter
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or section”. Some writers use simple and short sentencas but their text
is still difficult to read. Recent studies such as Tzeng and Alva [ 62]
suggested that individual sentences cannot be processed alone, but that
it is the overell thems which defines the meaning of the processed
sentence. Sherman and Kulhavy [ 53] supported this view, and suggested
that manipulations which concentrated on thematic rather than word
structure may be more liksly to increase an understanding of how prose is
learmed and remembered.

There have been many attempts to assess the readability of text using
a variety of techniques. The methods which have been most commonly used
are:

(a) Subjective Assessment.

(b) Objective Question and Answer.
(c) Readability Formulae.

(d) Sentence Completion.

(8) Summary and Analysis of Meaning.
(f) Grephs, Tables and Charts.

(g} Computer Assistancs.

{a) Subjective Assaessment

In the absence of convenient, gquantitative methods most assess-
ment of the readability of text has involved subjective judgement.
The writer uses his personal judgement about content, style,
vocabulary, format and organisation. This is based on previcus
expsrience and previous text used. In the Royal Navy as in other
organisations it is likely that writers are so experienced in their
topic that they have difficulty in appreciating potential readers’
problems, It is also possible that writers may be more concerned to
impress their seniors than to express themselves clearly to their
readers. This is based on the widely-held but inaccurate belief
that complicated writing and difficult vocabulary is an indication
of intelligence. Analysis of some Royal Naval text and civilian
manuals used by the Royal Navy suggests that writers rarely omit
information - even if it is not fully relevant. This often adds
considerably to the reading and lsaming load.

Studies of systems of marking examination papers have shown that
the inadequacies of individual subjective judgements may be improved
by the use of groups of examinars. Moyle [ 46] found that assessment
by panels is much more consistent than individual assessment.

Similar results have bsen found with regard to the wide variability
in human judgement over readability (Hartley and Trueman { 29] ).
Klere {38 ) commented that "Individual judgements of readability are
likely to be in error”. There is, however, a risk when using group
assessment that one dominant group member may control the group
decision,

Because of the unreliable nature of the subjective assessment

of readability this method has been largely superseded by more
objective and valid measures.
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(b} Objective Question and Answer

These methods have frequently been used to measure the diffi-
culty of a passage, and as a criterion against which other measures
may be compared. Popham [48] and Swezey [ 57 ) considered criterion-
referenced tests to be the most appropriate measurement technique
for determining whether a learning or comprehension objective had
besen achieved. However, the procedure - which measures the compre-
hension of content - although more impartial and controlled than
subjective estimates, has limitations which restrict its use.

It is impossible to be sure whether a given response is a
reflection of the complexity of the passage or merely a reflection
of the difficulty of the question. The response to questions
occurring in the same order as ideas in the passage differs from a
response to a set of questions which have been given in rendom order.
The conditions under which the questions are asked also affects the
outcome. Such measures are only concermed with comprehensibility,
and do not provide any indication of the quality and interest of the
text.

In practice objective questions of the multiple choice type have
frequently been used to test recall of content. These questions
usually take a form in which the reader has to mark a correct item
from a range of altematives. They have the advantage of being sasily
scored. However, they are limited in usefulness as responses have
been found to be affected by the renge and type of altermatives
offered to the reader. Scores may also be affected by guessing. The
proper preparation of multiple choice items requires a detailed know-
ledge of test construction. This is rerely possessed by individuals
involved in assessing readability. Multiple choice questions are
affected by the ability of the reader to make an inspired guess based
upon an imperfect understanding of content. They therefore provide
an inadequate measure of readability.

(c) Readability Formulae

Formulae are the most frequently-produced and widely-accepted
methods for measuring readability. They are based upon an analysis
of easily identifiable aspacts of text. Each formula samples one or
more of the primary, intermediate or higher order reading skills,

The procedure usually adopted involves computing a multiple
linear regression squation. This is related to measurable charac-
teristics of the text and its comprehensibility. Characteristics
chogen have tended to be the average number of words in each sentence
or the proportion of polysyllabic words in a passage. Most equations
have been limited, and have only involved msasures taken within
santences not across sentences. Characteristics such as ideational
density, organisation, obscurity of expression and the likes have not
been considered.

In practice the formula produces a score., This indicates the
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difficulty of a sample of text, and a reting is applied according to
a judged scale. If the sampling procedures proposed by the construc-
tors are carefully followed, it is assumed that the score and grade
reflects the reading difficulty of the whols text. Many measures of
this type have been developed, mostly in the United States, which
have proposed levels of reading difficulty corresponding to a school
grede. Williame et al [ 67] described 48 readability formulae which
were developed prior to 1973, They vary widely in the number and
type of charecteristics used, and the size of samples required.

Some have not been tested and validated systematically and have not
been accepted as genuine formulas.

There are five main problems in trying to evaluate the effec-
tiveness of such formulae:

(1) Each formula requires the systematic selection of samples,
varying in number and length, Consequently these selesction
procedures may become very lengthy if the researcher tries to
be rigorous. In prectice a balance needs to exist between the
accurecy required by the researcher and the practical needs and
constraints of the user. This is difficult to achieve
successfully.

(2) All formulae involve the use of a ward measure ar sentence
measure. This reflects the conclusion by early researchers !
that reading difficulty is centred around factors at word and ]
sentence levels, and that such factors are gasily measured.

This does not necessarily stem from empirical data on language

processing, therefore it may be argued that such factors lack ;
construct validity. However, the practical value of using
sasily identifiable factors at these two levels makas them a 3
popular choice in the construction of formulaes. :

(3) Both word length and sentence length can be unreliable as
indices of readability. As Wright [ 70] commented "Sentence ,
length is not a causal factor in generating probleme of compre- 3
hension - it is only a correlate”. This does not, however, mean ,
that word or sentence length may be completely rejected as a }
relevant factor. Longer words and sentsnces do tend to be more
difficult than shorter words and sentences. Such measures
reflect the effect of memory upon readability. This is partic-
ularly important in the case of less-able readers.

(4) Although the factors used in formulae are easy to identify
and use, they do not account for all the elements which must

be involved. Factors such as the reading environment, typo-
grephy, organisation, motivation, interest, density of ideas

and obscurity of expression have been shown to have an impor-
tant function in readability. These are the very issuss which
are enphasised in guides for writing readable text eg Klare [36].
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(5) Taylor [58] criticised formulae for being particularly
insensitive to the effects of textual factors upon specific
individuale or small groups. He argued that as conventionally
used, readability formulae deal only with one side of the
matching exercise - the text, He proposed that other measures
are necessary to reflect factors in particular readers which
influence readability.

Formulae were the sarliest and most widely developed objective
measures used to assess the readability cf text. As Hartley et al
[29] comment, they are more reliable than the varied-and subjective
Judgement of individual writers. However, there are many shortcomings
as Bormuth [ 8] , Klare [ 37] and Macdonald-Ross [ 44) pointed out.
Formulee are less useful for technical writing and reference manuals
than normal prose, but probably the most serious limitation is that
although materials which score badly are usually difficult to under-
stand, so are soms of the materials which score well.

Such methods seem best used to provide an approximate rather
than precise guide of potential reading difficulty. Klare( 37]
reported that formulas scores correlated very highly with pooled
ratings of writers. He proposed that they are therefore useful as
predictors where speed is required rather than accuracy. Howsver,
formulae are restricted in use. They do not indicate causes of
difficulty or prescribe how to produce more readable writing.

(d) Sentence Completion

Sentence completion measures are a familiar and long-established
means of assessing comprehension of text. In practice,sentences ars
taksn from the passage and certain words omitted. The degres of
comprehension is the extent to which a reader can replace the
omissions correctly. The words to be replaced are usually chosen to
reflect only the content of the passage, and often have little or no
connection with linguistic complexity.

The principle was amended by Taylor [ 58] and under the title of
the Cloze procedure it is used as a measure of readability. The term
'cloze’ is derived from the Gestalt term 'closure’. It is used to

describe the tendsncy for a person
plete pattern, and to see complete
than incomplete ones. Taylor [ 58]
occurrence of a successful attempt
deleted from a message by deciding
the missing part should be”.

Use of the procedure involves
of words rendomly determined or at
fifth or tenth word. Subjects are
the nutber of correct responses is

to complets or make whole an incom-
patterms as figures more readily
defined a cloze unit as "any single
to reproduce accuratsly a part
from the context that remains what

therefore the deletion of a number
fixed intervals - usually every
asked to complete the passage, and
scored. Those passages on which

high scores are obtained are regarded as more readable than those

giving low scores.
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The Cloze procedurs possesses a number of useful characteristics:

(1) It appears to reflect the total of all influences which
interect to affect readability. In doing so it comes nearest
to incorporeting - in combination - all the elements involved
in the definitions of reading. These include a reader's
prior knowledge of content and interest.

(2) The performance of the reader is measured on actual samples
to be read. Few other measures involve such a combination.
Previous methods examined the two sides to be matched separately
using different criteria. When the Clozse procedure is applied,
both reader and text may be assessed simultansously through one
measure. This gives the method a greater face validity and
reliability than other methods.

(3) The procedure is an improvement over conventional sentence
completion exercises as it assesses comprehension in a continu-
ous prose passage - rather than a series of unrelated sentences.
It measures the ability of a readsr to use a variety of contex-
tual inter-relationships in completing any particular blank. It
deals not only with specific word meanings, but alsc the ability
of the reader to respond to his own language pattem. The
procedure therefore reflects the total language ability of the
reader.

(4) Bormuth [ 7] concluded that Cloze tests were valid and
reliable measurss of reading comprehension, and that such tests
were more effective than other assessment measures.

(5) The procedure is easy to apply, and does not require detailed
kncwledge or training in use.

However, there are limitations. Gilliland [ 25], [ 26]) suggested
that the procedure is constrained in that it measures only readabil-
ity but not necessarily the predictability of text. Klare|[ 36]
complained that words may be correctly restored to the text on the
basis of familiar patterns of expression while the passage remains
only vaguely understood. The most serious difficulty is that, like
formulae, the Cloze procedure may not reflect all types of comprehen-
sion. Although materials which score badly are probably difficult to
understand, so may some materials which score wsll.

Writers could, however, find that the procedure is a sufficiently
accurete measurs to assess readability levels of text. It could help
identify specific difficulties. If a series of low scores suggested
that a passage was too difficult for the intended readers, then
indices from readability formulas could be applied in tum to find
the difficulty. For example, if words are too long, then a subjec-
tive evaluation of the long words would be useful. If sentences are
too long, then an examination of sentence complexity would be ussful,
If word and sentence elements seem no problem, then an .analysis of
paregreph structure would be usaful. At the highest level, difficulty
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may be caused because of the context of the passage. In this case
the number of ideas or facts may have to be reduced.

The Cloze procedurs seems best described as 'an index of’
rather than 'a measurs of' comprehension. Used as such it could
1 provide a very practical and reasonably accurate tool or guids for
:elping writers to identify potentially difficult places in their
axt.

(e) Summary and Analysis of Meaning

A frequently used method of assessing the level of understanding
is to ask readers tc summarise the text. However, there are problems
in using such methods. Gilliland {26 ] pointed out that they are
inadesquate tools for use in readability studies, as the production of
a response included many skills which bear little relationship to
those required in comprehension, In addition to such technical 4
limitations, the method only assesses the extent to which the readsr
can select the content of a passage. It does not reflsct other
components of readability such as fluency. A further difficulty in
using summary methods is that they must be assessed subjectively by
a marker, This is unreliable, and inadequate for providing a system-
atic and accurate measure of readability. 'q‘

Analysis of meaning involves the analysis of semantic and content
variables in text (Augstein & Thomas [3]). It uses a procedure aimed
at displaying the meaning structure of a text. One technique uses a
subjective flow-diagrem analysis (Augstein [2]), which may be com-
plated at any chosen level for any length of text. It is claimed
. that the procedure provides an opportunity for readers - or writers -
to display the structure of meaning they attribute to a particular
text, It is suggested that this can increase an awareness of how 1
meaning is used, developed and understood. 1

The procedure could be a useful tool for displaying the 'ideas
density’ in a text and the relationships that exist within it. This
could be a valuable aid in helping display the views of writers as
individuals or in groups. However, there are constraints. The pro- 1
cedure is time-consuming to use. It is text-based, and therefore .
seems more suited tc linguistic considerations than user-based
material and graphics, both of which are important in instructional
text. The procedure therefore seems useful as a measure of compre-
hension rather than the assessment of readability.

(f) Graphs, Tables and Charts

Such methods have been developed to display the assesssment of
readability scores. Their advantage is that they require little or '
no calculation, since the results are related to a set of previously- ]
prepared tables. They are an sasier and more familiar technique for '
preparing and evaluating data than formula., However, it is still
necessary to selact samples from text, and to count the incidence of
one or more fa. . 8, Few applications are in uss,
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6.

(g) Computer Assistance

Recently high-speed digital computer progremmes have been devel-
oped to assess the readability of text. Siegel [ 54] described a
system which allows the calculation of various measures such as
textual characteristics and provides diagnostic information. Howsever,
it may only be used for prediction purposes, ard does not suggest
altermative wordings or sentence constructions. As Siegel [ 54]
commented "Such decisions are best left to the technical writer”.

It seems, therefore, that at present computer assistance is most
useful only in helping the writer record and store language in a
simple and sfficient way rather than decision-maeking. With the
increase in use of machines like word processors it may well prove
possible to progranme guidelines for effective writing. In this way
the word processor would draw the writer’s attention to basic textual
shortcomings. However, its use will be constrained in that it will
only be able to deal with basic elements of the writing process.

In examining the various methods of assessing readability, four
criteria appear to be important in determining which method to use:

Accuracy

Ease of application
Ease of marking
Ease of calculation.

Researchers have found such criteria difficult to meet, as the
accuracy of a method decrsases with ease of application. It is often
impossible to achieve a satisfactory balance between conflicting
needs. As Wright [70] stated "There is no characteristic of the text
itself which will predict precisely how easily it can be read”. Even
if an assessment method appears sasy to handle, it may not be in
practice. In a rscent report coomenting on the application of the
simple Forcast method to assess readability of United States Air
Force publications, some interesting implications emerged (Hocke et
al [31]). Although the method was intended to be sasy to use, it
was found that a substantial number of those responsible for rewriting
publications were not able to use the formula to sstimate accurately
the reading grade level of their material. The research concluded
that their writers nseded additional training to use the formula
properly, and that "Given the relatively crude ways employed at
present to estimate the literacy gap, it is not appropriate to insist
that writers hit their targets with a great deal of precision”. This
further reinforces the view of how complex is the assessment of
readability.

THE PRODUCTION OF INSTRUCTIONAL TEXT

"Do but take care to express yourself in a plain, sasy manner, in

well-chosen, significant, and decent terms, and to give an harmonious and
pleasing turn to your periods: study to explain your thoughts, and set
them in the truest light, labouring, as much as possible, not to leave
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them dark nor intricate, but clear and intelligible”.
Cervantes : Don Quixote

The aim of all instructiocnal text and graphic devices should be to
achieve maximum clarity and arouse maximum interest in the reader.
Clearly there are a considerable number of factors involved in effective
writing and presentation which must be considersd when taking production
decisions,

Illegible or badly-presented information can reduce a readsr's
efficiency and may well further result in negative reactions. There is
much more research available to guide decisions over issues such as legi-
bility and comprehensibility than over issues such as motivation and
attitude change. This probably reflects the relative ease of investiga-
ting the different issues, However, it is increasingly being realised
that effective communication depends on content, linguistic structure and
psycholinguistic factors as well as the overall presentation and setting
out of information.

Clark and Clark [ 18] suggested that there were three stages which
enabled a listener to utilise a spoken message:

Identification of the meaning of the message.
Integration with memory for other relevant information,
Performance of an appropriate act.

All three sets of processes apply to individuals reading instructional
text, and are influenced by meny variables such as ths characteristics of
the readers themselvas, the reading purpose, characteristics of the text
and task constraints. A satisfactory approach to designing usable written
materials must be able to handle these factors.

Effective instructional text should be produced in a language and
format intended for a particular set of readers. Material should be set
out in a logical, sequesntial and orderly way. There should be an adequate
list of contents, a simple but comprehensive index, and 'signposts' such
as section headings to help access information. Text should be attractive
and compelling, one measurs of which is that it should contain an optimum
nurber of new ideas or facts. If everything is new or if nothing is new
in a text,the reader is unlikely to persist in reading it. The correct
balance is not easy to achieve. As Klare [38] observed, although text
neaeds to be clear and easily absorbed it must be set at the correct level
of maturity. Unskilled adult readers may well react negatively to highly
readable content if the presentation appears childish.

Klare [ 38] added that the maintenance of high levels of motivation
in readers is vital. He noted that even when comprehension test scores
were not increased by improvements in texts, factors like judgements and
preferences may be positively affected. He concluded that these are very
important, as they in turn increase the likelihood that reading will bs
continued.
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There is, unfortunately, disagreement even among experienced writers
as to what constitutes clear writing. Klare [ 36] reported that as a
result of reviewing 156 suggestions for the improvement of clear and
effective writing, only 2 suggestions were listed in as many as 6 of the
15 books analysed. Only 5 elements were listed in as many as 5 of the
books. For most of the suggestions there was agreement between only 1
or 2 of the books. Over some suggestions there were actual contradictions
between writers.

However, it appears worthwhile to consider stretegies for communica-
ting written text other than using traditional approaches. Wright [71],
[69] suggested that altermatives to prose such as flow charts, tabulation
schemes and graphic presentations could be more effective than prose for
displaying some material. Even the use of instructional cartoons may be
effective in raising motivation for certain types of reader. A study by
Kauffmann and Dwyer [ 33] showed that American college students preferred
learming through cartoons rather than through realistic photographs. The
cartoons proved more sffective for both immediate and delayed retention
of information.

Instructional text used in the Royal Navy follows a traditional and
standard format which is neither geared to effective leaming or usags,
nor reflects current research findings about communicating written
material. An example of what may be achieved by improving the writing
and setting: out of a section of civilian text is presented in Appendix E.
Wright [69], however, noted there is no one best way of presenting tech-
nical information. Each communication task presents a new set of problems
for which new, compromise solutions may be necessary. In a recent paper
[7C], she suggested that it is difficult to set out principles which would
ensure a good match among objectives, human abilities and the performance
of a system, She proposed that while applied psychology can offer some
guiding principles "they will always be tentative, commonsensical
principles”. What the applied psychologist can offer that common sense
cannot 1is effective quality control - the testing of new designs to see
how well they work.

7. DISCUSSION AND CONCLUSIONS

"If we could know where we are and whither we are tending, we could
better judge what to do and how to do it".

Abraham Lincoln

The subject of readability and the production of effective instruc-
tional text is complex. It involves co-ordinating the prefersnces of the
subject experts, the knowledge of printing and typographic experts, and
research findings of psychologists and information designers. These must
all be modified by the practical constraints of time and budget.

There is no conceptual whole for the subject, and it is difficult to
sa@ how a single theoretical model could possibly reconcile the many
conflicts in the research literature, or account for so many diverse
factors. Macdonald-Ross and Waller [ 43] commented that empirical research
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is difficult, expensive and time-consuming. Chomsky [17] pointed out
that much of the scientific character of behavioural science "has been
achieved by restricting the subject matter studied, and by concentrating
on peripheral issues”. The classical experimental paradigm seems
inappropriate for studying written communication because of the huge
nurber of uncontrollable variables involved. It is proposed that there
is a tendsncy to adopt too scientific an approach in situations which
demand a less rigid mode of thinking and behaving. This view is supported
by Pirsig [47], who argued that "by carving up reality into black and
white, cut and dried sepgments ... we distort or occlude their sssentially
organic naturs”.

Given that a problem exists, there seem two possible approaches to
improve matters:

Remsdial training in reading for individuals.
Study of materials and writers.

The first approach is difficult, expensive and time-consuming, and
" there is no guarantee that such progranmes prove effective. As Kniffin
et al [338]) found, while increasing reading time and skills seemed a
streightforward way to increase test comprehension, results indicated
that the learning efficiency of such an approach was not high. They
proposed that it is necessary to analyse whether any possible gain in
comprehension is worth the extra cost.

The second approach seemes more viable. It is likely that efforts to
improve the readability of materials and production skills of writers
could be beneficial. This should be particularly effective if directed
at readers whers motivation and basic reading skills are not high.

There appear to be 3 separate types of text as proposed by Post and
Price [49 ) and Wright and Reid [71). They suggested that becauss of the
many differences in reading purposes and skills, a multi-lsvel approach
is essential. They defined the various lewvels as:

Directive - dealing with job specific instructions.

Interpretive - commenting on material, and a useful link
between the Directive and Deductive level.

Deductive -~ a methodological prompt.

The Directive level is seen as consisting of procedurel instructions
which could reduce the number and difficulty of operaticnal or squipment
decisions to be mads. Improvements could mean that one man might perform
a number of jobs with relatively little training, or a less well-treined
man might perform a higher grade job.

An Interpretive level of description would need first to be a
commentary on the Directive level, allowing the user an insight into the
strategy behind a procedure. It would also need to combine this with an
explanation of the information which has been shown to be difficult to
understand at the Deductive level. Such a description and improvement
would allow the user to extend his level of understanding independently.
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At the Deductive level a full technical description would be set out.
Benefits could be that any suitable readsr might become an expert in the
context of a particular operation without reference outside the text.

The advantages of armanging textually-presented information in this
way are that using the same material a particular job may be performed
well, and the novice can train himself to become more proficient. The
multi-level nature of the description overcomes the disadvantages of the
reader using a pursly directive or deductive approach as traditionally
exists. In developing the interpretive element, text should become more
usable on the job, and data within the whole text would be accessible as
a progressive training text. However, successfully-designed text would
require a detailed knowledge of a topic or job by the writer at the task
analysis laewvel.

Godwin [ 27] observed that writers of instructional text should
analyse exactly what the user is physically doing while interacting with
written information. He stressad the need for suitable text design, and
asserted that the writer needs to know what the user wants from a text.
He proposed that there should be 3 types of text or manual for different
functions:

Work - a practical book for ready use.
Reference - for consultation when problems arise.
Training =~ for individual and group use.

Wright [ 70] pointed out that there has been little research into the
process of writing or techniques for training effective writers. This
area appears worthy of further research, and it is recommended that con-
sideration be given to the setting up of a Royal Naval writers’ course.
Such a course could train and give practice in all aspects of written
communication, such as: dstailed task analysis in both writing skills
and individual subject material, language and meaning control, graphic
presentation, using appropriate production strategies and readability
predictors. Quality control officers could be trained in how to manage
the whole production process and interpret appropriate research findings.
In this way writers and quality controllers would be better trained and
informed, and the courss would provide an opportunity to research further
into effective techniques. The research findings presented in Appendix F
could provide the basis for such a course.

In trying to find ways of improving written communication Wright [ 70]
proposed a Usability approach. She defined this as the function of the
diverse activities which are involved when individuals read. She recom-
mended 3 checks to be mads: on content, presentation and usability of a
document. This suggests a need to compromise because of the difficulty
in controlling all the variables involved. However, it is recommended
that the adoption of a form of systematic approach (von Bertalanffy [ 5].
Eckstrand [ 22]) to the subject would best incorporate the many interacting
variables involved, and recognise that "the whole is greater than the sum
of its parts”. Recent conceptual development in systems theory suggests
that systems be viewed in their totality. An overall systematic approach
would bring atout more effective writing than an empirical approach which
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focuses exclusively on small segments. Such an approach could provide a
sequence of steps for developing an effective production solution. The
model could recommend procedures to be followed for both prediction and
production of instructional text. Such an approach would be in accord
with Chomsky [ 17 ], who concluded that there were far too many interfering
variables in the production of text, and that it was "better to adopt
commonsense considerations”.

Investment in time and money is essential. As Waller [ 66] pointed
out, the production of written material requires the integration of
diverse talents as does a television or redio programme. It should not be
undergstimated. A team approach is essential, because it is unrealistic
to expect any one writer to be fully proficient in the many skills invol-
ved. Design and production coneidarations in one area often have conse-
quences for others.

Macdonald-Ross [ 42] argued that some experimental approaches achieve
purity "at the cost of practical relevance”. One of the objectives of a
systamatic approach is the solving of real-world problems. In order to
achieve a practical and effective answer to the problem of producing
ingtructional text the following model is proposed. It is assumed that
the organisation has an objective or goal which the writing is intended to
achieve. In the case of the Royal Navy this would probably be operational
or training objectives. Such detailed specifications must be available or
worked out by the writer. The choice of medium used to achieve the speci-
fied objective, eg written text, visual display unit or cathode ray tube
is usually determined by local circumstances.

i In practice there are 10 stages in the production model:

1. The writer should independently ensure that he fully understands
the objectives, and if necessary - through task analysis of the sub-
ject - consider it in even greater detail.

2. The writer should discuss the content with other subjsct experts
to reduce possible individual bias and error.

3. The writer should find out as much information as possible about
the characteristics of the readers for whom he is writing.

4, The writer should find out as much information as possible about
the physical environment in which text is to be used.

5. The writer should have access to specialised knowledge about the
prediction and production of effective text. A course could help the
writer in sensitisation and self-awarsness of the fundamental but
subtle skills necessary.

A review of the major research findings regarding the production of
instructional text is presented in Appendix F. This could be reinforced
by the aveilability of a check list or job aid as in Appendix G.
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6. The writer should try to identify potential reading and lear-
i ning difficulties with the help of a quality control officer. The
latter would perform the role of a 'transformer' (Macdonald-Ross &
Waller, [ 44]). He would be responsible for ensuring that text,
format, graphice, etc are all co-ordinated and attuned to the needs
of the user.

7. A simple readability formula such as Cloze or Forcast as shown
in Appendix H should be applied to the first real draft. This should
give an approximate prediction of level of difficulty.

8. A production team consisting of the main writer, other subject

experts, other writers and a quality control officer should consider
the text. Methods of analysis could include readability formulase,

* analysis of meaning, flow charts etc which could provide a basis for

discussion. In the Royal Navy the manager of the team would prubably

be the quality control officer.

9, The resulting text should be tested for its usability on a

sample of the potential target population. Readers would be asked

to comment on the difficulty of the text which they - or others like

them - might have. '

10. The final text would need to te checked periodically for any
changes which may be necessary.

Such a model considers the subject, the reader, the reading environment,
textual research findings, potential strategiss for analysis and a team
approach. The procedurs would be much more comprehensive and objective
than current methods of producing text. It is recommended that the model
should be sufficiently flexible to allow users to select the steps which
best suit their particular situation. Clearly it would be advisable to
work through the complete programme, espscially if text is important and
is intended to have a long life. However, if text is required quickly,
or sufficient personnel are not available, or text has only a short life,
even the adoption of part of the model would be an improvement. At
present the content of much writing of instructional text appears to be
on completeness and accuracy. It is aimed at mesting short-term objec-
tives or goals with little regard for assessing long-term effectiveness.
The driving forces in production appear to be time - in mesting often
unrealistic target submission dates, and monsy - an insufficient alloca-
tion of man-hours. As a result the organisation receives what it pays
for.

Clearly there must be an appropriate level of investment in producing
effective instructional text. The model proposed is a compromise, but it
is a possible solution to deal with a real-life problem. As Wright [ 70]
concluded "Narrow, specific applied studies often have no generalisable
applications, and they are both costly and lengthy to perform with such
interactions”. However, such a genseral, practical, and flexible approach
could well prove useful. It could improve the prediction and production
of effective instructional text in the Royal Navy at comparatively little
cost, and even save training time in the long term,
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It is recommended that future ressarch be conducted in the following
areas:
(a) Production of a report on
'The Management of Written Communication and Instructional Text'.
This would set out and comment on the main potential management problems
and difficulties involved in the topic.
{b) Production of a report on
'A Review of Practical Techniques for Producing Effective Written

Communication’.

This would complement and extend the work of this report. It would contain
a list of practical recammendations and techniques abstracted from a
variety of writers involved in the topic.

(c) Production of a refined RN Writer's Guide/Job Aid for the Pro-
duction of Instructional Text.

This would be a synthesis of practical material extracted from previous
work on the topic.

In addition an external contract has been placed with The Centre for
the Study of Human Learming/Brunel University. This project aims to
complement the present work on Readability. It is examining the Design of
Text as an integral part of a self-instructional package for use at sea.
Its emphasis is on the design of texts as aids to leaming.

B. A. Brooking (Lt Cdr RN}
Manuscript completed 30 September 1980
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APPENDIX A

ROYAL NAVAL EDUCATIONAL AND TRAINING ESTABLISHMENTS

HMS CALEDONIA
HMS CAMBRIDGE

HMS COLLINGWOOD

CTCRM
HMS DAEDALUS

HMS DARTMOUTH
HMS DAUNTLESS
HMS DOLPHIN
HMS DRAKE
HMS DRYAD
HMS EXCELLENT

HMS FISGARD
HMS HERON

HMS MERCURY
HMS NEPTUNE
HMS PEMBROKE
HMS PHOENIX
HMS RALEIGH

HMS ROYAL ARTHUR

HMS SEAHAWK

HMS SULTAN
HMS THUNDERER
HMS VERNON

SURVEYED DURING THE PROJECT

Engineering School

Gunnery and Missile Treining

Weapon and Electrical School

Commando Treining Centre, Royal Marines

Aeronautical Engineering, Air Medical, Safety Equipment
and Survival. School

Officer Traeining

Women's Royal Naval Service Treining
Submarine School

Hydrogrephic School and Signals Training
Surface Maritime Operetions School

General Naval Treining, Leadership, Management School,
Regulator School

Apprentice Treining

Air Direction School

Signal School

Polaris School

Supply School

Nuclear, Bacteriological, Disaster Control School
New Entry Treining

Petty Officers’ School

Helicopter, Observers', Metecrological and Aircraft
Handling School

Marine Enginesring School
Engineering College
Seamanship, Mine Warfare and Diving Schools

Office Services Educational (Admirelty) who employ Information Officers to
edit Royal Navy books were also visited, but were not included in results

of survey.
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APPENDIX B

READABILITY AND THE PRODUCTION OF INSTRUCTIONAL TEXT

- STRUCTURED INTERVIEW QUESTIONNAIRE

HMS
INTERVIEWEE
APPOINTMENT

1. In what format is instructional text written in your establishment?
2 Who writes the instructional text used in your establishment?

3. What method is used for producing instructional text in your '
establishment? 1

4, Do your writers work as individuals or teams?
5. Is your instructional text tested on probable readers before use?
6. Can you define the term Readability? 'i

7. Do you know about strategiss available for writing and assessing the
affective production of instructional text?

8. Have your writers had any training in the production of instructional
text?

9. Have you had any training in the production of instructional text?

10. Has your establishment any problems with trainees’' understanding of
instructional text?

Thank you for your help.

Do you have any questions you would like to ask me or further comments to
add? )
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APPENDIX C

EXAMPLES OF POORLY-PRODUCED INSTRUCTIONAL TEXT

USED IN THE ROYAL NAVY

BR 4007 Guide to Ship Firefighting

(a) Front cover page

What to do in case of Fire,

(b) Back cover page
Fault: Contrediction of instructions.
Front cover instructions state that in ths event
of Fire an attempt should be made to put out the
fire, |

Back cover instructions state that in the event
of fire it should be reported first.
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BR 4007 Guide to Ship Firefighting

(c) Pages 6 and 7 Fire Hazards and Prevention
Words 'wvolatile’

'flammable’
'defective’
'incinerators’
'adhesives’
'combustible’
*accumulate’
'inert’
'stringent’

'renders’

Fault: Words could be difficult for some readers.
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BR 4007 Guide to Ship Firefighting

(d) Page 19
(i) 4.18 Expressions LPDs, LPHs, BCF 2
(ii) 4.22 Operating instructions

Faults: (i) Lack of explanation of abbreviations.

o sl el e ot

-

i

(ii) Run-together format of instructions.
Could be improved by writing on separete
lines.

————-
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BR 4007 Guide to Ship Firefighting

(s) Page 28 Firefighting Equipment
Gas Turbine Pump . (Fig 10) J
(f) Page 30 Firefighting Equipment i
Fig 10 Rover gas turbine portable fire pump

Fault: ODiagram on separate page from part of associated
text.
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(g)

(h)

BR 4007 Guide to Firefighting

Firefighting Tactics
Page 46 5.34

Cartoon of sailor putting out fire.

Fault: Incongruency of instructions and cartoon.
Tactics recommended in 5.34 are that CO, cylindsr
should first preferably be used on slectrical
equipment., "It is safe to use water ....
PROVIDED THAT the nozzle is not less than 18 inches
from any live equipment if fresh water is being
used and not less than 4 fest if salt water is
being used.

Cartoon shows Two Gallon Portable Extinguisher
(water-filled) being used less than 18 inches
from the electrical fire.
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APPENDIX D

ORGANISATIONS VISITED DURING THE READABILITY AND PRODUCTION

OF INSTRUCTIONAL TEXT PROJECT

Medical Ressarch Council, Cambridge: Dr P Wright ’
Open University: Dr T Duffy
M Macdonald Ross
University of Bath: Dr N D C Harris
Univsrsity of Bristol: Dr E Thomas

Brunel University/Centre for the

Study of Human Learning: Dr S Harri-Augstein
University of Durham: J Gilliland
University of Keele: Dr J Hartley 1

University of Wales
Institute of Science and Technology: H Kune
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APPENDIX E

EXAMPLES OF EMERGENCY INSTRUCTIONS FOR

CIVILIAN AIR TRAVELLERS: ORIGINAL AND IMPROVED VERSIONS

Text was revised hy Hartley and Burnhill (unpublished docurent,
Eighty Ways of Improving
nstructional Text,
HARTLEY, J. 19807
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APPENDBIX F

GUIDELINES FOR THE PRODUCTION OF INSTRUCTIONAL TEXT

1. Size and Shapse

2. Organisation

3. Headings

4, Typography

5, Clarity of words
6. Questions

7. Clarity of structure
8. Complex material
9. Illustrations

10. Colour

11. Figures

12. Tables

13. Graphs

14, Charts

15. Reading conditions

16. General points
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1. Size and Shape

The size and shape of a book has an effect on its readability. Small
- down to 8” x 4", thin,- no more than 300 pages, cantaining information
on only one set of related tasks, are thought to be aids to efficient use
and information retrieval.

(Foley and Cann 1972)

The page size of text should conform to the sizes recommended
Jjointly by the British Standards Institution and the Intemational
Organisation for Standardisation.

A4 and A5 are most commonly used.

The standard is rooted in the principle that a rectangle with sidss
in the ratio 1 : 1.414 (1 : v/Z) may be halved or doubled without
changing the ratio of width to depth.,

This ratioc is also recommended for formats associated with overhead
transparencies, slides and microfiche systems.

(Hartley and Burnhill 1977)

If the author knows in advance the page size of the final product
then this helps in the choice of suitably sized illustrations and |
graphic materials. ) ‘

(Hartley 1978)

The design of the printed page must suit the text printed on it.
(Demilia 1968)

Pages should lie flat. Curvature causes distortion. Narrow margins
have been shown to increase visual fatigue.

Thick books with a strong spine and narrow margin are particularly
difficult to handle and read properly.

(Demilis 1968)

Rough surface paper is best to use in printed material since it is
the least subject to glare. Whatever paper is used it must be thick
enough so the shadows from the print on the reverse side of the page do
not show through.

(Luckeish and Moss 1941)

Paper should be as white as possible without having a glow.
(Pyke 1926)
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2. Ogganieation

A textbook which is clearly and systematically set out will leave
the student with a clear and systematic grasp of the material.

(Demilia 1968)

A well organised content displays a plan which simplifies the
message.

(Taylor 1977)

As the organisation of content improves, readers understand mors,
learn more and remember more.
(Deese 1961)
A clear, concise title at the beginning of an article orientates
the readsr and helps with subsequent recall.
(Dooling and Lachman 1971)
Titles containing the fewsst possible words that adequately describe
the content of the text help form attention and expectations.
{Kozminsky 1977)
There ars a number of ways of asking readers to do things befors

they start to read an article which help their subsequent understanding '
of the material. »

Summaries, overviews, pre-tests and advance-organisers are examples
of such different pre-instructional strategies.
(Hartley 1978)
Behavioural objectives are useful to serve to inform readers about
what they are expected to be able to do when the instruction is over.
(Davies 1976)
Outlining the main ideas in a section before a section starts, or
summarising them at the end, is beneficial,
(Ausbel and Robinson 1968)

Summaries at the start prepare readers for what is to coms.

Summaries at the end restate points and reinforce leaming.
(Hartley 1978)
Pre-tests alert, objectives inform, and advance organisers clarify
conceptual issuses.
(Hartley & Davies 1976)
Handouts enable students to see the structure of lectures in advance
and ensure more accurate revision.
(Hartley and Marshall 1974)
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Space in handouts and workbooks can affect note-taking practices.
! Increasing space between iteme has been shown to increase the number of
: words noted.

(Hartley 1976)
! There is need for a review of information at the beginning and end of
! a handout.
(Hartley 1976)
Handouts help lecturers in that while considering the spatial
requirements they must clarify what they are trying to say.
(Hartley and Marshall 1974)

3. Headings

Headings and sub-headingé are useful to the reader.
(Burmnhill 1970)

Headings assist readers who are lookirg for particular sections, but
less obviously they provide an explicit structure which assists the
reader in integrating the information he reads.

(Dooling and Lachman 1971) |

Headings and subheadings - ranged from the left - together with a :
systematic use of space, convey more readily the structurs of complex
text.

(Hartley and Burnhill 1976)

Readers remember more from discursive text whaen the readings and
subheadings ars written in the form of questions rather than in the form
of statements.

(Robinson 1961)

Questions in the text encourage readers to examine what they are
reading, and to look for related facts and idseas.

(Hartley 1978)

Numbering can either help make clear to a reader the way in which
sections are nested together, or enable both writer and reader to make
specific reference to sections smaller than a page, where no other sub-
heading is available for this purpose.

(Wright 1975)

Clear but complete title headings should be written to complement
Illustrations, Tables, Graphs and Charts.

(Hartley 13978)
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4.  Typogrephy

Legibility is the most important factor in the printed page. Before
any significance can be attached to letters, words or meaning, they have
to be received and recognised.

(Tinker 1965)

Typogrephic style should be consistent throughout a text.
(Hartley 1978)

Missing type forms within a passage of text slows a reader's speed.
(Tinksr 1932)

With reference to type faces the only general conclusions seem to be
that distinctiveness of shaps is the most significant factor.

(Demilia 1968)

Type must be simple in outline. Recommended type size for general
reading is betweaen 6 and 12 point x height.

{Tinker 1965)

Sanserifed type, ie without a short finishing stroke at the top or
bottom of a letter, is easier to read than serifed.

{Poulton 1969)

Lengthy passages written entirely in capital letters should be avoi-
ded, since they will be read more slowly than the same words in lower
case type.

(Tinker 1965)

In text, capitals take about 12% longer to read than lower case
settings.
(Tinker and Paterson 1928)
The benefits of cueing in a search task can only be realised whaen
readers are informed and know that cueing is provided.
(Bartz 1970)

Italics should be used sparingly and only where emphasis is required.

(Paterson and Tinker 1940)

Underlining selected words improved immediate retention scores for
the more ablae, but can slow and hinder the less able.
{Klare et al 1955)
It is important to note that the larger the type-size the fewer the

number of words per given line length. Large type-sizes (and/or short
line lengths) can cause problems.
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It is difficult to recommend particular type-sizes without referring
to specific type-faces because the different measurement systems used in
typography conflict, and the designated type-size of a particular type-
face does not specify the actual size of the printed image.

(Hartley et al 1975)
A good all-purpose size is 10 point type on a 12 point lins to line

feed. B8 point on 10 point is possibly as small as ons would want to go in
the design of instructional materials.

(Hartley 13978)
Type-faces to avoid are:

those with idiosyncratic designs,

those which will not withstand degradation when printed and
copied.

(Hartley 1978)

Type should be set with an equal spacing between words.
(Gregory and Poulton 1970) ]
The legibility of printed matter is a function not only of the ’1

clarity with which the characters are printed, but also of the spacing
of the material.

e dFrn

Word spacing should narmally be no wider than the space required by
a lower case letter i, that is about 0.25 of the type size.

Line spacing - the perpendicular distance from the base line af one
line to the base lins of the next line - should normally be greater than
the specified type-sizs, say 1.25 of the type-size.

The relationship between word spacing and line spacing should be con-
sistent throughout the text, otherwise the printing will appear to be
moving about on the paper.

{Hartley 1978)

Legibility is impaired when the printer causes the word spacing to
be changed from line to line in order to force out the lines to a fixed
length ('justified text'). This prectice involves keeping the right hand
edge of the text streight. It is usually accompanied by the breaking and i
hyphenation of words at line ends in an attempt to minimise the spatial
disorder brought about by the justification of the lines.

Erratic word spacing and the breaking of words at lina ends is not
only unnecessary but it also increasses the cost of type-setting. k

(Hartley and Mills 1973) i

When text is required to be set unjustified, a fixed space should be
specified for word spacing.

(Martley 1978)
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Unjustified settings are more legible for short lines and less able

readers.
(Poulton and Gregory 1970)

Regular, uniform motor habits are more readily formed in reading
short lines.
(Dearborn 1906)

The underlying structure of the text is more readily seen when pars-
graphs are identified by the use of line space rather than indention of
the first line.

Indention impedes recognition of structure when each paragraph con-
tains no more than a line or two of text.

{Hartley 1978)

A 2 column structure is probably better than a 3 colum structure for
straightforward prose printed on an A4 page. The lire lengths in a
3 column structure on A4 are probably tco short.

A single column structure on A4 is probably bstter than a 2 colum
structure for text which is continually broksn by tables, diagrams,
graphs stc, provided that paragraphs in the text are separated by a line

space.
(Burnhill et al 1976)

Contrast between type and paper is an important consideration for
legibility. A minimum of 34% diffprence in reflsctance is needed.

{Poulton 1969)

The greater the degree of brightness contrast without producing glow
or glare the greater the degree of legibility.

Standard black ink on white paper provides the most legible condition.

{Tinker 1865)
Most paper reflects 75-85% light.
Most ink reflects 5% light.
A brightness contrast of 70-80% between page and type is recommended
for effective reading.
{Tinker 1966)
Factors which inhibit the legibility of text and graphical aids are:

'‘Reversed lsttering', ie white letters on a black or dark background.

'Show-through', ie the appearance on the page of the image of words
or lines printed on the reverse sidse.

(Pyke 1926)
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Unprincipled variety of type-sizes and atyles.

Words set at an angls to the hoiizontal.
(Tinker 1965)

Haphazardly-arranged lines connecting labels to reference points.

Functionless use of colour.
(Hartley 1978)

5. Clarity of Words

Capital letters should be resarved for the initial latter or letters
of proper nouns, and for the first letter of a sentence or heading. Words
are identified most repidly when composed of lower case charecters.

For emphasis words set in lower case bold characters are preferable
to an all-capital fomm.
(Hartley 1978)

Emphasis given to the initial letter of a word can be more important
than word shape.
(Phillips 1979)

The more the organisation of the content of a toxt approximates to
normal, spoken language the easier the communication.

(Miller and Selfridge 1950)

Specialised terms should be kspt to a minimum,
(Houghton 1968)

Familiar words are easier to understand than technical terms or
complex words which mean the same thing. Writers should try to see if
there are simpler ways of expressing their ideas, and they should test

them out first.
(Wright and Bamard 1975)

There is an inhibiting effect in the use of less familiar words.
(Marks et al 1974)

Difficult, low-frequency words should be avoided.
(Wason and Johnson-Laird 1972)

Referring to items by familiar terme assists readers, whereas the
us® of less well-known or simply more curmbersoms terme will hinder the

reader.
(Wright 1976)

People can deal more easily with conmparisons such as bigger, heavier,
taller etc than with the opposite terms smaller, lighter, shorter stc.,

{Clark and Card 1969)
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Writers should treat pronouns with care. 1In particular they need to
check that the referent of any pronoun used is completely unambiguous.

(Wright 1980)

Slight changes in wording can have sizeable effects on the success
with which candidates answer examination questions.

(Johnstone and Cassels 1978)

wWhen they are first intreduced into a text it is helpful to print key
items, new vocabulary and phrases in italics or bold type (or underline in
typescript).

However, the ressarch on such typographic cueing suggests that this
often has little sffect unless the reader knows in advance what the cues
msan.

(Christensen and Stordahl 1855,
Coles and Foster 1975,
Rickards and August 1975)

Technical shorthand and abbreviations increase vocabulary difficulty,
reading load, understanding and commitment to the text. They should
always be properly explained.

1f an abbreviation is introduced, several paragraphs should not
slapsse before the abbreviation is used or it may be forgotten.

(Wright 19786)

Difficulties and ambiguities often result from the use of abbrevia-
tions cr acronyms,
(Hartley 1980) {

People more easily follow an instruction 'to do something unlsss'
than 'to not do something if’'. Performance is significantly betfer if
the instruction is fully affirmative such as 'Do something if'.

(Wright and Wilcoz 1977) :

Corinections such as 'except', 'but’, 'or’, 'if’, 'unless' should bse K
avoided. ‘
(Jones 1966),
Davies 1977,
Wright and Barnard 1975)

Negative prefixes such as 'in, un, dis' are easier for pecple to deal
with than negative particles like 'not’.

(Sherman 1973)

When considering words with negative characteristics readers can more i
quickly, easily and faster decide if x is more than y than decide if i
y is less than x. Less than is probably easier to deal with than not
more than,

(Wright and Bamard 13975)
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Generally it is bast to avoid double negatives.

(Wason 1865,
Davies 1972,
Wright and Wilcoz 1976)

However, a negative mey be much more emphatic than its altemative
affirmative wording and can correct misconceptions. Double negatives in
imperatives are actually easier to understand than single negatives.

(Wright and Bamard 1975)
6. Questions

Questions in the text encourage readers to examine what they are
reading and to look for related facts and ideas.

Questions should always be clear and simple.
(Hartley 1978)

It is best to ask questions about one thing at a time.
(Wright and Barmard 1975)

Questions influence the depth of processing.

Specific questions help people to remember specific cases: higher
ordsr questions lead to the recall of generalisations which include
specific cases.

(Rickards and Vesta 1974)

A guestion put at the start of a discuurse often leads to specific
leaming.

Questions embedded in ths text - but given after the relevant content
- sometimes lead to more general lesarming.

(Bull 1573,
Ladas 1973)

Questions before a text provide an orientation for reading strategy.
Questions after a text provide a check for the reader on how much he has
assimilated.

(Wright 1977)

A question is more likely to be answered correctly if it is in the
same form as the sentence in the instructions,

ie: passive if the instructions are passive,
active if the instructions are active.
(Wright 1969)

People make three times as many mistakes when answering passive
questions than active questions. (Wright 1968)
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7. Clarity of Structure

Writers should be aware of their potential readers’' backgrounds.
(Hartley 1978)

The writer of technical information needs to ksep the aime and
abilities of his readsrs very much in mind as he writes.

(Wright 1977)

If possible write sentesnces in the active voice. Simple, active and
affirmative sentences are generally more readily understood.

(Wright 1377)

Simple, affirmative sentences are easiest to understand. Introducing
the passive or negative creates problems, either slowing the reader or
causing him to make serrors.

(Gough 1965),
Slobin 1966)

It is best to put requirements positively.
(Hartley 1978)

Somatimes, however, the passive voice may be used rather than the
simple, active affirmative.
(Tichy 1986)

Short and simple sentences are easier to understand than long ones
as thsy contain less information.
(Flesch 1945)

Sentences less than 20 words long are probably fine. Sentences
20-30 words long are suspect, and sentences containing over 40 words will
almost certainly benefit from re-writing,

(Hartley 1880)

Sentence length should be limited to one subordinate clause.
(Hartley and Burmhill 1877)

Few santences should have more than one subordinate clause. The more
subordinate clauses there ars, the more difficult it is to understand a
sentence.

(Miller 1964,
Wright and Bamard 1975)

It is desirable tc hawve the first clause as the main rather than the
subordinate clause.

(Clark and Clark 1968)
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Clauases should nat be embedded,
ie one clause merging and interrupting another.
Changing a long clause into two shorter co-ordinate clauses can be
worthwhile.
(Jones 1968)
It is easier to procass a sentence when the sequence cf events
mentioned in the ssentence corresponds to their temporel order.
{(Clark 1971,
Flores d’'Arcais 1876)
Readsrs aoften expect thtat important information should be given at
the beginning and ends of paragrephs.
(Van Dijk 1977)
Oull or unnecessarily complex text is a definite determinant of
mental fatigue.
(Demilia 1968)
Topic Oriented Writing:
focuses on generalisations and concepts which constitute a body of | B

knowledge, ie about a subject area, not what to do or how to do it. It
doss not identify a particular user audience.

Performance Orisnted Writing:

focuses on the duties and tasks a user is expected to perform and the
information he needs to perform particular duties and tasks. It identi-
fies a particular user audience.

Performance orisented writing is more effective than Tapic or Subject
oriented writing.

Writing in a Topic or Subject oriented approach provides difficulties
such as:

material is just a body of knowledge,

material is often too gensral and unspecific,
material only deals with the subject ares,

material lacks adequate organisation and preparation,
material is not directed to the user.

Faults in such writing have bsen found in the following areas:

Long sentences Not direct snough

Confusion of material Dull and uninteresting text
Run-together format Too vague and wordy

Weak visual aids Remote references.

A performance orisnied approach is geared more to the reader.

{Kum, Sticht, Welty
and Hauke 1976)




Textbook writars often adopt a formal, impersonal style when a
friendly, personal approach would be mors helpful to the reader.

{1enkins 1976)

A text which keeps talking about the same few things is easier to
follow than a text which deals with a variety of differsnt topics.

(Kintsch st al 1975)

8. Complex Material

Written instructions ars often presented in ways that are diftficult
for a reader to follow, understand and remember.

{Chapanis 1865)

Thers is no universally optimal way of presenting complex information.
(Wright and Reid 1973)

Presenting technical informetion often involves a special set of
problems, since readers probably lack knowledge of detailed technical
terms and relations essential to the material and a grasp of fundamental
concepts.

(Wright 1978)

Readers can read and answer questions mors quickly from highly tech-
nical text when it is 'chunked' intc meaningful elements.

(Frase and Schwartz 1879)

'Information mapping’' is a method of organising categories of infor-
mation and for displaying them in diagrammatic form, both for learming and
reference purposss. The emphasis is on organising formats which communi-
cate guickly and which facilitate scanning and retrieval.

(Hormme 1969, 1974)

Complex instructions and material are often difficult to understand
when set out in pross form. Flow charts can reduce the likelihood of the
reader making errors as they help the reader to structure his problem.
Flow charts ensure that all relevant factors are taken into account.
However, they are more cumberzsome to produce than Decision tables and are
slowsr to uss.

(Wright 1971)

Although Flow charts or Decision tables may be more effective than
prose, the optimal format depends upon the topic and the conditions of use.

Using short sentences may be preferable to using a Flow chart or
Tabulation scheme if the readsi must remember what he reac:z.

(Wright and Reid 1%73)
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It has been suggested that Flow charts are perhaps best for sortine

out complex information, Tables when presenting complex information, bu
that linked statements are best if the maferiai has to bs remembered.

(Davies 1972,
Wright and Reid 1973,
Blaiwes 1974)

The readsr must know in advance how to read a Flow chart or Table.
Many do not.

{Hartley 1978)

Omitting relative pronouns, eg which, that, who, from sentences saves
space at the ccst of comprehension.
(Haker and Foss 1970)

People take longer to read sentences having more prepositions esven
though the sentences have roughly the same amount of words.

(Kintsch and Keenan 1973)

Cars is necessary when trying to simplify texts which need to be
complex to convey the meaning properly. ‘'Amateur surgery' can kill thse
meaning rather than expose it.

' (Flesch 1951,
Klare 1971) v

The more material a writer can place in appendices the better - but
there is a risk that readers will not consider it important.

¢ (Tichy 1966)

9. Illustrations

Illustrations serve two separate purposes in instructional text:

They can support the text and help make information much sasier to
understand.

They can help motivate the reader.
(Davies 1971)

Illustrations serve: to motivate the reader -4
to aid explanation ]
to sustain long-term recall. !

(Duchastel 1978)

Illustrations are often more efficient than prose at conveying com-
plex information and summarising discriminations, concepts and principles.

They are especially useful for less-able readers.
(Davies 1971)
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Good diagrems: are relevant and accurate,
are restricted to be sasily comprehensible and
understood,
reveal the processes they reprssent,
are respongive to manipulation,
ars readily and sasily revisable.

{Fitter and Green 1979)

The use of illustrations and appropriate simple labelling may be a
convenient way of avoiding technical terms.

(Wright 1975)

Simple drawings should be used for simple objscts.
{Wright 197%)

The interpretation of cross-sectional or flow-process diagrams can
cause probleme to readers.

{Davies 1871)

Third angle orthographic projections are less suitable for simple flat
surface assemblies than representational projections.

However, with assemblies involving compound curved surfeces these
orthographic projections result in better performance.

(Spencer 1973)

In technical drawings the use of reference letters and a legend has
been found to be more beneficial than trying to label dimensions on the
actual drawing.

(Spencer 1973)

Illustrations should fit at the appropriate point in the correct
sequence to their associated text. They should never be a page turm-over
from their text.

(Whalley and Fleming 1S75)

Pictographs are iconic symbols which mav be used as illustrations.,
However, there ars difficulties.

They could be open to misinterpretation, and there are problems in
showing fractions of a unit,
(Wright 1977)

Therse is nesd to test the effectivensss of illustrations as well as
the language of text.
(Godwin 1977)

Maps are exceptionally complex visual displays. Names of places
should be set in a typeface of normal weight in lower case with an initial
capital letter. However, when names are very difficult to proncunce and
need to be copies accuretely, all capitals are recommended.

(Phillips, Noyer and Audley 1977)
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Searching maps for straight rether than curved names is faster.
’ (Poulton 1972)

To choose the optimum format for a particular occasion one has to
consider, amongst other things:

the kind of data besing shown,
the teaching points being made,

what the leamers are required to do with the data presented to
them.

(Macdonald-Ross 1977)
10. Colour
Colour serves two separate purposes in instructional text:

It can help make information much easier to understand.
It can help motivate the reader.

Using colour as a typographic cue is often unnecessary. Excessive
use of colour can cause problems for the reader.

Colour should be used sparingly and consistently, and its function
explained to the lsarmer.

No colour has the contrast value af black on white.
(Hartley 1978)

It is worth remembering that about 8.5% of males and 0.5% of females
ars colour blind to some extent.

Colour needs to be tested before use. A pale colour judged over a
large arsa may prove invisible for a word or line.

A dark colour may appear black for a word or line. Bright colours
may dazzle the readsr.

Colour must remain true under all types of lighting.
{Hartley 1978)

Patches of coloured background may be used within a text to indicate
material which may either be skipped or which requires being attended to
in a different way from the majority of the text.

(Haber and Frisd 1975)

When subjects knew the colour of a name on a map, ie black for land,
blue for water, search times were faster than in the case of a map where
all the names were printed in black. When subjects did not know the
colour of the name in question a single colour name on the map was faster.,

(Foster and Kirland 1971)




11. Figures

When presenting numerical data, prose descriptions often seem less
off-putting than the actual numbers. Everyday words which act as rough
quantifiers, eg 'nearly half the group', are adequate for most purposes
and seem to be handled with reasonable consistency by different people.

(Hammerton 1976)

Verbal descriptions of probabilities are less off-putting for many
people than the actual figures. However, the interpretation of a verbal
description of probability seems to bes less consistent than that of
quantity.

(Cohen 1960)

The following phrases may be used confidently with adult readers:

Numerical value

to be conveyed Suitable phrases

above 85% almost all of...

B0%-75% rather more than half of...
40%-50% nearly half of...

15%-35% a part of...

‘under 10% a very small part of...

(Godwin, Thomas and Hartley 1977)

If precision is required, then actual quantities may be given with
the verbal quantifier, eg one can say 'nearly half the group - 43% -

aaid..l'.
(Hartley 1378)

Arabic numsrals are preferable to Roman numsrals.
(Perry 1952)

Standard or Ranging numerals align better than Non Standard in

mathematical text.
(Hartley 1978)

Digits are generally sasier to remember than letters except when

confenient mnemonics exist for letters.
(Jacobs 1887)

People more easily remember a given number of digits than alpha-

numeric characters.
(Conrad and Hull 1867)

Breaking long digit sequences into smaller groupings of, say,

3 items, sasas retention.
(Adame 1915)
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It is easier to remember the code when letters and digits form
separates groups, eg 111 ddd.
(Byrme and Campion 1972)

If letters and digits have to be mixed then e regular pattern, eg
dd1l1 dd 1 is sasier for people than when successive groups have a
different pattem.
(Broadbent and Broadbent 1973)

12. Tables

Tables can communicate information quickly and clsarly.
(Davies 1871)

Tables vary in complexity and function, eg from a calendar to a
logarithm table.

In the presentation of a complex table there must be a full and
direct presentation of all the information a user will need.

The reader should not have to work out an answer from the figures
provided.
(Wright and Fox 1972)

Digital tabulation is better than analog presentation for giving
precise information. It removes some of the hazards of leaving interpola-
tion to the user.

(Hartley 1378)

When readers know which are the intermal parameters they will more
rapidly selsct the matesrial which meets these constraints by consulting
a table.

(Wright and Reid 1973)

Having only one choice along each axis is faster to use than where

two binary choices are made on sach axis.
(Wright 1976)

With complex tables it is helpful to have:

items arranged so that they are scanned vertically rathsr than
horizontally,

appropriate spacing within and between colums, ie with
related pairs closer than unrelated ones.

(Wright 1968,
Wright and Fox 1972)

If the colums in a table are lengthy then use regular lins spacing
(about every 5 items) as this helps retrieval.

(Wright 1968),
Wright and Fox 13872)
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If the table is wide and contains many colums, then place row
v headings both to the left and to the right to help comprehension.

(Wright 1968,
Wright and Fox 1972)

If there are many rows and columns, then number or letter hsadings.
However, if possible, avoid the use of numerous colums and rows and
consequent footnotes.

(Wright 1968,
Wright and Fox 1972)

Tables can be designed to present information clearly without the :
need for printers' 'rules’'. Horizontal rules can be used to help group i
information, but they should be used sparingly.

(Burmhill et al 1975)

Left - ranging tables

ie tables in which items are not centred over one another but range from
the left-hand margin, are sasier to construct and quicker to type and to
typesst.

ik e

Such tables ars no less comprehensible than tables arranged in the :
centred style. "
{Bumhill et al 1975) :

People who were searching for items in a list found the items faster
when the list was subdivided into familiar categories of words rather than
a single, alphabetical list.

. (Barmard, Morton, Long and
Ottley 1877)

Tables separated from their associated textual reference may cause
the reader to lose track of an argument. The same is probably true for
graphs and illustrations,

Text metter and related illustrations should be consistently
positioned relative to one another rather than 'balanced’ for aesthetic
sffect.

(Whalley and Fleming 1975,
Bumhill et al 1976)

Most statistical tables are badly presented and understanding them
requires a great deal of effort. The criterion for a good table is that
patterns and exceptions should be obvious at a glance. There are 4 basic
rules of data presentation:

Drastically round nurbers so that readers can easily make meaningful !
comparisons., ‘

Include avereges as they not only summarise data but allow cne to
grasp the spread between the above-average and below-average
values.
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Figures in columns are easier to compare than figures in rows.

Order rows and/or columns by size. Large numbers at the top hslp
mantal arithmetic. Ordering by size aids comparison,

(Ehrenberg 1977)

13. Graphs

Graphs - like Tables - have many different functions.
The simplest kinds of graphs, and the sasiest to understand, are Lire
Graphs and Bar Charts. (Schutz 1964
Feliciano et al 1963)
Labelling lines on a graph directly is likely to be much quicker and
more helpful than referring the reader to a legend elsewhers.
(Milroy and Poulton 1378)

Both vertical and horizontal axas should be lettered horizontally.

Repeating the x and y axes on the top and right hand sides
respectively of a graph increases the ease with which extreme points on
the graph can be read.

(Hartley 1978)

If the aim of a graph is to compare different conditions, then
several lines can be plotted on the same graph. However, a large number
of lines can bs confusing, and it is probably best to separate them by
typographic cues, eg diffsrent symbols, or to use sseparate graphs.

{Schutz 1961)
It may be advantageous to break graphs down into smaller units rather
than have too much information presented on a single graph.
(Goodman 1953)

Understanding of graphs is improved if there is a textual discussion
of results.
(Hartley 1978)

14, Charts

When the task of the reader is to estimate percentages and quantities,
Bar Charts are a better method of presentation than are cross-sectional
drawings of thres-dimensional objects such as spheres, cubes, and blocks
of columns,
(Dickirson 1972,
Hawkins et al 1975) i
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Bar Charts are most effective when simple. They can be subdivided,
eg a score can be shown as a composite of a number of different subscores,
but such compound Bar Charts can be confusing.

(Croxton and Stryker 1929,
Hawking et al 1975)

Pie Charts are said to be easy to understand, but they can be mis-
leading. It is difficult to judge proportions accuretely when segments
are small, and it is also difficult to put ir the lettering.

(Croxton and Stryker 1929)

Pis Charts give a general impression of quantitative relationship,
but subtle differences are more difficult to detect compared with Bar
Charts.

This is because Bar Charts are based on multiples of a square module
or a regular unit of two-dimensional space.

Pie Charts are also difficult to understand if charts with different
diameters are being compared.
(Hawkins et al 1975)

No one format in graphic materials is universally superior to any
other but some are so unsatisfactory that they should no longer be used.
To choose the optimum format for a particular occasion one has to consider,
amongst other things:

the kind of data being shown,
the teaching points being made,
what the learners are required to do with the data presented to them.

(Macdonald-Ross 1977)

15. Reading Conditions

There is need to appreciate the situation in which text is to be read.

{Canning, Jarman and Myke 1977)

The best reading distance is for page and eyes to be within a range
of 10 to 18". The preferred distance is usually 14",

The printed pege is read rmost effectively when on a plans perpendi-
cular to the line of sight.
{Tinker 1965)

Lighting should be adequate for reading. FPoor lighting can lead to
reduced reading speed, eye strain and visual fatigue as small details are
not sufficiently visible. Lighting level depends on factors like print
size and brightness contrast/reflection of print and papsr.

The following scales present an approximate guide to recommended
light levels:
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fc Lux
Casual reading 15-20 150-200
General Classroom or Office reading 20-30 200-300
Sustained study 25-35 250-350
Maintenance 40-100 400-1000

A Footcandle (fc) is the light intensity upon a surface perpendicular
to the light reys from a standard candle at a distance of 1 foot.

(Tinker 1965)
The 'brightness ratio’, ie the relationship between the brightness of

two adjacent areas such as a page and desk top is important. The ideal
condition is equal brightness 1:1.

If the surrounding area is brighter than the book visual sensitivity
is reduced.

The most common condition is when the page is brighter than the
surrounding area. A retio of 3:1 is acceptable but beyond 5:1 visual
sensitivity is impaired.
(Tinker 1965) L

The best temperaturs conditions for reading are between 60-65°F with
good ventilation.
{Tinker 1865]

If air temperature is 27°C or 80°F there is reduced reading speed
and conmprehension.

Noise has a detrimental effect on reading ability.
(Bronzcroft and McCarthy 1975)
Vibration of text - 0,02" at 19 Hertz - can cause increased errors 1
and reduced reading speed as it blurs the images on the retina of the aye.
(Dennis 1965)
Increasing vibration frequency and displacement causes greater

errors and time taken in reading.
(Meddick and Griffin 1976)

The motion of the readsr can cause problems. Subjects adding
colums of numbers at up to 0.3 G at 0.3 Hertz proved poor because of ‘ﬂ
motion sickness, |

(Brand, Colquohoun, Gould f
and Perry 1967) !
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16. Genseral Points

None of the factors affecting the printed page exist in isolation.
(Demilia 1378)

Although no one single factor may have a significant effect on read-
ing and leaming a number of factors combined can reduce reading efficiency.

Instructions in a manual need to be checked for agreement with what
actually happens. (Godwin 1977)

The provision of mnemonic retrieval cues, eg recognisable abbrevia-
tions or contractions, can inprove memorebility of information.

(Lindsay and Norman 1872)

Readers will pause longer at material thought relevant to a subse-
quent quiz or test than other material.
{Rothkopf and Billington 1978)

The most effective coding systems for highly structured information
such as bibliogrephic matserial are those which:

make a elear distinction betweasn successive entries, such as by
indentation, and

make a clear distinction betwsen the first word of each entry and
the rest of the entry.
(Spencer, Reynclds and Coe 13974)

Guidslines such as those rsported in this papser should not be
considered as dogma to be followsd, but rather as ideas to be considered
when preparing instructional text, Guidelines make gsneral statements
which must be treated with caution when applied to specific problems.

There is, howsver, ones overall guideline which is applicable to all
instructional text. That is that initial versions need to be tried out
with samples of the target population for when they are intended, and
revised on the basis of results obtained.

(Hartley 1977)
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12,

13.
14,
15.

16.

17'
18.
19.

APPENDIX G

OUTLINE OF A PROPOSED WRITER'S PRODUCTION CHECKLIST OR JOB AID

Vv or X
Is your type clear, simple and consistent?

Have you used lower case mostly?

Have you used unjustified text and not 'broken’' words at
the end of lines?

Have you used line spacing rather than indentation to
identify paragrephs?

Is there enough contrast betwsen type and paper?

Have you provided clear titles and considered objectives,
advance-organisers, overviews, summaries?

Have you put in appropriate headings?

Have you set out material clearly and systematically?
Have you put material in a logical sequence?

Have you added questions where suitable?

Have you used simple, direct, active, infcrmal and
familiar language where possible?

Have you avoided unnecsessary words, kept specialised terms
to a minimum and explained them when they are necessary?

Have you explained abbreviations and acronyms?
Have you kspt sentences and paragraphs short and concise?
Have yuu used illustrations where they can help?

Have you kept illustrations as simple and effective as
possible?

Have you put illustrations next to associated text?
Have you used colour propsrly?
Have you fully considered the kind of data being shown,

the points to be made, what leamers are expected to
do with the information?
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20.

21,

22,

23.

24,

25.

Have you fully considered your readers’ experiencs,
ability and possible problems with ths text?

Have you properly appreciated the context and situation
in which your reader will use the text?

Have you used as much varisty and interest as possible?

Have you congidered using strategies like flow charts,
decision tables, mnemonics atc to help better
understanding and learming of material?

Have you checked your first draft content independently
and with other writers?

Have you checked your draft for pressntation method
with: Readability formula, a 'Traensformer’
on: potential readers by test and discussion?
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APPENDIX H

. INSTRUCTIONS FOR USING CLOZE PROCEDURE AND
FORCAST READING DIFFICULTY LEVEL FORMULA

In both cases writing should be dirsctec to the reader cr user. The
procedure or formula serve as a guide for the reading difficulty of
material which has already been written.

(a) Cloze Procedurs

(i) Delste a number of words randomly determined or at fixed
intervals, commonly every fifth word.

(ii) In place of the words removed, underline equal size gaps.

(iii) Readers are asked to complete the passage and the number
of correct responsas scored.

The degree of successful replacement of deleted words
gives a measure of how well the remaining words provide en
appropriate context for aiding the reader.

If the reader can supply verbatim responses this probably
indicates that writer and reader have sufficient commonality in
the text for it to convey accurately the writer's meaning to the
readsr.

(iv) A correct response of 40% tends to correlate with a reacer
being able to effectively gain information from a text.

In contrasting passages those on which higher scores are
obtained may be regarded as more readahble.

(b) Forcast Reading Difficulty Level Formula

(i)  Select a 150 word passage which should preferably be a
complete paragraph or section. Words include numbers, letters,
symbols and groups of letters that are surrounded by white space.
Hyphenated words are counted as one word.

Count syllables the way the word is pronounced,
{ii) Divide the number of one syllable words by 10.

(iii) Subtract the result from 20 to obtain the US reading grade
level.

{iv) Add 5 to pive the proposed reading age of UK readers.

(v) Repeal fcr several 150 wurd passages.
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