
Frontiers in Psychology 01 frontiersin.org

Revealing a word superiority 
effect using a unique variant of 
the Latin alphabet: the evidence 
from Turkish
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When visual stimuli are presented briefly, words are perceived better than 
nonwords. It is widely accepted that this word superiority effect reflects the 
efficiency with which words are perceived. However, most of what is known 
about the effect comes from languages (like English) using the basic Latin 
alphabet and little is known about whether languages using an alphabetic variant 
with very different properties can also produce word superiority. Here we report 
an experiment in which words and nonwords were presented briefly in Turkish, 
which uses a unique variant of the Latin alphabet containing 29 separate letters, 
12 of which are close visual replications of other letters. Despite the potential 
for visual confusability and perceptual uncertainty, the findings revealed a clear 
advantage for words over nonwords, indicating that word superiority observed 
previously for the Latin alphabet can also be observed with the very different 
variant of this alphabet used for Turkish. Implications of these findings for 
processes involved in visual word perception are discussed.
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Introduction

For many years (e.g., Cattell, 1886; Pillsbury, 1897), empirical investigations of the 
perceptibility of alphabetic stimuli have inspired considerable interest in how the physical 
characteristics of words are processed. One particularly influential finding, reported by Cattell 
and subsequently replicated in numerous studies (e.g., Reicher, 1969; Wheeler, 1970; Baron 
and Thurston, 1973; Jordan et al., 2000), is that, when stimuli are presented very briefly, people 
perceive real words better than nonwords. This phenomenon, called “the word superiority 
effect,” suggests that, when viewing time is limited, the physical characteristics of words 
produce a more perceptible stimulus than nonword letter strings. Moreover, crucial research 
using the two-alternative Reicher-Wheeler task (after Reicher, 1969; Wheeler, 1970) to 
suppress influences of guesswork which may artifactually advantage words (e.g., Reicher, 1969; 
Wheeler, 1970; see also Johnston, 1978), indicates this difference in performance between 
words and nonwords can be attributed to differences in the perception of each stimulus type 
(word, nonword) rather than to differences in the effectiveness of non-perceptual guesswork.

Most of what is known about the word superiority effect comes from research conducted 
in languages (mostly English) using a basic form of the Latin alphabet, but little is known about 
whether languages using a variant of the Latin alphabet with very different visual properties 
also produce a word superiority effect. Turkish is the most widely spoken of the Turkic 
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languages, with around 100 million speakers worldwide. But the 
Turkish language is relatively modern, derived from the Latin alphabet 
and introduced in 1928 as part of Atatürk’s reforms in the early years 
of the Republic of Türkiye. This new alphabet replaced the Ottoman 
Turkish alphabet (a form of the Perso-Arabic script) with a version of 
the Latin alphabet which uses 17 distinct letters and a further 12 letters 
derived from 2 versions of each of 6 base letters: lower case c ç g ğ ı i o 
ö s ş u ü; upper case C Ç G Ğ I İ O Ö S Ş U Ü. Thus, the Turkish 
alphabet comprises 29 separate letters, 12 of which are very close 
visual replications of other letters in the alphabet.

This widespread visual similarity between letters may cause 
general processing difficulty when recognizing words due to 
perceptual uncertainty produced by inter-letter confusability. Indeed, 
the same base letters with and without diacritics are given full and 
separate letter status in Turkish; for example, the word köşe (meaning 
corner) would form a very different word if perceived as köse (meaning 
without facial hair), and the word ağır (meaning heavy) would form a 
nonword if perceived as agır. But the precise effects of diacritical 
variations on word recognition in Turkish are currently unclear and 
such effects may indeed vary across different languages. For example, 
using a letter priming task, Chetail and Boursain (2019) concluded 
that, in French, diacritic letters (e.g., à) are processed as separate letter 
identities from their base letter (a). However, Perea et  al. (2019) 
conducted a similar study in Spanish and concluded that diacritic 
letters (e.g., é) and their base letter (e) are processed as the same letter 
identities and that both forms can be considered as variants of the 
same letter representations (although Perea et al. also found some 
evidence that diacritic and base letters are processed as separate letter 
identities). More recently, Benyhe et al. (2023) used a word priming 
task for Hungarian words and found that word primes with an omitted 
diacritic were just as effective as same identity primes whereas the 
addition of a diacritic to a word prime slowed down the processing of 
word targets (see also Kinoshita et al., 2021).

But other evidence specifically for Turkish and obtained using a 
different phenomenon (Repetition Blindness, where repetition of 
identical letters across two brief displays impairs their perception), 
suggests that Turkish readers classify diacritic and non-diacritic versions 
of a Turkish letter as variants of the same letter, even though each variant 
of a letter will ultimately distinguish between separate lexical items 
(Ayçiçeği and Harris, 2002). Thus, words like köşe and köse may initially 
be processed as having the same 4 letter types, but different lexical 
entries will eventually become activated as letter perceptions are refined, 
and different words will eventually be perceived.

Against this rather complex background, it is not yet clear how the 
high level of letter confusability that exists across the Turkish alphabet 
may affect the actual perception of Turkish words and, moreover, how 
Turkish word perception generally may function under the brief 
presentation conditions required for a word superiority effect to occur. 
In particular (and following the findings and arguments of Ayçiçeği 
and Harris, 2002), the considerable letter similarity that exists across 
the Turkish alphabet raises the possibility that perception of Turkish 
words generally is less efficient than in languages using the Latin 
alphabet (e.g., English) due to general perceptual uncertainty 
produced by multiple letter similarities. Indeed, this effect of inter-
letter confusability in the Turkish alphabet may be more damaging for 
perception of briefly presented words than nonwords because slow or 
inaccurate processing of letters may greatly disrupt access to lexical 
entries for words whereas nonwords have no such lexical entries to 

which access can be similarly impaired. But little is known about the 
processes underlying the efficiency of Turkish word perception and, 
in particular, it remains to be seen whether Turkish words are even 
capable of producing a word superiority effect. Accordingly, the 
purpose of this study was to establish whether a word superiority 
effect could be obtained using the Turkish alphabet.

Methods

Participants

Thirty-four adults (mean age 22 years) participated in the 
experiment. All were native speakers of Turkish and had normal or 
corrected-to-normal vision as determined by a Snellen eye chart. All 
participants were informed about the experimental procedures and 
gave written consent before the experiment, according to the 
Declaration of Helsinki.

Stimuli

Ninety-six pairs of four-letter Turkish words (with a mean 
frequency of written occurrence of 105 per million; Ölker, 2011), were 
selected as experimental stimuli. In line with the requirements of the 
Reicher-Wheeler task, members of each pair differed by just one 
“critical” letter (e.g., esin, esir), and critical letters appeared equally 
often in each of the four possible letter positions. Ninety-six pairs of 
nonwords were formed by rearranging the non-critical letters in each 
word pair to form a matched pair of nonword letter strings which do 
not exist as words in Turkish (e.g., iesn, iesr) but which shared the 
same critical letters in the same letter positions as the word pairs from 
which they were formed. All stimuli were presented in lower case 
Arial typeface. An additional 40 word pairs and 40 nonword pairs 
were constructed to provide 80 practice stimuli at the beginning of the 
experiment. For each trial, a different pattern mask was constructed 
from pseudo randomly arranged fragments of the letters used in the 
character set, with the constraint that no letters were formed from 
these fragments. Four proportionally spaced letter xs subtended a 
visual angle of approximately 1.10° horizontally and 0.25° vertically 
and each mask subtended a visual angle of approximately 1.25° 
horizontally and 0.40° vertically.

Apparatus

The experiment was controlled using a Dell 11th Gen Intel(R) 
Core i7-11700 2.50GHz processor running PsychoPy (v3.8) 
experiment control software. Stimuli were presented on a UHD 
27-inch monitor at a resolution of 2,560 × 1,440 and a refresh rate of 
240 Hz. Participants entered their responses via two keys on a MilliKey 
Response Box interfaced with the computer.

Design and procedure

Participants took part in a single session. All experimental stimuli 
were presented randomly to all participants. At the start of each trial, 
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a small fixation point appeared at the center of the screen. When 
participants pressed a key, the fixation point disappeared, and the 
following display sequence was initiated: 500 ms blank; stimulus; 
mask; 500 ms blank. Four dashes were then presented, corresponding 
to the four letter positions in a four-letter stimulus. At one of these 
dashes, two letters were shown, one above the dash and one below, and 
participants had to decide which of these two letters had been present 
in the stimulus at the position indicated by the dash. To make their 
choice, participants pressed one of two response keys to select either 
the upper or lower alternative. Throughout the practice and 
experimental sections, each sequence (cycle) of 16 trials contained 
equal numbers of words and nonwords across the four critical letter 
positions, selected pseudorandomly. Exposure durations were 
reassessed for each participant after each cycle. Within a cycle, all 
stimuli were shown for the same exposure duration and when 
adjustments to exposure duration were made, the same adjustment 
was made for all stimulus conditions. This procedure ensured that 
overall performance fell within the midrange of the performance scale 
for each participant and that each condition (words, nonwords, critical 
letter positions) was represented equally at the same exposure 
durations (for further details of these procedures, see Jordan and 
Bevan, 1996; Jordan et  al., 2000). Mean exposure durations for 
experimental stimuli ranged from 25.00 to 45.83 ms across 
participants; masks were always presented for 100 msec longer than 
each stimulus.

Results

The means for each stimulus condition are shown in Figure 1. A 
paired samples t-test showed a highly significant difference between 
accuracy rates for words (M  = 83.01; SD  = 3.73) and nonwords 
(M  = 73.14; SD  = 4.03), t(33) = 9.641, p  < 0.0001, indicating that 
performance was more accurate for words.

Discussion

The purpose of this experiment was to establish whether a word 
superiority effect could be obtained using the Turkish alphabet where 
inter-letter confusability and perceptual uncertainty may damage the 
general efficiency of Turkish word perception. The findings revealed 
a clear advantage for words over nonwords, indicating that a word 
superiority effect observed previously for languages using the Latin 
alphabet can also be observed for the very different variant of the Latin 
alphabet used for Turkish. Research into reading Turkish is developing 
(e.g., Özkan et al., 2021; Acartürk et al., 2023), and these new findings 
provide an important new basis for revealing the processes underlying 
Turkish word perception. In particular, as word superiority effects are 
likely to reflect the relative efficiency with which visually presented 
words are processed, the findings indicate that this efficiency for word 
perception occurs despite the widespread visual letter similarity that 

FIGURE 1

Mean percentage of critical letters correctly reported for words and nonwords. Error bars represent standard errors.
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exists across much of the Turkish alphabet, and the disruptive effects 
this may have generally on perception of Turkish words. Indeed, this 
evidence of word superiority for Turkish was obtained under the very 
brief viewing conditions typically used to reveal a word superiority 
effect, where the temporal efficiency with which words are perceived 
is likely to be of considerable importance.

The precise nature of Turkish word perception remains to 
be determined but the finding of a word superiority effect in this 
language offers new insights. For example, and in line with our 
previous comments, despite visual letter similarities across the Turkish 
alphabet, the processing of words appears to be sufficiently rapid to 
support word perception even when displays of stimuli are extremely 
brief and post masked. Thus, notwithstanding the notion that Turkish 
word perception may involve a relatively complex process of letter 
analysis due to general perceptual uncertainty (see Ayçiçeği and 
Harris, 2002), the activation of processes relevant to word perception 
appears, nevertheless, to occur sufficiently rapidly to produce a word 
superiority effect. But the inter-letter visual similarity present in the 
Turkish alphabet may also inspire a general use of features in Turkish 
word perception that are greater than individual letters, derived, for 
example, from supra-letter or configural analyses of letter groups and 
whole words (e.g., Patching and Jordan, 2005; Allen et al., 2009; Jordan 
et al., 2016a,b). For example, the words köşe and köse differ not only 
in their letter content but also in their overall shapes, and this relatively 
coarse information may provide important visual cues to word 
identity. Indeed, diacritics in Turkish are consistently placed on the 
outer extremities of letters, where their visibility may influence greatly 
the overall shapes of letter groups and whole words. Further research 
will help reveal the influences of these features on Turkish word 
perception generally and on the word superiority effect itself. But the 
indication now is that a word superiority effect can indeed be obtained 
even with the unique variant of the Latin alphabet used for Turkish 
which differs substantially from the ubiquitous form of the Latin 
alphabet used in many other languages.
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