N

N

Addressing the Elephant in the Middle: Implications of
the Midscale Disagreement Problem Through the Lens
of Body-Object Interaction Ratings
Dimitri Paisios, Nathalie Huet, Elodie Labeye

» To cite this version:

Dimitri Paisios, Nathalie Huet, Elodie Labeye. Addressing the Elephant in the Middle: Implications of
the Midscale Disagreement Problem Through the Lens of Body-Object Interaction Ratings. Collabra:
Psychology, 2023, 9 (1), 10.1525/collabra.84564 . hal-04405485

HAL Id: hal-04405485
https://hal.science/hal-04405485v1

Submitted on 19 Jan 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.science/hal-04405485v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

UNIVERSITY H
of CALIFORNIA : Collabra: Psychology
PRESS :

Paisios, D., Huet, N., & Labeye, E. (2023). Addressing the Elephant in the Middle:
Implications of the Midscale Disagreement Problem Through the Lens of Body-Object

Interaction Ratings. Collabra: Psychology, 9(1). https://doi.org/10.1525/collabra.84564

Methodology and Research Practice
Addressing the Elephant in the Middle: Implications of the

Midscale Disagreement Problem Through the Lens of Body-Object

Interaction Ratings

Dimitri Paisios'®", Nathalie Huet'®, Elodie Labeye'

1 Laboratoire Cognition, Langues, Langage, Ergonomie, University of Toulouse Jean Jaurés, Toulouse, France

Keywords: Likert scale, semantic ratings, midscale disagreement, body-object interaction

https://doi.org/10.1525/collabra.84564

Collabra: Psychology
Vol. 9, Issue 1, 2023

When participants disagree about their judgments on a Likert-type scale, the average
rating will be naturally drawn towards its middle. The present work’s goal is to explore
the implications of this midscale disagreement problem for psycholinguistic norms by
using the literature on Body-Object Interaction (BOI) ratings as a case study. Through a
series of graphical analyses, we argue that (i) the average rating of most midscale items
cannot be interpreted as their true position on the variable’s continuum; (ii) other
variables driving the disagreement in judgements can introduce an independent midscale
effect in word processing performances; (iii) the typical sample sizes used by norming
studies are likely insufficient to reliably detect disagreements and can lead to significant
measurement error. A methodological review of the studies on BOI’s effect in word
processing reveals that most of them suffer from the midscale disagreement problem,
either because of inadequate word sampling or statistical modelling. Whereas these
observations provide initial clues for the interpretation and use of the ratings, it remains
difficult to determine the full scope of the disagreement problem based only on the
summary statistics reported by rating studies. To address this point, we present new BOI
ratings for a set of 1019 French words which we use to perform item-level descriptive and
exploratory analyses. Overall, the results confirm that unipolar Likert-type scale ratings
such as BOI capture the dimension of interest mainly at the two ends of the scale, while
they represent increasing disagreement among participants as they approach the middle.

These observations provide initial best-practice recommendations for the use and
interpretation of subjective variables. Our analyses can additionally serve as general
guidelines to interpret similar ratings and to assess the validity of previous findings in
the literature based on standard summary statics.

The idea that concepts are grounded in the same systems
through which they are acquired (Barsalou, 1999, 2008) has
attracted a lot of interest in the role of sensorimotor infor-
mation in lexical-semantic processing. The resulting need
for studies to test and to control for the experiential at-
tributes associated to stimuli has translated into a recent
proliferation of subjective (also called semantic) norms. To
name just a few, ratings have been collected for sensory ex-
perience (Bonin et al., 2015; Juhasz & Yap, 2013), general
and modality-specific perceptual and action strengths
(Chedid et al., 2019; Lynott et al., 2020; Miceli et al., 2021;
Speed & Majid, 2017; Vergallito et al., 2020) and various
manipulation-related dimensions (e.g. graspability, ease of
pantomime, number of actions; Amsel et al., 2012; Heard

et al., 2019). Along with megastudies providing word pro-
cessing performances (e.g. Balota et al., 2007; Ferrand et
al., 2018), the increasing availability of such norms plays a
crucial role in advancing our understanding of how words
are recognised and how their meanings emerge.

Despite their importance, the ratings in themselves have
been subject to surprisingly little methodological consider-
ation in the psycholinguistics literature. Norming studies
typically ask participants to subjectively rate a list of words
along a theoretical dimension through a Likert-type scale.
The average of all participants’ responses for a given item is
then computed and considered to represent the item’s po-
sition on a continuum. As Pollock (2018) recently pointed
out, this introduces an important confound which has been
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almost entirely overlooked. If participants disagree in their
judgements for a word (e.g. some rate it on the low end of
the scale, while others on the high end), then the average
rating will inevitably tend towards the middle of the scale
but will not be a reliable reflection of the underlying re-
sponses. As will be discussed below, this midscale disagree-
ment problem has serious implications for studies investi-
gating the effects of subjective variables and can lead to
false inferences if it is not accounted for.

The current work offers an analysis of these implications
through a case study based on the body-object interaction
(BOI - Siakaluk, Pexman, Aguilera, et al., 2008) literature.
After a brief overview of the variable’s effect in word pro-
cessing, we use available BOI norming datasets to outline
three major consequences stemming from the midscale dis-
agreement problem and explore the extent to which they
affect the experiments on the variable’s role in word pro-
cessing. We additionally report new BOI ratings for a set
of 1019 French words and the results of item-level descrip-
tive and exploratory analyses which provide a more detailed
look into the disagreement problem.

The Body-Object Interaction Effect

BOI captures the extent to which words’ referents afford
physical - and particularly manual (Heard et al., 2019) -
interaction for the human body (Siakaluk, Pexman, Aguil-
era, et al., 2008). It is rated on a 7-point Likert-type scale,
with higher values representing easier interactions, and has
been interpreted as a general indicator of a concept’s sen-
sorimotor richness. A large number of studies have shown
that words whose referents are easy to interact with (high
BOI words, e.g. chair, screwdriver) are processed faster and
more accurately than those for which it is harder to do so
(low BOI words, e.g. song, cloud) in both lexical (Bennett et
al., 2011; Hansen et al., 2012; Siakaluk, Pexman, Aguilera,
et al., 2008; Tillotson et al., 2008; Yap et al., 2012) and se-
mantic tasks (Bennett et al., 2011; Hansen et al., 2012; Har-
greaves et al., 2012; Heard et al., 2019; Muraki et al., 2023;
Muraki & Pexman, 2021; Pexman et al., 2019; Siakaluk,
Pexman, Sears, et al., 2008; Wellsby et al., 2011; Yap et al.,
2012), as well as in sentence reading (Phillips et al., 2012;
Xue et al., 2015). To a large extent, these results have been
taken as evidence that sensorimotor attributes are consti-
tutive of semantic representations and that richer senso-
rimotor information facilitates lexical-semantic processing
(Pexman, 2012, 2020). Additionally, BOI’s effect has been
shown to vary across different semantic decision require-
ments (Al-Azary et al., 2022; Newcombe et al., 2012; Tou-
signant & Pexman, 2012. See also Muraki et al., 2023; Taikh
et al., 2015), thus suggesting that sensorimotor informa-
tion is flexibly drawn upon with respect to its relevance in a
given context (Lebois et al., 2015; Yee & Thompson-Schill,
2016).

An open question remains, however, as to BOI’s role
in word recognition (see also Connell & Lynott, 2016). In
contrast to the experiments reported above, several studies
have failed to replicate the facilitatory BOI effect in lexical
decision task (LDT) performances (Alonso et al., 2018; Har-
greaves & Pexman, 2014; Heard et al., 2019; Juhasz et al.,

2011; Muraki & Pexman, 2021; Pexman et al., 2019). Con-
nell and Lynott (2016) argued in their review that one rea-
son for these discrepancies might be a confound between
BOI and the age of acquisition (AoA), as physical objects
which can be interacted with are likely acquired earlier in
life. AoA has been consistently shown to affect word recog-
nition performances (e.g. Ferrand et al., 2011; Kuperman
et al., 2012) but has not been controlled in several experi-
ments reporting a BOI effect. Some regression studies have
nonetheless found a significant BOI effect over and above
AoA - although with rather counterintuitive results. Ben-
nett et al. (2011) included several lexical variables, AoA
and imageability in their analysis and reported a facilita-
tory BOI effect on LDT latencies. Alonso et al. (2018), on
the other hand, used practically the same model and found
an inverse, inhibitory effect. Two studies using slightly dif-
ferent models found no effect of the variable above AoA
(Heard et al., 2019; Juhasz et al., 2011). Most interest-
ingly, the largest regression analysis to date by Pexman et
al. (2019) over 3591 nouns revealed a quadratic BOI ef-
fect on LDT performances after controlling for lexical vari-
ables, concreteness and AoA. Latencies were shorter (and
accuracies higher) for midscale words compared to those
at the two ends of the scale, with no clear differences be-
tween low- and high-BOI words. These conflicting findings,
and particularly the processing advantage found for words
with moderate physical interaction ratings (midscale), are
difficult to reconcile with any theoretical account of the
variable. As will be argued below, they are likely due to
methodological problems inherent to Likert-type ratings
which affect a large number of studies on the subject.

The Midscale Disagreement Problem

The midscale disagreement problem arises from averag-
ing disparate values drawn from a bounded scale, the result
of which naturally falls towards the middle of the scale. It
is best illustrated by plotting the standard deviation (SD) of
items against their corresponding mean ratings. SDs cap-
ture the average spread of responses around the mean and
can thus be taken as a rough measure of interrater disagree-
ment. For BOI, as for most other subjective variables ex-
amined by Pollock (2018. See also Brainerd et al., 2021),
SDs display a concave relationship with the average ratings
(Figure 1). Words close to the ends of the scale tend to have
small SDs, indicating that raters mostly agreed about their
BOI judgements. Those towards the middle of the scale,
however, generally present high SDs. Such a pattern is ex-
pected to some extent as midscale response options are of-
ten not precisely defined and, more generally, because of
the scale’s bounded nature. The amount of observed devi-
ation in the middle of the scale is nevertheless too high to
be solely due to these reasons and can only be explained
by significant disagreement in the raters’ judgments. For
reference, a completely uniform response distribution on a
7-point scale yields an average rating of 4 and an SD of ap-
proximately 2. This suggests that the average rating of a
large portion of midscale words does not reflect a consen-
sus among respondents, rather that it is a methodological
artefact. As a result, the ratings of such words do not fall on
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Standard Deviation of BOI
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BOlI ratings

Figure 1. Standard deviations of the BOI ratings as a
function of their means for 9351 words collected by
Pexman et al. (2019)

the variable’s continuum and cannot be interpreted as rep-
resenting their position on the scale.

A direct consequence of the above point is that any dif-
ferences in processing found for midscale items cannot be
reliably attributed to the variable of interest. A thorough
investigation of what generates disagreement in BOI rat-
ings is beyond the scope of the current work. However,
some simple examples show that the middle of the scale
can be expected to display an independent effect driven
by confound variables. The most straightforward cause is
semantic ambiguity which can lead raters to interpret the
same words differently and is known to affect word process-

7004
600 -
500 1
400

300+

Living / Non-living ratings

200 -

100 1

1 2 3 4 5 6 7
BOI ratings (N = 1048)

ing performances (Eddington & Tokowicz, 2015; Haro &
Ferré, 2018. See also Brainerd et al., 2021). A quick inspec-
tion of the living/non-living ratings provided by VanArsdall
and Blunt (2022) also reveals that animate entities tend to
have midscale BOI ratings (Figure 2.A). Animacy’s influence
has been primarily investigated in memory tasks but has
been recently shown to also affect word processing (Bonin
et al., 2019). Following the concerns raised by Connell and
Lynott (2016) about a confound between AoA and BOI, Fig-
ure 2.B shows that words with low and midscale BOI ratings
display considerable variation in the age at which they are
learned with a slight increase towards the middle of the
scale, whereas those at the high end of the scale are gener-
ally acquired at a younger age. If not controlled for, a com-
bination of several such variables could lead to differences
in processing performances for midscale words — without it
being an effect of BOI in itself.

An additional and final issue is the measurement error
on the ratings. Consider a word which elicits high disagree-
ment in the population as to its BOI rating. Through ran-
dom sampling, one norming study might obtain a relatively
homogeneous set of responses with an average rating on
one end of the scale, while another detects the disagree-
ment and finds a midscale average. In an extreme scenario,
the ratings might even end up on opposite ends of the scale.
This variability certainly depends on the number of obser-
vations used to compute the average. As the question of
sampling precision (see Trafimow, 2018; Trafimow & Myiiz,
2019) has never been addressed in the norming literature,
the extent to which this affects psycholinguistic ratings is
difficult to fully evaluate. Comparing the ratings provided
by different studies can nevertheless give a first glimpse at

Age of Acquisition ratings

BOI ratings (N = 6471)

Figure 2. Living/Non-living (A; VanArsdall & Blunt, 2022) and age of acquisition (B; Kuperman et al., 2012)

ratings against BOI ratings (Pexman et al., 2019)

Note. For Living/Non-living ratings (A), larger values correspond to living entities. The red line represents the fit from a generalised additive model and the ribbon the 95% confi-

dence interval on the fit.
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BOI ratings (Bennett et al., 2011; Tillotson et al., 2008)
N

Absolute difference

BOlI ratings (Pexman et al., 2019)

Figure 3. Combined BOI ratings from Bennett et al. (2011) and Tillotson et al. (2008) against those provided by

Pexman et al. (2019) for 1897 words in common

Note. The ribbons correspond to ranges of one unit of absolute difference between the ratings.

the problem. Figure 3 plots the combined ratings from Ben-
nett et al. (2011) and Tillotson et al. (2008)1 against those
from Pexman et al. (2019). A large number of items have
reassuringly close ratings in the two datasets (below one
unit of difference). However, several words also display the
variability expected from the hypothetical cases presented
above (e.g. leopard has a BOI rating of 1.96 in one dataset
and 5.26 in the other). The midscale disagreement prob-
lem’s implications thus extend beyond midscale items. If
norming studies do not have an appropriate sample size to
detect a disagreement in the ratings, a given word might be
falsely detected as low or high on the scale. This raises im-
portant questions about the overall reliability of psycholin-
guistic norms and suggests that the typical 30 observations
by word might be insufficient to obtain accurate rating dis-
tributions.

The following sections offer a methodological review of
the experiments on BOI’s effect in light of the issues out-
lined above. For clarity purposes, factorial design studies
are reviewed separately from those using regression analy-
ses.

Low vs. High BOI

Stimulus lists in factorial experiments are obtained
through a high-low split (or dichotomisation) of the vari-

able of interest and are matched on a number of other vari-
ables (e.g. frequency, imageability, concreteness, number of
features — although often not AoA in the case of BOI). An
inspection of the summary statistics for each word list in
the BOI literature (Table 1) reveals that the high-BOI words
were generally drawn from the high end of the scale. How-
ever, the low-BOI lists have averages close to the middle
of the scale and were thus likely composed of a significant
amount of midscale words. Two exceptions are Al-Azary et
al.’s (2022) and Muraki and Pexman’s (2021) recent exper-
iments in which low-BOI words appear to have relatively
lower ratings (but note the higher SDs for high-BOI word in
the latter case).

Thanks to most of these studies sharing their stimulus
sets, it is possible to follow a similar approach to Pollock’s
(2018) by mapping them on the SD against means plot pre-
sented earlier in order to take a closer look at their distribu-
tions. Figure 4 depicts the stimuli used by Hargreaves et al.
(2012) and Muraki and Pexman (2021) in their lexical deci-
sion tasks, plotted on top of all the words in their reference
datasets. In the former case, most words in the low-BOI list
are indeed found towards the middle of scale and have high
SDs. Very similar distribution patterns can be observed with
Phillips et al.'s (2012) and Tousignant and Pexman’s (2012)
stimuli, and likely with the lists of all the other studies
(except for Al-Azary et al., 2022; Muraki & Pexman, 2021)

1 The two datasets were combined because they normed different sets of words and in order to increase the overlap with Pexman et al.'s

(2019) ratings.
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Figure 4. BOI ratings of the stimuli used by Hargreaves et al. (2012) and in the lexical decision task (LDT) from
Muraki and Pexman (2021) against all the items in their reference datasets

Table 1. Characteristics of the low- and high-BOI lists reported by the factorial design experiments

Low-BOI High-BOI
Study Task N M (SD) M (SD)

Hansen et al. (2012) L & S decision
Siakaluk et al. (2008) L decision
Siakaluk et al. (2008) S & S-L decision 24 33 >3
Xue et al. (2015) Sentence acceptability
Al-Azary et al. (2022) S decision 45 2.56 (.56) 5.55(.38)
Hargreaves et al. (2012) L decision 36 3.30(.59) 5.60(.47)
Muraki et al. (2023) S decision 50 3.00(.77) 5.59 (.44)
Muraki & Pexman (2021) L decision 50 2.39(.64) 5.58(1.01)
Muraki & Pexman (2021) Syntactic classification 50 2.04(.47) 5.14(1.04)
Phillips et al. (2012) Sentence reading 40 3.33(.59) 5.63(.44)
Tousignant & Pexman (2012) S decision 35 3.39(.55) 5.67 (.46)
Wellsby et al. (2011) S decision 16 3.2 5.0

Note. S: Semantic; L: Lexical. N denotes the number of words in each list. The Low-BOI and High-BOI columns present each list’s average BOI rating and its SD, when available.

based on their summary statistics.” These experiments thus
essentially report differences in processing between words
rated high on the scale by most participants and those for
which they disagreed about how to rate them — not an ef-
fect of BOI per se. Muraki and Pexman (2021) used a differ-
ent set of words with relatively more representative ratings
of the entirety of the scale. These were nevertheless not
clearly split and several display high disagreement which
likely introduces considerable noise to the results.
Examining the between-study rating variability for these
stimulus sets raises further concerns about factorial exper-

iments’ validity. As can be seen in Figure 5, using different
BOI datasets than those from which the stimuli were orig-
inally drawn sometimes leads to alarming overlap between
the low- and high-BOI lists. This is particularly the case for
the experiments which have used the Siakaluk et al. (2008)
norms (Hansen et al., 2012; Siakaluk, Pexman, Aguilera, et
al., 2008; Siakaluk, Pexman, Sears, et al., 2008; Wellsby et
al., 2011; Xue et al., 2015), as well as the stimulus lists of
Muraki and Pexman (2021) - although only a small por-
tion of their words were available in the other datasets. Al-
Azary et al.'s (2022) study is, to our knowledge, the only one

2 The studies by Hansen et al. (2012), Siakaluk et al. (2008; Siakaluk, Pexman, Sears, et al., 2008), Xue et al. (2015) and Wellsby et al.
(2011) used the ratings collected by Siakaluk et al. (2008) which are not publicly available. Muraki et al.'s (2023) stimuli are not provided
either, but their low BOI list displays similar summary statistics (note the higher SD) to those of Hargreaves et al. (2012), Phillips et al.

(2012) and Tousignant and Pexman (2012).
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Figure 5. BOI ratings of the stimuli used by Hargreaves et al. (2012), the lexical decision task (LDT) in Muraki and
Pexman (2021) and by Siakaluk et al. (2008a, 2008b; Hansen et al., 2012; Xue et al., 2015) as found in a different
dataset than that which was originally used (left column: Pexman et al., 2019; right column: combined ratings

from Bennett et al., 2011, and Tillotson et al., 2008)

in which the two lists display a healthy range of ratings in
the datasets from which they were drawn (Bennett et al.,
2011; Tillotson et al., 2008). In Pexman et al.'s (2019) rat-
ings, however, the words in their low-BOI list are primarily
found at the middle of the scale and mostly towards its high
end (M = 4.45, SD = .66, Min = 2.08, Max = 5.74). For most
of these studies, part of the words in one of their lists could
have just as well been classified as belonging to the other
if the ratings had been drawn from a different dataset. It is
thus overall difficult to determine what these experiments
ultimately compare and their results cannot be reliably at-
tributed to an effect of BOI.

Regression Studies

Regression analyses have been described as a statisti-
cally much more robust method to assess a variable’s in-

fluence in word processing (Balota et al., 2012; Brysbaert
et al., 2014, 2016; Keuleers & Balota, 2015). In the case of
subjective variables such as BOI, however, their results re-
main highly sensitive to the choice of items over which the
analysis is performed. Similar to most factorial design ex-
periments reviewed above, several studies using regression
models have assessed BOI’s effect on words which are not
representative of the entirety of the variable’s scale (Ben-
nett et al., 2011; Hargreaves & Pexman, 2014; Newcombe
et al., 2012; Taikh et al., 2015; Yap et al., 2012). Critically,
their samples mostly span from one end of the scale to
approximately the middle (Figure 63), indicating that their
results essentially capture processing differences between
words for which raters disagreed about their judgements
and those for which they agreed on only one extreme. In the
absence of words drawn from the opposite end of the scale,

3 It should be noted that the ratings presented in Figure 6 are taken from Pexman et al. (2019), which were not available at the time of
these experiments. The norms provided by Tillotson et al. (2008) and Bennett et al. (2011) often reveal relatively more spread-out distri-
butions for the same items. As discussed earlier, however, this variability in ratings between norming studies is also indicative of mea-

surement error and rater disagreement.
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Figure 6. BOI ratings (Pexman et al., 2019) of the words included in the analyses of Bennett et al. (2011),
Hargreaves & Pexman (2014; Yap et al., 2012), Newcombe et al. (2012) and Taikh et al. (2015).

Note. The histograms in the top margin of each plot represent each sample’s frequency distribution of BOI ratings

no reliable inferences can thus be made about BOI’s role in
word processing based on these analyses.

To our knowledge, only six regression analyses assessing
BOTI'’s effect have included words whose ratings are distrib-
uted across the entire scale (Alonso et al., 2018; Heard et
al., 2019; Juhasz et al., 2011; Newcombe et al., 2012; Pex-
man et al., 2019; Tillotson et al., 2008). With the exception
of Pexman et al. (2019), these studies have assumed a lin-
ear effect of BOI in their models — as it is often the case
with studies on subjective variables — and whether nonlin-
earities were considered is unclear. As was argued earlier
and as Pexman et al.'s (2019) findings of a quadratic effect
suggest, midscale words are susceptible to exhibit differ-
ences in processing relative to those at the ends of the scale
due to confound variables. Additionally, the midscale ef-
fect could vary from one study to another depending on the
variables added to the model and on the characteristics of

the sampled words. Assuming linearity in such cases makes
the models highly prone to misspecification errors and can
lead to unreliable estimates (Buja et al., 2019), especially
when a relatively large number of midscale words are in-
cluded in the analysis. It is thus possible that these studies
suffer from statistical biases driven by a midscale effect.

In conclusion, the midscale disagreement problem has
important conceptual and statistical implications which af-
fect a large number of experiments on the BOI effect — and
likely on other subjective variables. In light of the concerns
raised here, the most reliable results are provided by Pex-
man et al. (2019) as the analyses are performed on a large
number of words, drawn from the entire BOI scale, and
because they account for potential nonlinearities resulting
from a midscale effect. We would like to stress that our aim
is by no means to criticise the integrity of the reviewed
studies. Such an analysis could not have been carried out at
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the time of the experiments as large-scale and overlapping
datasets have only recently been available. On the contrary,
the BOI literature offers a particularly rich case study for
exploring the problems inherent to Likert-type ratings. The
fact that a large portion of the literature on this variable
suffers from the midscale disagreement problem shows that
it should be taken seriously and investigated throughout
the field if any reliable conclusions are to be drawn about
the mechanisms underlying word processing.

The Present Study

The issues raised here and by Pollock (2018) are funda-
mentally based on the observation that words with mid-
scale average ratings tend to have high SDs. Although re-
searchers should undoubtedly avoid using these items (or
control for their effects through adequate statistical mod-
elling), their bounds remain rather vague and difficult to
pin down. Which ranges of means and SDs are likely in-
dicative of high disagreement? Should all words with high
SDs be avoided, or only those towards the middle of the
scale? These questions are difficult to tackle based only on
the summary statistics provided by datasets and require a
more detailed analysis of the responses underlying them.
We here present new BOI ratings for a set of 1019 French
words and exploratory analyses based on their raw rating
distributions. In order to have a representative sample of
observations, each word was rated by a large number of
participants, thus also minimising the variability problem
discussed in the introduction. It should be noted that data
collection started using a pen and paper (print hereafter)
format. Due to the COVID-19 pandemic and the ensuing
lockdown, the questionnaire was later transcribed to online
form. This nevertheless enabled us to obtain ratings from a
much more diverse sample of participants.

Method
Participants

A first group of 442 participants (266 female, 170 male,
5 ‘other’; Age: M = 22.14, SD = 4.46) were recruited on
the University of Toulouse Jean Jaurés campus and were
given the print version of the questionnaire. An additional
648 participants (432 female, 206 male, 5 ‘other’, 5 N/A;
Age: M = 25.99, SD = 9.34) completed the online version.
These were mainly university students across France re-
cruited through social media platforms. All participants
were over 18 years old and gave their consent at the be-
ginning of the experiment. The experimental protocol was
approved by the ethics committee of the University of
Toulouse.

Materials

The stimuli consisted of 1019 French mostly concrete
nouns. An initial list of 720 words were chosen so as to
maximise the overlap with other lexical (Gimenes & New,
2016; New et al., 2004, 2007), semantic (Bonin et al., 2011,
2018; Chalard et al., 2003; Desrochers & Thompson, 2009;
Ferrand et al., 2008; Lachaud, 2007) and megastudy (Fer-
rand et al., 2018) datasets in French. An additional 299
nouns mainly referring to manipulable objects were finally
added to obtain a larger dataset for use in future studies.

The instructions for the BOI ratings (provided in Supple-
mental Materials) were a modified version of those used by
Tillotson et al. (2008). Participants were asked to rate the
ease with which the human body can physically and directly
interact with what each word refers to. The ratings were
given on a 0-6 scale. A rating of 0 represented an impossi-
bility of interaction. A value of 1 meant that it is very dif-
ficult for the human body to interact with the object and a
value of 6 meant that it can very easily do so. Individual la-
bels were used for each choice (0 - impossible, 1 - very diffi-
cult, 2 - difficult, 3 - somewhat difficult, 4 - somewhat easy,
5 - easy, 6 - very easy). Participants were further asked to
interpret ambiguous words, when possible, as physical ob-
jects.

In both versions of the questionnaire and in order to
limit the study length to approximately 10 minutes, each
participant was presented 90 words randomly sampled from
the list of 1019 words.* The print questionnaire was a ten-
page A5 booklet. Its cover page was dedicated to demo-
graphic information (age, gender, education level and do-
main, handedness, whether French is their native language
and the age at which they learned it otherwise, if they have
a known language disorder). The full instructions were pre-
sented on the third page, while the stimuli were shown
from page 5 onwards with a corresponding horizontal rat-
ing scale next to each one. The scale labels were only in-
cluded on the first scale of each page. Each page consisted
of the main sentence of the instructions presented at the
top, followed by 16 words to rate (the last page contained
10 words). The online version was designed on Qualtrics.
The same full instructions were first shown on a separate
page before the rating task, and a second time at the top
of the page which also included the list of 90 words along
with their corresponding rating scales. The words were di-
vided into 3 consecutive blocks of 30 words. A text input
box was presented after every block for participants to re-
port any unknown words that they might have encountered
and the scale labels were repeated for the next block.

The target of the experiment was to collect approxi-
mately 35 ratings by word for the print version and 45 rat-
ings by word for the online version of the questionnaire.
In order to achieve this, words for which the target was

4 One of the words in the lists of four participants was duplicated in the print version. Only the first rating was kept. In the online version,
14 participants were presented with 80 words and 2 were presented with 84 words due to a technical error.
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Table 2. Packages used for data analyses

Package Version Authors
car 3.1-0 Fox & Weisberg (2019)
DescTools 0.99.45 Signorell et al. (2022)
ggthemes 424 Arnold (2021)
here 1.0.1 Miiller (2020)
IDPmisc 1.1.20 Locher (2020)
paletteer 1.4.0 Hvitfeldt (2021)
psych 2.1.3 Revelle (2021)
readxl| 14.2 Wickham & Bryan (2023)
tidyverse 2.0.0 Wickham et al. (2019)

reached were incrementally removed from the sampling
pool.

Procedure

For the print version, participants who accepted to take
part in the study were given a consent form. Upon com-
pletion, the experimenter orally presented the booklets and
rating instructions before handing the questionnaires to
the participants. When multiple participants were present,
the experimenter further added that they should rate the
words individually, without influencing each other’s rat-
ings. In the online version, participants were similarly first
asked to give their consent, which was followed by the de-
mographic questionnaire. They were then presented with
the full instructions and had to confirm that they carefully
read them in order to start the rating task.

Data Analysis and Availability

All data wrangling and analyses were performed with R
(v4.1.2, R Core Team, 2021) and through the RStudio in-
terface (v2022.7.0.548, RStudio Team, 2022). The packages
used for the present work are presented in Table 2. All
trial-level data (raw and pre-processed), summary statistics
and the script used for the analyses are available in open
access at this paper’s Open Science Framework repository
(https://osf.io/9murh).

Results
Data Cleaning

Several criteria were used to detect invalid responses and
to clean the data. These steps were applied to the combined
ratings from the online and print questionnaires. First, par-
ticipants who rated less than half of the words (N = 11)
and who reported having learnt French after the age of two
(N = 40) were removed from the analysis. To detect inat-
tentive/careless participants, an analysis based on the in-
ter-item standard deviation (ISD; Marjanovic et al., 2015;
see also Curran, 2016) was preferred over long-string analy-
sis as multiple words in an experimental list could refer
to high BOI objects due to random sampling. ISD is sim-
ply the standard deviation of each participant’s responses,

with small values indicating low variation in their ratings
(0 for fully uniform responses). We removed the data of 12
participants who had an ISD lower than 3 standard devi-
ations from the average ISD of the group (M = 1.86, SD =
.39). Participants with a person-total correlation (Curran,
2016) below .20 were further dropped from the analysis (N
= 28). Finally, we performed an item-level outlier screening
and removed a total of 820 observations falling = 3 stan-
dard deviations from the mean rating of their respective
words. The results reported below are for the remaining
999 eligible participants who provided 87,414 valid ratings.
There were 1,111 omitted responses and 148 entries for un-
known words in the online questionnaire, and 281 omitted
responses in the print questionnaire. Each word was rated
by an average of 35.9 (SD = 1.2, Min = 30, Max = 39) partici-
pants in the print version and 49.9 (SD = 2.65, Min = 41, Max
= 60) participants in the online version. Overall, the aver-
age number of observations for each word was 85.8 (SD =
2.84, Min = 75, Max = 96).

Reliability

The ratings from the print and online versions of the
questionnaire were highly correlated (r = .96, p < .001), thus
pointing to an equivalence between the two formats. In-
ternal reliability was assessed for both versions separately
and for the combined dataset through three methods which
overall point to a good reliability for the present norms
(Table 3). First, the split-half reliabilities were computed
by averaging the Spearman-Brown corrected correlations
between the mean BOI ratings over two randomly split
halves (1000 iterations). Following Desrochers and Thomp-
son (2009), we also computed the mean average absolute z
scores for the three versions. These scores are computed by
first standardising the ratings for each word separately and
then averaging each participant’s obtained values. It repre-
sents, for each participant and in standard units, the aver-
age difference between their ratings and that of the group.
The mean of all participants’ averages is thus an indica-
tor of how much, on average, their ratings differed from
the group. As can be seen in Table 3, the ratings provided
by the participants were on average below 1 standard de-
viation away from the group mean ratings. Finally, person-
total correlations were computed over all participants and
averaged, thus indicating how much, on average, the rat-
ings of participants correlated with the corrected group rat-
ings. Again, the results were consistent across the datasets
and similar to those obtained by Desrochers and Thompson
(2009) for their ratings.

The validity of the combined ratings was further as-
sessed by computing their correlations with the available
datasets in other languages. The words in the present
study’s list were translated into English and matched
against the items in English norms (Bennett et al., 2011;
Pexman et al., 2019; Tillotson et al., 2008) and the English
translations of those in one Spanish (Alonso et al., 2018)
and one Russian dataset (Bonin et al., 2013). When dupli-
cate items were present in the target set of common words,
their mean BOI rating was computed before performing the
correlations (N = 28, Alonso et al., 2018; N = 7, Bennett et
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Table 3. Results of the internal reliability analyses

Reliability metric Print Online Combined dataset
Split-half reliability .96 (.00) .97 (.00) .98(.00)
Mean average absolute z score .82(.15) 81(.19) .82(.17)
Person-total correlation .67 (.12) 71(.12) .69(.12)

Note. Standard deviations are reported in parentheses.

Table 4. Spearman correlation coefficients between
the current ratings and those from other available
datasets

Ratings Language N r
Alonso et al. (2018) Spanish 256 .85
Bennett et al. (2011) English 200 .80
Bonin et al. (2013) Russian 210 .84
Pexman et al. (2019) English 846 .80
Tillotson et al. (2008) English 408 75

Note. All ps < .001.

al., 2011). The results presented in Table 4 overall indicate
fairly large correlations between the present ratings and the
target norms, which are consistent with previous findings
in the literature (e.g. Alonso et al., 2018; Pexman et al.,
2019).

Descriptive Analysis

Descriptive statistics for the combined ratings are sum-
marised in Table 5 and their frequency distribution is pre-
sented in Figure 7.

The inverted-U relationship between the average ratings
and their standard deviations (SD) discussed in the intro-
duction was also found for the present ratings and is shown
in the centre plot of Figure 8. As can be seen in the ex-
amples of item-level response distributions provided in the
plot’s margins, words with an average rating close to 3 have
highly varying response patterns. Except for those with an
SD of approximately 1.5 or below (e.g. otter, M = 2.77, SD
= 1.48), they typically display little to no interrater agree-
ment and have multimodal or near-uniform rating distribu-
tions (e.g. drink, M = 2.82, SD = 2.74; alarm, M = 2.92, SD =
2.10; monument, M = 2.89, SD = 1.75). As the average moves
away from 3, the judgments start to cluster at one end of
the scale. For an average rating between approximately 1

Count

BOI ratings

Figure 7. Histogram of the present BOI ratings (N =
1019)

and 5, higher SDs (on the “upper arc” of the centre plot)
typically correspond to J-shaped distributions (e.g. race, M
=1.98, SD = 2.43; peach, M = 4.60, SD = 2.11) while lower
ones to heavy-tailed distributions (e.g. vote, M = 1.96, SD =
1.98). Words with the lowest SDs (“lower arc” of the cen-
tre plot) generally have more consistent underlying ratings
(e.g. rhinoceros, M = 1.97, SD = 1.37; stove, M = 4.58, SD =
1.28). The strongest agreement in judgements is found for
words with an average rating of approximately below 1 or
above 5 (e.g. ladder, M = 5.22, SD = 0.88; brie, M = 5.23, SD
= 1.32; star, M= 0.15, SD = 0.45).

These observations clearly show that the SD is not a ro-
bust indicator of interrater agreement — rather disagree-
ment - as its interpretation dependents on the average rat-
ing. Indeed, words with similar SDs but different means can
display drastically different distributions (e.g. alarm, M =
2.92, SD = 2.10; peach, M = 4.60, SD = 2.11). The descriptive
analysis also concurs with the issues raised in the intro-
duction. To a large extent, agreement among raters seems
to gradually decrease as the average approaches the mid-
point of the scale, except for words with relatively low SDs
(bottom panel of Figure 8). Similarly, the average rating be-

Table 5. Descriptive statistics for the present BOI ratings (N = 1019) and for the metrics used to assess their
reliability. The absolute difference refers to the absolute value of the difference between each word’s BOI rating

and its trimmed mean

M SD Min 15tQ Med 3rdQ Max Skewness Kurtosis
BOl ratings 4.06 1.38 0.15 291 4.41 5.26 5.92 -0.64 -0.59
Trimmed mean 4.14 1.93 0.11 2.07 529 5.56 5.92 -0.91 -0.88
Absolute difference 0.66 0.55 0 0.20 0.51 0.98 2.58 0.83 -0.10
Interrater agreement 0.76 0.16 043 0.62 0.77 0.92 1 -0.18 -1.25
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Figure 8. Standard deviation as a function of the average BOI ratings in the present study (centre) and examples

of item-level rating distributions

comes decreasingly representative of how participants re-
sponded the closer it gets to the middle for most items.
In the following sections, we assess the item-level inter-
rater agreement and the distance between the majority of
responses to the average rating to get a more comprehen-
sive look at how they relate to the traditional summary sta-
tistics.

Interrater Agreement

Several measures of interrater agreement — or consensus
metrics — for Likert-type scales exist in the literature (for a
review, see O’Neill, 2017. See also Abdal Rahem & Darrah,
2018; Claveria, 2021; Tastle & Wierman, 2007). However,
these present a number of important disadvantages. Chief
among them is that they often fail to give a satisfactory
value across all of the response profiles described above and
that they are difficult to interpret. For the current descrip-
tive purposes, we were interested in a straightforward mea-
sure of the extent to which participants’ responses are ag-
gregated.

Agreement was defined as the highest proportion of re-
sponses in any range of 3 consecutive BOI units (i.e. among
the proportions of ratings falling in [0, 2], [1, 3], [2, 4], [3,
5] and [4, 6]). We chose 3 scale units because they cover

conceptually consistent response options, as well as to cap-
ture the naturally higher dispersion in midscale words’ rat-
ing distributions. Descriptive statistics for the agreement
scores are presented in Table 5. We also identified words
with multimodal response patterns based on the kernel
density distribution of their ratings (bandwidth = .5) using
the peaks function from the IDPmisc R package (version
1.1.20; Locher, 2020) and some additional constraints. A
word’s distribution was labelled as multimodal if its density
distribution had at least two peaks, separated by 3 BOI units
or more, and if the height of the peaks was superior to half
of the highest one’s. Among the 1019 rated words, 89 were
detected as having a multimodal distribution. Note that
this method led to items with approximately uniform dis-
tributions to also be detected as having a multimodal dis-
tribution.

The results presented in Figure 9 confirm and help to
generalise the previous observations. Words with an aver-
age rating between approximately 2 and 4 and with an SD
above 1.5 generally have an agreement score below .65 or
display a multimodal distribution. In the former case, there
were thus less than 65% of participants who responded
within 3 BOI units. Some exceptions can be found on the
left half of the plot which have agreement scores above .65
and an SD slightly above 1.5. These emerge as a result of
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Figure 9. Standard deviation as a function of the
average BOI ratings, along with item-level interrater
agreement scores and type of rating distribution

how the scale was labelled (i.e. 0 — ‘impossible’, followed by
1 - ‘very difficult’ to 6 — ‘very easy’). They mostly refer to
animals which were rated as difficult — but not impossible —
to interact with by most participants (e.g. owl, M = 2.57, SD
= 1.67, Agreement = .70; penguin, M = 2.40, SD = 1.67, Agree-
ment = .74).

Trimmed Means

The agreement measure used above is not informative as
to the average rating’s reliability; it only captures the ag-
gregation of judgements. As was previously shown, many
words have heavy-tailed or J-shaped distributions with
most of their data clustered at one end of the scale. These
can have relatively high agreement scores, but their average
rating is drawn towards the middle of the scale by extreme
values and is thus not representative of the underlying dis-
tribution.

In order to better assess the distance of the average rat-
ing to the bulk of the data, we adopted a similar approach
to computing a trimmed mean. For each word, we averaged
the ratings falling in the same interval as the one which
was used for the agreement score (i.e. within the 3 consec-
utive BOI units with the highest proportion of responses).
We then computed the absolute difference between this
value (trimmed mean hereafter) and the overall average rat-
ing. Descriptive statistics for both the trimmed means and
the absolute differences can be found in Table 5. Figure 10
maps the differences on the SDs against means plot. For
better readability, only the words with an agreement score
above .65 are presented. In line with the previous descrip-
tive analysis, the plot reveals that the average ratings are
most representative of the underlying data at the two ends
of the scale and that they are increasingly skewed as they
approach its middle. For most words with an SD above ap-
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Figure 10. Standard deviation as a function of the
average BOI ratings for words with an agreement score
above .65 and absolute differences between the
trimmed means and the average ratings

proximately 1.5, the trimmed mean is found either within
[0, 1] or [5, 6].

Discussion

The present work’s goal was to explore the implications
of the midscale disagreement problem for subjective norms
and for the studies using them. We used the literature on
Body-Object Interaction (BOI) ratings as a case study for
our analyses as a large number of both factorial and regres-
sion studies have been conducted on the variable’s effect
and because overlapping datasets are available. Following
Pollock (2018), we showed that the standard deviation (SD)
of BOI ratings (Pexman et al., 2019) display a concave rela-
tionship with the average ratings. Arguing that the amount
of observed deviation for midscale items can only be ex-
plained by significant disagreement among raters, we de-
rived three important implications for the ratings. First, the
average rating of a large number of midscale words is not
representative of their true position on the scale. These
words fall outside of the variable’s continuum and their rat-
ings can thus not be compared to other words’. Second, sev-
eral factors which can affect word processing contribute to
the disagreement in BOI ratings (e.g. word ambiguity, ani-
macy). If these variables are not controlled, the use of mid-
scale words can introduce independent effects on word pro-
cessing performances which would be falsely attributed to
BOI. Finally, the disagreement problem can result in sig-
nificant measurement error as evidenced by the variabil-
ity in ratings between norming studies. Although prelimi-
nary, our analysis suggests that the 30 observations by word
typically collected by norming studies are insufficient to
obtain a reliable distribution of ratings in the presence of
disagreement. This observation is in stark contrast to Mon-

5 This value is only chosen as a reference point to facilitate the interpretation with respect to the average rating. It is not intended as a

threshold for an acceptable agreement rate.
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tamedi et al.'s (2019) recommendation of a sample size of
10 observations and calls for further investigation.

We performed a methodological review of the studies on
BOTI’s effect to assess the extent to which they suffer from
the midscale disagreement problem. We showed that facto-
rial design studies comparing low- to high-BOI words had
predominantly used midscale items in their low-BOI lists.
Their results are thus not informative as to BOI’s effect
on word processing performances. Rather, they capture the
effect of disagreement in BOI judgements which is likely
driven by confound variables. We additionally showed that
some of these studies’ stimuli display extensive variability
in their ratings across different BOI datasets, thus further
challenging their validity. Our review reveals that these
limitations also apply to studies investigating the variable’s
effect using regression analyses. Almost half of them in-
cluded words with ratings ranging from approximately the
middle to only one end of the scale in their models. Sim-
ilarly, the regression coefficients that they report thus re-
flect a relationship between processing performances and
levels of disagreement in BOI judgements, not varying de-
grees of BOI. The remaining regression studies have used
a pool of words drawn from the entirety of the BOI scale.
Except for Pexman et al. (2019), however, these have as-
sumed BOI’s — and other variables’ — effect to be linear. In
light of a potential midscale effect due to confound vari-
ables, not accounting for nonlinearities makes the models
prone to misspecification errors and can produce biased es-
timates (Buja et al., 2019. For examples of nonlinear effects
see Bonin et al., 2018; Kousta et al., 2011). Their results
should thus be interpreted with caution. It is important to
note that these remarks are not limited to the experiments
on BOTI’s effect and likely affect those investigating other
subjective variables as well (for some examples on memory
experiments, see Brainerd et al., 2021; Pollock, 2018).

Several practical conclusions can be drawn from this ini-
tial analysis for researchers using Likert-type ratings. First,
midscale items with large SDs should be avoided in factor-
ial design studies. This can prove to be difficult — even un-
feasible at times — when trying to match the experimental
lists across other variables (Cutler, 1981). However, includ-
ing midscale items directly affects the experiment’s valid-
ity and the reliability of its results. If a regression study
is planned instead, particular attention should be paid to
include enough items from both ends of the scale so that
the variable’s effect can be determined. Additionally, we
strongly recommend the use of nonlinear regression meth-
ods to account for potential midscale effects which can
bias the results under a linearity assumption. Finally, even
though determining an adequate sample size for norming
studies is beyond the scope of the current work, we strongly
advise against collecting less than the typical 30 observa-
tions for each item as it highly increases the probability of
missing disagreements present in the population. This can
lead to falsely detect items as low or high on the scale and
thus to draw false inferences.

The above recommendations can serve as general guide-
lines for the use of Likert-type ratings. Means and SDs nev-
ertheless remain difficult to interpret and only provide a

partial picture of which words suffer from a disagreement
in judgements and to what extent. A comprehensive under-
standing of these issues requires a more detailed analysis of
raw rating distributions and of additional metrics. As item-
level responses are seldom made available by rating studies,
we collected new BOI ratings for a set of 1019 French words.
Data collection was initially carried out through a pen and
paper format and continued online due to the COVID-19
pandemic. The average ratings obtained through the two
formats were highly correlated (r = .96, p < .001) which led
us to combine the data for the final ratings. Their internal
reliability was assessed through standard methods (person-
total correlation, mean average z-score, split-half reliabil-
ity), as well as a comparison with other BOI datasets. All
analyses pointed to an overall good reliability of our rat-
ings. Additionally, each word was rated by a large number
of participants (M = 85.78, SD = 2.84, Min = 75, Max = 96) to
obtain a representative distribution of responses.

As with Pexman et al.'s (2019) ratings, the words in our
dataset displayed an inverted-U relationship between their
SDs and their average ratings. We performed a descriptive
analysis of item-level rating distributions to explore the
possible response profiles and their relation to the sum-
mary statistics. Our results showed that the SD is not a ro-
bust index of agreement among raters because the infor-
mation it conveys about the underlying responses changes
based on the word’s position on the scale. This is largely
due to the scale’s bounded nature which results in varying
ranges of possible SDs as a function of the average
(Akiyama et al., 2016). We additionally found that most
midscale words exhibited either multimodal or near-uni-
form distributions and thus that their average ratings are
uninformative about the underlying data. Only a small
number of words with SDs close to 1.5 displayed relatively
consistent responses. Moving away from the middle, re-
sponses were increasingly clustered towards one end of the
scale. These typically displayed J-shaped or heavy-tailed
distributions, except for words with the lowest SDs for
which the distributions resembled skewed Gaussians. Un-
surprisingly, words with the highest aggregation of judge-
ments were found close to the ends of the scale.

These observations led us to perform further exploratory
analyses to detect multimodal distributions and to assess
the interrater agreement on a larger scale. We defined
agreement as the highest proportion of responses obtained
for any 3 consecutive BOI units. Confirming and refining
the previous analyses, we found that words with an average
rating within approximately 1 unit of the middle of the
scale and an SD above 1.5 mostly had either multimodal
response distributions or low agreement scores. Irrespec-
tive of their SD, words closer to the ends of the scale had
increasing agreement scores. As the previous descriptive
analysis revealed, some words display J-shaped or heavy-
tailed distributions. These can have relatively high agree-
ment scores but their average ratings are skewed towards
the middle by extreme values. To assess the extent to which
the average rating is a reliable reflection of the underlying
responses, we computed its distance to a trimmed mean
based on the same 3-unit interval used for the agreement
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scores. For most words with an agreement score above .65,
those with an SD approximately above 1.5 had a trimmed
mean falling either in the first or the last interval of the
scale. The majority of responses for most words were thus
usually found at the ends of the scale, making the average
rating an increasingly biased estimate of central tendency
the further away it gets from them and the higher its SD.

To summarise, as the average rating moves from the
ends of the scale towards its middle, what it represents for
most words gradually shifts from being low or high on the
dimension to being undefined due to increasing disagree-
ment among raters. The SD, on the other hand, mainly cap-
tures the skewness of the average rating relative to the ma-
jority of the judgements. Its ranges nevertheless change as
a function of the average and higher SDs do not necessar-
ily indicate higher disagreement as some studies have as-
sumed (see, e.g., Brainerd et al., 2021; Strik Lievers et al.,
2021; Winter et al., 2023). Indeed, some few words towards
the middle of the scale display high interrater agreement
despite their relatively higher SDs compared to the ends
of the scale. Note, however, that their small number likely
makes them negligible for any practical purposes. These
observations overall highlight that the reliability of the rat-
ings has to be assessed as a joint function of both the aver-
age and the SD. More generally, and as Pollock (2018) also
pointed out, such variables cannot be taken to represent a
continuous and linear theoretical dimension and should be
treated accordingly. It is important to note that these ob-
servations cannot be directly generalised to other types of
scales such as bipolar (e.g. valence. Brainerd et al., 2021;
Pollock, 2018) or numerical ones (e.g. age of acquisition.
Xu et al., 2022). Indeed, the ratings derived from these dis-
play different relationships with their SDs and should be
analysed separately.

Likert-type scales are a crucial tool for researchers tack-
ling questions about lexical, perceptual and conceptual pro-
cessing. Given their predominant use and the increasing
effort and budget dedicated to their collection (Hollis &
Westbury, 2018), the issues raised here and by Pollock
(2018) call for more attention to their methodological and
statistical underpinnings which have hitherto been largely
ignored. The analyses presented in the current work pro-
vide a first step in this direction by enabling a more in-
formed reading of the standard summary statistics and a
more appropriate use of the ratings. We hope that these re-
sults will prove useful as general guidelines to conduct fu-
ture studies and to reassess the validity of previous findings
in the literature. Several critical questions about psycholin-
guistic ratings remain to be addressed. One of the most im-
portant is arguably the number of observations necessary
to obtain reliable ratings, which directly affects the valid-

ity of the experiments using them. Testing and establishing
clear guidelines for participant screening and data cleaning
would also greatly benefit the field by reducing the noise in
the measurements. Finally, and in light of the limitations
that average ratings present, a larger discussion about the
methods used to norm stimuli appears necessary. Future
research should investigate in more detail the validity and
limits of alternative methods for deriving ratings (e.g. Hol-
lis, 2018; Taylor et al., 2022). To facilitate inquiries into the
subject, we urge researchers to make their trial-level data
from rating studies openly accessible.
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