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SUMMARY

The Problem. There are many times when it is useful to know if

people can understand certain written material. In military settings,
for example, men are required to read many types of documents. If the
words are not understood--or if they are misunderstood--the consequences
can be serious. There are very few convenient ways to test readability
or comprehensibility directly. One procedure--known as cloze--which is
little known outside a small circle of educational research specialists,
promises to be useful in many applied military situations. This paper
is both a tutorial and a report of two experiments. It describes the
cloze technique: what it is, its attractions and limitations, and how
it works.

The Technique. Cloze measures readability or understandability by

having readers fill in blanks where words have been deleted from a test
passage. It has been shown that cloze scores, based on the number of
words correctly filled in, correlate very highly with indices from
other more complicated ways of testing readability. Cloze material is
easily prepared, according to established rules, and inexperienced aides
can score it with high reliability.

Results. In the first of two experiments, done at Harvard's
Graduate School of Education, adult basic education students and a con-
trol group of college students were tested using cloze procedures. The
method was shown to be inherently interesting to such diverse groups of
reader-subjects. The most effective deletion ratios or patterns were
also determined; the best deletion rate was every fifth word.

In the second experiment, done at the Institute for Defense
Analyses, the cloze procedure was used to learn which of two Vietnamese
translations of a U.S. Army technical manual was more easily understood
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by Vietnamese airmen. (Control data were obtained for a sample of
U.S. Ammy subjects.) Cloze was quickly and easily adapted to the
translation evaluation problem. It satisfactorily discriminated the
two translations; cloze scores supported two previous and independent
evaluations of the documents. The independently judged better trans-
lation, which also produced higher scores on the knowledge test, re-
sulted in higher cloze scores than did the poorer translation. The
subjects who took the English cloze test received considerably lower
scores than the Vietnamese subjects. Two tentative explamations for
this are (a) linguistic differences between the two languages, favor-
ing short, monosyllabic Vietnamese word deletions, and (b) changes
introduced by translators.

Finally, specific rules and procedures for using cloze are given
in detail.



INTRODUCTION

Do it yourself.

Please try to fill in each blank, in

all three sentences, with the single word that has been de-

leted.

Sentence 1.

forefathers brought forth upon

continent a new nation,
liberty and dedicated

and seven years ago

Guess if you are not sure what a word should be.*

proposition that all

created equal.

Sentence 2.

everyone thinks what fun

be to go

Sentence 3. warm.

more slowly went over

in
the
are
the warm spring days s
would
a picnic.

His right hand

choice

blends, made of

Ceylon brands.

Sentence 4.

long arm in its

clip ejector in position
trigger housing with short
toward the body, tip

in vertical face

wall

trigger housing and the

on top of its

on left side of

housing.

*The following words were deleted from the passages:

Fourscore, our, this, conceived, to, men.
on. Sentence 3--So0, once, again, finest.
of, slot, of, loop, stud, trigger.

Sentence 1l--
Sentence 2--When, come, it,
Sentence 4--Place, in, arm,



These are examples of a technique used to measure readability or
reading comprehension. The remainder of this report describes the
procedure and shows how it has been used. We consider

¢ Different situations in which cloze can be used
e IJIts attractive features

e Data from two experiments using cloze

Measuring Readability. Cloze is much researched and written about

by people concerned with human communication. A book by one of the
authors {Klare, 1963) lists nearly 500 references to readability
studies. At least 30 formulas have been developed to measure read-
ability, some of them dating to the early 1920s. Many factors are used
to calculate readability, including word frequency, sentence length,
word length, vocabulary "interest,™ proportion of words beginning with
certain letters, and level of abstraction. Nearly every formula pro-
duces an index of reading difficulty that is designed to make it
possible to predict whether or not readers will be able to comprehend
a given text or passage. But the readability formulas are frequently
cumbersome to apply and difficult to interpret.

In recent years there has been a growing interest in the cloze
procedure as a convenient test of readability. Its major departure
from other methods is that performance on a cloze test is a criterion
of readability; it is not a predictor of readability. Further, the
technique is easily and reliably applied to text, and the tests are
simple to administer.

What Cloze Does. Scores derived from cloze tests measure how well

a reader understands a given passage. More specifically, the tests are
prepared by deleting words on a regular (every nth) basis and replacing
them with blanks that the reader fills in to the best of his ability.
Responses are usually scored by counting as correct only those words
that are identical to the deleted words (disregarding minor misspell-
ings).

How does cloze work? As in sentence 1, it can measure how well
the reader already knows something. In this case, it is like the sen-
tence completion test devised by the German psychologist Ebbinghaus in
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1897. When the cloze procedure is applied to something already known
or recently read, the memory factor is very important. In this appli-
cation, it is sometimes referred to as a test of literal comprehension.

Cloze can measure other things. In sentence 2, it is possible
for the subject to fill in most if not all of the blanks even though
the material is unfamiliar. 1In this case, cloze is probably measuring
something that might be called "redundancy utilization" (Weaver and
Xingston, 1963). The term comes from the writings of communication
engineers, who say that something is redundant to the extent that it is
predictable. This redundancy may come from previous experience with
the English language (e.g., a blank just before a noun is most likely
to need an article) or with particular subject matter (e.g., "run" may
be appropriate for a story about baseball or women's hosiery or a
stream or the stock market). The cloze procedure measures both content
words (nouns, verbs, adjectives, etc.) and structure words (articles,
conjunctions, prepositions, etc.).

Finally, cloze measures readability, as indicated by the diffi-
culty most people experience with sentence 3. Sentence 2 comes from a
primary reader, while the third is from James Joyce's stream-of-
consciousness writing in Ulysses. Sentence 4 is taken from a 1943 U.S.
War Department basic field manual for the M-1 rifle, intended for a
readership of several million GIs.

Taylor (1953), who developed the cloze procedure, felt that what
a reader does is related to the concept of "closure," the tendency to
"cloze" incomplete figures, such as an almost-but-not-quite-complete
circle or a letter A with a break in it. If a subject is asked about
such figures, he tends to report them as complete (unless under special
instructions or conditions). Taylor felt that readers tend to close
incomplete sentences in somewhat the same way. The measurement of
differences in the readability of texts was Taylor's primary intention
in developing the cloze procedure.

As is true of many things, we can go only so far in describing
how cloze works. The procedure is not fully understood as yet. We



can say, however, where it works and why it can be attractive to
developers of training materials and other potential users.

Summary. In brief, the cloze procedure involves three factors:

1. The deletion of every nth word, usually every S5th word,
in passages

2. The request that readers fill in the blanks

3. The scoring of a word as correct only if it is the same
as the word that was deleted from the original text (dis-
regarding minor misspellings).



APPLICATIONS OF THE CLOZE PROCEDURE

This section first indicates some of the military problems to
which the cloze procedure might be applied, then specifies particular
applications.*

Military Applications. Work with the cloze procedure to date

suggests that it can provide an easy, fast, and inexpensive way of
comparing the understandability of different versions of instructional
material. Alternative versions of material that has proved or seems
likely to be difficult for readers might be prepared, and then com-
pared using cloze procedures to identify the best one to use. Such
materials include technical manuals, technical orders, and other

cperational and maintenance documents.

Understandability is clearly of special importance in communica-
tions where danger is present and warnings are in order. This suggests
the use of the cloze procedure for orders of the day, instructions to
troops, warning information, and other such printed notices. 1In
psychological operations, which depend greatly upon printed messages
that often will be read by pecople of limited literacy, cloze would be
useful. The speed with which cloze passages can be prepared and used
makes the use of cloze highly practical in such situations.

Among other special uses is the evaluation of audiovisual in-
structional materials, where cloze procedures can be applied to sound
tracks for instructional films. It may be possible to modify the cloze
procedure for use in a variety of listening situations. Another possi-
bility suggested by our use of the cloze procedure with good and poor
English-to-Vietnamese translations is to use it for evaluation of

*The best reviews to date of wvarious users are in the articles of
Rankin (1965a) and Potter (1968).



instructional materials in other languages. Still another possibility
1s to use it where the usual methods of evaluation, such as multiple-

choice tests, are difficult and time-consuming to construct, validate,
and use.

Readability and Comprehensibility of Language. As we noted,
Taylor (1953) developed the cloze procedure originally as a readability
device with an intended purpose similar to the so-called "readability
formulas."™ There is a difference, however, in that a readability
formula predicts the readability of material for intended readers, on
the basis of a few simple counts like word length (in syllables) or
sentence length (in words) of a sample of the material;* while the
cloze procedure measures readability by averaging the results of a

sample of intended readers who take a cloze test.** The cloze proce-
dure provides a criterion against which formulas used to predict read-
ability can be checked. It might be best to say that cloze measures

the relative comprehensibility or understandability of written material;
this is, in fact, what most advocates claim. All indications are that
it does this measurement job well. From the first it has been shown to
differentiate texts according to their comprehensibility for readers.

Other Lanquage Characteristics. Just as the cloze procedure can

differentiate written passages in terms of readability, so it can also
differentiate orally presented passages in terms of listenability.
Cther studies have shown that the cloze procedure can be used to dif-
ferentiate what might be called language style. For example, after
passages have been altered in several different ways, cloze scores have
been higher for those that approximate standard English most closely
and those that are "least disorganized." Cloze scores have even been
shown to be related to readers! abilities to detect differences in
literary styles.

*For a review of the field of readability, see the book by Klare
(1963) and for a quick overview look at the first section.

**The results can then, of course, be generalized from the sample to
a larger population and in this sense provide a prediction of read-
ability.



Reading Abilities. The cloze procedure has been shown to measure

both general and specific reading comprehension. The former refers to
the kind of reading skill measured by standardized reading tests con-
taining short passages followed by a set of objective questions.
Almost all studies also show that cloze measures specific reading com-
prehension (comprehension of particular passages) very well. One re-
cent study, however, seems to indicate that the cloze procedure is not
as sensitive to passage difficulty at the lower end of the scale as at
the upper, i.e., around fifth grade (Mosberg et al., 1968). More in-
vestigation is needed here, but the cloze procedure's general value
does not at any rate seem to be in question, only the limits of its
applicability.

Another kind of study even seems to show that the cloze procedure
can be of some use at high-school level for diagnosis of individual
reading skill, which is a different and relatively sterner test. In
the original use, as a measure of comprehension, the scores of many
readers are used to tell whether one passage is more understandable
than another. In the usage just mentioned, the cloze procedure is used
to tell whether one individual reader is better than another--a more
complex and difficult task. One writer has suggested another related
use, which is that modified versions of cloze tests might even be
employed to detect individual creativity and writing skill (Hafner,
1965).

Information on Reading Gain. Some writers have argued that what

we really wish to know about readers is not what they can comprehend

of a passage but rather what information they gain from reading it.
What we need is some measure of how much information a reader has be-
fore reading the passage, and how much afterward, with the difference
being the amount he has gained. The cloze procedure, with its possible
equivalent forms, is appropriate for this use, since one form can be
used before and cone after reading of a passage. The studies of infor-
mation or reading gain, though not conclusive, are positive enough to
suggest that cloze as a measure of gain can work under proper condi-
tions (Coleman and Miller, 1968).



Language Research. Just as the equivalent versions in terms of

deletion ratio of cloze passages make the procedure convenient for
studies of information gain, so they provide a convenient tool for
language research, since they generally produce equivalent results.
Suppose, for example, that a researcher wishes to know what kinds of
word categories (nouns, verbs, conjunctions, etc.) are easiest or
hardest to fill in correctly. Using, say, an every-fifth-word deletion
pattern, he can present each of the five versions of the material to
five different groups of readers. This way all of the words in the
passage can be used in helping to answer his question. Using the cloze
procedure in this way has helped researchers gain an understanding of
what contributes to language ease or difficulty (Bormuth, 1966 and
1969; Coleman, in press).

Use With Foreign Languages. Most of the research on the cloze
procedure to date has been done with English. There have been studies,
however, that show that the cloze procedure can be effectively used in
measuring various aspects of foreign language achievement. One study
also shows that it can be used to differentiate Japanese and Xorean
language passages for difficulty (Shiba, 1957; Taylor, 1954). We have
shown experimentally that the cloze procedure can be used to differen-
tiate good and poor translations of military training material from
English to Vietnamese (see pp. 24-28),
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SOME ATTRACTIONS OF THE CLOZE PROCEDURE

The cloze procedure, while developed primarily to measure the
readability or understandability of texts, particularly instructional
material, also has appeal for many other uses and other kinds of text.
Why is it so attractive to potential users? There are a number of
reasons, but a brief statement should be made about reliability and
validity before going into them.

Several studies have been made of the reliability of the cloze
procedure, with both adults and children as subjects. Most of the re-
sults have ranged from "fairly high™ to "very high" reliability co-
efficients (e.g., .76 to .94), but occasionally they are "moderate'
(e.g., .52).% Even when they are only moderate, however, this is
serious only if the cloze procedure is used for "individual diagnosis
or placement,"™ not for evaluation of readability, as one author points
out. In suwmnmary, then, the reliability of the cloze procedure is
satisfactory for all except rather unusual purposes not considered in
our present study.

The kinds of uses to which the cloze procedure may be put are best
shown through studies of its construct validity. Again, a number of
such studies have been made, with both child and adult subjects.

Those applications that the validity studies have shown to be valid
have already been covered. (Correlations between cloze scores and
various validity criteria have ranged from .5 to .8+.)

Ease of Construction. The cloze procedure does not require the

construction of test items; instead, it is based on the material being

tested. It is easy to delete words and thus prepare a cloze passage;

*The articles by Bormuth (1968a), Potter (1968), and Rankin (1965a)
review these studies.
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in fact, a computer program is available that can generate cloze for-
mats automatically.® If a typist is to prepare a passage manually,
information for most circumstances is given in the next section of this
paper.

Avoidance of Equivalence Problems. When a multiple-choice com-

prehension test is constructed to cover a passage, the user must be
sure that the test and the passage are about equal in difficulty. 1In
other words, it is possible to write difficult questions on easy
passages or easy questions on difficult passages, and either can give
misleading results. This problem is avoided with the cloze procedure,
since the questions (blanks) are part of the passage itself.

Ease of Scoring. The scoring of cloze tests is unequivocal if

one uses the standard method and avoids synonyms. Studies show that
the rank orders of subjects are very consistent whether only exact
words are accepted or whether synonyms also are accepted as correct.
(Correlations as high as .99 have been found--Miller and Coleman,
1967.) Acceptance only of exact words simplifies the scoring task.
All that is necessary is to score a reader's responses as correct if
they are identical with the deleted words (except for minor misspell-
ings). All other responses, including blanks, are wrong.

Avoidance of Knowledge Problems. A maker of multiple-choice tests

must be something of an expert in the subject matter and/or the lan-
guage of the passage his test will cover. The same may be said, for
language familiarity at least, of the scorer of the test. In the case
of the cloze procedure, a person unfamiliar with either the subject
matter or the language of a passage can construct a cloze-deleted
passage and score it accurately. An experiment using cloze to assess
English-to-Vietnamese translations demonstrated that accurate scoring
could be done by a reader unfamiliar with Vietnamese. (The experiment

*There is no published reference to this computer program, only a re-
port given at the New England Educational Research Organization con-
vention at Boston College in June 1969, and listed in the references
under Klare, Rowe, St. John, and Stolurow (1969). If you have a large
amount of material to test and would like to consider using the pro-
gram, consult one of the authors of this article.
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is reported in detail further on. A secretary unfamiliar with both
the subject matter, helicopter maintenance, and the language, Viet-
namese, scored the papérs.) The scoring can be simplified by super-
imposing scoring templates on the test sheets. There may sometimes be
test situations in which expert knowledge is necessary for their con-
struction, if not for their scoring; but such knowledge is not essen-
tial in most uses of the cloze procedure, whereas it is in most uses
of multiple-choice or other such tests.

Availability of Equivalent Forms. A test user frequently wants
to have at least two equivalent forms of a test so that he can give
one before written material is learned and one after. Or he may want

to give a test just after learning and one later, to see how much is
remembered. The cloze procedure is very helpful in such cases, since
it provides for a number of forms. For example, a passage from which
every fifth item is deleted might have words 1, 6, 1l ... removed, it
might have words 2, 7, 12 ... removed, or it might have words 3, 8,
13 ... removed, etc. In fact, there are n possible forms or versions
of every passage from which every nth word has been removed, i.e.,
five forms from which every fifth item has been removed, six from which
every sixth item has been removed, etc. These different possible forms
have been found to give roughly equivalent results unless the passage
is very brief (under 250 words). The evidence available shows that
once the deletion rate is equal to or greater than 1:5 (l:6 and up),
the rank order of passages does not change significantly. It is easily
possible to get greater accuracy by using several forms in the same
testing (with different subjects, of course). This, in fact, is how
researchers frequently use the cloze procedure in large-scale studies.
For example, they will use all possible forms, so that they can collect
information on all of the words in a passage.

Some Criticisms. The cloze procedure has some limitations. The

three chief current criticisms indicate that c¢loze scores (a) will not
measure separately all the different kinds of comprehension abilities
that multiple-choice or similar test items will; (b) may depend on
general knowledge of the language more than on special knowledge of
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the material being read; and (¢) may depend too much on "short-range
constraints,” that is, almost entirely on the four or five words on
each side of a blank. These problems do not invalidate cloze for many
kinds of uses, but indicate that it should be used with discrimination.
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HOW TO USE THE CLOZE PROCEDURE

Preparing and scoring cloze passages is a relatively easy proce-
dure, but there are a few steps necessary in order to obtain reliable
results. These apply primarily to the standard use of cloze: measur-
ing the understandability of written material. Experimental applica-
tions may, of course, require modifications. Suggestions have been
grouped into the categories below: selecting test passages, preparing
cloze versions, selecting subjects, administering passages, scoring

responses, and analyzing results.

Selecting Test Passages. When measuring the understandability of

written material, it is best to use the entire piece of material.
This is obviously not possible, or at least not practical, for long
tests; sampling is then in order. Sampling need not involve loss of
accuracy if it is done carefully. Here are some steps to follow.

a. If the material is short, use the entire piece of material.

"Short™ means anything below 500 words or so.

b. If the material is long, divide it into sections (such as
chapters), and take at least two samples per section.

c. When taking samples, use some random scheme or some numerical
scheme ; do not select what appear to be "typical" samples,
since this may give misleading results.

d. Begin each sample at the beginning of a paragraph; word
patterns may be different if you begin elsewhere, and the
subject's task may be harder. From that point on, use as
much continuous text as necessary to get at least 50 blanks
in each sample.

15



Preparing Cloze Versions. Words can be deleted in test passages

either manually or by using the computer program previously mentioned.

For a short passage, manual preparation is easy enough if one follows

the suggestions below. For more extensive work, it may be advantageous

both for speed and reliability to use the computer program, particularly

if the text is already in machine-readable form. The program will de-

lete words according to any deletion pattern from 2 to 99, and will pre-

pare all possible versions of each passage.

a.

Delete the words according to the pattern selected. The most
common pattern used for measuring comprehension is every fifth
word. One reason is that if there are fewer than four words
between deletions, then completion of a blank becomes more
dependent upon previous blanks. This is undesirable, since if
a person misses an earlier blank he is almost certain to miss
some later ones. With a deletion pattern of every fifth word,
this is not a significant problem. Another reason for using
this pattern is that if more than four words appear between
blanks, the total number of blanks in the passage is reduced;
this is undesirable because it may reduce the reliability of
the test, particularly if the text is short. There may, how-
ever, be good reasons for using a different pattern. (For
example, we used a pattern of every seventh word in our
English-to-Vietnamese translation study because it was a new,
untried situation and we did not wish to make the task too
difficult for our Vietnamese subjects,) The more closely the
blanks are spaced in a passage, of course, the harder the task
becomes. Note that if a pattern of deleting every fifth word
is used, around 250 words are needed to provide S50 blanks. If
every sixth word is deleted, there should be around & X 50 =
300 words in the passage; if every ninth, around 450 words;
and so on. It is more important to end each test passage at
the end of a sentence than it is to get the same number of
words for each passage. All passages need not include the
same number of words, since a "percentage correct™ score can
be used rather than absolute number of responses correct in

order to compare scores.
16



b. 1If every fifth word is deleted, omit words 1, 6, 11 ...,
2, 7,12 ..., 3,8, 13 ..., 4, 9, 14 ..., or 5, 10, 1%
The 5, 10, 15 pattern is usually preferred because it gives
the subject four words on each side of the first blank to
help him. Otherwise there is little difference. Some writers
suggest that no words be deleted from the first and last sen-
tences of a passage, in order to help the subject. This seems
unnecessary, however, except for subjects like young children,

near-illiterate adults, and such who need a good deal of help.

¢. A word is usually defined by the white spaces separating it
from other words (e.g., don't, U.S.A., 2,182, and re-enter

would all be single words). Commas, apostrophes, and hyphens
should be deleted along with the rest of the word.

d. Hyphenated words are deleted as units only when one of their
elements represents a bound (rather than a free) morpheme,

e.g., the co- morpheme in co-chairman. Note that hyphens are

not deleted when dividing free forms.

e. Numerals are deleted as a unit unless they are spelled out,
in which case they are treated like any other word (i.e.,
deletions take place by single words even though the number
may be represented by several words).

f. Replace each deleted word with a standard-sized blank. The
most commonly used blank is 15 spaces long. Use of blanks
that are the same length as the deleted words provides un-

desirable cues.

Selecting Subjects. Sometimes it may be possible to test all

subjects who will be using a particular passage or set of written
material. Usually, however, only a sample of all those for whom the

passage or material is intended can be tested.

a. Be sure the sample of subjects is truly representative of the
entire population of interest.

17



If possible, draw a random sample from the total population.
This may not be easy, of course, if the group is scattered
or cooperation is hard to get.

Because populations and intended purposes differ, it is not
easy to provide rules on how many subjects are needed. At

least 25 to 30 are usually desirable, however, for regular

use of cloze for measurement purposes. (For research pur-

poses the number might well rise to 100 per blank.)

Administering the Passages. Various kinds of directions to sub-

jects have been used, and these depend to some extent on the educa-

tional level and background of subjects. The following items are

usually mentioned, however, for the purpose of standardization. Note

also that the test should be untimed--or as nearly so as possible.

Subjects are usually told to do the following:

a.

b.

Write only one word in each blank.
Fill in every blank if possible, guess if uncertain.

Skip hard blanks and come back to them later if necessary

(with young or inexperienced readers).
Write down a word even if unsure of its spelling.

Note that all blanks are the same length and that the lengths
of the blanks and of the desired words are not related.

Remember that although the passage looks like a test, it is
not a test of the subjects but rather of the material itself,.
(Sometimes, of course, such a remark is not appropriate.)

Frequently included in the directions is a trial sentence with easily

guessed deleted words; it gives subjects a chance to try the cloze

procedure and to ask questions, if necessary.*

Scoring Responses. The simplest and best scoring rule is to

accept as correct only those words that match the deleted words. This

procedure is, of course, for standard use of cloze, but it may be

*Appendix C contains Bormuth's (1964b) standard set of instructions.

18



modified for some other purpose, such as teaching. Here are some sub-

rules to cover common problems.

a.

Accept minor misspellings as correct unless they happen to
result in homonyms that could also be grammatically correct
in the same context, such as "bear"™ and "bare."

Do not accept synonyms as correct unless there is some special
purpose for doing so; synonyms create scoring problems
(Spolsky, 1969).

Do not accept as correct words that differ in grammatical in-
flection or form (e.g., past tense) from the deleted word.

It is useful to prepare a template to help the person hand scoring the

test passages. A computer program is highly convenient for scoring a

large amount of material, since it can be programmed to accept common

misspellings.

Analyzing the Results. While analysis will, of course, depend

upon the researcher's purposes, the following suggestions cover many

possibilities.

a.

Compare two or more passages for understandability. All that
is necessary is to calculate the average percentage of cor-

rect responses on each passage and make the comparisons.

Determine an individual subject's comprehension level on a
passage. Over the years reading experts have usually said
that if any individual (particularly a child) reader can
answer 75 percent of the objective questions on a passage it
is suitable for his use in supervised instruction. If he can
answer 90 percent, he is said to be able to work on the pass-
age independently. Research has shown that, for the cloze
procedure with an every-fifth-word-deletion pattern, the cor-
responding scores are roughly 44 percent and 57 percent cor-
rect (Bormuth, 1967a). Further work should be done to verify
this relationship. This is particularly true if readers in a

military situation are tested, because we know less about
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adult readers than about young ones. Two (or more) indi-
viduals can be compared with each other merely in terms of
which has the higher score.

Assign a reading grade level to a passage. A user will some-
times wish to know the grade level of a passage, so he can
decide which readers can probably handle it successfully.

This is the basis on which most readability formulas are con-
structed. Grade levels can be assigned to passages by
statistically relating the cloze scores of a group of subjects
to their scores on a reading test that yields reading grade
levels. (See Bormuth, 1969a, for a graphic solution.)
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THE CLOZE PROCEDURE APPLIED TO TRAINING MATERIALS:
A FIRST EXPERIMENT*

One of the common problems faced by instructors everywhere is the
development of a particular text or lesson. This was recently the
problem faced at the Harvard Computer-Aided Instruction Laboratory,
where a research program in adult basic education (ABE)} was carried
out. Most ABE students, having already been defeated once by the
regular educational system, are known to be both test-shy and critical
of any educational appreoach that seems childish or irrelevant. Would
the cloze procedure be both acceptable to ABE students and adequate
for measurement purposes? The study described below was an attempt to
answer this and related questions.

Method. The test material used was a 292-word passage at fourth-
grade reading level on the subject of the dangers of smoking. Four
deletion patterns were used: every fifth word, every eighth word,
every eleventh word, and every fourteenth word. All possible versions
of each pattern were prepared and randomly assigned to reader-subjects.

The material was first used in a preliminary study with 23 ABE
students from the area of Boston. All had between fourth- and sixth-
grade reading ability. Also as part of the preliminary study, the same
material was administered to 23 students, all of whom were either in
college (Harvard) or had had at least one year of college; more than
half were college graduates, and most of these, in turn, were graduate
students. Following the preliminary study, the same material was used
in the major study with a larger group of 77 ABE students from the area
of Cincinnati. All were, again, between fourth- and sixth-grade level
in reading ability.

*Based on an unpublished study designed and carried out at the Harvard
Graduate School of Education by G. R. Klare et al., 1970.
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Following the test, all ABE students were given a short four-item
attitude scale. A score below 4 on the scale indicated a positive
attitude toward cloze testing on the part of the student; a score of
4 indicated a neutral attitude; and a score above 4 showed a negative
attitude. The cloze test itself was scored using the rule that
responses had to be identical with the words deleted (except for minor
misspellings) to be counted as correct. This rule was applied with
both ABE and college subjects.

Results. Because the number of subjects taking each pattern in
the preliminary study was small, the results are presented here for
the ABE and college groups as a whole, not by pattern.

TABLE 1. PRELIMINARY STUDY

Average Cloze Score Average Attitude
Subjects (Percentage Correct) Scale Score
23 ABE students 30 2.97
23 college students 69 --

More details are given below on the effect of various deletion
patterns on cloze scores for a group of 77 ABE students. A misunder-
standing reduced somewhat the number of students taking the pattern in
which every eighth word was deleted, and suspicion of cheating on the
part of two students reduced the useful number still further, as shown
below. Even here, however, the trend seems clear.

TABLE 2. MAJOR STUDY (77 ABRE STUDENTS)

Deletion Number of Average Cloze Score  Average Attitude
Pattern Subjects (Percentage Correct) Scale Score
Every fifth 20 32 2.90
Every eighth 12 50% 2.64%
Every eleventh 26 42 2.65

Every fourteenth 20 S0 1.75

A Two subjects were under suspicion for cheating. With their scores
removed, the cloze score value becomes 40 and the attitude score
value 3.22.
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Further analyses showed that for all deletion patterns except
every fifth, the majority of ABE students attempted (placed some re-
sponse in) every blank. They also showed, again with the exception of
the every fifth pattern, that there is a significant relationship be-
tween a subject's cloze score and his attitude score (i.e., the higher
the score, the more favorable the attitude). Both findings cast doubt
on the advisability of using the every fifth pattern with ABE students.

Conclusions. The results of this study lead to the following
conclusions:

a. Cloze testing is acceptable, in fact enjoyable, for most
adult basic education students with fourth- to sixth-grade
reading ability. Such students would compare to the less
able readers found in the armed forces.

b. At the high end of the ability range, cloze tests were found
to be sufficiently acceptable to challenge graduate students,
even on a fourth-grade passage. The highest percentage score
achieved by anyone was 89 percent. We should point out that
the different deletion patterns were not, of course, discrim-
inative when testing college-level subjects, probably because
of the fourth-grade passage used. Nevertheless, the results
suggest that the cloze procedure as such can be acceptable to
the most able readers in the armed forces.

c¢. The best deletion pattern for readers at fourth- to sixth-
grade ability levels appears to be an every ninth or every
tenth pattern, at least for first usage. An every fifth pat-
tern is preferred when appropriate, however, since it provides
the most efficient test. For average or above-average readers

it would be appropriate in most cases.
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USING CLOZE TO ASSESS TRANSLATIONS OF TECHNICAL ENGLISH:
A SECOND EXPERIMENT

As part of its work on technical training and translation, IDA
has tested various methods for evaluating the quality of language
translations (Sinaiko and Brislin, 1970). The emphasis in all of this
research has been on the manuals produced by the U.S. Armed Forces for
maintenance personnel who cannot read English or who read it with only
marginal ability. Several methods of assessing translation quality
proved to be useful, but each was relatively time consuming and ex-
pensive. (Particular evaluative techniques included back-translation
into English, plus a phrase-by-phrase comparison with the original;
reading comprehension or knowledge tests given in the target language;
and performance tests requiring technicians to use translated manuals.)
Because cloze is easily applied and scored, the technique was inves-
tigated in one of a series of short experiments on evaluating the
accuracy of technical English translated into Vietnamese.

Method. Subjects were 28 airmen in the Vietnamese Air Force (VNAF)
and 31 U.S. Army helicopter technicians, all of whom had recently com-
pleted the same training program at the Army Transportation School, Ft.
Eustis, Virginia. The U.S. Army subjects served as an experimental
control; they read the original passage in English that was then trans-
lated for the Vietnamese. There were two different translations of the
same section of the Army's "Organizational Maintenance Manual, UH-1D/H
Helicopter,™ TM-55-1520-210-20: about 250 words from the first part of
Chapter 7, "Power Train." The translations, used in an earlier experi-
ment, had been shown to be of different quality by two independent
assessments: (a) an expert linguist, bilingual in English and Viet-
namese, rated the work of 12 translators and selected two versions as
being of very different quality; and (b) a knowledge test, given to two
groups of Vietnamese airmen, who each read one of the passages,
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differentiated the material (scores were significantly higher for the
group using the higher quality translation than for the group using

the lesser quality translation,)

Every seventh word of the Vietnamese translations, as well as the
English text, was deleted and boxed-in to indicate that a response was
desired. The three samples contained 44, 48, and 51 blanks, respec-
tively, for the two translations and the English material. The text
was familiar to both groups of subjects, since it formed part of the
ma intenance course they had taken. However, none of the Vietnamese
subjects had seen the text in their own language prior to the experi-
ment.

Responses were scored using the rule that they had to be iden-
tical with the deleted words to be counted as correct. This was a
practical necessity, since neither the experimenters nor the IDA secre-
tary who scored the tests could read Vietnamese. Simple templates were
constructed to locate the correct term for each response. In spite of
the unintelligibility of the language to the scorers, scoring was done
with ease.

Results. The cloze procedure differentiated the two translations
in the expected direction. That is, the independently judged better
translation, which also produced higher scores on the knowledge test,
resulted in higher cloze scores than the poorer translation. Perform-
ance by the control group was much lower than by either group of VNAF
subjects. Table 3 summarizes these findings:

TABLE 3. CLOZE SCORES ON TECHNICAL MATERIAL

Better Poorer
Vietnamese Vietnamese English
Translation Translation Control
(N = 14) (N = 14) (N=31)
Mean cloze score 26.5 21.6 17.8
Standard deviation 4.8 2.3 6.7
Percent correct 55% 49% 5%
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Extrapolations from earlier cloze studies on English material suggest
that the 6 percent difference in cloze scores that we obtained between
the translations is a sizable one. However, it is probably not
statistically significant because of the large variabilities and the
small number of subjects.

We suggest two primary reasons why subjects working in Vietnamese
had higher scores than those working in English. First, there are
many inherent linguistic differences between Vietnamese and English,
the most obvious of which is that most words in Vietnamese take a very
brief, monosyllabic form. Thus, deletions of Vietnamese words in a
cloze test might be more like deletions of only parts of English words
or syllables. If this is so, Vietnamese subjects would be more likely
than Americans to fill in blanks accurately.

The translation process itself might have influenced cloze scores.
Earlier research (Sinaiko and Brislin, 1970) had demonstrated that
translators of technical English terms into Vietnamese introduced cer-
tain changes into the text. Since there are very few equivalent terms
in the two languages, translators typically use an "explain around™ or
functional description method. For example, there is no directly
equivalent Vietnamese term for Mtachometer™ so a translator might use
the phrase, "rotation measuring machine." The latter would result in
three short words; we suggest that in a cloze test the deletion of any
one of them would be more easily filled in than a single compound term
like the original "tachometer.™ It is also possible that the trans-
lators could have improved the overall understandability of the
original text. (It is possible that acceptance of minor misspellings
as correct may have favored the American subjects. But it is also
possible that the scorer, being unfamiliar with Vietnamese, may un-
wittingly have accepted misspellings in Vietnamese also.)

Second, there was an apparent difference in the educational back-
grounds of the subjects and cloze measurements have been shown to be
sensitive to differences in academic ability. All VNAF airmen are very
highly selected; i.e., they are required to have had at least the
equivalent of a high school education ("first baccalaureate™ diplomas).
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This was not the case for the American subjects: only 15 of the 3l-man
test group had completed twelfth grade, and many of the remaining
claimed only seven, eight, or nine years of school. When the English
cloze scores were analyzed in terms of educational level, there was a

major difference, as shown in Table 4.

TABLE 4. CLOZE SCORES COF AMERICAN SUBJECTS

Completed Less Than
Twelfth Grade Twelfth Grade
Mean cloze score 21.0 14.8
Percent correct 41% 29%

While the more highly educated group of Americans did not reach the
mean scores of either Vietnamese group, it is clear that those men who
had more formal education outperformed those who had not.

Although we cannot determine the extent to which any of these
factors operated, we believe that each of them could have had some
effect in differentiating the English from the Vietnamese cloze scores.

We did a brief item analysis of the English cloze responses and
several points can be made. First, about half of the blanks (24 of 51)
could be considered difficult because they were answered correctly by
fewer than 10 percent of the subjects. Nearly a third (31 percent) of
these 24 items were not answered at all; they were left blank. It is
not easy to characterize the types of words in the "difficult"™ group,
but five of the eight that were never answered correctly were quali-
fiers such as "reasonably,™ "below,™ and "available."™ (It is interest-
ing to note that these words were found not to translate easily into
Vietnamese from English; Sinaiko and Brislin, 1970.)

Second, six blanks could be considered "easy": they were cor-
rectly filled in by 87 percent or more of the subjects. Five of these
words were nouns such as "output,"” "rotor," and "oil.™ Among these
easy test items only 3 percent went unanswerd versus 31 percent for the
most difficult.

Finally, there is a close relationship between whether subjects

attempt to fill in blanks and their accuracy:
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8 Of the 22 test blanks most often answered, responses
were 17 percent correct;

o Of the 16 test blanks least often answered, responses
were 3 percent correct.

Analysis of the data lends support to our scoring rule that rejects
synonyms; subjects tend to leave unanswered those words they do not
know and, conversely, they are much more likely to supply the right
word if they answer at all.

Conclusion. The results reported here are encouraging about the
use of cloze as a translation evaluation method. We might undertake
further work to determine if a greater sensitivity could be obtained
by modifying instructions or scoring and by using selected deletions
instead of mechanical deletions. If this were done, however, it would
put a new burden of language competence on the test technicians. That
is, they would be forced to read (or learn to read) Vietnamese or, at
the very least, they would have to be supplied with semantic informa-
tion by a bilingual person.

Finally, cloze should not be viewed as a means of measuring
equivalence of meaning between an original and a translated passage.
However, the technique does measure readability of the translation.
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A COMPREHENSIVE CLOZE BIBLIOGRAPHY
As of January 1971*

Recently there has been a marked increase of interest in the
cloze procedure, Since a single comprehensive list of references
on cloze can be useful, we have compiled one from a number of
sources, For the listing that follows, our sources included the
papers by Rankin (1965), Potter (1968), and Bickley, Ellington, an
and Bickley (1970). Also of value were our own research and a
bibliography of John Bormuth's research publications. Almost all
references were checked against the original documents for accuracy

and corrected when necessary.

——

hIn addition, we have included several papers that are to be pre-
sented at the American Educational Research Association Annual
Meeting, New York, February 4-7, 1971,
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APPENDIX A

CLOZE TEST: ENGLISH LANGUAGE VERSION

In this test you will have one page from the UH-1H Technical
Manual to read. Some words have been taken out. This is shown by a
box[______]. Your job is to think of the correct word that should
be in each box and to write one word in the blank space. Please write
very carefully. Fill in every blank. Do not sign your name to the
paper.

Here is an example:

Cumulative clogging of oil filter [ ] will
not be shown by a[ ] drop of indicated oil pressure

as[ | may on some other aircraft or [ ] oil

systems.

The words that have been taken out are: [ screens |}, | gradual |,

[ it |, and [ automobile |.
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7-1. PURPOSE

7-2. This chapter provides all the : and information necessary
for maintenance authorized [ | be performed by organizational
maintenance activities [ | the power train system. The power

[ 1is a system of shafts and[________ | boxes through which the

engine drives [ | rotor, tail rotor, and accessories which

[ 1] bC generator and hydraulic pump. The [ | consists of
a main drive shaft, [ | main transmission which includes input
and [ drives and the main rotor mast, [_____ ] a series of
drive shafts with[_____ | gear boxes through which the tail [ |
is driven. (See Fig. 7-1)

7-3. TROISLESHOOTING-~POWER [ |

7-4. Chart below is a brief summary [ ]| power train troubles
which may be [ ] in organizational maintenance. Conditions and
possible ____ | listed have been limited to those [______ |
probable (though not necessarily frequent in[_______ | service) which
could become known through [ | reports or by inspection methods
applicable :l organizational maintenance, and which would be

[ ] to some evaluation at this level, [ ] final correc-

tive action by a higher [ | might be required in some instances.

[ involving obvious major damage are omitted, [ ] are

those caused by accident or [ | unusual chain of events which

would [ | evaluation by a competent authority. Notes [ |

provide information in addition to that [ | in troubleshooting

chart and in[ ] instructions for systems and components of

] train.
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APPENDIX B

CLOZE TEST: VIETNAMESE LANGUAGE VERSION

In this test you will have one translated page from the UH-1H
Technical Manual to read. Some words have been taken out. This is
shown by @ box [ ]. Your job is to think of the correct word
that should be in each box and to write one word in Vietnamese in the
blank space. Please write very carefully. Fill in every blank. Do
not sign your name to the paper.

Here is an example:

A A i I L - [
You cau [ _Jvien doc doan noi ve phi [ " ltrvc thang.

The words that have been taken out are: | sinh |and]| c¢cd |.
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7-1. MUC DICH

7-2. Chubng nay cung cap:] 5u chi dan va tai 11eu|:]th1et cho cong tac

gm gm[:]chay bang d1en Chlec tau chay[_:|d1en la mot he thong gorn

nh1eu truc va nh1eu hop so|:|qua do dong co 1dm quay qu.at chinh, canh

quat duoi va|:]bo phan khac nhd la may d1en mot chieu va n;ay b6m

He thong nay gom co mot |:]ch1nh mothop 50 chlnh trong do|:|ca nhung ong
truc truyen Ide [:dong va cot‘canh quat chmh, va|:|so nhiing ony truc

quay vdl|:|hop so ma nhb do ca.nh:dum co the quay dobc (Xem[ ] so 7-1.)

7-3. TIM XTEM NHONG TRUC[___]- TAU CHAY BANG DIEN.
N A~ L - . ¥

7-4. Do bieu day la mot ban tom tat|:|tr-uc trac CUa mot chiec tau
:[bang dien ma co the Lap: mng cong tac gin g1h ch1ec|__—[ Nhung tinh
trang va nguyen nhan]:]ke o day chi gioi han[:]nhung tinh trang va nguyen
nh': I:jtﬁe xa,y ra (tuy khong nhar|:|la xay ra luon luon) ma: ta duoc
blet nfo o nhung:]cao cua cac vien phi cong|__:3nho o nhung phudng phap
k1em|:ap dung trong cong tac gin tau va se duoc dem ra|:|d1nh ° day,
tuy rang trong|:| vai truong hop van can pha1 nhdng chuyen v1en voi trinh

:blet cao hon hoan thanh cong[:]sua chua cuoi cung. N'hung tmh:l
lam hu ha:n. nh1eu den taul:]duoc bo qua cung nhu la t1nh trang do tai

nan gayl___jhay do mot so nhing blen:gay ra ma can phai duoc|:|nhan
vien chuyen mon co ta1:|'d1nh
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APPENDIX C

BORMUTH'S STANDARD INSTRUCTIONS TO CLOZE EXAMINEES
(Bormuth, 1964b)

INSTRUCTIONS

At the bottom of this page is a sample of a new kind of test.
next three weeks you will take two of these tests each day.

During the
Each of these tests
Every fifth word was left out
of the paragraphs, and blank spaces were put where the words were taken out.

was made by copying a few paragraphs from a book.

Your jcb will be to quess what word was left cut of each space and to write
that word in that space.
these things:

It will help you in taking the test if you remember

1. Write only one word in each blank.

2. Try to fill every blank. Don't be afraid to guess.

3. You may skip hard blanks and come back to them when you have finished.
4. Wrong spelling will not count against you if we can tell what word you

meant .
S. Most of the blanks can be answered with cordinary words but a few will be
numbers like .

contractions like. . . . .

.3,427 or $12 or 1954
.can't or weren't
Mrs. or U.S.A.
.self-

E T

abbreviations like . . . . . .

parts of hyphenated words like . in the word self-made

. Write neatly.
SAMPLE TEST

Below is a sample of one of these tests. Fill each blank with the word you

think was taken ocut. You may check your paper when you finish it by locoking at

the answers which are written upside down at the bottom of the page. Write neatly.

The EBeaver

Indians call beavers the "little men of the woods." But they

really sc very little. beavers grow to be or four feet

weigh from 30 teo These "little men

of

pounds.
That

long

the woods”™ are busy the time. why we sometimes

say, "

kncw how toc build
use their two front to
with their four sharp-

down a

busy as a beaver.

four inches thick in

"

that can hcld water.
Cutting down a

tpaayy *oT ‘ateyl -pT Ssmed -¢T ‘Aeyl -z ‘swep °TT ‘sadaped QT ‘SP ‘&

do some of work.
teeth is easy. & can cut
15 minutes.
sanoqe *sT ‘@aay ‘8T ‘aearaq /T fpeaurod -oT
‘pue *p f@Rayn ¢ fasow -z {3,u=2ae T ISAAMSNY

fsT g fasowt "y 130 9 [0y °S
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