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Abstract

This article examines and reviews two types of reduced redundancy tests, namely cloze tests and
C-tests, which involve completing a text from which certain units (whole words or their parts)
have been removed. Assessment instruments of this kind are typically used to measure overall
language proficiency, for example for the purpose of making placement decisions. The paper also
discusses the development of these two measures of reduced redundancy with the help of the
WebClass testing system.
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1. Introduction

Redundancy can be defined as the degree to which language as a whole or a spe-
cific linguistic unit contains “more formal clues than are strictly necessary to con-
vey its message” (Delbridge & Bernard, 1966, p. 107). It is possible to express
this degree numerically “as the fraction of the letters in a written text, or the frac-
tion of the phonemes in a spoken utterance that could be eliminated if no random
disturbances were present” (Fano, 1961, p. 261). In the case of English printed
texts, redundancy is estimated to be approximately 50 percent (Claiborne, 1990;
Shannon, 1948). This means that in optimum communication conditions, a mes-
sage written in English should be understandable even if roughly one-half of the
letters were obscured.

By way of illustration, redundancy manifests itself in the sentence / met Susan
yesterday, where past tense is indicated not only by the verb form but also by the
adverbial of time. When the same information is signalled by more than one ele-
ment, redundancy may be perceived as “information overlap” (Horning, 1987,
p. 18). In addition to this, redundancy may be regarded as unnecessary repetition.
For example, compared to the English phrase this little cat, its Polish equivalent
ta mata kotka redundantly repeats grammatical agreement as each word is marked
for feminine gender. Repetition is also a defining feature of pleonasm and tautolo-
gy, as in return back or each and every (Lehmann, 2005, p. 121). Nevertheless, re-
dundancy should not be associated with uselessness. On the contrary, when com-
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munication is hampered by noise, “redundancy enables us to reconstruct missing
components of messages” (Oakes, 1998, p. 62). Thus, rather than being useless,
redundancy is an essential property of language.

Natural language is a redundant system because it allows the speakers to com-
municate even when a substantial part of the signal is absent or deformed. In other
words, knowing a language means being able “to understand a distorted message,
to accept a message with reduced redundancy” [emphasis added] (Spolsky, 1968,
p. 10). More specifically, it means being able to restore those parts of a linguistic
code which have been omitted. This particular ability has traditionally been as-
sessed using two language testing procedures, namely the cloze test and the C-test.

2.From cloze tests to C-tests

The word cloze is a derivative of closure, which in Gestalt psychology refers to
the human tendency to perceive an incomplete form as a whole (Renkema, 2004,
p. 178). The cloze test is a type of gap-filling procedure which consists in complet-
ing a text from which some words have been removed. Although methods of this
kind were used by psychologists in the late nineteenth century to test intelligence
(Harris, cit. in Oller & Jonz, 1994, p. 10), the first official application of the term
cloze is attributed to Taylor (1953), who used it to name a device for measuring
text difficulty (or ‘readability’).

Cloze tests may be of several different kinds, depending on the deletion strat-
egy as well as the type of expected response. The standard technique, known as
fixed-ratio cloze, is to delete the words mechanically at regular intervals (e.g.
every eighth word). In variable-ratio procedures, by contrast, the words to be
replaced with blanks are selected either randomly or on the basis of rational de-
cisions (e.g. all adjectives or prepositions). Instead of individual words, longer
strings of text could be deleted, yet this is not common practice. When the test
takers are expected to fill in the blanks by producing their own responses, the
task may be referred to as open cloze. The other possibility is to provide several
alternatives for each deleted word and thus obtain a multiple-choice variant of
cloze (sometimes called ‘maze’, e.g. Cash & Schumm, 2006, p. 266). It should be
added that the beginning (and perhaps also the ending) of the passage can be left
unchanged so as to allow a better understanding of the text.

Whereas the earliest cloze tests were predominantly used to measure readabil-
ity and comprehension (e.g. Beard, 1967; Bormuth, 1968, 1969; Culhane, 1970;
Porter, 1976; Rankin & Culhane, 1969; Schneyer, 1965), subsequent implementa-
tions of the method were more frequently employed as measures of global lan-
guage proficiency (e.g. Oller, 1972; Oller, 1979; Oller & Conrad, 1971; Stubbs &
Tucker, 1974). In contrast to discrete-point tests, the cloze procedure was widely
acknowledged as an integrative form of assessment (Hale et al., 1989). This view
was based on the fact that cloze tests appeared “to be highly correlated with virtu-
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ally every other type of language test, and with tests of nearly every language skill
and component” (Bachman, 1982, p. 61). Quite understandably, cloze tests were
generally recommended as language proficiency tests which were relatively easy
to create and administer (Aitken, 1977).

On the other hand, cloze tests did not really prove to be solely measuring lan-
guage competence. For example, Byrne, Feldhusen, and Kane (1971) found cloze
test scores to be related to measures of 1Q. Another problem was that many cloze
tests lacked consistency from one administration to another in terms of both meas-
urement properties and criterion-related validity. In particular, the reliabilities of
cloze tests and their relationships with criterion measures of ESL proficiency often
varied significantly (for references, see Brown, 1988, 1993, 2002). Furthermore,
a study reported in Alderson (1979) exposed some specific inconsistencies between
various modifications of the cloze procedure. First, the deletion frequency had a sig-
nificant effect on the ability being measured. Second, tests with difficult texts were
better correlated with proficiency measures while tests with easy texts were bet-
ter correlated with dictation. Finally, acceptable-answer scoring resulted in higher
validity than did exact-answer scoring. This apparent unpredictability of cloze test
scores significantly detracted from the attractiveness of the procedure as a unitary
technique previously recommended as a measure of overall language proficiency.

In addition to the above, a fundamental drawback of the cloze method as
a measure of L2 proficiency was revealed by Lado (1986), who found that even
native speakers may struggle with tests of this kind. This study additionally dem-
onstrated that changing the scoring scheme from exact to acceptable answer failed
to improve native speakers’ test performance. In view of the fact that it seemed
to be absurd to assert that native speakers of English did not know English, Lado
(1986) concluded that it was unacceptable for a language test to have “such
a heavy non-language factor” (p. 132).

All the problems with cloze tests led many test developers to question the use-
fulness of this procedure. According to Brown (2002), for example, the standard
(fixed-ratio) cloze “is far too inefficient for responsible use in decision-making”
(p. 110). Indeed, rational deletion may be a better option (Bachman, 1985) as this
variant of the cloze technique gives the test developer more control over the con-
tent validity of the test. On the other hand, “the rational deletion cloze is neither
a test of reduced redundancy nor a measure of general language competence”
(Grotjahn, 2013, p. 121). It seems that those who actually need a language profi-
ciency test can do better by opting for the C-test.

C-tests were introduced in 1981 (Raatz & Klein-Braley, cit. in Klein-Braley,
1985, p. 81) as a solution to the well-documented problems with cloze tests. This
more recent method of assessment is not radically different from the cloze test:
both involve restoring a mutilated text whose beginning and ending are typical-
ly left unchanged. However, there are also some essential differences. First, the
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standard form of the C-test is constructed by deleting the second half of every
second word (in accordance with the so-called C-principle). Another difference is
that a complete C-test consists of several short passages (but see also Khodadady,
2013, who argues that this should not be viewed as an absolute rule). Moreover,
when estimating internal consistency reliability, each passage of text is analysed
as a superitem (Raatz, 1985). It is worth adding that in constructing C-tests we
normally delete the longer parts of those words that consist of an odd number of
letters, and single-letter words are omitted, i.e. left intact.

Compared to the cloze procedure, the C-test offers several important benefits,
conveniently summarized by Klein-Braley (1997). First, C-tests require consider-
ably shorter texts than do cloze tests. Second, C-tests can be scored objectively us-
ing exact-answer scoring because in the majority of cases only one correct answer
is possible. Third, the scoring of C-tests is fast and simple, almost like reading the
text. Fourth, native speakers have no problem restoring half-deleted words, whereas
people who do not know the language at all typically obtain a score that is close
to zero. Fifth, the fact that every second word is mutilated is likely to give rise to
a better representation of all the word classes in the text. Sixth, the use of several
different texts ensures more adequate sampling of content types. This means that
“le]xaminees who happen to have special knowledge in certain areas no longer have
substantial advantages over other examinees” (Klein-Braley, 1997, p. 65).

Admittedly, the C-test is not an absolutely perfect testing technique, and even
some of the above benefits have been challenged in the literature. For example,
contrary to claims that C-tests are very easy for native speakers, Jafarpur’s (1995)
study demonstrated that this was true only in the case of one C-test (out of a to-
tal of twenty). Huhta (1996), similarly, concluded that certain C-tests “can be
very difficult even for native speakers” (p. 215). In another study, the C-principle
(i.e. the rule of two) produced tests containing non-functioning items (Jafarpur,
1999b). Moreover, Jafarpur (1999a) used classical item analysis to select the best-
performing items and develop an improved version of a C-test, but this did not
really have a positive effect on the statistical properties of the test. In addition to
these potential problems, some studies have reported rather unfavourable reac-
tions to C-tests on the part of the test takers. For example, in a study by Bradshaw
(1990) these reactions were largely negative, and Jafarpur (1995) stated that “C-
tests [were] irritating and unacceptable to the subjects” (p. 209). Findings such as
these contradict claims by Klein-Braley and Raatz (1984) that C-tests have face
validity. In truth, the problem may well be due to the novelty of the format, which
is still rarely used in popular textbooks for English language learners. On the plus
side, C-tests tend to have satisfactory reliability coefficients (e.g. Coleman, 1996;
Klein-Braley & Raatz, 1984; Linnemann & Wilbert, 2010, and many others).

In terms of the construct being measured and the purpose of testing, the C-test
bears considerable similarity to the cloze procedure: it was originally intended as
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a measure of overall language ability. Indeed, a recent meta-analysis of Pearson’s
correlation coefficients between C-test and criterion-test scores by McKay et al.
(2021) indicates that C-tests are most strongly correlated with general language
proficiency. Over the years, C-tests have been found to correlate significantly with
various language proficiency measures, such as the lowa State University English
Placement Test (EPT) (Chapelle & Abraham, 1990), the Test of English for Inter-
national Communication (TOEIC) (Dérnyei & Katona, 1992), TOEFL (Babaii &
Ansary, 2001), and Test of German as a Foreign Language (TestDaF) (Eckes &
Grotjahn, 2006). As for the purpose of C-tests, they are considered to be particu-
larly useful in situations where selection or placement decisions need to be made
(e.g. Mozgalina & Ryshina-Pankova, 2015; Norris, 2006; Odendahl, 2019).

3. Computer-based C-tests

With the growing popularity of digital technologies, language test developers are
more and more frequently using computers and other electronic devices to design
tests, create test items, assemble them into test forms, administer these to the exami-
nees, score the responses, deliver reports, provide feedback, as well as analyse the
scores. Tests of reduced redundancy are, quite naturally, no exception to this general
tendency. Recent examples of computerized C-tests include the Online Language
Placement Test, also known as onSET (www.onset.de), which is a test of language
proficiency in German or English; OSAT, a web-based mC-test constructed by de-
leting the first half (instead of the second half) of every second word (Boonsathorn
& Kaoropthai, 2016); and a computerized C-test in Spanish (Riggs & Maimone,
2018). The crucial question that arises in the context of computerized testing is
whether the mode of delivery has a significant impact on the properties of the meas-
urement instrument. This problem has been addressed by Bisping and Raatz (2002),
who tested the equivalence of paper-based and computer-based versions of a C-test
and found that there were no significant differences between the two modes of ad-
ministration in terms of the means, standard deviations and reliabilities. The com-
puterized C-test, however, was more appealing to the test takers.

Computerized C-testing can be largely automated with the aid of dedicated
software. One of the earliest tools of this kind, reported by Koller and Zahn (1996),
was developed at the Language Centre of the University of Erlangen-Niirnberg to
construct, deliver, and score computerized C-tests for placement purposes. This
DOS program was also capable of conducting statistical evaluations of the scores.
More recently, Odendahl (2019) developed a web-based C-testing platform, which
uses a corpus of texts taken from blogs, novels, and newspaper articles as a basis
for C-test generation. The system can be used to administer C-tests and then rank
the test takers by general language proficiency, thus providing the necessary in-
formation for admission and placement decisions. In addition, some mobile apps
have been developed for language learners who are interested in practising C-
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tests. These include an app that can generate C-tests for individuals preparing for
various proficiency or entrance exams (Khokhryakov, 2019) and an app designed
to calculate a predicted score for the IELTS (International English Language Test-
ing System) exam (Heidermann & Kebble, 2017; Kebble, 2018). The latter app
uses texts from previous IELTS papers to automate C-test generation.

4. WebClass

WebClass (webclass.co) is an online learning management system (LMS) incor-
porating a fairly extensive testing component that can be utilized for web-based
language test development (Malec, 2018). In particular, the system enables the
test developer to author, deliver, and conduct statistical analysis of assessments of
various types. While the platform is not specifically designed for reduced redun-
dancy testing, it offers a tool that can be helpful in constructing cloze tests and
C-tests, either of which, from a technical point of view, is composed of standard
gap-filling items arranged into a passage of text.

The tool in question is the text-to-items converter, illustrated in Figure 1 (see
also Malec, 2016). The converter is a kind of add-on to the test editor in that it
can be used to format a piece of text to be transformed into test items proper. In
the case of gap-filling items, the rule is that every word (or a longer string of text)
inside square brackets is replaced by a blank and the text inside the brackets is the
key. Each gap can contain an unlimited number of correct alternatives, separated
by a forward slash.

Convert text into test items:
GAP CREATOR
Word(s) to put in brackets: the GO
Replace: the with: the/a/-- GO

Whole words only [ Case sensitive

Replace every 2nd v ‘word:| GO |(converts to plain text)
Leave the first and last sentences unchanged
Do not convert one-letter words into gaps.

Stop after 20 gaps

"] Automatically convert mouse-selected text into a gap
Gap type: second half v
Paste plain text: (] Insert full stop (end of item): & Remove extra spaces: ><

Paragraphs'E! Numbered hst.@ No formatting (sel): 24  Plain text (all): [T] Clear (all): %

If there’s any food that represents Americana, it’s the humble hot dog. Today, th[ese] bunned frankf[urters] are so[ld] at ev[ery]
baseball ga[me], grilled a[t] nearly ev[ery] backyard barb[ecue] and avai[lable] at road[side] convenience sto[res] from t[he]
Carolinas t[o] California. I[n] fact, th[is] most arche[typal] of Amer[ican] foods origi[nated] as t[he] US sta[rted] to stitch itself back
together in the 1860s following the American Civil War and forge its new identity. But while you can now find these seasoned sausage
sandwiches across the American heartland, the hot dog’s iconic home is on the boardwalk at New York’s Coney Island.

Figure 1. Using the text converter to create a C-test on WebClass
(Text source: www.bbc.com/travel/story/20190702-the-truth-about-the-us-most-iconic-food)
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As can be seen in Figure 1, the text converter features a gap creator for automat-
ed replacement of every nth word with a gap. Three important options relevant to
cloze-type formats are integrated into the gap creator, namely leaving the first and
last sentences unchanged, skipping one-letter words, and terminating the replace-
ment after a specified number of gaps. The type of gap is selected below the gap
creator box!, and the options available include selection, first half, second half, and
keep first letter. The first of these options is intended for cloze tests: each whole
word (or some other piece of manually selected text) is replaced with a gap. The
third option (second half) is meant for the standard variety of C-tests. It is worth
adding that numerals (optionally followed by a single letter, as in /980s) are always
skipped by the gap creator and any other words that need to be left intact (such as
proper names) can be marked with an asterisk in front. The text-to-items converter
can handle one passage of text at a time. Hence, if more passages are to be included
in the entire test, the gap-creating procedure has to be repeated for each of them.
Further settings are available in the main test editor. These include, for exam-
ple, the time limit, mastery level, acceptable and partially acceptable responses,
feedback (general and answer-specific), as well as gap length. Moreover, the test
constructor may decide to automatically award partial credit for responses con-
taining no more than a specific number of spelling errors (modifiable for each
item). In addition, the scoring algorithm can be set to ignore spaces, punctuation,
and capitalization in the responses to any given item. Generally speaking, either
exact-answer or acceptable-answer scoring can be implemented on the platform.

C-test
Complete the following text by typing the missing letters in the spaces provided.

If there’s any food that represents Americana, it's the humble hot dog. Today, the bunned frankfurters are sold at
every baseball ga . grilled a nearly ev backyard barb and avai at
road convenience sto from t Carolinas t California. | fact, th most
arche of Amer foods origi as t US sta to stitch itself back together in the 1860s
following the American Civil War and forge its new identity. But while you can now find these seasoned sausage sandwiches across the

American heartland, the hot dog’s iconic home is on the boardwalk at New York's Coney Island.
Figure 2: Responding to a C-test on WebClass

Figure 2 shows the passage from Figure 1 in its final form (as displayed to the
examinees). The test as a whole can optionally be delivered in full screen mode.
In addition, the test takers may be instructed not to navigate away from the test,
and if they actually do so, the test is automatically suspended for them. When this
happens, the teacher or test administrator is informed and has the option of allow-

' The gap-type options are located below the gap creator box (which is collapsed by default)
because they are also applicable to two other methods of creating gaps, i.e. by double-clicking
a word and (optionally) by selecting a piece of text with the mouse.
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ing individual test takers to continue. This security setting may be a vital option
in unproctored testing environments, as in distance education. It may be worth
adding that the time limit can be modified while the test is being administered.

Test administration is routinely followed on WebClass by human verification
of the automated scoring. In the case of gap-filling items, the score verification
tool displays the content of each item followed by the key and all the responses
not included in the key. The test takers are grouped by the incorrect responses. The
score verification procedure consists in inspecting the incorrect answers and, if
need be, adding them to the key or to a pool of acceptable answers (deserving ei-
ther full or partial credit). Naturally, once an answer has been accepted, the change
is applicable to all the test takers who have submitted this particular response, and
it is not necessary to repeat the procedure for each individual test taker. The score
verification tool additionally allows the tester to provide feedback to the exami-
nees on their responses.

The final components of test development on WebClass include statistical
analysis of the scores and item banking. The statistics computed by the system
include several reliability estimates and item indices. Some of these statistics are
specifically applicable to criterion-referenced assessments, while tests of reduced
redundancy are intended for norm-referenced interpretations. The statistics which
are relevant to norm-referenced tests include Cronbach’s alpha, Spearman-Brown
split-half reliability coefficient, SEM (standard error of measurement), item facil-
ity, and item discrimination. It is currently not possible to compute reliability es-
timates with C-test passages as superitems. However, all the scores can be down-
loaded (in .csv format) to be analyzed elsewhere. Finally, items which function
properly can be stored in the item bank, and then imported into a new test. Every
cloze and C-test passage is stored in the item bank and retrieved in its entirety.

Conclusion

Redundancy as a linguistic concept has existed in language testing since the
early 1960s (Barnwell, 1996). For many years the cloze test was considered to
be a promising testing technique. However, over the course of several decades
many of its shortcomings became increasingly evident until they were finally ad-
dressed by the C-test in the 1980s. This paper has discussed cloze tests and C-tests
as measures of general language proficiency and briefly presented the WebClass
LMS as a tool that can aid the tester in developing tests of this kind.
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