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Abstract. Picture naming is the most commonly used task to assess different cognitive
processes. Nowadays, the influence of stimulus format is a topic of discussion. According to
some studies, the use of different visual formats affects concept recognition. Moreover,
previous research has found that the use of either drawings or photos differentially
influences the recognition of living things (LTs) and non-living things (NLTs). However,
other studies did not identify differences across formats. This study aimed to assess whether
the visual format of pictorial stimuli affects performance in an oral naming task, particularly
across semantic domains: LTs and NLTs. Fifty-six Spanish-speaking adults were randomly
assigned to name the same set of concepts, in colored drawings or in photograph format.
Accuracy and reaction times were analyzed using generalized and linear mixed-effects
models, respectively, with random intercepts for participants and items. No significant
differences in accuracy were found between formats or semantic domains. However,
participants named photographs significantly faster than drawings. Although NLTs were
named faster than LTs, the difference did not reach statistical significance. While both
formats yielded comparable accuracy, photographs facilitated faster lexical access, likely due
to their higher visual iconicity. These findings support the use of photographs in clinical,
educational and experimental research. The study also highlights the value of using mixed-
effects models and the need to develop culturally adapted pictorial sets for Latin American
populations.
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Not just a pretty picture: Effects of colored drawings and photographs...

Maprine3-KBiTinbo Makapena, 3amopa lonopec, Yepyrri JKo3edina Kacronpo,
Pomepo Haxyens Hikonac, Xyan Ila6mo Bapeiipo. He mpocro rapHa kKapTuHKa:
BB ¢opmaTy KOJIBOPOBUX PHUCYHKIB Ta ¢ororpadiii Ha Ha3MBaHHA >KUBHUX Ta
HEXXUBUX 00 €KTiB.

AHoranis. HasuBaHHs 300pa)keHb € HAWMOIIMPEHILIMM 3aBJAHHIM [JIsl OLIIHKU
pi3HMX KOTHITUBHUX mpoueciB. ChorogHi BIUTUB ¢pOpMaTy CTUMYIy € MMPEAMETOM JMCKYCIil.
3rifHO 3 AEesIKUMU JOC/Ii/PKEHHSIMHM, BUKODUCTaHHSI Pi3HUX Bidya/sbHUX PopMaTiB BIUIMBaE
Ha pos3Ili3HaBaHHS NOHATh. KpiMm Toro, nonepesHi JOCTiHKeHHS BUSBUIIY, 110 BUKOPUCTAaH-
HsI PUCYHKIiB uu ¢oTorpadiii mo-pi3HOMy BIIMBA€ Ha PO3Mi3HABAHHS JKUBHUX 00 '€KTIB Ta
He)XuBuX 00'exTiB. OfHAK iHIII AOCTIHKEHHsI He BUSBUIM BigMiHHOCTEN MK popmaramu.
Lle mocmimKeHHsT Mao 32 MeTy OLIHUTH, UM BIUIMBA€E BidyasbHUI GOpMAT 300paXKyBaIbHUX
CTUMYJ/IIB Ha NMPOAYKTUBHICTb y 3aBJAHHI YCHOrO Ha3WBaHHS, 30KpeMa B CeMaHTHUYHMX
JOMEHaxX J)XMBUX i HEXHUBUX 00€KTiB. [I'sTaecar micTe iCTaHOMOBHMX JOpPOCIHUX OynH
BHIIQJKOBMM YMHOM BiJjiOpPaHO [/Is1 HA3UBAHHS OZHOTO i TOTO )X HabOpy MOHATH y popMarTi
KOJIbOPOBUX PUCYHKIiB a6o ¢otorpadiit. TounicTe Ta yac peaxuii Oys0 mpoaHani3oBaHO 3
BHKOPHCTAHHSM y3araJibHeHUX Ta JIHIHHUX Mogeeil 3i 3MillaHnMH epeKTaMH BiZTIOBiJHO,
3 BUIMAQJKOBUM IIEPETHMHOM /JIsI YYaCHHUKIB Ta eneMeHTiB. He Oys0 BHUsIBI€HO 3HAYyLIWX
BiZIMiHHOCTEl y TOYHOCTI MK popMaTaMu Y¥ CEMAaHTUYHUMU JoMeHamu. [IpoTe yyacHUKH
Ha3uBa/iM 00'ekTH Ha ¢ororpadisix 3Ha4YHO LIBHALIE, HDK HA PHUCYHKax. Xo4ya HEXUBI
00’€KTH HA3WBA/IMCS LIBU/LIE, HDK JKUBI, Pi3HULS He AOCSTIA CTATUCTUYHOI 3HAYyIIOCTi. Y
TOI 4Yac sk ob6uzaBa ¢opmaru 3abe3meunyiv MOPIBHSHY TOYHICTh, ¢ororpadii crnpusiiu
IIBHUJUIOMY JIEKCUYHOMY JOCTYIy, HIMOBiIpHO, Yepes iXHiii BUIIUI CTYyMiHb Bi3ya/JbHOI IKOHIY-
HocTi. Ofep>kaHi BUCHOBKU CBiZl4aTh Ha KOPUCTh BUKOPHUCTaHHs ¢poTorpadiil y KIiHIYHMX,
OCBITHIX Ta eKCIIepUMEeHTA/IbHUX JOC/iHKeHHsIX. JJoc/iKeHHs TaKOX MiZIKpec/Ito€ LiHHICTh
BHKOPHCTAaHHS MoJeei 3i 3MillaHUMU edeKTaMH Ta HeOOXiJHICTh PO3POOKH KYJIBTYPHO
a/IaNTOBAaHUX HAaGOPiB 306paykeHb /ISl TATHHOAMEPHUKAHCHKHX MOy IS BUOIPO).

Kntouoei cnoea: BidyanbHuil ¢dopmar, 3aBJaHHS Ha3BaTH, KOJBOPOBi PHUCYHKH,
¢doTorpadii, ceMaHTHUYHI JJOMEHH, JKUBI 00'€KTH, HEXXUBI 00'€KTH.

Introduction

Visual stimuli are widely used in clinical, educational, and experimental
research to assess cognitive functions such as memory, attention, and language
(Souza et al., 2020). In recent years, growing attention has been paid to the
influence of pictorial materials, particularly drawings and photographs, in
cognitive tasks.

Picture naming is one of the most frequently used tasks to assess lexical
access and semantic processing. A schematic, simple and prototypical
representation of a concept is presented in a pictorial format (such as a black-
and-white or colored drawing, a gray or colored photograph), and the subject
should retrieve the lexical item associated with the conceptual representation.
The information recovered in a picture naming task allows conclusions about
how conceptual information is processed and represented in semantic
memory. Despite its apparent simplicity, picture naming involves complex
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processes that depend on the nature of the visual stimulus format, which can
facilitate or hinder access to semantic representations (Krautz & Keuleers,
2022).

Traditionally, black-and-white line drawings have been widely used to
assess visual and lexical processing. Snodgrass and Vanderwart (1980) designed
the seminal set of 260 black and white simple line drawings from different
semantic categories. They obtained information about the main
psycholinguistic variables that impact on visual recognition (image agreement,
visual complexity, age of acquisition, among others). Since then, numerous sets
have been developed and standardized for different languages and also for
distinct cultures (Bartos & Diondet, 2024; Bonin et al., 2020; Duiiabeitia et al.,
2018; Gisbert-Muiioz et al., 2021; Moreno-Martinez et al., 2011; Nishimoto et al.,
2005; Paplikar et al., 2022), expanding the pictorial tools available for research,
educational and clinical contexts.

However, the use of black-and-white drawings has certain limitations.
Rossion and Pourtois (2001, 2004) identified that black-and-white drawings
were not easily recognized because the color attribute, omitted in this material,
is part of the conceptual representation (i.e., lemon). Moreover, it has been
found that the color of pictures and other perceptual properties have a
differential impact on specific semantic categories. The absence of color in
vegetables and fruits makes their recognition more difficult. For this reason,
the Snodgrass and Vanderwart pictorial set incorporated the color (Snodgrass
& Yuditsky, 1996). They found that color improves naming performance in
terms of accuracy and also considering reaction times.

Based on the advantages identified using color, other corpora of colored
drawings were created (Bakhtiar et al., 2013; Dimitropoulou et al., 2009; Raman
et al., 2014; Tsaparina et al., 2011; Vivas et al., 2022). However, another recent
research identified that, while the amount of correct answers increased with
the color format, longer reaction times were observed (Martinez-Cuitifio et al.,
2019). This increase in reaction times is related to the cognitive processes
required to perceive the differences between the exemplars of a semantic
category that share surface attributes of shape and color (i.e., lemon and lime).

In parallel, technological advances have enabled the development and
standardization of photographic stimulus sets for adult (Adlington et al., 2009;
Krautz & Keuleers, 2021; Martinez et al., 2020; Moreno-Martinez & Montoro,
2012; Ni et al., 2019; Saryazdi et al., 2018) and child populations (Martinez et al.,
2020; Martinez & Matute, 2019; Krautz & Keuleers, 2022). Photographs are
considered more ecological stimuli because, unlike drawings, they offer a
realistic representation of the concept, including surface details such as color,
brightness, and shade (Martinez & Matute, 2019). These features may enhance
perceptual processing and influence recognition speed.
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Considering that pictorial characteristics of both formats (drawings and
photographs) would affect object recognition processes and reaction times,
new research has focused on elucidating which format facilitates recognition.
Some compared the recognition of both materials taken from different corpora
of stimuli (Biederman & Ju, 1988; O'Sullivan et al., 2012; Shao & Stiegert, 2016),
while others used black-and-white drawing and photograph stimuli from the
same set (Salmon et al., 2014). The evidence suggests that photographs prompt
shorter reaction times and more correct answers, even compared to black-and-
white drawings (Salmon et al., 2014). Results are still controversial. O Sullivan
et al. (2012) found that, when naming photos, the use of specific names
increases as the material allows identifying the subordinate concept. That is,
when subjects look at a dog’s photograph, they attempt to determine the
animal’s breed (i.e., a Dalmatian). By contrast, when a drawing is presented,
participants keep the modal name (i.e., dog) and do not seek to access the
breed. This suggests that visual stimulus format not only affects speed and
accuracy but may also influence the level of semantic detail accessed. However,
other studies did not identify differences between the two formats (Biederman
& Ju, 1988). Moreover, a recent study (Adams et al., 2024) contrasted the same
concept presented in grey vs. colored photographs and no differences in
accuracy or reaction times between the two formats were identified

Although some studies have contrasted the influence of pictorial format
on naming performance between the two formats (drawing vs. photograph),
fewer studies have examined how this interaction affects semantic domains:
living things (LTs) and non-living things (NLTs). Several studies suggest that
the lack of visual detail, particularly color, can impair recognition of LTs, which
often rely more heavily on surface features. For example, fruits and vegetables
may be harder to identify without color cues (Chainay & Rosenthal, 1996;
Rossion & Pourtois, 2001). However, findings are inconsistent, and further
research is needed to clarify how visual formats interact with semantic
domains.

This study aimed to examine the impact of visual format (drawings vs.
photographs) on the oral naming of LTs and NLTs. We compared the
recognition of the same set of concepts presented in both formats to healthy
adult participants. According to the literature reviewed, we hypothesize that
photographs will improve accuracy and reaction times for concepts,
particularly for NLTs, which tend to elicit basic-level labels and are less visually
confusable (e.g., a hammer). In contrast, LTs, which are more likely to be
named at the subordinate level (e.g., specific dog breeds), may exhibit longer
reaction times and lower accuracy due to increased visual and lexical
competition.
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Methods

Participants

In this study, 56 volunteers were divided into two material groups: (i) colored
drawings and (ii) photos. The first group consisted of 28 subjects (70 %
women), with a mean age of 27.57 years (SD = 5.71) and a mean of 16.82 years of
education (SD = 2.52). The other group included 28 subjects (70 % women)
with a mean age of 26.94 years (SD = 4.33) and a mean of 16.71 years of
education (SD = 2.95).

The two groups were matched in gender, age (tu;)= .447; p = .658) and
years of education (t;,= .167; p = .869). All the subjects were native Spanish
speakers from Argentina, with no history of psychiatric, neurological, or
language acquisition problems. None of them presented any visual impairment
at the time of the assessment. All participants provided written informed
consent before the task.

This study was conducted in accordance with the Declaration of Helsinki
and was approved by the Ethics Committee of the Faculty of Psychology,
University of Buenos Aires (Approval No. CElI25026). All data were collected
considering the Argentine Act No. 25525, which regulates the protection of
personal data. All participants were assessed individually at the Institute of
Cognitive Neurology, Favaloro University, or University of Buenos Aires. None
of the participants received financial compensation for participating.

Materials

Stimuli consisted of 140 colored drawings taken from Cycowicz et al. (1997) and
140 photos taken from Brodeur et al. (2014). The same 140 concepts were shown
using colored drawings and photographs. Half the stimuli depicted LTs and the
other half represented NLTs. Each domain consisted of five categories with
14 exemplars per category. The categories included in the LTs domain were
domestic animals, wild animals, insects, vegetables, and body parts. Those in
the NLTs domain were utensils, transport, house objects, clothes, and musical
instruments. Based on normative data for the Argentine adult population
(Manoiloff et al., 2010; Martinez-Cuitifio et al., 2015), the lexical labels included
in the lists were matched in the principal psycholinguistic variables: name
agreement, subjective lexical frequency, conceptual familiarity, age of
acquisition, number of syllables, and number of phonemes.
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Procedure

Both tasks were designed and administered using the DMDX program (Foster &
Forster, 2003). Subjects sat facing a microphone adjusted to an optimal distance
from the participant’s mouth to guarantee high-quality recordings. They had to
name each stimulus using a single word, as accurately and quickly as possible.
The design was based on the one reported by Laws (2000). Stimuli were
individually presented against a white background in the center of the screen.

Before each picture, a fixation point (*) was presented for 400 ms, followed
by a 200 ms blank screen. Next, the picture appeared for 8oo ms, followed by
another blank screen, which could last up to 4000 ms. Subjects could use this
extra time to give their responses. If the subject uttered the answer before the
first 8oo ms had finished, the stimulus would remain visible for the duration of
that period. Before starting with the task, participants performed a trial with 10
stimuli. The number of correct answers per subject and the response times
(RTs) were recorded. The latter variable was indexed by voice-onset time, as
measured with the Check Vocal program (Protopapas, 2007).

Analysis

The analyses were performed using Jamovi (The Jamovi Project, 2024), an
open-source statistical software. Data were analyzed using mixed-effects
models. First, a generalized linear mixed-effects model (GLMM) was used to
analyze naming accuracy, a binary outcome (correct vs. incorrect answer). The
model included accuracy as the dependent variable, and the fixed factors were
the format (photos vs. colored drawings) and the semantic domain (LTs vs.
NLTs), as well as their interaction. Random intercepts were items and
participants to account for between-item and between-subject variability.

Second, to examine RTs, we employed a linear mixed-effects model
(LMM). RTs were analyzed in their original millisecond scale. Extreme RTs
(values exceeding +2 standard deviations from the mean RT for each stimulus
across participants) were excluded following the methodology proposed in
psycholinguistic research (Gale et al., 2006; Snodgrass & Yuditsky, 1996). This
represents less than 2 % of the data. As in the accuracy model, fixed effects
included format, semantic domain, and their interaction, while random
intercepts were specified for items and participants.

Results

Descriptive results for accuracy are presented in Table 1. This table shows the
estimated marginal means for correct answers across visual formats (colored
drawings and photographs) and semantic domains (NLTs and LTs).
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Table 1
Estimated Marginal Means for Naming Accuracy (Proportion of Correct Answers)

Format Domain Mean SE 95 % CI

Photograph NLTSs .961 .0088 [.939, .975]
LTs .950 .0109 [.924, .968]

Colored drawing NLTSs .954 .0105 [.928, .970]
LTs .944 .0124 [.015, .064]

Note. Accuracy values represent estimated marginal means derived from the
GLMM. SE = standard error; CI = confidence interval. Accuracy is expressed as
probability (range: 0-1). NLTs = Non-living things; LTs = Living things.

Detailed fixed-effects estimates from the generalized linear mixed-effects
model (GLMM) for accuracy are presented in Table 2. Results indicated no
significant main effect of format ()3 = 3.07, p = .080), semantic domain (x?q) =
.55, p = .458) or interaction between format and domain (x?q) = .16, p = .694).
Fixed-effect estimates confirmed these nonsignificant effects, with a trend
toward higher accuracy in photographs (OR = .87, 95 % CI [.74, 1.02]).

Table 2
Fixed Effects from the GLMM for Accuracy

Fixed Effect Estimate SE OR 95 % CI z p
(Intercept) 3.0005 1724 20.095 [14.33,28.17] 1739 <.001
Format

Color vs. Photo -.1433 .0818 .866 [.738,1.020] -1.15 .080
Domain

LTs vs. NLTs -.2205 2973 .802 [0.448,1.440] -.74 .458
Interaction

ColorxDomain .0576 1464 1059  [0.795,1.410] .39  .604

Note. SE = standard error; CI = confidence interval; OR = odds ratio;
LTs = Living things; NLTs = Non-living things. Marginal R? = .057, Conditional
R? = 502, n = 57509.
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Accuracy was slightly higher for photographs, and across both formats, NLTs
were named more accurately than LTs. The largest difference was observed in
the photograph format, although none of these effects reached statistical
significance. These differences between performances by formats and domains
are illustrated in Figure 1.

Figure 1
Mean Accuracy Scores for LTs and NLTs Domains in Both Bormats

Accuracy by Format and Domain
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Post hoc analyses with Bonferroni correction revealed a significant advantage
for NLTs over LTs across formats. This effect was consistent in both the
photograph and colored drawing conditions, with no significant differences
between formats or evidence of interaction.

For accuracy, the model revealed substantial variability across participants
and items. The standard deviation of the random intercept for subjects was .515
(variance = .265; ICC = .074; 95 % CI [0.360, .736]), and for items, it was 1.623
(variance = 2.634; ICC = .446; 95 % CI [1.307, 2.016]).

Descriptive results for RTs are presented in Table 3. This table shows the
estimated marginal means for reaction times across visual formats (colored
drawings and photos) and semantic domains (NLTs and LTs).

Detailed fixed-effect estimates from the linear mixed-effects model (LMM) for
RTs are presented in Table 4.
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Table 3
Estimated Marginal Means for Reaction Times

Format Domain Mean SE 95 % CI
Photograph ~ NLTs 1031 34.6 [963, 1100]
LTs 1112.5 34.6 [1043, 1180]
Colored NLTs 1162 34.9 [1093, 1231]
drawing
LTs 1169 34.9 [1169, 1307]

Note. Reaction time (RTs) values represent estimated marginal means
(EMMs) derived from the LMM. SE = standard error; CI = confidence interval.
RTs are expressed in milliseconds (ms). NLTs = Non-living things; LTs = Living
things.

Table 4
Fixed Effects from the GLMM for Reaction Times

Fixed Effect Estimate SE 95 % CI t p
(Intercept) 135.73 2714 [1082.54, 1188.9] 41.845 <.001
Format

Color vs. Photo 128.55 812  [112.53,144.5] 15.829 <.001
Domain

LTs vs. NLTs 77.95 42.03 [-4.42,160.3] 1.855 .066
Interaction

ColorxDomain -4.27 14.6  [-32.89, 24.4] -.292  .0770

Note. SE = standard error; CI = confidence interval. LTs = Living things;
NLTs = Non-living things. Marginal R? = .079, Conditional R? = .460, n = 4946.

For RTs, a significant main effect of format emerged (F, 15.8) = 15.829, p < .001),
indicating that photographs were named faster (M = 1071 ms) than colored
drawings (M = 1200 ms). The analysis identifies a marginal effect of semantic
domain (F, 5, = 1.855, p = .066). Additionally, the interaction between format
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and domain was not statistically significant (F(, ,3.8) = .292, p = .770). The
estimated difference between formats was 129 ms (95 % CI [113, 145]), whereas
the effect of domain was smaller and nonsignificant (78 ms, 95 % CI [-4, 160]).
The RTs for both semantic domains across visual formats are illustrated in
Figure 2.

Figure 2
Mean Reaction Times for LTs and NLTs Domains in Both Formats
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The model also revealed substantial variability across participants and items.
The standard deviation of the random intercept for subjects was 107 ms
(variance = 11,432; ICC = .103; 95 % CI [87.4, 130.5]), and for items it was 244.7 ms
(variance = 59,877; ICC = .377; 95 % CI [208.2, 279.9]). The residual standard
deviation was 315 ms (variance = 99,198).

Discussion and Conclusions

The present study aimed to compare the performance of Spanish-speaking
adults in a picture naming task using two visual formats: colored drawings and
photographs. In previous studies using black-and-white line drawings, the
impact of visual format has often been observed when comparing performance
across semantic domains (LTs vs. NLTs). Therefore, we tried to determine
whether LTs and NLTs are equally recognized when presented as colored
drawings or photographs.
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Nowadays, a different set of 2D-images (i.e., black-and-white drawings,
colored drawings and color photographs) is available, and they differ in the
degree to which pictorial materials resemble objects. Although drawings have
been widely used in research and clinics with adults and children, their format
may generate differences in perceptual processing and influence access to
concepts. While drawings are prototypes and simple representations of
concepts, photographs are considered a more ecological format because they
are a realistic representation with more surface attributes. Moreover, the
format material (drawings vs. photos) differs in visual iconicity, with drawings
being less iconic material (Saryazdi et al., 2018).

The potential advantage of one material over the other (drawings vs.
photographs) in adult processing is still controversial (Saryazdi et al., 2018).
Some studies have identified an advantage in recognizing drawings or photos
(Brodeur et al., 2017; Salmon et al., 2014), while others have not found any
differences (Biederman & Ju, 1988; Snow et al., 2014).

Another important aspect is that the format will be influenced differently
depending on the cognitive processes required by the task. In a naming task,
the aim is to recover a specific word associated with a picture. In this sense, a
photograph of an object is a realistic representation of a category exemplar in a
particular moment, whereas a drawing is a generalization of a concept. A
previous study found that photograph naming generates more subordinate
names (e.g., dog breeds) than more general names (e.g., dogs) in drawing
naming (O'Sullivan et al., 2012). In addition, subordinate names occur more
frequently in the LTs domain than in the NLTs domain.

In this study, no significant differences in performance (accuracy) were
identified between the two formats (drawings vs. photographs). This means
that participants correctly retrieve the same number of words regardless of the
format used. However, a significant advantage for NLTs over LTs was observed,
as we hypothesized. Thus, the hypotheses were only partially confirmed:
photographs facilitated faster naming, but they did not significantly improve
accuracy compared to colored drawings. These results align with previous
studies in which the NLTs domain is better named than LTs using black-and-
white drawings (Gaffan & Heywood, 1993; Martinez Cuitifio & Jaichenco, 2015).
In this study, the greater number of surface attributes presented in
photographs does not modify the number of correct answers. However,
photographs were named faster than drawings, and this pattern suggests that
photos, likely due to their higher visual iconicity and greater ecological
validity, facilitate faster lexical access. Finally, although there was a trend
toward faster naming of NLTs compared to LTs, this effect did not reach
significance, even if the direction was consistent with previous studies
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(Humphreys et al., 1988; Lloyd-Jones & Humphreys, 1997; Martinez-Cuitifio
et al., 2019; Moreno-Martinez & Moratilla-Pérez, 2016)

Our results show that photographs facilitate perceptual processing in
adult subjects. This advantage is observed in the RTs, but not so in the number
of correct responses in the naming task. Although our findings are largely
consistent with previous studies regarding the influence of visual format in
naming tasks, the present research offers a methodological contribution that
strengthens the robustness of these results: the use of mixed-effects models to
examine both accuracy and reaction times. These models enable a more precise
estimation of the influence of format and semantic domain, while accounting
for item and participant variability. This approach enhances the reliability of
our findings and underscores the importance of incorporating such models in
psycholinguistic and cognitive research.

These findings have some practical implications. In educational and
clinical practices, pictorial stimuli are frequently used to assess lexical access or
semantic processing, so the visual format can affect recognition and processing
speed. Therefore, photographs may produce advantages when efficiency is
essential, such as in reaction time assessments or interventions that target
processing speed.

A limitation of this study is that the photographic set used in the naming
task was developed for another cultural population, not for Spanish-speaking
adults from Latin America. Nowadays, other sets of photographs have been
standardized for different languages and cultures (Decuyper et al., 202i;
Brodeur et al.,, 2014), but none of those sets have been normed on Latin
American populations. Consequently, an important aspect to consider in future
research is to create a photographic set for these cultures, along with the
assessment of the potential impact of Spanish language variants on the naming
of LT and NLT.

Another limitation is that, although the same concepts were presented
across both visual formats, the images were not strictly identical in their visual
representations, unlike in Adams et al. (2024). Variations in visual attributes
such as contour, perspective, and detail may have impacted accuracy or
reaction times. In future studies, this limitation can be overcome using
artificial intelligence tools, which enable the generation of photographs based
on drawings while replicating key visual characteristics (i.e., shape, orientation,
proportions). This new method offers a promising approach to achieving
greater consistency across various formats.

Future studies could explore the effects of visual format in other tasks,
such as semantic categorization or association tasks. Additionally, it would be
valuable to examine whether the facilitation observed with photographs
extends to clinical populations or individuals with varying educational
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backgrounds, given that visual iconicity may differentially influence processing
across these variables.

Funding

The study is carried out within the research project Access to Conceptual
Representations from Different Visual Formats: Vector Drawings, Photographs,

and Emoji supported by the National Scientific and Technical Research Council
(CONICET), Argentina.

Disclosure Statement

The authors reported no potential conflicts of interest.

References

Adams, J., Sherman, S. M., & Williams, H. L. (2024). Revisiting Snodgrass and Vanderwart in
photograph form: The Keele Photo Stimulus Set (KPSS). Behavior Research Methods,
56, 3861-3872. https://doi.org/10.3758/s13428-024-02351-1

Adlington, R. L., Laws, K. R., & Gale, T. M. (2009). The Hatfield Image Test (HIT): a new
picture test and norms for experimental and clinical use. Journal of Clinical and
Experimental = Neuropsychology, 31(6), 731-753. http://dx.doi.org/10.1080/13803390
802488103

Bakhtiar, M., Nilipour, R., & Weekes, B. S. (2013). Predictors of timed picture naming in
Persian. Behavior Research Methods, 45(3), 834-841. http://dx.doi.org/10.3758/s13428-
012-0298-6

Bartos, A., & Diondet, S. (2024). Sensitive written hedgehog PICture Naming and Immediate
Recall (PICNIR) as a valid and brief test of semantic and short-term episodic memory
for very mild cognitive impairment. Journal of Alzheimer's Disease, 102(2), 396-
410. https://doi.org/10.1177/13872877241289385

Biederman, I., & Ju, G. (1988). Surface vs. edge-based determinants of visual recognition.
Journal of Cognitive Psychology, 20, 38-64. https://doi.org/10.1016/0010-0285(88)90024-2

Bonin, P., Poulin-Charronnat, B., Lukowski Duplessy, H., Bard, P., Vinter, A., Ferrand, L., &
Méot, A. (2020). IMABASE: A new set of 313 colourised line drawings standardised in
French for name agreement, image agreement, conceptual familiarity, age-of-
acquisition, and imageability. Quarterly Journal of Experimental Psychology (2006),
73(11), 1862-1878. https://doi.org/10.1177/1747021820932822

Brodeur, M. B., Guérard, K., & Bouras, M. (2014). Bank of Standardized Stimuli (BOSS) Phase
II: 930 new normative photos. PLoS One, 9(9), 1-10. https://doi.org/10.1371/journal.
pone.o106953

290


https://doi.org/10.3758/s13428-024-02351-1
http://dx.doi.org/10.1080/13803390802488103
http://dx.doi.org/10.1080/13803390802488103
http://dx.doi.org/10.3758/s13428-012-0298-6
http://dx.doi.org/10.3758/s13428-012-0298-6
https://doi.org/10.1177/13872877241289385
https://doi.org/10.1016/0010-0285(88)90024-2
https://doi.org/10.1177/1747021820932822
https://doi.org/10.1371/journal.pone.0106953
https://doi.org/10.1371/journal.pone.0106953

Not just a pretty picture: Effects of colored drawings and photographs...

Brodeur, M. B., O’Sullivan, M., & Crone, L. (2017). The impact of image format and
normative variables on episodic memory. Cognitive Science and Neuroscience, 4, 1-
22. https://doi.org/10.1080/23311908.2017.1328869

Cycowicz, Y. M., Friedman, D., Rothstein, M., & Snodgrass, J. G. (1997). Picture naming by
young children: Norms for name agreement, familiarity, and visual complexity. Journal
of Experimental Child Psychology, 65(2), 171- 237. https://doi.org/10.1006/ jecp.1996.2356

Chainay, H., & Rosenthal, V. (1996). Naming and picture recognition in probable
Alzheimer’s disease: Effects of color, generic category, familiarity, visual complexity,
and shape similarity. Brain and Cognition, 30(3), 403-405.

Decuyper, C., Brysbaert, M., Brodeur, M. B., & Meyer, A. S. (2021). Bank of Standardized
Stimuli (BOSS): Dutch Names for 1400 Photographs. Journal of Cognition, 4(1):33, 1-11.
https://doi.org/10.5334/joc.180

Dimitropoulou, M., Dufiabeitia, J. A., Blitsas, P., & Carreiras, M. (2009). A standardized set
of 260 pictures for Modern Greek: norms for name agreement, age of acquisition, and
visual complexity. Behavior Research Methods, 41, 584-589. https://doi.org/10.3758/
BRM.41.2.584

Dunabeitia, J. A., Crepaldi, D., Meyer, A. S., New, B., Pliatsikas, C., Smolka, E., & Brysbaert,
M. (2018). MultiPic: a standardized set of 750 drawings with norms for six European
languages. The Quarterly Journal of Experimental Psychology 71(4), 808-816.
http://dx.doi.org/10.1080/17470218.2017.1310261

Foster, K. 1., & Forster, J. C. (2003). DMDX: A windows display program with millisecond
accuracy. Behavior Research Methods Instruments and Computers, 35, 116-124.
http://dx.doi.org/10.3758/BF03195503

Gaffan, D., & Heywood, C. (1993). A spurious category-specific visual agnosia for living
things in normal human and nonhuman primates. Journal of Cognitive Neuroscience,
5(1), n18-128. https://doi.org/10.162/jocn.1993.5.1.118

Gisbert-Muifioz, S., Quifiones, I., Amoruso, L., Timofeeva, P., Geng, S., Boudelaa, S.,
Pomposo, 1., Gil-Robles, S., Carreiras, M. (2021). MULTIMAP: Multilingual picture
naming test for mapping eloquent areas during awake surgeries. Behavior Research
Methods, 53(2), 918-927. http://dx.doi.org/10.3758/513428-020-01467-4

Humphreys, G. W., Riddoch, M. J., & Quinlan, P. T. (1988). Cascade processes in picture
identification. Cognitive Neuropsychology, 5(1), 67-103.

Krautz, A. E., & Keuleers, E. (2022). LinguaPix database: A megastudy of picture-naming
norms. Behavior Research Methods, 54(2), 941-954. https://doi.org/10.3758/s13428-021-
01651-0

Laws, K. R. (1999). Gender affects latencies for naming living and nonliving things:
implications for familiarity. Cortex, 35 729-733. http://dx.doi.org/10.1016/soo10-
9452(08)70831-1

Laws, K. R. (2000). Category-specificity naming errors in normal subjects: The influence of
evolution and experience. Brain and Language, 75, 123-133. http://dx.doi.org/10.1006/
brln.2000.2348

Lloyd-Jones, T. J., & Humphreys, G. W. (1997). Perceptual differentiation as a source of
category effects in object processing: Evidence from naming and object decision.
Memory and Cognition, 25, 18-35. http://dx.doi.org/10.3758/BF03197282

Manoiloff, L., Artstein, M., Canavoso, M., Fernandez, L., & Segui, J. (2010). Expanded norms
for 400 experimental pictures in an Argentinean Spanish-speaking population.
Behavior Research Methods, 42(2), 452-460. http://dx.doi.org/10.3758/BRM.42.2.452

201


https://doi.org/10.1080/23311908.2017.1328869
https://doi.org/10.1006/jecp.1996.2356
https://doi.org/10.5334/joc.180
https://doi.org/10.3758/BRM.41.2.584
https://doi.org/10.3758/BRM.41.2.584
http://dx.doi.org/10.1080/17470218.2017.1310261
http://dx.doi.org/10.3758/BF03195503
http://dx.doi.org/10.1162/jocn.1993.5.1.118
http://dx.doi.org/10.3758/s13428-020-01467-4
https://doi.org/10.3758/s13428-021-01651-0
https://doi.org/10.3758/s13428-021-01651-0
http://dx.doi.org/10.1016/s0010-9452(08)70831-1
http://dx.doi.org/10.1016/s0010-9452(08)70831-1
http://dx.doi.org/10.1006/brln.2000.2348
http://dx.doi.org/10.1006/brln.2000.2348
http://dx.doi.org/10.3758/BF03197282
http://dx.doi.org/10.3758/BRM.42.2.452

Macarena Martinez-Cuitifio, Dolores Zamora, Josefina Castillo Cerutti,
Nicolas Nahuel Romero, & Juan Pablo Barreyro

Martinez-Cuitifio, M., Peccin, A., Soriano, F., & Barreyro, J. P. (2019). Efectos categoriales en
tareas de denominacion y categorizacion de dibujos con y sin color. Cuadernos de
Neuropsicologia, 13(2), 37-45. http://dx.doi.org/10.7714/CNPS/13.2.203

Martinez-Cuitifio, M., Barreyro, J. P., Wilson, M., & Jaichenco, V. (2015). Nuevas normas
semanticas y de tiempos de latencia para un set de 400 dibujos en espaiiol.
Interdisciplinaria, 32(2), 289-305.

Martinez Cuitifio, M., & Jaichenco, V. (2015). Seres vivos y artefactos: ;Efectos categoriales
producto de la ausencia de color en tareas de denominacién de dibujos? [Living things
and artifacts: categorial effects in black-and-white picture naming tasks?]. Escritos en
Psicologia, 8(1), 57-68.

Martinez, N., Matute, H., & Goikoetxea, E. (2020). PicPsy: A new bank of 106 photographs
and line drawings with written naming norms for Spanish-speaking children and
adults. PLoS One, 15(9), Article e0238976. http://dx.doi.org/10.1371/journal.pone.
0238976

Martinez, N., & Matute, H. (2019). Examining the influence of picture format on children's
naming responses. Peer], 7:e7692. http://dx.doi.org/10.7717/peerj.7692

Moreno-Martinez, F.J., Montoro, P.R., & Laws, K.R. (2011). A set of high quality colour
images with Spanish norms for seven relevant psycholinguistic variables: the Nombela
naming test. Neuropsychology, Development, and Cognition. Section B. Aging
Neuropsychology and Cognition, 18(3), 293- 327. http://dx.doi.org/10.1080/138255
85.2010.540849

Moreno-Martinez, F. J., & Montoro, P. R. (2012). An ecological alternative to Snodgrass &
Vanderwart: 360 high quality colour images with norms for seven psycholinguistic
variables. PLoS One, 7(5), €37527.

Moreno-Martinez, F. J., & Moratilla-Pérez, 1. (2016). Naming and categorization in healthy
participants: Crowded domains and blurred effects of gender. The Spanish Journal of
Psychology, 19( e49), 1-15. http://dx.doi.org/10.1017/sjp.2016.59

Ni, L., Liu, Y., Yu, W., & Fu, X. (2019). The China Image Set (CIS): A new set of 551 colored
photos with Chinese norms for 12 psycholinguistic variables. Frontiers in Psychology,
4(10), 2631. http://dx.doi.org/10.3389/fpsyg.2019.02631

Nishimoto, T., Miyawaki, K., Ueda, T., Une, Y., & Takahashi, M. (2005). Japanese normative
set of 359 pictures. Behavior Research Methods, 37, 398-416. https://doi.org/10.3758/
BFo03192709

O'Sullivan, M., Lepage, M., Bouras, M., Montreuil, T., & Brodeur, M. D. (2012). North-
American norms for name disagreement: pictorial stimuli naming discrepancies. PLOS
One, 7(10), e47802. http://dx.doi.org/10.1371/journal.pone.oo47802

Paplikar, A., Varghese, F., Alladi, S., Vandana, V. P., Darshini, K. J., Iyer, G. K., Kandukuri, R.,
Divyaraj, G., Sharma, M., Dhaliwal, R. S., Kaul, S., Saroja, A. O., Ghosh, A., Sunitha, J.,
Khan, A. B., Mathew, R., Mekala, S., Menon, R., Nandi, R., Narayanan, J., ... ICMR
Neuro Cognitive Tool Box Consortium (2022). Picture-naming test for a linguistically
diverse population with cognitive impairment and dementia. International Journal of
Language & Communication Disorders, 57(4), 881-894. https://doi.org/10.1111/1460-
6984.12728

Protopapas, A. (2007). Check Vocal: A program to facilitate checking the accuracy and
response time of vocal responses from DMDX. Behavior Research Methods, 39(4), 859
862. http://dx.doi.org/10.3758/BF03192979

292


http://dx.doi.org/10.7714/CNPS/13.2.203
http://dx.doi.org/10.1371/journal.pone.0238976
http://dx.doi.org/10.1371/journal.pone.0238976
http://dx.doi.org/10.7717/peerj.7692
http://dx.doi.org/10.1080/13825585.2010.540849
http://dx.doi.org/10.1080/13825585.2010.540849
http://dx.doi.org/10.1017/sjp.2016.59
http://dx.doi.org/10.3389/fpsyg.2019.02631
https://doi.org/10.3758/BF03192709
https://doi.org/10.3758/BF03192709
http://dx.doi.org/10.1371/journal.pone.0047802
https://doi.org/10.1111/1460-6984.12728
https://doi.org/10.1111/1460-6984.12728
http://dx.doi.org/10.3758/BF03192979

Not just a pretty picture: Effects of colored drawings and photographs...

Raman, I., Raman, E., & Mertan, B. (2014). A standardized set of 260 pictures for Turkish:
norms of name and image agreement, age of acquisition, visual complexity, and
conceptual familiarity. Behavior Research Methods, 46, 588-595. http://dx.doi.org/
10.3758/513428-013-0376-4

Rossion, B., & Pourtois, G. (2001). Revisiting Snodgrass and Vanderwart's object database:
Color and texture improve object recognition. Journal of Vision, 1(3), 413.
http://dx.doi.org/10.1167/1.3.413

Rossion, B., & Pourtois, G. (2004). Revisiting Snodgrass and Vanderwart's object pictorial
set: The role of surface detail in basic-level object recognition. Perception, 33(2), 217-
236 http://dx.doi.org/10.1068/p5117

Salmon, J. P., Matheson, H. E., & McMullen, P. A. (2014). Photographs of manipulable
objects are named more quickly than the same objects depicted as line drawings:
evidence that photographs engage embodiment more than line drawings. Frontiers in
Psychology, 5, 187. http://dx.doi.org/10.3389/fpsyg.2014.01187

Saryazdi, R., Bannon, J., Rodrigues, A., Klammer, C., & Chambers, C. G. (2018). Picture
perfect: a stimulus set of 225 pairs of matched clipart and photographic images normed
by Mechanical Turk and laboratory participants. Behavior Research Methods, 50(6),
2498-2510. http://dx.doi.org/10.3758/513428-018-1028-5

Shao, Z., & Stiegert, J. (2016). Predictors of photograph naming: Dutch norms for 327
photographs. Behavior Research Methods, 48(2), 577-584. http://dx.doi.org/10.3758/
$13428-015-0613-0

Snodgrass, J. G., & Vanderwart, M. (1980). A standardized set of 260 pictures: Norms for
name agreement, image agreement, familiarity and visual complexity. Journal of
Experimental  Psychology: = Human Learning and Memory, 6, 174-215.
http://dx.doi.org/10.1037//0278-7393.6.2.174

Snodgrass, J. G., & Yuditsky, T. (1996). Naming times for the Snodgrass and Vanderwart
pictures. Behavior Research Methods, Instruments, and Computers, 28(4), 516-
536. https://doi.org/10.3758/BFo03200540

Snow, J. C., Skiba, R. M., Coleman, T. L., & Berryhill, M. E. (2014). Real-world objects are
more memorable than photographs of objects. Frontiers in Human Neuroscience, 8,
837. http://dx.doi.org/10.3389/fnhum.2014.00837

Souza, C., Garrido, M. V., & Carmo, J. C. (2020). A systematic review of normative studies
using images of common objects. Frontiers in Psychology, 11, Article 573314.
http://dx.doi.org/10.3389/fpsyg.2020.573314

The Jamovi Project (2024). Jamovi. (Version 2.6) [Computer Software]. Retrieved
from https://www.jamovi.org.

Tsaparina, D., Bonin, P., & Méot, A. (2011). Russian norms for name agreement, image
agreement for the colorized version of the Snodgrass and Vanderwart pictures and age
of acquisition, conceptual familiarity, and imageability scores for modal object names.
Behavior Research Methods, 43, 1085-1099. http://dx.doi.org/10.3758/s13428-011-0121-9

Vivas, L., Manoiloff, L., Linares, N., Fernandez Zaionz, A., & Montero, L. (2022). Argentinean
Psycholinguistic Picture Naming Test in color. Applied Neuropsychology: Adult, 29(4),
527-535. https://doi.org/10.1080/23279095.2020.1780238

293


http://dx.doi.org/10.3758/s13428-013-0376-4
http://dx.doi.org/10.3758/s13428-013-0376-4
http://dx.doi.org/10.1167/1.3.413
http://dx.doi.org/10.1068/p5117
http://dx.doi.org/10.3389/fpsyg.2014.01187
http://dx.doi.org/10.3758/s13428-018-1028-5
http://dx.doi.org/10.3758/s13428-015-0613-0
http://dx.doi.org/10.3758/s13428-015-0613-0
http://dx.doi.org/10.1037/0278-7393.6.2.174
https://doi.org/10.3758/BF03200540
http://dx.doi.org/10.3389/fnhum.2014.00837
http://dx.doi.org/10.3389/fpsyg.2020.573314
https://www.jamovi.org/
http://dx.doi.org/10.3758/s13428-011-0121-9
https://doi.org/10.1080/23279095.2020.1780238

