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Abstract: The cloze test was originally put forward as a method of measuring text readability. It soon,
however, found other uses in various fields of research. The purpose of this literature review is to map the
applications the cloze test has found over the 70 years since its inception. The review uncovers six broad
areas of use: text readability, students’ reading ability and comprehension, language assessment and language
learning, cognition and psychiatry, plagiarism detection, and, most recently, training and evaluation of
language models. Each application necessitates a specific method for item deletion, varying answering
formats, and distinct scoring strategies. The review delves into the academic discussions surrounding the
cloze test, thoroughly examining both the criticisms and the advantages it offers in its varied uses. This
ongoing dialogue and continuous discovery of new applications have allowed the cloze test to remain a
relevant and adaptable tool.
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Resumo: O teste cloze foi originalmente proposto como um método para medir a legibilidade de textos.
No entanto, rapidamente passou a ser utilizado em outras areas de pesquisa. O objetivo desta 70 anos de
literatura é mapear as aplicagdes que o teste cloze desenvolveu ao longo dos setenta anos desde sua criagao.
A revisio identifica seis grandes areas de utilizagdo: legibilidade textual; habilidade e compreensio de leitura
dos estudantes; avaliacio e aprendizagem de linguas; cognicdo e psiquiatria; deteccdo de plagio; e, mais
recentemente, treinamento e avaliagio de modelos de linguagem. Cada aplicagdo requer um método
especifico de remocgdo de itens, diferentes formatos de resposta e estratégias distintas de pontuacdo. A
revisao aprofunda as discussoes académicas em torno do teste cloze, examinando de forma abrangente tanto
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as criticas quanto as vantagens que ele apresenta em seus diferentes usos. Hsse didlogo continuo e a
descoberta constante de novas aplicagbes permititam que o teste cloze permanecesse uma ferramenta
relevante e adaptavel.

Palavras-chave: Procedimento cloze. Revisio de literatura. Verificacio de autoria.

Resumen: La prueba cloze fue propuesta originalmente como un método para medir la legibilidad de los
textos. Sin embargo, pronto encontré otros usos en diversos campos de investigacién. El propésito de esta
revisién de la literatura es mapear las aplicaciones que la prueba cloze ha tenido a lo largo de los 70 afios
transcurridos desde su creacion. La revision identifica seis grandes areas de uso: la legibilidad de los textos;
la capacidad y la comprensién lectora de los estudiantes; la evaluacién y el aprendizaje de lenguas; la
cognicién y la psiquiatria; la deteccion del plagio; y, mas recientemente, el entrenamiento y la evaluacion de
modelos de lenguaje. Cada aplicacion requiere un método especifico de eliminacién de items, diferentes
formatos de respuesta y estrategias de puntuacion distintas. La revision profundiza en las discusiones
académicas en torno a la prueba cloze, examinando exhaustivamente tanto las criticas como las ventajas que
ofrece en sus diversos usos. Este didlogo continuo y el descubrimiento constante de nuevas aplicaciones
han permitido que la prueba cloze siga siendo una herramienta relevante y adaptable.

Palabras clave: Procedimiento cloze. Revision de la literatura. Verificaciéon de autoria.

Introduction

The term cloze (pronounced /klovz/) was coined by Wilson L. Taylor (1953) who was
referring to the Gestalt principle of closure. Just like one can mentally complete an unfinished
shape, Taylor argued, one can also supply a word that has been deleted from a text. The cloze test
consists of a text passage in which some words have been replaced with blanks that are supposed
to be filled in. It was initially meant to provide a measure of text readability that could avoid the
pitfalls of standard readability formulas. Soon, however, it found numerous additional uses. The
purpose of the present paper is to review the most prominent uses which have emerged in the
seventy years since the publication of Taylot’s seminal paper. The inquiry initially arose from the
necessity to confirm the cloze test’s compatibility and reliability in authorship verification.
Unfortunately, most existing reviews and bibliographies of the cloze test are from the 1970s and
early 1980s (e.g., Riley, 1973; Jongsma, 1980; C. G. Robinson, 1981). More recently, there have
appeared a meta-analysis by Watanabe and Koyama (2008) and a monograph by Sadeghi (2021),
but these only deal with language testing. Despite recent increased interest in the cloze test due to
its employment in deep machine learning, there seems to be no current general overview of the
cloze test’s uses. This is why the present authors decided to conduct a literature review.

Method

The literature review’s purpose is to answer two research questions:
1. What possible applications does the cloze test have?
2. How can the cloze test contribute to plagiarism detection and verification of authorship?

The review combines a systematic method of literature search with qualitative synthesis.
For the literature search, two citation databases were considered: Scopus and Web of Science.
Because the results from Scopus included multiple entries for the same publications (Valderrama-
Zurian et al., 2015), we settled on the Web of Science Core Collection. The records there go back
to 1900, although five of the seven indexes within the collection are much more recent (Clarivate,
2024). Having weighed different alternatives for search terms, including, for instance, gap-filling tests
and fill-in tests, we settled on cloge. This word is used only in its technical sense, ensuring focused
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and relevant results. Since we wanted to eliminate studies that only used the cloze test as one of
several methods instead of focusing specifically on the cloze test, we eventually opted for searching
for cloze within titles of papers. This singled out studies about the cloze test and limited them to a
manageable number.

The literature search was carried out on October 19, 2023 and resulted in 323 studies, 64%
of which were published in the United States. As seen in Figure 1, their years of publication ranged
from 1962 to 2023. Notably, there were two significant surges in publishing activity on cloze. The
first one occurred between the late 1970s and late 1980s, and the other surge began around 2017
and has continued, with fluctuations, since. This latter surge can be partly attributed to the cloze
task being one of the tasks used for training and evaluating large language models. Overall, almost
half of the studies (N = 150) have been classified as dealing with Education & Educational
Research according to the Research Areas classification. The other three most represented
categories are Linguistics (N = 98), Psychology (N = 85), and Computer Science (N = 55).
It was not unusual for a paper to be included in two or more categories at once.

Figure 1 - Numbers of Publications and Citations by Year
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Source: Authors’ visualization made from data retrieved from the Web of Science Core Collection (Clarivate), search
conducted October 19, 2023.

Several selection criteria were applied. First, the total number of studies was curbed by
setting the minimum of citations to five. This stemmed from the assumption that high-quality
and/or impactful papers would be cited more than others. We also eliminated studies that did not
deal with written texts. These included, for example, experiments in which researchers omitted
frames from a video and had neural networks fill them in (Luo et al., 2020; Yu et al., 2020). In
addition, we eliminated studies whose experimental subjects were below secondary-school ages.
Finally, three studies were eliminated that turned out to be inaccessible. On the other hand, in order
to cover all possible uses of the cloze test, we did not limit the studies by years of publication or
document types. This led to a sample of 76 papers published between 1965 and 2021. Additional
sources, especially those occurring in the reference lists of the selected papers, were also consulted.

Praxis Educativa, Ponta Grossa, v. 21, 26859, p. 1-19, 2026
Available at: <https://tevistas2.uepg.bt/index.php/praxiseducativa>




Seventy Years of Cloze Testing: a review

Review

The review has identified six major areas of the cloze test’s use, shown in Tabl. Subsumed
under oher are some less common uses, including comprehension and readability of computer
programs (Cook et al., 1984; Hall & Zweben, 19806), sociolinguistic research (W. P. Robinson,
1965), and music teaching (Mateja, 1982).

Table 1 - Counts of Studies per Each Area of The Cloze Test’s Use

Area of Use Count Percentage
readability 5 6.58%
reading ability and comprehension 22 28.95%
language assessment and language learning 17 22.37%
cognition and psychiatry 13 17.11%
plagiarism detection 3 3.95%
training and evaluation of language models 4 5.26%
other 12 15.79%
Total 76 100%

Source: Authors’ calculations based on data retrieved from the Web of Science Core Collection (Clarivate), search
conducted October 19, 2023.

Beginnings of the Cloze Procedure

The cloze test was introduced by Wilson L. Taylor (1953) as an alternative to standard
readability formulas such as that by Flesch (1951) or Dale and Chall (1948). Taylor realized that
readability may depend not just on intrinsic factors such as sentence lengths, numbers of short
wortds, and proportions of certain parts of speech, but that it may also be impacted by readers’
previous knowledge and by the degree to which the linguistic choices in the text align with readers’
expectations (see also Guillemette, 1989, pp. 145—146). The cloze procedure commonly consists in
deleting every nth word from a passage and in having people complete it again. The
(pseudo)random method of deletion is supposed to ensure that the blanks “represent
proportionately all kinds of words to the extent that they occur” in the text (Taylor, 1953, p. 419).
Taylor described this “as throwing all potential readability influences in a pot, letting them interact,
then sampling the result” (p. 417). Involving people in the test means that instead of merely
predicting readability on the basis of textual characteristics, it is actually zeasured while “tak[ing] into
account the interaction between and among the reader, the material, and the reading situation”
(Hittleman, 1978, p. 119). Compared to standard readability formulas, the cloze procedure would
thus seem to have greater validity.

In its canonical version, the cloze procedure starts with a passage of around 300 words.
The first and the last sentence of the passage are often left intact to allow readers to orient
themselves (e.g., Oller & Jonz, 1994, p. 4; Alderson, 2000, p. 207), and then starting from a random
place in the second sentence, words are omitted at regular intervals—often every fifth, seventh, or
12th word is deleted. This is what is called the mechanical or fixed-ratio deletion pattern, and it
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leads to something close to a random sample, although it is not truly random (e.g., Meredith &
Vaughan, 1978; Alderson, 1979; Henk, 1981; O Toole & King, 2010). Shorter deletion intervals
tend to be avoided because they are thought to make it too difficult for the examinees to restore
the items (MacGinitie, 1961; Alderson, 1979, p. 221). The deletions are marked by an underline of
a fixed length so as not to give away the original number of characters (but see Rush & Klare, 1978;
Entin & Klare, 1978 for alternatives). The subjects are to write each of their guesses in the
corresponding blank. Only the original words are scored as correct, though minor deviations in
spelling are usually overlooked. This is referred to as exact or verbatim scoring. Most studies talk
about overall cloze scores, which are usually expressed as percentages of correct answers. The sum
of scores attained by all participants is taken as indicative of the passage’s readability.

While few studies in the sample specifically address measuring text readability through the
cloze procedure, one notable line of research in this area focuses on its connection to the
information-theoretical notion of entropy (Shannon & Weaver, 1949). To understand this
connection, it is essential to recognize that English—or any language—is not sequences of words
pulled out at random from a bag. Different words have different probabilities at different points.
The amount of entropy (H), then, depends on how much choice one has at a given point, and it is
understood as a measure of the amount of information. Within this framework, information is akin
to uncertainty. Entropy can range from zero (completely certain, that is, only one item can go in
the blank) to a maximum value determined by the logarithm of the number of equally likely choices,
indicating a state of complete uncertainty. In a similar vein, Finn (1977) argued “that the Cloze
Easiness of a word (per cent of subjects supplying the exact word in a cloze task) is a measure of
information supplied by the word in the passage” (p. 512). The more information a deleted item
contains, the more difficult it is to restore the item correctly.

Although the cloze procedure was met with approval and even enthusiasm, it has also been
criticized on some points. Among the earliest critics was Wendell W. Weaver (1965) who did not
agree with the assertion that the idea of closure from Gestalt theory could be applied to language.
Although Ohnmacht, Weaver, and Kohler (1970, p. 214) later found evidence that perceptual
closure correlates with cloze factors, it was not strong to the extent “that one would be led to
accept the classical gestalt explanation of visual closure phenomena as descriptive of the process
of completing cloze blanks”. Another, more serious, point of contention is the test’s consistency
and construct validity. Taylor (1956) suggested that the cloze procedure may not be useful just for
measuring readability of texts, but that it may also be applied to assessing readers’ comprehension,
“existing knowledge, and success in learning and remembering” (p. 44). But with so many uses, it
is not clear what exactly the cloze test measures and how various types of deletions and scoring
methods can affect this (e.g., Porter, 1978; Alderson, 1979; Brown, 1980; Abraham & Chapelle,
1992; Kobayashi, 2002; O Toole & King, 2010). Some of these issues will be explored in more
detail when discussing other uses of the test.

Reading Ability and Comprebension

Taylor (1953, p. 415) presented the cloze procedure as a “psychological tool for measuring
the effectiveness of communication”. This is because, essentially, readers completing a cloze test
are guessing what the writer intended to convey. In Taylor’s words, the “cloze procedure takes a
measure of the likeness between the patterns a writer has used and the patterns the reader is
anticipating while he is reading” (p. 417). This perspective suggests that the procedure can be used
not only to evaluate texts, but also to assess readers’ comprehension. Since readability can be
understood as the interaction between the reader and the text (Hittleman, 1978), the transition of
focus from the properties of the text to the ability of the reader is only natural. This shift reframed
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the test’s purpose: rather than distinguishing texts by difficulty, it became a tool for discriminating
between readers—on the basis of their comprehension of a specific text and/or of their general
reading ability (C. G. Robinson, 1981).

The cloze test has significant advantages over standard comprehension tests which consist
of manually developed and tested questions. It is quicker and easier to produce, it does not suffer
from researcher biases, its generation can easily be automated, and the scores are comparable across
texts (O’Reilly & Streeter, 1977; C. G. Robinson, 1981; Hall & Zweben, 1986; Gellert & Elbro,
2013; Kleijn et al., 2019). In fact, it is partly thanks to the convenience of the procedure that it has
gained more popularity in reading ability and comprehension assessment than in readability (Henk,
1981). The test has been used to assess the reading skills of native speakers, but even more
frequently those of language learners, and it has made its name in the field of language testing.

Despite its obvious strengths, there has also been much criticism of the use of the cloze
procedure for assessing reading comprehension and language proficiency, and many of the papers
in the sample tried to address these shortcomings. A major line of criticism, that has been going
on at least from the early 1970s, relates to whether the cloze test is sensitive to context above the
sentence level. Carroll (1971, p. 35) claimed that cloze scores depended on redundancy in the
immediate context, arguing that “[...] there is no clear evidence that cloze scores can measure the
ability to comprehend or learn the major ideas or concepts that run through a discourse. It is even
possible to secure cloze scores on the basis of meaningless material so long as grammatical cues
are present”.

Since reading comprehension is not just about recognizing language patterns but involves
the ability to integrate broader context and grasp the overall meaning, this would mean that the
cloze procedure was utterly inadequate to the task. In response to this concern, sensitivity to
intersentential clues has become probably the most extensively researched aspect of the cloze test.
At least 16 studies from our sample, both in the field of reading comprehension and language
assessment, were devoted to testing this experimentally. Except for Alderson (1979), Shanahan,
Kamil, and Tobin (1982), and Markham (1985), all of the studies found evidence in support of the
claim that the cloze test is sensitive to textual relationships beyond the bounds of the sentence.

In the course of addressing the issue, some researchers started studying the nature of
individual deletions, often classifying them on the basis of Halliday and Hasan’s (1976) typology of
cohesive devices and moving in the direction of replacing the mechanical cloze with targeted
deletions of items that required wider context for correct completion (Bachman, 1982, 1985; Bridge
& Winograd, 1982; Gellert & Elbro, 2013). The type of deletion that is based on specific criteria
instead of a mechanical pattern is usually referred to as rational deletion. Since the focus with
reading comprehension is not on the text itself but on readers’ success at understanding the
passage, it seems to be no longer necessary for the deletions to serve as a balanced sample of the
text anyway (see Alderson, 1979, p. 220).

Other criticism of the cloze procedure used in reading comprehension comes from Ashby-
Davis (1985) who dealt with cloze’s validity in qualitative terms. She asserted that in order for a
test to be valid, the test situation must copy the real situation, and the test must not test anything
else in addition to what it is claimed to test. Because ordinary reading involves the full text without
omissions, it proceeds relatively quickly, with long eye movement spans. Cloze testing, on the other
hand, is much slower and involves specific eye movements. Furthermore, the general reading
strategy is very different when the aim is to fill in words correctly than under normal circumstances,
and one is actually producing language, like a writer rather than a reader. Since cloze testing is
different from ordinary reading and involves both reading and writing, Ashby-Davis deemed it to
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be an invalid test of reading comprehension. On the other hand, the fact that it involves language
production in addition to reception is one of the reasons it is so frequently used in language testing.

Langnage Assessment and 1anguage 1 earning

When the cloze procedure started to be used to test reading ability in 1.2 learners, it was a
small step to using it for general language proficiency assessment. The idea already appeared in
Taylor (1956), not long after his seminal paper, and Carroll, Carton, and Wilds (1959, p. 9) called
it “a rather obvious development from the other uses to which cloze technique has been put”.
They described the rationale behind this use as follows:

The hearer of an utterance or the reader of a text, to the extent that he is well acquainted
with the language, will develop expectancies as to what is going to follow any given part
of the text. The more experience he has with the language, the better he will be able to
predict how to complete a given context, or to fill in a lacuna. (p. 3).

Indeed, cloze scores were found to correlate with language proficiency test scores (Oller,
1972; Brown, 1980), and to this day various versions of the test appear as integral parts of entrance
exams (Trace, 2020, p. 249).

The purpose of proficiency testing is to discriminate between language learners on the basis
of their proficiency, and also to distinguish them from native speakers (Alderson, 1980, p. 60). This
requirement affects, among other things, the choice of scoring method. For native speakers, exact
scoring of the cloze test was deemed almost as good as giving points to any contextually acceptable
insertion, while being less laborious (Taylor, 1953; Henk, 1981). However, for non-native speakers,
exact scoring could result in too difficult a test (Oller, 1972) and in frustration when valid responses
are penalized for not matching the original word (Brown, 1980). This is why many authors
suggested using what is often called semantic or acceptable-answer scoring, which allows any
answer that fits the context to be accepted as correct. In fact, there have been studies claiming that
semantic scoring resulted in better discrimination. Alderson (1980), for instance, concluded that to
get the best separation between native and non-native speakers, the semantic scoring method
should be applied in combination with difficult texts. On the other hand, O’Toole and King (2011)
found that semantic scoring favored the most able students rather than the least able ones, contrary
to the intended purpose of the scoring method. The authors’ explanation was that more proficient
students have wider linguistic repertoires that they can draw on, making it easier for them to come
up with an acceptable answer.

Despite its advantages, semantic scoring can bias judgments of acceptable responses.
clozentropy, a portmanteau of cloze and entropy (Darnell, 1968, 1970; Reilly, 1971), mitigates this
by pretesting cloze passages on a native-speaker group and using each response’s frequency to
compute its information value. Scores are weighted logarithmically to reflect conformity to
criterion-group norms (Reilly, 1971), thereby indexing proficiency as alignment with established
language conventions (Darnell, 1970, p. 36). Although more informative than semantic scoring,
clozentropy requires extensive pretesting and data processing, making it costlier and more labor-
intensive (Brown, 1980, p. 315).

Besides exact, semantic, and clozentropy scoring, other scoring methods have also been
explored. Alderson (1980), for example, compared exact and semantic scoring to three others:
accepting also any grammatically correct replacements, accepting replacements that are of the same
parts of speech as the original item, and accepting replacements belonging to any admissible parts
of speech. All these scoring methods are expected to make it easier for non-native speakers to earn
scores.
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But even then the cloze test may be too difficult for them, especially for those at the lower
end of the proficiency scale. A solution is to give the examinees items to choose from. Typically,
this is done with the multiple-choice cloze, also referred to as maze (e.g., Williams et al., 2011). It
is used both in reading comprehension and language proficiency testing. Brown (1980, p. 311)
noted that unlike the open cloze, it probably tests just receptive skills, hence its decreased difficulty.
On the other hand, it is more laborious to generate because one has to come up with reasonable
distractors for each blank. Distractors are typically generated manually, but there have also been
attempts to automate the process (O’Reilly & Streeter, 1977; Goto et al., 2010; Mostow et al., 2017;
Ren & Zhu, 2021).

Because of the necessity to generate distractors, there have been other proposals that
preserve the advantages of the multiple-choice cloze test but are much easier to generate. Ozete
(1977), for instance, developed the reading-input test, in which the subjects choose from two
alternatives—the correct word and a distractor selected from the surrounding text in the passage
with the help of tables of random numbers. Some additional advantages of the reading-input test
are that no extraneous vocabulary is introduced through the distractors and that the reading process
is much more natural than either with open cloze or multiple-choice cloze. Another possibility is
what Propst and Baldauf (1979) named the matching cloze. It was specifically designed so that even
elementary-school pupils with English as their second language and with little production and
reading skills could be tested with it. In it, the authors divided the text into sections and for each
section, “the deleted words were presented in random order in the right margin” (Baldauf & Propst,
1978, p. 453). The task was to select the right word for each gap. In experiments with elementary
school students in Mariana Islands, Baldauf and Propst (1978) and Propst and Baldauf (1979) found
the matching cloze scores to correlate with scores from the Gates-MacGinitie Reading Tests and
the Marianas English Achievement Test.

To general language proficiency assessment apply many of the concerns pertaining to
reading comprehension. The cloze test’s attractivity resides in its ease of construction, but it “is
perhaps deceptively simple” (Brown, 1980, p. 316). One of the most frequently asked questions
posed by researchers was What does the test measure? They realized that some deletions may be
much easier to complete than others and that different scoring methods, deletion patterns, and
deletion starting points resulted in radically different tests. Studies such as Porter (1978), Alderson
(1979), and Brown (1980) have shown that these parameters may significantly affect the resulting
cloze scores. Alderson (1979, p. 226), therefore, suggested that since the cloze procedure does not
lead to automatically valid tests, “each test produced by the technique needs to be validated in its
own right and modified accordingly”.

These findings led to studies that aimed to uncover what variables affect scores the most.
Conveniently, Abraham and Chapelle (1992) distinguished between intrinsic and extrinsic
determinants of difficulty. While intrinsic factors relate to characteristics of the task itself, extrinsic
factors have to do with the abilities and strategies of the persons performing the task. As regards
intrinsic factors, researchers have agreed that frequency of the item in the language is associated
with higher cloze scores (Finn, 1977; Abraham & Chapelle, 1992; Kobayashi, 2002; Trace et al.,
2017). Among other factors associated with easiness were frequency of the item within the passage
(Finn, 1977; Kobayashi, 2002; Trace et al., 2017), the items being function rather than content
wortds, the items having simple inflectional paradigms (Abraham & Chapelle, 1992; Kobayashi,
2002), shortness of the items and passage (Trace et al., 2017), and readability of the passage (Finn,
1977).

Apart from language testing, there have also been a few attempts to use the cloze procedure
for language learning, specifically for vocabulary acquisition. Lee (2008) successfully leveraged
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rational cloze passages in English as a second language (ESL) vocabulary teaching. The author also
used the C-test “to determine participants’ ability to extend use of target vocabulary to other
contexts” (p. 644). The C-test was developed by Klein-Braley and Raatz (1984) to address the
numerous problems of the cloze procedure. Lee (2008) argued that the C-test can be used to find
out if students are able to apply the vocabulary they have learned in different settings. Another
study using the cloze test for language learning was by Zou (2017), who compared the extents to
which cloze exercises, sentence writing, and composition writing promote learning new vocabulary.
It was hypothesized that cloze exercises would be the least effective because they require less active
involvement from students compared to sentence and composition writing. In an experiment, three
groups of students—each assigned one of the tasks—obtained significantly different mean scores
on a subsequent vocabulary knowledge test, supporting the hypothesis. Drawing on think-aloud
protocols and retrospective interviews, Zou further argued that, unlike the other tasks, cloze
exercises do not encourage chunking, hierarchical organization of information, and pre-task
planning.

Cognition and Psychiatry

Much research involving the cloze procedure has been conducted in the fields of cognitive
science, neuroscience, psychology, and psychiatry. Already in 1897, Hermann Ebbinghaus used a
similar procedure, called Combinationsgabe fest or completion test, as a measure of intellectual ability.
Like the cloze test it consists of a passage in which words (or syllables) have been deleted and the
task is to fill them in. In the completion test, however, the lengths of the missing elements are
indicated, and the passage may be read to the subjects in whole before they are given the test. The
latter feature widens the range of cognitive processes involved to listening and recall. As for the
cloze test, Taylor (19506) also suggested using it to test intelligence because intelligence is what
comprehension depends on. Indeed, Taylor found Air Force trainees’ cloze scores to correlate
strongly both with comprehension tests and an intelligence test. However, measuring intelligence
is not the only application in this area that the cloze procedure has been put to. The present section
discusses three others: cognitive styles, predictive processing, and psychiatric disorders.

Researchers have questioned whether examinees’ cognitive styles—specifically field
independence, or the ability to detach from surrounding context—bias cloze-test performance.
Readence et al. (1980) used the 25-item Group Embedded Figures Test (GEFT; Oltman et al.,
1971), in which participants locate simple shapes within complex designs (Witkin, 1971), and found
significant GEFT-cloze correlations—but observed similar correlations with a standard
comprehension measure, challenging the idea that field independence uniquely benefits cloze tasks.
Stansfield and Hansen (1983) reported a GEFT—cloze correlation of .43—stronger than GEFT’s
links to other Spanish-proficiency tests—and argued this reflects a cognitive-style bias. Abraham
and Chapelle (1992), who identified field independence as an extrinsic factor in cloze difficulty,
found GEFT correlations to be lower than expected. Collectively, these studies offer little support
for the field-independence hypothesis.

Regarding predictive processing, there has been a line of research that started with Kutas
and Hillyard’s (1980) study of event-related brain potentials (ERPs). Studies from our sample
dealing with this research include Arcuri et al. (2001), Block and Baldwin (2010), Delong et al.
(2011), and Staub et al. (2015). Such studies dealt with what is called sentence completion norms.
These norms are derived by presenting participants with sentences missing the final word and
recording their responses. From these, cloze probabilities are calculated, indicating “the proportion
of subjects using [a given] word to complete a particular sentence” (Kutas & Hillyard, 1984, p.
161). In ERP experiments, subjects are shown the normed sentences that end either with a
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predictable word (high cloze probability) or an unpredictable one (low cloze probability). At the
same time, researchers measure the brain’s electrical activity via electroencephalogram (EEG) to
observe how the brain reacts to expected versus unexpected sentence completions. Kutas and
Hillyard (1980) found that the N400 component of the ERP is highly sensitive to the cloze
probability of a word at the end of a sentence. This “suggested that the N400 indexed something
fundamental about the processing of meaning” (Kutas & Federmeier, 2011, p. 624).

Other studies used the cloze test to gauge how predictable the speech of persons affected
by psychiatric disorders is. To this end, they usually generated a cloze test from recorded speech
of such persons and had a panel of neurotypical raters complete it. The resulting cloze scores were
taken to indicate the level of predictability. The focus was on persons living with schizophrenia,
usually in comparison to others, including people with an alcohol use disorder (Cheek & Amarel,
1968), people not affected by any disorder (Manschreck et al., 1980), and people with a bipolar
disorder (Newby, 1998). Cloze passages of schizophrenic patients tended to have lower scores than
those of the other groups.

Plagiarism Detection

Cloze tests are usually generated from passages that the examinees have not seen before
because familiarity with the passage might skew the scores upwards. However, Glatt and Haertel
(1982) exploited the opposite assumption— “that students should be able to reproduce their own
writing far more accurately than that of anyone else” (p. 127)—as a way to distinguish between
authors and non-authors. Glatt and Haertel cited Rankin’s (1959, p. 132) description of the test as
“an objective measure of language correspondence between a reader and writer” arguing that if
both are, in fact, the same person, they should obtain a higher score on the cloze test.

Glatt and Haertel’s data showed that both plagiarists and non-plagiarists could obtain
similar scores, but only plagiarists got very low scores. Having determined a posterior probability
of correctly guessed words, Glatt and Haertel applied Bayes’ theorem, which resulted in a formula
that estimates the likelihood of plagiarism based on the number of errors made. There are two
limitations to this method—first, it does not provide any evidence of plagiarism (just probability),
and second, it requires an accurate estimate of the overall rate of plagiarism in the population,
which can be challenging to determine. Thus, while this method can cast suspicion on some writers,
it does not guarantee detection of all instances of plagiarism. On the other hand, it does not depend
on finding the original source of the text, making it possible to use it for detecting contract cheating.

Standing and Gorassini (1986) were not happy with this and suggested a different way of
inferring plagiarism from cloze scores. Their method involved testing individuals on short passages
extracted from their own work, as well as on passages from comparable but unfamiliar texts. They
hypothesized that plagiarists would show consistently low scores across both types of passages,
reflecting a lack of familiarity with the content. In other words, the scores from the non-authored
passages would provide a convenient baseline for comparison. Both of Standing and Gorassini’s
experiments confirmed that students scored higher on cloze passages constructed from their own
texts than someone else’s texts. In the end, the authors stressed, the results are statistical in nature
and cannot be used to prove one’s guilt. Instead, such results can at best serve to exonerate the
innocent.

Given that the cloze procedure was originally designed to measure readability, Torres and
Roig (2005) investigated how the readability of source texts affected cloze scores when students
paraphrased them. They found that scores were higher for paraphrased texts than for plagiarized
ones, using both exact and semantic scoring. Scores were also higher when the source text was easy
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to read. While the interaction between readability and production mode was not significant, the
lowest mean score occurred with plagiarized texts from difficult sources. Like the previous two
studies, Torres and Roig used mechanical cloze, but for future work they suggested that deleting
rationally key terms could result in better discrimination. In fact, recent graduate work has shown
that deleting items rationally using predictions from a large language model leads to better results
in authorship verification and offers new possibilities (Dobes, 2022; Kancko, 2023).

Training and Evaluation of Langnage Models

The cloze test has also inspired natural language processing engineers, be it in pretraining
and finetuning language models (Hoang et al., 2018; Baevski et al., 2019), or in creating datasets
for model training and evaluation (Xie et al., 2018; Lewis et al., 2019; Schick & Schiitze, 2021).

Baevski et al. (2019) highlighted the use of a “cloze-style objective” for pretraining large
language models. This method involves masking tokens (usually subwords, i.c., elements smaller
than words) within the input text, rendering them invisible to the model during training. The model
is then tasked with predicting these masked tokens on the basis of the left and right context. When
the model’s predictions differ from the original tokens, the error gradient is computed and
backpropagated to adjust the model’s parameters. This iterative process of prediction, error
evaluation, and parameter adjustment enables the model to learn and improve its ability to infer
and generate contextually appropriate responses.

Xie et al. (2018) developed a large dataset of multiple-choice cloze tests that can be used to
evaluate natural language understanding models. The deletions were selected in such a way that
answering them correctly requires grasping distant contextual clues. On the assumption that
English examinations contain a large proportion of questions that require reasoning ability, they
collected such tests from the web. They cleaned the data up and divided it into middle-school and
high-school questions. They also had the questions manually classified as questions that require
knowledge of grammar, intrasentential reasoning, extraction of the answer from surrounding text,
and intersentential reasoning. Overall, it is applications like these that are currently giving the cloze
test new opportunities to shine.

Conclusion

The past seventy years have seen major developments in the use of the cloze test. Although
initially introduced as a measure of text readability, it has subsequently been applied to reading
assessment, language testing, cognitive and psychiatric research, plagiarism detection, and, most
recently, deep learning. The procedure itself has also diversified considerably, with variation in
deletion principles, response formats, and scoring methods. The literature reviewed here therefore
suggests that cloze is better understood not as a single test but as a family of procedures whose
properties depend substantially on how the task is constructed, administered, and scored. This
diversity has contributed to the procedure’s adaptability, but it also makes clear that future research
must attend more closely to the relationships among task design, the construct being measured,
and the population or context in which the procedure is used.

These conclusions should nevertheless be interpreted in light of several limitations of the
present review. First, although the search was supposed to include translated titles from the Web
of Science Core Collection (Matthews, 2021), no non-English studies were found, possibly
introducing language bias (see Vera-Baceta et al., 2019). Second, the sample is not comprehensive;
given the volume of cloze research, we limited inclusion to studies with at least five citations to
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focus on the most influential work. Third, while the studies span multiple research areas, our
expertise covers only some. These limitations constrain the scope of the conclusions that can be
drawn, but the literature nevertheless points to a coherent research agenda centred on three broad
questions: what different cloze procedures measure, how their properties vary across populations
and contexts, and what they can reveal when applied to emerging problems.

The most fundamental priority concerns the construct validity of different cloze
procedures. A question that has accompanied the method throughout its history is what successful
restoration actually measures. Reading comprehension, for instance, draws on linguistic knowledge,
cognitive resources, and prior knowledge, and different deletions may place very different demands
on the reader. Some gaps can be restored largely from local lexical or syntactic information, whereas
others require integration across sentences, inference, or wider knowledge. The validity of cloze as
a measure of reading comprehension may therefore be less a matter of determining whether cloze
measures comprehension per se than of establishing which aspects of comprehension a particular
implementation targets, under what conditions, and how adequately. Future research should
examine systematically how deletion principles, response formats, scoring methods, and
characteristics of the text influence the construct being measured.

A related priority is differential validation across populations and contexts. Because cloze
procedures have been used with different age groups, proficiency levels, languages, educational
settings, and research populations, evidence obtained with one implementation cannot necessarily
be assumed to generalize to another. Comparative studies are needed to determine how task
characteristics interact with linguistic proficiency, prior knowledge, educational background, and
other population variables. Such work would help establish more clearly which forms of the
procedure are appropriate for particular purposes and would make comparisons across studies
more meaningful.

These questions of task design and validity are equally important in more specialized
applications. One example is plagiarism detection and authorship verification, where the available
evidence remains comparatively limited. Although plagiarism detection was addressed by only three
studies, they identified both important strengths and limitations of the cloze approach. Unlike
many other methods, it does not require prior identification of the source text, which may be
advantageous when the original material is unavailable. On the other hand, its results are inherently
probabilistic rather than definitive. Notably, all three studies used an every-fifth-word deletion
pattern, while the available evidence suggests that more rational item selection may yield
substantially better results. Future research should therefore examine how different deletion
principles affect the effectiveness of cloze-based plagiarism detection and authorship verification,
as well as the factors underlying the apparent advantage of authors over non-authors.

The growing use of cloze-like procedures in language-model research extends this same set
of questions into a new domain and creates an opportunity to connect educational,
psycholinguistic, and computational traditions that have largely developed separately. Cloze-like
prediction has become an important objective in machine language learning, and the ability of
models trained to recover or predict linguistic material to acquire syntactic, lexical, and semantic
regularities raises the question of how much linguistic knowledge can be acquired from
distributional information alone. At the same time, limitations in grounding, inference, and
pragmatic interpretation raise the question of where contextual prediction ceases to provide an
adequate account of language knowledge. Comparisons among language models, ordinary readers,
and authors on carefully controlled cloze tasks could therefore do more than improve test
construction: they could help distinguish what is recoverable from linguistic context in general
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from what depends on broader comprehension, prior knowledge, or an individual’s particular
relationship to a text.

Taken together, these directions suggest that the future value of the cloze procedure lies
not simply in extending it to new applications, but in specifying more precisely what different
implementations measure, for whom, and under what conditions. Its continued relevance will
depend on linking methodological choices to clearly defined constructs and purposes while also
using new computational tools to revisit questions that have accompanied the procedure since its
introduction.
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