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Abstract
Research in experimental syntax typically assumes that the
five-point Likert scale offers an ordinal probe that maps mono-
tonically onto a latent degree of sentence acceptability. We
challenge that assumption by showing that, when the stimu-
lus space is densely populated, speakers repurpose the scale
into an anchor-and-baseline device. Two large-N experi-
ments (Russian and Serbo-Croatian; N=237; 120 permuta-
tional word-order variants per language) elicited over 28000
sentence acceptability ratings. Plotting Shannon entropy of the
response distribution against the mean rating reveals a robust
’entropy arch’: uncertainty climbs to a sharp peak at the mid-
point and collapses toward both ends. We interpret the arch as
the quantitative fingerprint of constraint competition: the scale
extremes serve as categorical anchors (’completely acceptable’
vs. ’completely unacceptable’), while the center functions as
a floating baseline against which speakers register maximally
uncertain, cue-balanced configurations for which grammatical,
information-structural and frequency-based cues pull in oppo-
site directions. Our findings reframe Likert data as the outcome
of dynamic calibration rather than static preference strength
and provide a simple diagnostic, entropy profiling, for locat-
ing linguistic ’tipping-point’ constructions. Beyond sentence
acceptability, the approach offers a principled way to map re-
gions of maximal competition in any domain where categorical
anchors and graded uncertainty coexist.
Keywords: sentence acceptability; Likert scale; entropy,
grammaticality

Introduction
Speakers’ judgments on syntactic well-formedness remain
the main empirical instrument to probe the validity of syn-
tactic theories predicting the grammatical status of sentences.
While early theories sometimes viewed grammaticality as a
graded notion, the currently established consensus in theoret-
ical and experimental syntax is that grammaticality of a sen-
tence is a theory-internal construct of a binary nature (gram-
matical, ungrammatical). The gradient character of linguistic
judgments is instead better captured by the psycholinguistic
notion of acceptability, which reflects not only grammatical-
ity but also various performance factors that influence how
a sentence sounds to the speaker. These performance fac-
tors include word and n-gram frequencies, plausibility, (im-
plicit) prosody, information structure, richness of morphol-
ogy, sentence length and perhaps other. Each of these factors
can modulate the predicted well-formedness status of the sen-
tence either in the direction of degradation or improvement
(Bard & Robertson, 1996; Schütze, 2016; Sprouse, 2007).

Likert scales, often used in experimental syntax, are gener-
ally taken to reflect the resulting gradient nature of acceptabil-

ity by virtue of their monotonic character: a sentence judged
with ’2’ is supposed to sound better than that marked with
’1’, the one marked with ’4’ better than one marked with
’3’ and so on. This is the case with simple 1-to-5 scales as
well as more elaborate 1-100 scales used in magnitude esti-
mation studies (Bard & Robertson, 1996; Fukuda, Michel, &
Beecher, 2021; Sprouse, 2011). However, the design of stim-
uli significantly influences the patterns observed in accept-
ability data. In a typical study in experimental syntax, one
compares acceptability of one, or at most a few, sentences
of interest against a (minimally different) baseline sentence.
Absolute collected values of respective judgments are usu-
ally not of primary importance: instead, what is queried is
whether there exists a quantitative contrast between the tar-
get and baseline mean values, estimated by statistical means
(Sprouse, 2007). If the contrast obtains, it is attributed to the
factor responsible for the difference between the sentences.
This implies a particular granularity of the evaluation pro-
cess which in this case consists of one or few pairwise com-
parisons, a task quite accessible to even a non-linguistically
trained speaker.

It is far less common for studies to compare a large set
of sentence stimuli that differ only slightly along a single di-
mension. In such cases, participants are exposed to a densely
packed space of sentence configurations or interpretations,
with acceptability judgments spanning the full range of the
scale. Given the subtle distinctions between stimuli, speak-
ers are unlikely to engage in extensive pairwise comparisons,
as these would be difficult to differentiate. This has imme-
diate implications for the role of baseline reference (whether
explicitly provided or not) which becomes significantly di-
minished. The increased granularity of the task imposes a
higher cognitive load compared to tasks with coarser gran-
ularity. Consequently, speakers are compelled to rely more
heavily on absolute scale values rather than relative compar-
isons to distinguish between different sentence variants.

This study aims to demonstrate that, when speakers con-
front a dense lattice of minimally contrasting sentences, they
spontaneously reorganize the five-point Likert scale into an
anchor-and-baseline scheme: the extreme values (1 and 5)
act as categorical anchors of certainty, while the midpoint
(3) becomes a floating baseline that speakers reserve for
constructions where competing grammatical, prosodic and
usage-based cues are in equilibrium. By analyzing the joint
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behavior of mean ratings and Shannon entropy across 120
word-order permutations in Russian and Serbo-Croatian, we
show that this strategy produces a characteristic ’entropy
arch’: low uncertainty at the anchors and a sharp crest at the
centre which serves as a quantitative fingerprint of constraint
competition.

Experiments
As is well known in the syntactic literature on Slavic lan-
guages, speakers exhibit considerable variability in their ac-
ceptance of different word order permutations. It is some-
times even claimed that all permutations of a basic SVO
word order are acceptable in these languages, though em-
pirical illustrations typically focus on the six permutations
of a three-word kernel sentence with canonical word order
(Kallestinova, 2007; Stjepanović, 1999). No study to date
has systematically examined the full acceptability profile of
canonical word order permutations in Slavic languages be-
yond this minimal sentence length (for four-word kernel per-
mutations in English, see Scott (1969)). Anecdotal evidence
suggests that while speakers often have clear intuitions about
the acceptability of certain word orders under specific extra-
grammatical conditions, such as information structure, they
frequently hesitate or express uncertainty about others.

Our primary goal in this study was to obtain a statistically
robust acceptability profile of the set of sentences that consti-
tute a full set of permutations of the canonical word order in a
5-word kernel, in two free word order languages, Russian and
Serbo-Croatian, and to evaluate the effect of a dense stimulus
set with increased granularity on the acceptability of individ-
ual sentences by measuring the entropy of response patterns
per individual word orders as an indicator of the speakers’
(un)certainty.

Materials and design
In both experiments, we constructed an exhaustive set of
120 word order permutations of a five-word long kernel sen-
tence with the following structure and canonical word order:
[sub jN] Aux V [ob j Adj N]. The subject was always a bare
noun phrase, while the object was a noun phrase with an
adjective modifier. The auxiliary verb was invariantly budet
(”will”) in Russian, and the singular or plural clitic je or so
indicating a past tense form of ‘be’ , to ensure grammatical
uniformity.

One key issue in designing a study with a dense stimuli set
such as ours is deciding on using either (i) the same lexical-
ization or (ii) different lexicalizations for the entire set. Op-
tion (i) might potentially lead to potential carry-over and/or
satiation effects (Snyder, 2022), whereas option (ii) when
properly balanced will require an enormously large partici-
pant pool.

To navigate this trade-off, we conducted two experiments
each implementing one of the two respective experimental
designs. In Experiment 1 with Russian materials, we em-
ployed 120 distinct lexicalizations, carefully selected to pre-
vent participants from relying on morphological cues to pre-

dict syntactic role of a word. To achieve this, we system-
atically varied the subject and object phrases according to
animacy, gender, and number. For instance, if the subject
was animate, feminine, and singular, the object was inani-
mate, masculine, and plural, and vice versa. This approach
helped mitigate potential morphologial cues for participants.
The lexicalizations were distributed across six experimental
lists. Each list contained 20 non-canonical word orders span-
ning six distinct lexicalizations, resulting in a total of 120 sen-
tences per protocol, representing 20 construction types. The
assignment of constructions to protocols was randomized to
prevent order effects.

Experiment 2 with Russian materials employed a simpler
design with only a single lexicalization for each protocol. In
the Serbo-Croatian version of this experiment, three different
protocols each involving a different lexicalization were im-
plemented. Representative kernel sentences in Russian and
Serbo-Croatian are in (1) and (2), respectively. All materials
for this experiment, inclduding the instructions as well as the
results, are available on OSF.

(1) Mekhanik
Mekhanik.NOM.SG.M.

budet
budet

chinit’
chinit’.INF.IMPF

gruzovye
gruzovye.ACC.PL.

mashiny.
mashiny.ACC.PL.F

‘The mechanic will repair cargo trucks.’

(2) Radnici
workers.NOM.PL.

su
BE.PL.

izgradili
built.PART.

novu
new.ACC.SG.F.

zgradu.
building.ACC.SG.F.

‘’The workers have built a new building.’

Participants
Overall, two hundred thirty seven adult native speakers of
Russian and Serbo-Croatian took part in this study. 79 adult
self-reported native Russian speakers took part in Experiment
1 (52 female, 2 other; mean age = 30.1). 40 native Russian
participants (28 female; mean age = 28.5) who did not partici-
pate in Experiment 1, took part in Experiment 2 with Russian
materials. One hundred eighteen adult self-reported native
speakers of Serbo-Croatian participated in the Serbo-Croatian
version of Experiment 2 (85 female, median age=33) and
were assigned to one of the three single lexicalization pro-
tocols on a random basis. None of the participants reported
any history of neurological conditions. While 19 participants
from the Russian group disclosed previous mental health is-
sues, neither their acceptability ratings, nor response time did
not differ significantly from those of the rest of the popula-
tion. Participants accessed the experiment via the PCIbex
platform (Zehr & Schwarz, 2018), which was programmed
to automatically assign respective groups of participants ran-
domly across protocols.
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Procedure
Participants rated acceptability of the stimuli sentences on a
5-point Likert scale, where the extreme points were marked
as ‘completely unacceptable’ and ‘completely acceptable’ (in
the respective language); the remaining scale values were not
qualitatively marked. The task followed a speeded paradigm,
allowing a maximum of 7 seconds per sentence. Participants
were asked to follow their first intuition in evaluating the sen-
tences and not to dwell on their judgment. To mitigate fa-
tigue, participants could take short breaks after every 20 sen-
tences. Sentences were presented individually, and participa-
tion was restricted to PCs and laptops.

Data Analysis and Results
For data analysis, we used R (R Core Team, 2021) and con-
ducted statistical modeling with linear mixed-effects models
using the lme4 package (Bates, Mächler, Bolker, & Walker,
2015). This approach allowed us to account for both partici-
pant variability and presentation order as random effects, en-
suring that individual differences and sequence effects did not
bias the results. To perform multiple comparisons, we used
the multcomp package (Hothorn, Bretz, & Westfall, 2008),
applying Tukey-adjusted post-hoc tests to assess pairwise dif-
ferences between methodological conditions. This allowed us
to determine whether the choice of lexicalization strategy in-
fluenced acceptability ratings.

The results, summarized in Table 1, compare the three
methodological conditions: single lexicalization methodol-
ogy (1), three-lexicalizations methodology (2), and multiple
lexicalizations methodology (3). As indicated by the multi-
ple comparisons, there were no statistically significant differ-
ences between these conditions.

Table 1: Pairwise Tukey-adjusted contrasts among methodological
conditions in the mixed-effects linear regression predicting rating.

Comparison Estimate Std. Error z value Pr(> |z|)
2−1 = 0 -0.2096 0.6611 -0.317 0.945
3−1 = 0 1.0295 0.6666 1.544 0.267
3−2 = 0 1.2390 0.8133 1.523 0.276

Moving on to the entropy analysis, individual acceptability
profiles for each tested word order were compiled based on
each experiment and language, with the percentage of occur-
rence of each rating plotted (Figure 1).

Based on this distribution, respective probabilities of oc-
currence for each rating and entropy per word order were cal-
culated. The notion of entropy, as formulated in information
theory by Shannon (1948), was used as a measure to quantify
the level of unpredictability or uncertainty within a system.
Mathematically, entropy H(x) is defined as:

H(X) =−
N

∑
i=1

pi log2 pi, (1)

where pi represents the probability of each possible outcome
i in a given set of N possible states.

Figure 1: Experiment 2, Serbo-Croatian stimuli: A segment of the
set of Likert rating distributions per word order permutation (marked
’Seq’), in percent of occurrence.

If the ratings tend to cluster around a particular value (e.g.
1 or 5), this indicates a lesser entropy or uncertainty in de-
livering the judgment. In contrast, a larger spread across the
scale indicates a greater uncertainty, signaled by heightened
entropy. The maximum entropy would correspond to a uni-
form distribution where each value would be represented ap-
proximately equally across the scale (cf. word orders Seq103
and Seq104 on Figure 1). The maximum entropy on a 1-to-
5 Likert scale can be calculated thus (assuming all responses
are a priori equally probable).

H(X) =−5× 1
5

log2
1
5
=− log2

1
5
= log2 5 ≈ 2.32 bits (2)

Using this measure, we examined the relationship between
entropy and mean acceptability ratings across all 120 word
orders. This is plotted for Experiment 1 in Russian in Figure
2 and Experiment 2 in Serbo-Croatian in Figure 3.

Figure 2: Relationship between entropy and mean acceptability rat-
ings in Experiment 1 (Russian, multiple lexicalizations)

Both distributions of entropy follow a parabolic pattern.
The highest entropy values are associated with word order
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Figure 3: Relationship between entropy and mean acceptability rat-
ings in Experiment 2 (Serbo-Croatian, average of three single lexi-
calizations)

combinations that received a mean acceptability rating of
or around 3, indicating maximal uncertainty in judgments.
These mean ratings correspond to (near-) uniform distribu-
tions of ratings according to the Cramer-von Mises test of
goodness-of-fit (p>0.05). The lowest entropy value corre-
sponds to the word orders rated at the extreme points of the
scale (1 and 5), where ratings exhibit minimal variability, sug-
gesting, instead, strong agreement among participants. To
further illustrate this point, Table 2 provides a comparative
illustration between probability distributions for each rating
along with the points of highest entropy and corresponding
average rating (here we provide only the 15 representative
word order in Experiment 1 (Russian) to keep the article con-
cise. The full table can be found at OSF. For brevity, we ab-
breviated specific word positions: [sub jN] = 1, Aux = 2, V=3,
[ob jAdj] = 4, [ob jN] = 5.

Because Shannon entropy is a strictly concave function of
the full response distribution, any variable with fixed, finite
categories will trace an inverted-U ’arch’ when entropy is
plotted against the mean rating. That shape itself is there-
fore not diagnostic. What is informative is where our stimuli
land on that surface. In our data, sentences that combine har-
monious grammatical, information-structure and frequency
cues cluster at the low-entropy flanks (means ≈ 1.3 and 4.7),
whereas constructions in which those cues pull against each
other rise to the high-entropy crest (mean ≈ 3.0). Thus, the
distribution of points over the arch captures the equilibrium
(or lack thereof) among competing constraints, giving us a
concrete linguistic diagnostic for identifying sites of strongest
constraint interaction (see below).

Discussion
A typical Likert scale used in acceptability studies can be con-
sidered a unipolar scale. Unipolar scales have two defining
properties: (i) they measure the degree of presence of a par-
ticular property, and (ii) they lack a natural midpoint when ap-
proaching a single extreme. The highest uncertainty observed

at the mid-scale, as a task effect, suggests that speakers per-
forming an acceptability task with a dense stimulus set do not
primarily use the mid-scale value (3) to indicate a gradient of
acceptability. Instead, the mid-scale value functions as an ag-
gregate mean of individual judgments distributed across the
entire scale. In other words, rather than relying on mid-range
values, speakers tend to use values closer to both extremes.
This suggests that, in such cases, speakers interpret the Likert
scale more as an emergent bipolar or bipolar reversal scale an-
chored at the extreme points. Unlike unipolar scales, bipolar
scales (i) measure evaluation between two opposing extremes
and (ii) assume a natural midpoint (Shulman, 1973; Wang &
Krosnick, 2020).

What does this mid-scale interval correspond to in the
speaker’s mental evaluation process? As noted earlier, an
acceptability judgment is a function of both grammatical-
ity and various performance constraints. Across different
word orders, these constraints carry different ’weights’ in the
speaker’s evaluation mechanism, influencing judgments to-
ward either extreme of the Likert scale. Notably, when perfor-
mance constraints conflict with grammatical judgment, they
may not entirely override it but instead shift the perceived ac-
ceptability of an ungrammatical sentence toward a higher rat-
ing. A well-known example of this phenomenon is the com-
parative illusion as in More people have been to Russia than
I have, where structural and semantic factors create an im-
pression of acceptability despite an underlying grammatical
violation (Saddy & Uriagereka, 2004).

We hypothesize that the word orders with the highest ob-
served entropy are those where the weights of all the factors
or constraints involved in the speaker’s evaluation are bal-
anced. In these cases, all constraints have similar or equal
weights, and none tips the scale in either direction. The re-
sulting ambiguity leads to a kind of response that becomes
largely a matter of individual speaker variation, leading to a
uniform distribution of ratings. Consequently, the mid-range
interval can be seen as an abstract ’standard’ or ’baseline’
reference, against which speakers evaluate other word orders,
moving in either a positive or negative direction depending
on which constraints outweigh the others. This standard ref-
erence point effectively splits the scale in half suggesting a
binary aspect of the evaluation process. Due to the high den-
sity of evaluation items in the permutation set, this binary
process becomes apparent as speakers notably avoid the mid-
point scale value for a subset of stimuli.

This perspective also clarifies the role of the scale mid-
point. The central rating does not mark ’moderate accept-
ability’ in any absolute sense; rather, it functions as a floating
baseline that speakers reserve for exactly those configurations
where various linguistic and extra-linguistic constraints can-
cel each other out. By contrast, the scale extremes serve as
categorical anchors of certainty: ’completely unacceptable’
at one end, ’completely acceptable’ at the other.

Because the entropy-mean profile pinpoints sentences in
equilibrium, it offers a practical diagnostic for locating lin-
guistic ’tipping-points’ worthy of closer experimental or theo-
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[h]

Table 2: Entropy values and probability distributions for different word order constructions.
Combination Entropy P(1) P(2) P(3) P(4) P(5) Av.rating
5 1 3 4 2 2.32 0.18 0.23 0.22 0.19 0.19 2.99
2 3 4 5 1 2.31 0.22 0.19 0.23 0.18 0.18 2.91
3 1 4 5 2 2.31 0.16 0.23 0.23 0.20 0.19 3.03
5 3 1 2 4 2.30 0.21 0.23 0.21 0.14 0.21 2.91
3 2 4 5 1 2.30 0.22 0.18 0.24 0.15 0.22 2.97
4 1 2 3 5 2.29 0.17 0.15 0.20 0.27 0.22 3.22
4 5 3 2 1 2.29 0.26 0.16 0.23 0.15 0.21 2.89
2 5 1 3 4 2.29 0.23 0.19 0.27 0.15 0.17 2.85
1 3 5 4 2 2.28 0.12 0.19 0.24 0.24 0.21 3.24
1 4 3 2 5 2.28 0.15 0.22 0.28 0.15 0.19 3.01
3 5 1 2 4 2.28 0.22 0.18 0.21 0.27 0.13 2.91
1 5 3 2 4 2.27 0.13 0.18 0.25 0.27 0.18 3.19
5 2 4 1 3 2.27 0.13 0.26 0.26 0.20 0.16 3.00
4 1 5 3 2 2.27 0.14 0.20 0.30 0.16 0.19 3.06
4 3 2 5 1 2.25 0.28 0.22 0.23 0.14 0.12 2.59

retical scrutiny. Many other factors including processing ease
or pragmatic felicity may also shape the entropy landscape.
Future work should enlarge the cue inventory, explore lan-
guages with different word-order flexibility, and vary lattice
density to test how robust the anchor-and-baseline strategy is
across tasks and populations.

Other relevant studies
Several recent studies suggest that the effect of the highest
variance in the mid-zone is not artifactual to word order varia-
tions and extends to other types of dense stimuli sets. Brown,
Fanselow, Hall, and Kliegl (2021) ran an acceptability judg-
ment task on a set of German and English sentences that were
pre-calibrated (= pre-tested in different with other speakers)
across the entire spectrum of acceptability ranging from fully
unacceptable to fully acceptable. They found that the syntac-
tic satiation effect (improvement of the speaker’s subjective
judgment regarding a sentence type over a repeated exposure
to it) arises irrespective of sentence type, for those sentences
whose acceptability status falls in the mid-zone range of a
discrete Likert scale. In a follow up study, Stepanov (2024)
demonstrated that mid-scale ratings in that study form a re-
gion of highest uncertainty as reflected in maximum vari-
ance in speakers’ ratings compared to the other regions of
the scale. Satiation may consequently be seen as an expo-
sure effect targeting the most unstable or ‘volatile’ portion of
the judgments. In our present terms, if the variance in rat-
ings is indeed due to speakers’ subjective uncertainty about
the ’unacceptable’ and ’acceptable’ halves of the scale, then
satiating at least in some cases means switching simply from
the former to the latter half, which fits in the context of the bi-
nary character of the speakers’ evaluation process (Schütze,
2016).

There is also some indication that the anchor-and-baseline
character of speaker’s evaluation in dense stimuli set extends
beyond syntactic acceptability tasks, to interpretational as-
pects of the sentence evaluation. Stateva, Stepanov, Déprez,
Dupuy, and Reboul (2019) probed approximate numerical

boundaries associated with inherently vague quantifiers such
as some in English, German, French and Slovene. The task
was to evaluate how well sentences with a given quantifier
describe a situation where the actual number of the quantified
individuals is given in relation to the total number of rele-
vant individuals in a given context. For instance, the subjects
were asked to evaluate a sentence like Some men utilized an
online dating site in contexts such as 133 men sought a life
partner. 41 of these men utilized an online dating site, on a
1-to-5 Likert scale, in a speeded manner (no actual arithmetic
calculations were allowed). The researchers manipulated the
proportion of the quantified expression by varying the sec-
ond number in the supporting context so as the resulting ratio
would be between 1-99% of the total with an increment of 2%
resulting in a dense stimulus set yielding 50 data points per
quantifier per subject. Notably, dispersion of judgments mea-
sured by standard deviation in that study turned out to vary
practically as a mirror image of the rating pattern increas-
ing toward the middle (3 out of 5) and decreasing toward the
scale extremes, forming the familiar parabolic pattern over-
all. This suggests that the abstract ‘standard’ of evaluation
was entrenched in that evaluation process for a certain sub-
set of contexts as well and speakers evaluated the rest of the
contexts in relation to that latent standard, following a binary,
rather than gradient, pattern.

Concluding remarks
It is tempting to relate the observed anchor-and-baseline eval-
uation strategy to the binary nature of a sentence’s gram-
maticality status associated with both positive and negative
extremes (see Introduction and Schütze (2016)). However,
the relationship is not immediately clear: as mentioned ear-
lier, grammaticality is a theory-internal construct, whereas
the anchoring classification is a bias speakers adopt dynam-
ically when faced with a dense stimuli set. Additionally, as
noted above, the measured acceptability ratings reflect non-
grammatical performance factors, which may play a signif-
icant role in influencing the final judgment, though it is not
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clear whether their impact is less significant than grammati-
cality. A more precise mapping between the graded and bi-
nary components of the speakers’ sentence evaluation mecha-
nism is needed, and this remains a subject for future research
(see, e.g. Bader and Häussler (2010), for a relevant discus-
sion).

An alternative explanation for the anchor-and-baseline pat-
tern may lie in cognitive economy. When the full set of
linguistic cues such as grammar, information structure, fre-
quency, prosody etc. converge on the same verdict, the pro-
cessor can reach a decision quickly and with high confidence,
producing low-entropy, extreme ratings. By contrast, at the
scale midpoint the same cues pull in opposing directions,
forcing the system to integrate conflicting evidence; that ad-
ditional deliberation manifests as higher entropy and longer
reaction times. Future work should test this load-sensitive
model directly, for instance by correlating entropy with re-
sponse latencies or neural markers of cognitive effort.

To summarize, our findings suggest that gradient
sentence-acceptability judgments emerge from the interaction
of multiple linguistic and extra-linguistic cues whose relative
strengths vary across constructions. In densely sampled stim-
ulus spaces, speakers push the extremes of the Likert scale
toward categorical anchors for sentences where these cues
converge, while the midpoint becomes a floating baseline for
cases where the cues balance one another, producing maxi-
mal uncertainty. This anchor-and-baseline strategy becomes
more pronounced as stimulus granularity increases, a pattern
echoed in other dense-design studies. Future work should
extend entropy profiling cross-linguistically and combine de-
tailed cue-weight models with formal syntactic analysis to
clarify how competing constraints are integrated during ac-
ceptability decision-making.
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