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resumo 
 

 

Distinguir itens animados de inanimados é essencial para a sobrevivência. Estudos 
têm demonstrado que as pessoas tendem a recordar melhor a informação 
relacionada com seres animados / vivos (como animais e pessoas) do que com seres 
inanimados / não-vivos (como objetos). A esta vantagem mnésica dá-se o nome de 
“efeito da animacidade”. Neste projeto realizámos três estudos que pretendem 
aprofundar o conhecimento sobre o efeito da animacidade. No Estudo 1 procedemos 
à recolha de avaliações da variável animacidade para um conjunto de 224 palavras 
do Português Europeu. Estes dados, obtidos de uma amostra de 72 participantes, 
permitiu a elaboração de uma base de dados de animacidade e a posterior seleção 
de estímulos para o segundo estudo. No Estudo 2, que contou com a participação de 
220 participantes, investigámos se o efeito da animacidade varia consoante o intervalo 
de retenção (recordação imediata versus 48 horas), bem como se depende do tipo de 
codificação (aprendizagem intencional vs. acidental). Os resultados revelaram um 
efeito da animacidade significativo em ambos os intervalos de retenção e verificou-se 
que aquele não depende do tipo de codificação. Obtiveram-se ainda duas interações 
significativas entre o tipo de palavra e a codificação, bem como entre o intervalo de 
retenção e a codificação. Ambas as interações se deveram ao facto de o tamanho 
efeito (d de Cohen) ser superior na condição acidental do que na intencional. No 
Estudo 3 pretendemos averiguar se o efeito da animacidade se mantém em quadros 
patológicos de deterioração mnésica, dado a literatura ser inconsistente quanto a esta 
temática. Para tal, recolhemos os resultados previamente obtidos por 61 utentes com 
demência no item de memória da versão portuguesa do Mini-Mental State 
Examination. Neste item, é solicitado ao participante que retenha e recorde três 
palavras que variam quanto ao seu estatuto de animacidade (pera, gato e bola). Os 
resultados revelaram um efeito significativo da animacidade na demência. Estes 
estudos fornecem novas evidências sobre a independência do efeito da animacidade 
quanto às condições de codificação, assim como sobre a sua longevidade menésica. 
Os resultados sugerem que esta vantagem mnésica se mantém ao longo do 
desenvolvimento humano (nomeadamente em idosos) e que parece resistir mesmo 
quando já estão em curso processos de declínio cognitivo mais avançados 
(nomeadamente demência, patologia de degeneração mnésica). Adicionalmente, 
disponibilizamos à comunidade científica um conjunto de dados normativos de 
animacidade que poderão orientar as suas escolhas de material para estudos de 
memória, ou outras áreas nas quais a animacidade possa ser relevante. De um modo 
global, os nossos estudos reforçam a robustez do efeito da animacidade usando um 
novo conjunto de manipulações experimentais e novos grupos de participantes. 
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Abstract 

 
Distinguishing animates from inanimates is essential for survival. Studies have 
demonstrated that people recall better animate / living related information (such as 
animals or humans) over inanimate / nonliving related information (such as objects). 
This mnemonic advantage is called the “animacy effect”. This project includes three 
studies that aim to extend the findings on the animacy effect. In Study 1 we 
collected normative data of animacy for a large set of 224 European Portuguese words 
and elaborated an animacy database. These data, obtained from 72 participants, 
allowed us to select the stimuli to be used in the second study. Study 2, which counted 
with 220 participants, we investigated the longevity of the animacy effect (immediate 
recall versus 48 hours delayed recall), as well as its independence from encoding 
instructions (intentional vs. incidental learning). The animacy effect remained 
significant in both retention intervals and the data revealed that it is independent of 
encoding. However, two significant interactions were also obtained, one between type 
of word and encoding and the other between retention interval and encoding. Both 
interactions were explained by larger effect sizes (Cohen’s d) in the incidental 
encoding condition over the intentional learning condition. In Study 3 we explored if the 
animacy effect remains in pathological memory conditions, specifically in patients 
diagnosed with dementia, as the literature is inconsistent in such field. The study was 
conducted by consulting data previously collected with 61 people with dementia on the 
memory item of the Portuguese version of the Mini-Mental State Examination. In such 
item, participants are asked to retain and recall three words that vary in their animacy 
status (pear, cat and ball). The results revealed a significant animacy effect in a set of 
patients diagnosed with dementia. As a whole, these studies provide new evidence 
about the independence of the animacy effect from encoding instructions as well as 
about its longevity in memory. The present outcomes suggest that this mnemonic 
advantage is preserved along the human life span (namely in later life) and seems to 
resist to the cognitive impairment (like dementia, a disease that mainly impairs 
memory). Furthermore, we make available to other researchers normative data on 
animacy which should be helpful for those interested in studying this variable in 
memory or other areas in which it has proven to be important. Generally, our findings 
reinforce the robustness of the animacy effect through a new set of experimental 
manipulations and the inclusion of new groups of participants. 
 
 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

“Indeed, a creature incapable of  

distinguishing animates from inanimates  

would be severely impaired.”  

(Opfer & Gelman, 2011, p. 213) 
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Introduction 

Imagine that you went out for a quiet walk and, suddenly, you came across a snake. Probably, 

at a later point in time, you will remember that snake, where you saw it and you will avoid that 

place. This apparently intuitive behavior is explained by Evolutionary Psychology. According to 

the evolutionary perspective, our memory (as well as all the human form) evolved to solve 

adaptative problems, such as avoid predators, find food or find a sexual mate to ensure reproduction. 

That is, by natural selection (Darwin, 1859), our memory became tuned to fitness-relevant 

information to enhance survival and our chances of reproduction (Klein, Cosmides, Tooby, & 

Chance, 2002; Nairne, Pandeirada, Gregory, & VanArsdall, 2009). Thus, fitness-relavant 

information is better retained and recalled than non-fitness-relevant information (Nairne, 

Pandeirada, & Fernandes, 2017). This view is supported by research addressing the survival (e.g., 

Nairne, Thompson, & Pandeirada, 2007), the contamination (e.g., Fernandes, Pandeirada, Soares, 

& Nairne, 2017), the animacy (Bonin, Gelin, & Bugaiska, 2014; Nairne, VanArsdall, & Cogdill, 

2017) and the reproduction effects (Pandeirada, Fernandes, Vasconcelos, & Nairne, 2017) in 

memory. The present work focuses on the animacy effect. 

The animacy effect refers to a processing advantage of animate (living) over inanimate 

(nonliving) items. According to the evolutionary perspective, animate items should receive priority 

processing because they were (and still are) important environmental stimuli. Living beings, such 

as animals and humans, may be potential predators, prey, sexual mates, enemies, kin, friends and 

partners for social interaction, as well as other possibilities (Nairne, VanArsdall, et al., 2017; 

VanArsdall, Nairne, Pandeirada, & Cogdill, 2015). Note that all of these examples have a direct 

impact in the individual’s chances of survival and reproduction. 

This processing advantage of animates also have a special status in other domains. For 

example, children aged two months smile to human (but not toy) faces (Brazelton, Koslowski & 

Main, 1974, as cited in Opfer & Gelman, 2011) and by the age of 11 months, children distinguish 

animate from inanimate items, in spite of the between-category similarities (e.g., birds and airplanes 

both have wings; Mandler & McDonough, 1993). Not to mention that four-years-old children seem 

to understand death (but not sleep) as the cessation of animacy (Barrett & Behne, 2005). Animacy 

is also important in language, as it mediates grammar rules cross-culturally (Gennari, Mirković, & 

Macdonald, 2012; Soares, Fraga, Comesaña, & Piñeiro, 2010) and influences speech production 

and processing (Hung & Schumacher, 2014; Szewczyk & Schriefers, 2011).  

Animates capture faster attention and hold it longer than inanimate items (Calvillo & 

Hawkins, 2016; New, Cosmides, & Tooby, 2007; Yang et al., 2012) even if the inanimates are 
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threatening objects (such as guns or vehicles). This attentional advantage is described in the 

literature as the animate monitoring hypothesis (New et al., 2007). The latest work about the role of 

animacy in attention revealed that, in an adapted Stroop task, people took longer to name the color 

of animate words as compared to inanimate words (Bugaiska et al., 2018). This finding is explained 

by the fact that animate’s processing is prioritized, which generated more interference when 

processing the color of words referring to animates than to inanimates. 

People also recall better animate over inanimate items. Indeed, Nairne and collaborators 

(2013), using regression analyses, found that animacy is one of the best predictors of recall. Yet, 

animacy is still an uncontrolled variable in cognitive research (Nairne et al., 2013; VanArsdall, 

Nairne, Pandeirada, & Blunt, 2013) and not many databases are available to allow the manipulation 

of this variable. As far as we know, there is only an unpublished American English animacy 

database: VanArsdall (2016). The main aim of VanArsdall’s work was to set the underlying factors 

of the animacy construct. The author presented a list of 1200 words and obtained ratings in six 

scales, one per each underlying factor of animacy: movement likelihood, ability to reproduce, goal-

directedness, ability to think, similarity to a person and living/nonliving. Given the importance of 

the animacy dimension and the lack of Portuguese data that allows us to manipulate it, our first aim 

was to collect animacy ratings for a set of concrete words from European Portuguese. 

The animacy effect is a robust phenomenon and has been reported across various laboratories. 

This effect has been already obtained in cued (VanArsdall et al., 2015) and free recall (Bonin, Gelin, 

Laroche, Méot, & Bugaiska, 2015; Nairne et al., 2013; Popp & Serra, 2015, 2018; VanArsdall, 

Nairne, Pandeirada, & Cogdill, 2016), recognition (Bonin et al., 2014), spatial and temporal 

memory (Gelin, Bonin, Méot, & Bugaiska, 2018), metamemory (Li, Jia, Li, & Li, 2016), nonwords’ 

processing (VanArsdall et al., 2013), and with word and picture stimuli (Bonin et al., 2014). 

Furthermore, the animacy effect has been obtained independently of the encoding condition, that is, 

incidental or intentional learning (Gelin, Bugaiska, Méot, & Bonin, 2017).  

Despite all the recent interest around the animacy effect in memory, little attention has been 

dedicated to the longevity of the animacy effect, as these studies only employed short retention 

intervals between encoding and testing. Indeed, if animates’ processing is prioritized and enhances 

survival, it would be expected that the retention and use of such information would persist over 

longer periods of time and not only just a few minutes. Some authors have studied the longevity of 

the survival processing effect (Abel & Bäuml, 2013; D. Clark & Bruno, 2016; Raymaekers, Otgaar, 

& Smeets, 2013). Results revealed that more items are recalled in the survival condition (over 

control conditions) even after a 96 hours retention interval (D. Clark & Bruno, 2016). As the 
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animacy effect also has importance for survival, we would expect that people would recall more 

animate over inanimate words after a delay period that lasts more than just a few minutes (as it has 

been studied). 

Another characteristic of the reported studies on animacy has to do with the participants. All 

of the above-cited works used young-adults. As a matter of fact, the results about the animacy effect 

seem to be incongruent when it is studied with healthy old people (Bugaiska, Méot, & Bonin, 2016) 

as well as in clinical populations (Aiello et al., 2018; Caramazza & Shelton, 1998; Lambon Ralph, 

Howard, Nightingale, & Ellis, 1998). Within the referred populations, some studies indicate a 

mnemonic and/or linguistic advantage of animate over inanimate items, whereas others report the 

opposite outcome. Such data inconsistency could be explained by the consideration of participants 

with damage in different brain areas, which motivated the proposal of specialized animate-

inanimate neural pathways (Gobbini et al., 2010; Santos et al., 2010; Sha et al., 2015). However, 

such literature inconsistency remains to be solved. 

Given all the above, in this thesis we present a series of three studies aiming to fill some gaps 

in the literature concerning the animacy effect. In Study 1, animacy rating data were collected from 

a Portuguese sample and a database containing those ratings was elaborated. This database provides 

researchers with a reliable and useful tool to select stimuli (words) for other experiments. In Study 

2, we explored the longevity of the animacy effect with both incidental and intentional learning 

tasks. We predict that the animacy effect will remain even after the delay period and that, similarly 

to the results reported by Gelin and collaborators (2017), it will not be affected by the different 

encoding instructions. Finally, in Study 3 we explored the animacy effect in people with dementia. 

This last study relied on documented data previously collected during the cognitive assessment of 

patients. In this task, participants were asked to retain three words varying their degree of animacy 

(animate, inanimate and ambiguous). We predicted that animates would be recalled better than the 

inanimates, even in dementia.  

 

Study 1: Collection of Normative Data of Animacy 

Before studying animacy, one needs to know which items are considered as animate and 

inanimate by people. Until now, as far as we know, only VanArsdall (2016) collected normative 

data for the animacy of nouns. Those data are available in English and were obtained in a North 

American sample. The principal aim of this first study (Study 1) was to collect normative data of 

animacy in European Portuguese (EP). This normative data allowed us to select the stimuli (animate 

and inanimate words) for our Study 2.  
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Method 

Participants. 

Eighty-four participants answered to an online animacy rating survey. Twelve participants 

were excluded because they were not EP native speakers (n = 2) or failed the attention check items 

(n = 10). In total, 72 participants (72.2% female) contributed to the data here reported (Mage = 31.44; 

SD = 13.66; Meducation years = 15.57; SD = 2.78). Most of the participants were from the academic 

field (47.2% were students and 22.2% were teachers or researchers) and all of them were EP native 

speakers. This number of participants ensures a minimum number of 20 ratings per word (a typical 

measure in similar studies, cf. J. Clark & Paivio, 2004). 

 

Materials. 

We started by collecting information from norming studies that contained information on 

relevant variables. This resulted on an initial set of 406 words being covered by several European 

Portuguese word databases (Cameirão & Vicente, 2010; Marques, Fonseca, Morais, & Pinto, 2007; 

Soares, Comesaña, Pinheiro, Simões, & Frade, 2012; Soares, Costa, Machado, Comesaña, & 

Oliveira, 2017), containing different normative variables. Those databases were chosen because 

they contained a greater number of words than other EP databases and included variables that were 

controlled in other studies on animacy, such as concreteness, age of acquisition and frequency (e.g., 

Bonin et al., 2015; Nairne et al., 2013; VanArsdall et al., 2016). From this initial set, we selected 

224 concrete words from the Minho Word Pool Database (Soares et al., 2017) which were 

simultaneously present in at least two other databases from the above identified; we considered as 

concrete all words rated above five (in a 7-point scale) in this database. Then two researchers 

independently pre-classified those words as animate (e.g., animals and professions), inanimate (e.g., 

manmade objects and vehicles) or ambiguous (e.g., body parts and plants). Based on their 

classification, the set of 224 words was distributed as follows: 64 animates, 139 inanimates, and 21 

ambiguous. These were used in the online rating study which aimed to collect further animacy 

ratings. Each participant only rated a set of 112 words, ensuring that each participant would always 

rate the same number of animates (n = 32), inanimates (n = 70), and ambiguous (n = 10) words. The 

to-be-rated words were randomly selected by the program for each participant from the initial pool 

of 224 words.  
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Procedure.  

After a review about animacy definitions and rating instructions, we opted to define the 

animacy construct as living-nonliving (following authors as Bonin et al., 2015; Nairne, VanArsdall, 

& Cogdill, 2017; Nairne et al., 2013). Although, other areas have adopted other definitions of 

animacy (e.g., agency, Gelman & Spelke, 1981; and humanity, Soares et al., 2010).  

After the consent form fulfilment, participants were asked to rate 112 words (from a pool of 

224 concrete nouns) in terms of animacy, through an online survey ran using the Limesurvey 

platform housed at the University of Aveiro1. The participants were contacted in person (students 

from the University of Aveiro), or via social networks. Participants were asked to rate each word 

using a 7-point scale ranging from totally nonliving / inanimate (label for value of 1) to totally living 

/ animate (label for value of 7). Our animacy rating instructions (Appendix 1) were similar to those 

used in VanArsdall (2016) and VanArsdall, Nairne, Pandeirada, & Blunt (2013). Words were 

presented in four groups of 28 while ensuring that a similar number of animates, inanimates and 

ambiguous words were presented in each of these groups. Participants were required to provide a 

rating for the words before being able to move on to the next page, similarly to the procedure 

followed by VanArsdall (2016). To ensure the reliability of the online collected data, as suggested 

by Rouse (2015), participants were presented two attention checks during the study and a final 

honesty question. The first attention check was presented at the halfway point, after two sets of 28 

items (“Have you ever walked on the surface of Mars?”, participants could respond Yes or No). The 

second attention check was presented after the following two sets of 28 items (“What is the second 

word in this question: How many colors are there in the Portuguese flag?”). Only the responses 

from those participants who responded correctly to these attention check questions were considered 

valid. At the end of the study, participants were asked if they paid attention and answered honestly 

to the survey. They were presented with a forced choice between “Yes, keep my data”, and “No, 

delete my data”; if a “no” response occurred, the data were not scored. Finally, sociodemographic 

data (age, gender, occupation, native language and education level) was also collected. Each 

participant took approximately 19 minutes to complete the online survey. 

 
 

                                                 
1 The online survey for rating word’s animacy is available at http://questionarios.ua.pt/index.php/945271/lang-pt.  

http://questionarios.ua.pt/index.php/945271/lang-pt
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Results and Discussion 

Each word received, on average, 36 ratings (SD = 4.13; range = 26 – 46). The normative 

results per word (mean and standard deviations) are available in Appendix 2. All the 224 words are 

listed by animacy ratings in EP along with its English translation.  

Considering our rating scale, we considered as animate those words that received 

classifications above five (in a 7-point scale); words receiving ratings lower than three were 

considered as inanimates; words rated lower than five and higher three were not considered in our 

analysis as these would be ambiguous with respect to animacy. Assuming these classification rules, 

we obtained a set of 79 animates (M = 6.29; SD = 0.55) which include all of our previously classified 

animates plus some of our previously classified ambiguous words. A set of 138 inanimates was 

obtained (M = 1.84; SD = 0.34), including all of our previously considered inanimates (one word 

considered by us as inanimate was, on average, classified as ambiguous by our participants, that is, 

rated higher than 3 and lower than 5). Participants scored other six words of our 224-word pool as 

ambiguous. As expected, the ratings of animates and inanimates were highly significant, t(112.97) 

= - 64.58, p < .001, d = - 9.11.  

There was some discrepancy between our initial animacy classification and the data collected, 

particularly with respect to the ambiguous words. These corresponded mostly to plants and body 

parts which had been classified in such manner in previous studies (Nairne et al., 2013) but that our 

participants tended to consider more often as being animates. Such results lead us to conclude that, 

although the animate-inanimate distinction seems trivial (rate items as living/nonliving), it is not 

(Nairne, VanArsdall, et al., 2017). Then, questions such as “are smiles and blood animate entities?” 

or “is a slave more animate than a baby?” may arise.  

According to participants’ comments about the rating task, our sample found it difficult to 

rate ambiguous words, like sorriso [smile]. Also, we found some language regionalisms, as in the 

word correio, which can be taken as posto do correio ([post office], an inanimate word) or carteiro 

([postman], an animate word). The word escravo [slave] likewise led to confounding constructs, as 

animacy and freedom. Such information lead to the reflection about the polysemy of the animacy 

construct. Also, one cannot classify animate and inanimate words in a discreet way (in a binary or 

a trichotomous way), as it seems to be a continuous variable (cf. Sha et al., 2015).  

Further analyses were made. From the 224 rated words, 177 match words from the 

VanArsdall's (2016) database. As shown in Table 1, Pearson correlations revealed that the animacy 

ratings (defined as living/nonliving) provided by our participants are highly and significantly 

correlated with those reported by VanArsdall’s (2016). This correlation is particularly high with the 
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living-nonliving scale reported by VanArsdall. The present correlations between our animacy 

ratings and the data reported in his database for the remaining five scales considered in his work 

follow a pattern quite similar to that reported in his work. 

 

Table 1. Pearson correlations between our animacy ratings and those reported by VanArsdall 

(2016) in each of the six dimensions considered in his work. 

 Living Repro Thought Move Person Goals 

Anim a 0.96** 0.88** 0.82** 0.76** 0.73** 0.69** 

Living b --- 0.93 0.83 0.73 0.74 0.70 

Notes: Anim = Animacy ratings collected in the present study; Living = Living-Nonliving scale; Goals = Goal-

directedness scale; Move = Movement likelihood scale; Person = Similarity to a person scale; Repro = Ability to 

reproduce scale; Thought = Ability to think scale. 

a Pearson correlations between the animacy ratings collected in the present study and the ratings reported by VanArsdall 

(2016) in each of the six scales considered in his work. 

b Pearson correlations reported as statistically significant by VanArsdall (2016) between the living-nonliving scale and 

the remaining five scales considered in his work.  

** p < .01 

 

Although the animacy definition (and, consequently, animacy ratings) may vary cross-

culturally (Nairne, VanArsdall, et al., 2017), our outcomes suggest that, at least between EP and 

English, the animacy classification is similar. Other studies also suggest this universality in the 

animacy conception across cultures (Atran, 1999). For example, Barrett and Behne (2005) asked 

German and Shuar children (the latter living in an Amazonian hunter-horticulturalist society) to 

decide whether animate items from photos were living, dead or sleeping and results from both 

groups of children were quite alike.    

To discard any potential interference of other variables in the animacy ratings, further 

analyses were held, concerning age, years of education and gender. None of them revealed 

significant main effects or interactions2.  

                                                 
2 Comparing ratings from participants with more than 34 years-old to younger participants, no significant age effect was 

obtained, F(1, 70) < 1. No gender main effect was found, indicating that male and female participants did not differ in 

their ratings, F(1, 70) < 1. Comparisons between participants with more vs. less than 12 years of education (the obligatory 

school attendance in Portugal) revealed no significant differences in mean animacy ratings, F(1, 70) < 1, nor a significant 

interaction, F(2, 140) < 1.The interactions between age and both gender and animacy rating were non-significant, F(2, 

140) = 2.61, p = .08, η2
p = .04 and F(2, 140) < 1, respectively.  
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This is the first database presenting EP data on the variable animacy. Our results revealed 

high consistency with the North American results reported by VanArsdall (2016) which is 

consistent with the notion of a cross-cultural agreement on animacy. Importantly, this variable has 

been shown to be a significant predictor of recall that has been overlooked in research (Nairne et al., 

2013; VanArsdall et al., 2013). Therefore, this dataset is an important resource for other researchers 

in allowing them to control for this mnemonic-relevant dimension as was the case in our Study 2.  

 

Study 2: The Longevity and Encoding Independence of the Animacy Effect 

According to Nairne and coworkers, animates played an important adaptative value in 

humankind survival (for a revision see Nairne, VanArsdall, et al., 2017). However, the longevity of 

this mnemonic advantage has yet received little attention. This question is particularly important 

especially if this mnemonic advantage is thought to contribute to survival. One might expect that 

animates should be preferentially retained and be usable over a long period of time (D. Clark & 

Bruno, 2016). Although some studies have explored the longevity of the survival processing effect 

(e.g., Abel & Bäuml, 2013; D. Clark & Bruno, 2016; Raymaekers et al., 2013), this issue has not 

yet been studied for the animacy effect.  

One could also expect that animate items could be better recalled even when people are not 

making a special effort to memorize them (i.e., incidental learning). Although some authors have 

explored different encoding instructions across various animacy experiments (Gelin et al., 2017), 

we opted to directly compare memory performances after explicit learning with that obtained after 

a pleasantness rating task (our incidental learning condition). The latter appeal to the specificity of 

the word, rather than relying on a schematic form of processing as in Gelin and collaborators, 2017 

(e.g., moving, survival and tour guide scenario).  

The aim of this study (Study 2) was to investigate the influence of the retention interval 

(immediate versus 48 hours delay) and the nature of the learning task (intentional vs. incidental 

learning) in the animacy effect. In this study, roughly half of the participants performed an 

intentional learning task, while the other half performed an incidental learning task. In each of these 

conditions, half of the participants performed an immediate free-recall task (one-minute delay), and 

the other half a delayed free-recall task (48 hours delay period between retention and recall; 

Appendix 3). We expected that the animate words would be better recalled than the inanimate words 

(animacy effect; Nairne et al., 2013) both in the immediate and in the delayed recall condition 

(Raymaekers et al., 2013). We also predicted a main effect of the retention interval: performance 

should be better (higher recall proportion) in the immediate recall condition than in the delayed 
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recall condition (Clark & Bruno, 2016). Regarding the effect of encoding or the interaction between 

the latter and the animacy effect, the predictions are not clear. For example, in their study 3, Gelin 

and colleagues (2017) reported performance between an explicit learning condition and an 

incidental encoding to a tour guide scenario was not significant, but when words were incidentally 

encoded under a survival scenario, the latter produced significantly better recall than the previous 

two conditions. Of note, they used an incidental encoding condition based on a scenario which 

differs from a pleasantness rating task. In Nairne, Pandeirada, and Thompson (2008) free recall 

performance after a pleasantness rating task did not differ from that obtained under an intentional 

learning condition. Therefore, we expect to obtain no difference between these two conditions. 

 

Method  

Participants. 

The sample size was calculated a priori using G*Power 3.1.9.2 (Faul, Erdfelder, Lang, & 

Buchner, 2007). With α = .05, power (1-β) = 0.95 and a medium effect size, f = 0.25, N was set as 

76 participants (19 per condition). Studies focusing the animacy effect in memory have included on 

average 43 participants per condition (SD = 18.58). Considering that this number allows us to reach 

the required power and would permit a more direct comparison to previous studies, we established 

it as our minimum sample size. In this study a total of 220 participants were included, and the power 

of the test, calculated a posteriori, was of 0.99. The distribution of the total sample by condition is 

illustrated in Table 2. The different group sizes across conditions are due to the nature of the 

procedure used to collect the data and the uncertainty about participants’ exclusion, particularly in 

the delayed and incidental learning conditions. 

A total of 367 young-adult undergraduate students consented to participate in this study. From 

those, 147 participants were excluded for various reasons: they did not perform the recall phase in 

the delayed conditions (n = 49), were not naïve in the incidental learning task or tried to memorize 

the words in the incidental learning tasks (n = 30), were not European Portuguese native speakers 

(n = 28), were aware of the duration of the retention interval in the delayed conditions (n = 26), and 

were older than 35 (to maintain a more homogeneous sample of young-adults) or younger than 18 

years old (n = 14). The 220 participants that compose the final sample (78.2% female; Mage = 19.63; 

SD = 2.34) were all undergraduate students from different academic areas (Geography, Psychology, 

History, Gerontology, Social Service and Occupational Therapy) and were all European Portuguese 

native speakers. Participants from each of these different areas participated in at least two different 

experimental learning conditions to prevent potential group effects in the final results. The created 
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subgroups were asked not to share any information with the remaining participants. All participants 

were naïve to the true aim of the study (the animacy manipulation). Written informed consent was 

obtained from all participants prior to their participation.  

 

Table 2. Participants’ demographic information in each condition. 

Condition n Sex (% female) Mean age (SD) 

Immediate Recall 125 81.6 19.58 (2.24) 

Intentional learning 68 70.6 19.21 (1.42) 

Incidental learning 57 94.7 20.23 (3.15) 

Delayed Recall 95 73.7 19.67 (2.41) 

Intentional learning 43 65.1 19.35 (1.84) 

Incidental learning 52 80.8 19.77 (2.53) 

Notes: SD = Standard deviation. 

 

Materials. 

Before selecting the stimuli (words) for this experiment, it was important to ensure that the 

animate and inanimate subsets of words would not differ on the pleasantness dimension – the rating 

task used in the incidental learning tasks. Because there are no EP databases that cover the variable 

of pleasantness, we conducted a pilot study in which pleasantness rating of a set of 50 words (25 

animate and 25 inanimate selected from our Study 1) was collected. Those words were matched 

along 10 dimensions as described below. Such study also allowed us to validate the instructions for 

the incidental learning task. The selection of the target words took these ratings into account (see 

Appendixes 4 and 5). 

After conducting the pilot study on pleasantness, 24 nouns (12 animate and 12 inanimate) 

were selected (Appendix 6). Because words vary in many other dimensions besides animacy, these 

two sets of words were carefully matched along 10 potentially mnemonic relevant dimensions, 

namely: relatedness (Landauer, Foltz, & Laham, 1998), emotional valence, arousal, dominance, 

written frequency (Soares et al., 2012), age of acquisition (Cameirão & Vicente, 2010; Marques et 

al., 2007), imageability, concreteness (Soares et al., 2017), pleasantness (our Pilot Study; Appendix 

4) and number of letters, as reported in Appendix 5. The smallest p-value obtained in the comparison 

of the animate and inanimate words for these variables was .19 for the variable written frequency. 

The only exception was for the animacy dimension, t(22) = 58.97, p < .001, d = 24.07. Two 

additional words (an animate and an inanimate) were used in the practice trials.  
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Procedure. 

This study had a 2 x 2 x 2 mixed design, with type of word (animate vs. inanimate) being a 

within-subject variable and encoding instructions (incidental vs. intentional learning) and retention 

interval (immediate vs. delayed) as between-subject variables. The proportion of correctly recalled 

words was the dependent variable.  

Authorization to collect the data was obtained from the institutions (from the North and 

Center of Portugal) and the professors who allowed the data collection to occur during their class 

periods. After providing written consent authorization, participants were tested in group, in their 

classroom context (minimum of five and maximum of 30 participants per group). The instructions 

and stimuli (words) were projected on a screen. Using Microsoft PowerPoint 2016, each word was 

presented for five seconds (the same presentation time as in Nairne et al., 2013), with a one-second 

inter-trial interval (Font = Verdana; Size = 44; black uppercase letters in the center of the screen 

against a white background). The presentation order for all the 24 words was previously determined 

in a pseudo-random fashion way ensuring that each quarter of the list had three animate and three 

inanimate words (Appendix 6). The order of presentation remained constant across all participants. 

After the consent form fulfillment, all participants performed two practice trials to become 

familiar with the task and the presentation times (these words were not scored in recall). Then they 

were presented the 24 words (12 animate and 12 inanimate). In the encoding phase, about half of 

the participants (n = 111) was asked to memorize those words for a later free-recall task (intentional 

learning group) and the other half (incidental learning group, n = 109) was asked to rate the 

pleasantness of each word in a 5-point scale, ranging from very unpleasant (value of 1) to very 

pleasant (value of 5). Their rating responses were recorded on a provided sheet of paper. All 

encoding instructions are available in Appendix 7. In the pleasantness rating conditions, each word 

was presented simultaneously with a brief and neutral sound (click), simply to signal participants 

that a new word was being presented. 

After the stimuli presentation, all participants completed a one-minute distractor task (a 

consecutive subtraction task of three units starting in number 597). About half of the participants (n 

= 125; immediate memory condition) then performed a free-recall task (this came as a surprise 

memory task for the participants from the incidental learning group). The other half (n = 95) 

performed a delayed recall task after a 48 hours retention interval (the delayed recall condition). 

Participants were not aware of the duration of the retention interval duration. A paper-and-pencil 

procedure was followed in all recall tasks. In the recall phase, participants were requested to recall 

as many words as they remembered from the learning phase and to use the entire recall period (five 
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minutes) for that task. After the recall task, participants from the incidental groups were asked if 

they suspected that they were performing a memory task and if they had made any effort to 

memorize the words during encoding; if they provided an affirmative response to any of these 

questions they were excluded as they were not complying with the incidental nature of the task. The 

participants from the delayed-intentional condition were asked if they had made any effort to recall 

the stimuli during the retention interval as this could also affect their performance (no participants 

were excluded for this reason). To prevent an eventual influence of time of day in performance (c.f. 

Loayza Hidalgo et al., 2004), the delayed recall phase took place at about the same time-of-day (± 

3 hours) as the encoding phase (procedure also followed by D. Clark & Bruno, 2016). Finally, 

participants from the incidental group were asked to provide their informed consent after being fully 

debriefed about the true goals of the experiment. At the very end of the experiment, all participants 

provided sociodemographic data (age, gender and mother tongue), and were debriefed.  

 

Results and Discussion 

Data were analyzed using IBM SPSS Statistics 20. A mixed 3-Way ANOVA 2 x 2 x 2 was 

conducted including the variables type of word (within-subject variable), retention interval and 

encoding (between-subject variables). As presented in Figure 1, a significant main effect of type of 

word was obtained, denoting a higher proportion of recall of animate (M = 0.48; SD = 0.21) than 

inanimate words (M = 0.34; SD = 0.19), F(1, 216) = 132.07, p < .001, η2
p = .38. A sign test revealed 

that 154 of the 220 participants (70.0%) recalled a higher proportion of animate over inanimate 

words, while only 32 participants (14.5%) obtained the opposite result. These data provide further 

evidence of the robustness of the animacy effect initially reported by Nairne et al. (2013). A main 

effect of the retention interval was also obtained, F(1, 216) = 106.19, p < .001, η2
p = .33. This 

outcome indicates that participants recalled a significantly higher proportion of words in the short 

(M = 0.50; SD = 0.15), than in the long retention interval (M = 0.29; SD = 0.15). Such effect is well 

documented in the literature since Ebbinghaus's (1885) findings about memory performance 

deterioration with time. The main effect of encoding failed to reach significance, F(1, 216) < 1, 

indicating that the proportion of correct recall did not differ significantly depending on the nature of 

the learning task (incidental learning: M = 0.41; SD = 0.19; intentional learning: M = 0.41; SD = 

0.17). Such outcomes follow those reported by Nairne and collaborators (2008) who compared 

similar conditions.  
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Figure 1. Mean proportion of correct recall across all conditions. Error bars represent standard errors of the mean. 

 

Regarding the interactions, both the interaction between type of word and encoding, F(1, 216) 

= 7.58, p = .006, η2
p = .03, as well as the interaction between retention interval and encoding, F(1, 

216) = 12.07, p = .001, η2
p = .05, reached significance. Regarding the first, a follow-up paired t-test 

revealed a significant animacy effect independently of the instruction, that is, participants recalled 

significantly more animate than inanimate words in both incidental and intentional learning 

conditions, t(108) = 10.32, p < .001, d = 1.39 and t(110) = 6.47, p < .001, d = 0.81, respectively. 

However, as denoted by the statistics just reported, such interaction occurs due to the higher main 

effect (Cohen’s d) in the incidental condition as compared to the intentional condition. As 

individuals from the incidental learning tasks were asked to decide about a semantic characteristic 

of the presented words (deep processing), contrary to subjects from the intentional learning tasks 

(who just observed words in order to recall them later on), they may have elaborated more on that 

information, which could explain the obtained interaction (Craik & Lockhart, 1972).  Regarding the 

second interaction found, an independent t-test demonstrated a significant main effect of the 

retention interval in both incidental, t(107) = 11.02, p < .001, d = 1.49, and intentional, t(109) = 

4.37, p < .001, d = 0.59, learning tasks. Again, the effect size was larger in the incidental learning 

task. It is also worth noting the lack of a significant interaction between animacy (type of word) and 

retention interval, as well as the 3-way interaction, which suggest that the animacy effect is likely 

not influenced by the retention interval. 
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Further analyses were performed, focusing on pleasantness ratings, sex, intrusions and 

arousal3. A 2-Way mixed ANOVA was conducted to investigate possible differences on the 

pleasantness ratings provided by the immediate and delayed groups (between-subject factor), and 

for animate and inanimate words (within-subject factor). No significant main effects or interactions 

were found. Thus, pleasantness ratings were not influenced by the type of word nor the retention 

interval. So participants (from incidental learning groups and different retention intervals) rated 

quite similarly the animate (M = 3.43; SD = 0.39) and inanimate (M = 3.45; SD = 0.28) words. This 

analysis further supports the importance of the pilot study, in insuring that the pleasantness variable 

would not potentially influence the recall performances for the animate and inanimate words. 

In an exploratory analysis, we investigated the influence of sex in the animacy effect. Some 

studies report that females seem to have better verbal memory than males (whom abstract 

processing seems to be better than female’s), as well as better verbal fluency (Herlitz, Nilsson, & 

Bäckman, 1997; Kimura & Clarke, 2002). Thus, a 4-Way mixed ANOVA was conducted, with 

type of word as the within-subject factor and retention interval, encoding and sex as between-subject 

factors. Although, in the current study, on average, females recalled a higher proportion of words 

(animate and inanimate) than male participants (M = 0.42; SD = 0.18, and M = 0.38; SD = 0.17, 

respectively), the effect of sex was not significant F(1, 212) < 1. The interactions involving the 

variable sex were also non-significant in this analysis. The remaining main effects and interactions 

followed the same pattern as the one showed in the 3-Way ANOVA conducted without the sex 

variable. Thus, sex does not seem to influence the animacy effect.   

Regarding intrusions, data are shown in Table 3. Intrusions were classified as animate or 

inanimate by the author, according to the animacy definition proposed by Nairne et al. (2013): 

human and nonhuman animals were coded as animates, whereas tools, objects and plants were 

considered as inanimates. Words that could not be clearly classified as either animates or inanimates 

(e.g., correr [to run] or felicidade [happiness]) were excluded from this analysis. Only seven words 

                                                 
3 We also repeated our 3-Way ANOVA (type of word as the within subject factor; encoding and retention interval 

as the between-subject factors) including the participants from the incidental learning conditions who suspected 

they were performing a memory task or reported to have memorized the words (n = 30) and the participants 

from the delayed conditions who were aware of the duration of the retention interval (only 15 from the 26 

participants performed the recall phase and were included in this analysis). Those participants were excluded 

from the main analysis for the reasons mentioned in the participants’ section. The pattern of results obtained was 

similar to the obtained when the data from these participants had been excluded. However, in this overall 

analysis, the 3-way interaction reached significance, F(1, 261) = 4.79, p = .03, η2
p = .02.  Thus, even including 

these participants that could carry a set of potential confounding variables, the main effects of animacy and of 

the retention interval remained significant. The new 3-way interaction suggests that their performance differed 

on other levels.  
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were excluded for this reason (nimediate_intentional = 1; ndelayed_intentional = 2; ndelayed_incidental = 4). A 3-Way 

mixed ANOVA was conducted, with type of intrusion (animate vs. inanimate) as the within-subject 

factor and both retention interval and encoding as the between-subject factors. The pattern of results 

obtained from this analysis was the opposite to the one reported earlier for correct recall: a 

significant main effect of type of intrusion was obtained F(1, 216) = 13.87, p < .001, η2
p = .06, 

indicating that participants made more inanimate (M = 0.57; SD = 1.13) than animate (M = 0.33; 

SD = 0.68) intrusions. This pattern of intrusions is similar to that obtained by other studies (e.g., 

Gelin et al., 2017; VanArsdall et al., 2016). According to VanArsdall and collaborators (2016), such 

outcome strengthens the hypothesis that the animacy effect is not due to a categorical-recall strategy. 

Also, a significant main effect of retention interval was obtained, F(1, 216) = 38.26, p < .001, η2
p = 

.15, indicating that participants made more intrusions in the delayed (M = 0.77; SD = 1.23) than in 

the immediate (M = 0.20; SD = 0.49) recall condition. The main effect of encoding also reached 

significance, F(1, 216) = 8.50, p = .004, η2
p = .04. Interestingly, participants from the intentional 

encoding task committed significantly more intrusions on average (M = 0.55; SD = 1.15) comparing 

to the incidental encoding task (M = 0.35; SD = 0.64).  

 

Table 3. Mean number of animate and inanimate intrusions (and standard deviations) in each of 

the four conditions. 

Condition Animate Inanimate 

Immediate Intentional 0.13 (0.34) 0.35 (0.66) 

Immediate Incidental 0.16 (0.37) 0.16 (0.49) 

Delayed Intentional 0.72 (1.14) 1.35 (1.93) 

Delayed Incidental 0.46 (0.61) 0.65 (0.88) 

 

The interaction between type of intrusion and retention was also significant, F(1, 216) = 4.60, 

p = .03, η2
p = .02, as well as the interaction between type of intrusion and encoding, F(1, 216) = 

5.51, p = .02, η2
p = .03. A significant interaction between retention and encoding was also found, 

F(1, 216) = 4.15, p = .04, η2
p = .02. The 3-way interaction did not reach significance, F(1, 216) < 1. 

Paired t-tests revealed a significant main effect of the retention interval, indicating that our 

participants made more inanimate intrusions in the delayed, t(94) = 2.69, p = .008, d = 0.37, than in 

the immediate recall task, t(124) = 2.22, p = .03, d = 0.27. Also, paired t-tests denoted that 

participants made significantly more inanimate intrusions in the intentional, t(110) = 3.33, p = .001, 
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d = 0.40, than in the incidental learning task, t(108) = 1.16, p = .25, d = 0.13. An independent t-test 

showed a significant main effect of retention, however, the effect size was higher in the incidental, 

t(75.46) = 4.50, p < .001, d = .54, than in the intentional learning task, t(48.17) = 3.83, p < .001, d = 

0.52.  

Finally, as doubts persist in the literature about the influence of arousal in the animacy effect 

(c.f. Meinhardt, Bell, Buchner, & Röer, 2018; Popp & Serra, 2015, 2018), an ANCOVA was held. 

None of the ANCOVA assumptions was violated, namely we confirmed the independence between 

arousal and recall, F(1, 23) < 1, as well as the assumption of the homogeneity of regression slopes 

(interaction between arousal and recall was not significant, F(1, 20) = 3.26, p = .09, η2
p = .14). The 

arousal ratings (reported by Soares et al., 2012) of our stimuli were included as a covariable. Type 

of word (animate vs. inanimate) was included as the independent variable, and the number of 

correctly recalled words as the dependent variable. Data showed that the covariable (arousal) had 

no effect on recall, nor in the animacy effect, F(1, 21) = 2.18, p = .15, η2
p = .09.  

To the best of our knowledge, up to this point, the animacy effect was studied with short 

retention intervals only. Nevertheless, as claimed by Clark and Bruno (2016), the study of delayed 

recall periods is of major interest. In fact, animates’ processing is prioritized, as they catch attention 

first and for longer periods (Calvillo & Hawkins, 2016; New et al., 2007) and are recalled better 

than inanimates (Nairne, VanArsdall, et al., 2017; Nairne et al., 2013). If this processing advantage 

is considered to the adaptative, information should be retained and be usable over a relatively long 

period. The present data suggest that the animacy effect is still present two days after encoding, in 

both incidental and intentional encoding tasks. This reinforces the ultimate explanations about the 

animacy effect being and adaptative phenomenon. 

 A recent study, exploring how the encoding instructions influence the animacy effect, has 

shown that the animacy effect is independent of encoding (Gelin et al., 2017). In other words, the 

animacy effect occurs in both intentional and incidental learning tasks. Although the authors 

compared these two encoding conditions directly in the same experiment, their incidental learning 

tasks required a schematic processing, that is, the encoding instructions always referred to some 

kind of scenario or organized context (e.g., survival and tour guide encoding condition). In their 

study, participants performed significantly better only in one of their incidental (only in the survival, 

but not in the tour guide encoding) comparing to the intentional learning task. In our study, we used 

a pleasantness rating task as the incidental learning condition which is considered to activate more 

item-specific (instead of schematic) processing. Besides, it is also known that deciding about words’ 

semantic characteristics (such as pleasantness) provides deep processing of the presented stimuli 
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(Craik & Lockhart, 1972) and other authors have also used this incidental learning task (e.g., Nairne 

et al., 2008). We found a robust animacy effect in our incidental learning task, which was even 

larger than that obtained with the intentional learning condition. Thus, the animacy effect occurs 

even when people do not intentionally try to memorize them (incidental learning).  

We also obtained a significant interaction between type of word (animate vs. inanimate) and 

encoding (intentional vs. incidental) with a larger animacy effect occurring in our incidental 

condition. In the case of Gelin and colleagues (2017) such interaction was also obtained. Our results 

suggest that encoding may influence the forgetting rate as a stronger influence of the retention 

interval occurred after the incidental than the intentional encoding. Moreover, the animacy effect 

seems to be stronger after incidental encoding than after intentional encoding. Further research is 

needed to fully understand the effect of type of word and encoding in the rate of forgetting.  

According to the results from our ANCOVA, arousal does not seem to explain the animacy 

effect, a possibility that has been put forward by some authors (Meinhardt et al., 2018; Popp & 

Serra, 2015, 2018). Thus, although some proximate mechanisms have been suggested to be 

responsible for the animacy effect (as the attentional bias for animates, New et al., 2007; or the 

interactive imagery, Bonin et al., 2015), the mechanisms that produce the animacy advantage 

processing remain to be identified (Nairne, VanArsdall, et al., 2017). 

This study presents some limitations. A potential caveat to this study is the different group 

sizes in each condition, as well as the group procedure of the data collection (that is, the possibility 

of participants copying others’ answers). The constant word order presentation may also be 

considered as a limitation. However, as we presented the same proportion of animate and inanimate 

words in each quarter of the word list, this limitation may be diluted in the final outcomes.  

Further research is needed to test the longevity of the animacy effect. Indeed, the longevity of 

such mnemonic advantage will reinforce its adaptative value for the reasons presented before. 

Taking all the above, the present results are consistent with the existing literature. 

Furthermore, this study replicated and extended the robustness of the animacy effect in memory. To 

our best knowledge, this was the first study addressing the longevity of the animacy effect and 

reinforces the ultimate explanations of this mnemonic effect as it was still reliable after a delayed 

retention period. The outcomes concerning the type of encoding also support the ultimate 

explanations for the animacy effect, as people recalled more animate over inanimate words even 

when they were not aware they were performing a memory task (situation that occurs daily). 

However, replications of our study are needed to further support these conclusions.  
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Study 3: The Animacy Effect in Dementia 

Some studies indicate that the survival processing advantage is still observed in older people 

with mild cognitive impairment (Pandeirada, Pinho, & Faria, 2014). As the animacy effect also has 

an adaptative component, the aim of this exploratory study was to investigate if the animacy effect 

remains in old people with dementia, as the existing evidence is not consensual (Aiello et al., 2018; 

Lambon Ralph et al., 1998). To this end, we analyzed the neuropsychological assessment of patients 

from the Psychogeriatrics Service of the Hospital de Magalhães Lemos (Porto, Portugal). In 

particular, we collected data from the delayed recall task of Mini-Mental State Examination 

(MMSE; Folstein, Folstein, & McHugh, 1975; Portuguese version: Guerreiro et al., 1994), 

previously obtained by people with dementia. In this subtest, patients are asked to retain and recall 

three words. Importantly, these words vary in their animacy status and include an animate (gato, 

[cat]), an inanimate (bola, [ball]) and an ambiguous (pera, [pear]) word. Our hypothesis was that 

this group of people would still demonstrate an animacy recall advantage: the animate word would 

be better remembered than the remaining words. 

 

Method 

Participants. 

Data from clinical files of 61 people diagnosed with dementia (80.3% female; Mage = 80.03; 

SD = 5.90; age range: 68 - 91) were collected retrospectively. They were diagnosed with different 

types of dementia and in different stages (49.2% was in moderated or more advanced stages of 

dementia). None of them was aphasic. Their memory was impaired, according to the neuro-

psychological evaluation, and most of the patients were taking medication that could affect their 

intellectual abilities. The inclusion criterion was to have a formal diagnosis of dementia, screened 

with the Portuguese version of the MMSE (Folstein, Folstein, & McHugh, 1975; Guerreiro et al., 

1994). We only included people with MMSE scores below 26, that is, the Portuguese cutoff (Freitas, 

Simões, Alves, & Santana, 2015; MMMSE = 16.85; SD = 5.63; range = 0 - 25). The exclusion criteria 

were to have other psychiatric disorders reported in their clinical files, such as anxiety, depressive, 

personality, bipolar, psychotic or substance abuse disorders, as well as intellectual disability or other 

heterologous symptoms. However, the target population of the Service (and the included patients) 

may present some depressive symptoms, without completing all the depression criteria.   
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Materials. 

All participants performed their neuropsychological assessment by responding to the MMSE. 

This test includes 30 items for the assessment of five different cognitive domains: orientation, 

retention, attention and calculation, delayed recall, language and ability to follow complex 

commands (copying). The MMSE is widely used to screen dementia disorders and its 

administration takes approximately 10 minutes. This test is validated for the Portuguese population, 

with Cronbach’s alpha varying between .46 and .83 in normal and clinical populations, respectively 

(Freitas, Simões, Alves, Duro, & Santana, 2012; Freitas et al., 2015; Guerreiro et al., 1994). In the 

recall portion, the Portuguese version includes three words: an animate (gato, [cat]), an inanimate 

(bola, [ball]) and an ambiguous word (pera, [pear]). The test was administrated by specialized 

health professionals (medics or psychologists). This data collection was approved by the Hospital 

de Magalhães Lemos ethics committee and it was also obtained a consent form from the Director 

of the Psychogeriatrics Service where the data collection was held.   

 

Procedure. 

This study had a within-subject design, with each participant being tested for all three types 

of words (animate vs. inanimate vs. ambiguous). Memory performance (correctly recalled words) 

was the dependent variable. Neuropsychological data was collected from the patient’s clinical files. 

In particular, we analyzed which words each patient recalled in the delayed recall subtest of the 

MMSE. In this task, participants were asked to memorize three words (explicit learning). Then, they 

performed an interference calculation task and then were asked to freely recall the previously 

presented words. Words were always presented in the same order (pear – cat – ball) to each 

participant. Sociodemographic data were also collected, namely the age at the neuropsychological 

evaluation date, sex and education level, as well as clinical data (humor and dementia stage). 

  

Results and Discussion 

Data were analyzed using IBM SPSS Statistics 20. Animacy was the within-subject 

independent variable (animate vs. inanimate vs. ambiguous) and the dependent variable was set as 

the memory performance (each word correctly recalled was coded as one and otherwise zero, that 

is, this variable was dichotomous). Results are shown in Figure 2. Proportion of correctly recalled 

words was calculated as the quotient between the sum of all hits per word and the sample size. 

As the dependent variable was dichotomous (each participant could only recall / not recall 

each word), a Cochran’s Q test (Cochran, 1950) was conducted. There was a significant type of 



20 

 

word effect, χ2(2) = 10.30, p = .006. A sign test revealed that 10 out of 61 participants (16.4%) 

recalled the animate but not the inanimate word, whereas only one participant presented the opposite 

outcome. Further pairwise comparisons were held using multiple McNemar’s tests along with 

Bonferronni correction (p value set for .0167). These revealed that people recalled better the animate 

over the inanimate (p = .01) and the ambiguous (p = .01) words. Besides, the difference in memory 

performance for the inanimate and ambiguous words was not significant (p = .80). As observed by 

Gelin and coworkers (2017), the present results suggest that inanimate non-food items are as well 

recalled as other inanimate items. A memory advantage for the animate was still obtained over the 

food-inanimate item although the latter might also be considered fitness-relevant (Nairne, 2010).  

 

 

Figure 2. Mean proportion of correct recall by people with dementia. Error bars represent standard errors of the mean. 

 

To ensure the robustness of the present analysis, a repeated measures ANOVA4 was 

conducted (with type of word as the within-subject factor). Similarly to the results reported from the 

Cochrane’s Q test, a significant main effect of type of word was obtained, F(2, 120) = 5.53, p = 

.005, η2
p = .08. Planned paired t-tests revealed that the animate word was significantly better recalled 

than the ambiguous, t(60) = - 3.02, p = .004, d = - 0.77, and the inanimate words, t(60) = 2.87 p = 

.006, d = 0.73, respectively. The recall of inanimate and ambiguous words were not statistically 

                                                 
4 Although the collected data follow a Bernoulli distribution (dichotomic data which are not normally distributed), the 

large sample size (N = 61) is enough to ensure a robust parametric analysis. From the central limit theorem, it is known 

that, for large sample sizes, sampling distribution will be normally distributed (Field, 2009; Norman, 2010). Besides, 

studies reveal that parametric ANOVA may provide more robust analyses than Cochrane’s Q test, even in dichotomous 

data (Seeger & Gabrielsson, 1968). 
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different, t(60) = - 0.53, p = .60, d = - 0.14. These results suggest that the animacy mnemonic 

advantage remained in older people with dementia (pathologic memory impairment). 

The literature about the animacy effect in clinical population is still controversial (cf. Lambon 

Ralph et al., 1998, explored below). For example, Caramazza and Shelton (1998) reported cases of 

individuals with an impaired capacity to process animate items (observed, for example, in animate-

inanimate naming tasks). Sartori, Miozzo, and Job (1993) have also reported cases of people with 

specific category specific naming impairments. Such results are against the literature about the 

animacy effect (e.g., Nairne, VanArsdall et al., 2017). 

Regarding dementia, as the literature about the animacy effect in old people with this 

condition is still not consensual, we performed this exploratory study. In fact, Lambon Ralph and 

collaborators (1998) reported two different patterns of animate-inanimate dissociation in two cases 

of dementia (Alzheimer's and semantic dementia). While the Alzheimer patient named better (and 

showed better knowledge for) animate over inanimate items, the semantic dementia patient 

presented the inverse pattern. Fong and collaborators (2017) also found that frontotemporal 

dementia patients, but not the Alzheimer dementia patients, were unable to attribute animacy to 

geometric shapes (c.f. Heider & Simmel, 1944). A more recent study (Aiello et al., 2018) suggest 

that the animacy effect may be preserved in progressive primary aphasia (a type of frontal dementia) 

more than in Alzheimer's dementia patients. However, it is important to mention that their animate 

items (and their animacy definition) were different from ours.  

The absence of consensus about the animacy dimension in various forms of dementia may 

be due to the diagnosis itself, as different types of dementia reflect different brain areas degeneration. 

This myriad of results may further support the hypothesis of different brain pathways assigned to 

differently detect animate or inanimate items (Gobbini et al., 2010; Santos et al., 2010). 

This issue is even more intriguing when studied in healthy older people. In a recent study, 

Bugaiska and collaborators (2016) did not find the animacy effect in healthy old adults, which the 

authors attributed to an impairment in episodic memory, decline in executive function and 

adaptative changes as a function of age (shift away from the needs of reproduction and genetic 

transmission; Stillman, Coane, Profaci, Howard, & Howard, 2014). 

In this study, we obtained a significant animacy effect in our sample. Besides the controversial 

outcomes about the animacy effect in clinical samples (described above), our results may be closer 

to those obtained in studies on the survival processing (another processing advantage remained from 

our ancestors and studied by the Evolutionary Psychology). For example, Nouchi (2012) found that 

the survival mnemonic advantage was observed in an sample of healthy older adults (as well as with 
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young adults). Also, Pandeirada et al. (2014) found that the survival processing advantage were 

observable both in healthy and cognitive impaired old people.   

A potential limitation to this exploratory study is the small number of data points used (only 

three words). Another limitation is the fact that we have included participants in different stages and 

types of dementia (e.g., Alzheimer’s, Parkinson’s and vascular dementia), and thus, with likely 

different damaged brain areas, which could influence the obtained data. Still, the usage of a within-

subject design should alleviate some of these concerns. Future studies should implement the 

procedures that have been more typically used in the animacy literature, and a control group (healthy 

older people) should be included, as done by other authors (e.g., Pandeirada et al., 2014). Besides, 

the cognitive evaluation should include a more complete battery of tests (not only the MMSE), for 

a more reliable dementia diagnosis. Medication intake should also be a controlled variable, as it may 

mask some cognitive outcomes.  

Memory loss is one of the most popular symptoms of dementia (APA, 2013). Although some 

studies suggest that cognitive impaired people cannot benefit from different encoding strategies 

(Froger, Taconnat, Landré, & Isingrini, 2009), the present exploratory study pointed towards a 

reliable animacy effect in dementia. 

Such findings need further replication and verification, using more robust methodologies. 

However, if this processing advantage is really maintained in dementia and mild cognitive 

impairment cases, it could be used in the development of more effective intervention programs. As 

suggested by Pandeirada and collaborators (2014), medication intake or face-name associations 

could be encoded as survival / animate information to increase its recall. The findings presented 

here provide information about the animacy effect and memory functioning in clinical contexts, 

particularly in patients with dementia. The present study brings new highlights on functional 

approaches of memory functioning and on specific memory impairments of people with dementia, 

through the animacy effect. Future replications are needed to strengthen the conclusions as well as 

to propose implications of such findings. 

 

General Discussion 

Animacy is one of the best predictors of recall (Nairne et al., 2013). Nevertheless, such 

variable has yet received little attention in cognitive research. The studies presented above had three 

major aims: the collection of nominative data of animacy (Study 1), the study of the longevity of 

the animacy effect and its independence of the encoding instructions (Study 2), and, finally, the 

exploration of the animacy effect in dementia (Study 3). 
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As animacy has a mnemonic and an attentional value, it is important to know which words 

are generally classified as animates and inanimates. After concluding Study 1, a database of animacy 

ratings for 224 EP words was developed. This is a relatively small number of words considering 

that our lexicon includes thousands of concrete nouns. Further research is needed to expand the 

normative data collection of animacy to more words to build a more complete EP database. 

However, the present database may already provide researchers a useful tool to consider and/or 

manipulate animacy in their experiments. 

The Study 2 provided findings about the longevity of the animacy effect, as well as its 

independence from the nature of the encoding task (incidental vs. intentional). A reliable animacy 

effect was found even after a 48 hours delay period between encoding and retrieval tasks. That effect 

was also more pronounced if people were not making a special effort to memorize the words (that 

is, in an incidental learning task), in other words, if they did not use intentional codification 

strategies. These results follow the literature about the longevity of the survival processing effect 

(Abel & Bäuml, 2013; D. Clark & Bruno, 2016; Raymaekers et al., 2013), as well as another study 

about the animacy effect with different encoding instructions (Gelin et al., 2017). Still, further 

research is needed to support the present conclusions.  

The Study 3 allowed us to explore the mnemonic animacy effect in a clinical population with 

memory impairment, namely, with dementia. These findings contribute to the discussion about the 

animacy effect throughout different developmental stages, as well as the category-specific 

dissociations among brain damaged patients. Our data suggest that the mnemonic advantage for 

animate over inanimate items occurs in dementia. That is, this adaptative mnemonic advantage 

seems to resist to the cognitive impairment. However, this was an exploratory study with some 

caveats (e.g., the inclusion of participants with different types of dementia and the usage of only 

three words to retain) that should be considered in future research.  

Finally, it is salutary to mention that the memory tunings for fitness-relevant phenomenon 

may be useful in a variety of contexts. For example, survival processing has been shown to enhance 

learning (Prokop & Fančovičová, 2014). Regarding animacy, it is thought to enhance the learning 

of a foreign language (Nairne, VanArsdall, et al., 2017; VanArsdall et al., 2013). This is explained, 

not only because animate words  may be better recalled even in a foreign language (Nairne, 

VanArsdall, et al., 2017; VanArsdall et al., 2013), but also because animacy may influence grammar 

rules in a variety of languages (Gennari et al., 2012; Soares et al., 2010). The latter could be 

interesting for the formal knowledge of a new language. Furthermore, it can be useful for improving 

speech and oratory, because animate items may be agents and usually occur first in sentences (Hung 
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& Schumacher, 2014). Still, animacy mediates the topic framing in a speech (topicality) and its 

worthiness, which are basilar aspects for a good speech (Hung & Schumacher, 2014).  

Animacy may also be used to study memory and language development throughout 

childhood as children from a young age rapidly learn and infer information about animates (Barrett 

& Behne, 2005; Gelman & Spelke, 1981). Also, animacy is presented to be an interesting variable 

to study also among older people and within samples with neurocognitive disorders.  

In conclusion, further investigation is needed to replicate and validate the outcomes presented 

in these three studies. Studies should include clinical populations, as it is still unknown whether the 

animacy effect is affected in function of specific pathologies. Also, research should extend the 

animacy effect findings, not only within its ultimate explanations, but also in seeking to find their 

proximate explanations, as they remain to be identified (Nairne, VanArsdall, et al., 2017). 
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Appendix 1 – Animacy Rating Instructions (Study 1) 

 

Tudo o que está em nosso redor pode ser um ser vivo, ou uma entidade não-viva. Nesta tarefa, 

pedimos que avalie algumas palavras quanto ao facto de se referirem a entidades vivas (animadas) 

ou não-vivas (inanimadas). A avaliação será feita numa escala de 1 a 7, em que 1 indica totalmente 

inanimado / não-vivo e 7 indica totalmente animado / vivo. As palavras que considere 

definitivamente animadas/vivas devem receber uma avaliação mais elevada na escala, enquanto que 

palavras inanimadas/não-vivas devem receber avaliações mais baixas.  

 

Por exemplo: Canguru deve receber uma elevada avaliação de animacidade, dado referir-se 

a um animal (ser vivo). No entanto, a palavra caneta deve receber uma baixa avaliação de 

animacidade, dado referir-se a um objeto (entidade não-viva). Caso a palavra indique algo que não 

considera ser totalmente animado nem totalmente inanimado, deverá atribuir uma pontuação que se 

situe entre os extremos da escala. 

As palavras apresentadas podem variar em muitas outras características. É importante que 

avalie as palavras somente quanto à animacidade, e não relativamente a quaisquer outras 

características.  

 

Pode utilizar todos os valores da escala; não se deve preocupar se está a utilizar um 

determinado valor com maior frequência desde que este corresponda ao seu julgamento verdadeiro. 

 

Não existem respostas certas ou erradas e não existe limite de tempo para cada resposta; 

pedimos, contudo, que responda de forma intuitiva, rápida e honesta. 
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Appendix 2 – Normative Data of Animacy (Study 1) 

 

Table 4. European Portuguese normative data for animacy (Study 1). 

European Portuguese Word English Translation M SD N ratings per word 

Chave Key 1.20 0.81 30 

Candeeiro Lamp 1.22 0.59 36 

Mesa Table 1.24 0.64 37 

Caneca Mug 1.26 0.69 43 

Navalha Razor 1.27 0.94 33 

Círculo Circle 1.31 0.85 29 

Barril Barrel 1.33 0.96 33 

Tesoura Scissors 1.35 0.75 31 

Hotel Hotel 1.35 0.92 34 

Banco Bank 1.36 0.93 36 

Lenço Handkerchief 1.39 1.25 33 

Agulha Needle 1.43 1.03 40 

Açúcar Sugar 1.47 0.89 38 

Vestido Dress 1.51 1.02 37 

Laço Bow 1.51 1.34 39 

Azeite Olive oil 1.52 1.02 29 

Cadeira Chair 1.52 1.29 31 

Camioneta Bus 1.52 1.03 33 

Arma Weapon 1.53 1.31 34 

Camisa Shirt 1.53 1.29 38 

Chapéu Hat 1.55 1.13 38 

Ferramenta Tool 1.55 1.08 38 

Indústria Industry 1.57 1.14 28 

Cozinha Kitchen 1.57 1.04 37 

Bebida Drink 1.58 1.03 33 

Perfume Perfume 1.58 1.20 36 

Violino Violin 1.58 1.13 36 

Chocolate Chocolate 1.58 1.03 38 
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Table 4. Continued.     

European Portuguese Word English Translation M SD N ratings per word 

Prateleira Shelf 1.58 1.27 38 

Cadáver Corpse 1.59 1.26 34 

Garrafa Bottle 1.59 1.48 37 

Roupa Clothing 1.59 1.02 41 

Pistola Pistol 1.60 1.39 40 

Avião Airplane 1.60 1.23 42 

Cesto Basket 1.61 1.42 28 

Canhão Cannon 1.61 1.03 33 

Neve Snow 1.61 1.18 41 

Telefone Phone 1.62 1.40 29 

Porta Door 1.62 1.25 39 

Armário Closet 1.63 1.30 38 

Revólver Revolver 1.63 1.41 40 

Colete Vest 1.64 1.39 33 

Metro Metre 1.64 1.32 33 

Natal Christmas 1.64 1.11 39 

Rebuçado Candy 1.65 1.65 34 

Janela Window 1.65 1.18 37 

Tarte Pie 1.65 1.27 37 

Lápis Pencil 1.66 1.62 38 

Ouro Gold 1.66 1.24 38 

Papel Paper 1.66 1.34 38 

Ferro Iron 1.67 1.24 30 

Iate Yatch 1.67 1.55 33 

Correio Mail 1.67 1.55 36 

Vidro Glass 1.68 1.32 34 

Ténis Tennis 1.68 1.29 37 

Granada Grenade 1.68 1.47 44 

Livro Book 1.71 1.41 38 

Prisão Prison 1.72 1.45 39 
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Table 4. Continued.     

European Portuguese Word English Translation M SD N ratings per word 

Revista Magazine 1.76 1.61 41 

Carta Letter 1.77 1.50 30 

Pintura Painting 1.77 1.29 39 

Punhal Dagger 1.78 1.51 36 

Camião Truck 1.78 1.46 40 

Sopa Soup 1.78 1.35 40 

Rua Street 1.79 1.54 29 

Cama Bed 1.79 1.43 34 

Lâmpada Lightbulb 1.79 1.44 38 

Sapato Shoe 1.79 1.44 38 

Computador Computer 1.80 1.43 35 

Chaleira Kettle 1.81 1.49 36 

Massa Pasta 1.81 1.43 37 

Relógio Clock 1.83 1.51 29 

Metal Metal 1.83 1.60 41 

Escritório Office 1.84 1.43 44 

Ponte Bridge 1.85 1.44 33 

Cadeia Jail 1.85 1.25 40 

Cemitério Cemetery 1.86 1.77 29 

Dinheiro Money 1.86 1.83 35 

Autocarro Bus 1.87 1.63 39 

Diamante Diamond 1.87 1.75 39 

Garfo Fork 1.88 1.87 34 

Bandeira Flag 1.88 1.47 40 

Hospital Hospital 1.89 1.51 35 

Faca Knife 1.89 1.71 37 

Banho Bath 1.89 1.37 44 

Martelo Hammer 1.89 1.77 45 

Ambulância Ambulance 1.91 1.52 34 

Elevador Elevator 1.91 1.84 43 
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Table 4. Continued.     

European Portuguese Word English Translation M SD N ratings per word 

Espelho Mirror 1.92 1.73 36 

Domicílio Dwelling 1.92 1.55 39 

Pão Bread 1.93 1.53 44 

Igreja Church 1.94 1.43 33 

Almofada Pillow 1.94 1.63 34 

Utensílio Utensil 1.94 1.54 34 

Forno Oven 1.94 1.71 35 

Queque Muffin 1.95 1.70 37 

Táxi Taxi 1.97 1.53 33 

Manteiga Butter 1.97 1.66 34 

Máquina Machine 1.97 1.53 39 

Almoço Lunch 1.98 1.42 40 

Jogo Game 2.00 1.70 26 

Avenida Avenue 2.00 1.65 32 

Navio Ship 2.00 1.63 37 

Casa House 2.00 1.47 39 

Dente Tooth 2.00 1.55 42 

Espingarda Rifle 2.02 1.83 45 

Barco Boat 2.03 1.61 36 

Carruagem Wagon 2.03 1.62 37 

Filme Film 2.05 1.76 37 

Terra Earth 2.05 1.82 38 

Mercado Market 2.08 1.69 37 

Restaurante Restaurant 2.08 1.49 39 

Vinho Wine 2.10 1.83 41 

Bar Pub 2.11 1.88 36 

Veículo Vehicle 2.13 1.45 39 

Comida Food 2.15 1.60 34 

Praia Beach 2.17 1.59 36 

Leite Milk 2.20 1.64 40 
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Table 4. Continued.     

European Portuguese Word English Translation M SD N ratings per word 

Rádio Radio 2.20 1.83 40 

Carro Car 2.22 1.76 27 

Pimenta Pepper 2.22 1.79 32 

Bolo Cake 2.23 1.99 40 

Rio River 2.24 1.75 37 

Tigela Bowl 2.26 2.03 34 

Céu Sky 2.28 1.75 29 

Jantar Dinner 2.32 1.69 38 

Salada Salad 2.33 1.96 39 

Museu Museum 2.35 2.14 31 

Corredor Aisle 2.36 2.13 39 

Estrela Star 2.38 2.09 42 

Batata Potato 2.50 2.19 34 

Relvado Lawn 2.65 2.29 31 

Água Water 2.74 1.78 34 

Chuva Rain 2.74 1.95 38 

Campo Field 2.76 1.88 34 

Mar Sea 2.77 2.15 43 

Fogo Fire 2.84 2.15 31 

Dia Day 2.88 2.06 32 

Jardim Garden 3.14 2.29 36 

Guerra War 4.08 2.26 36 

Ovo Egg 4.34 2.09 35 

Cotovelo Elbow 4.63 2.01 40 

Orelha Ear 4.68 1.91 40 

Perna Leg 4.93 1.84 44 

Cabeça Head 5.00 1.91 31 

Braço Arm 5.02 1.93 46 

Ombro Shoulder 5.05 2.02 40 

Dedo Finger 5.11 1.88 36 
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Table 4. Continued.     

European Portuguese Word English Translation M SD N ratings per word 

Cogumelo Mushroom 5.11 2.06 45 

Sorriso Smile 5.20 1.86 35 

Dinossauro Dinosaur 5.21 2.47 28 

Corpo Body 5.23 2.04 40 

Pele Skin 5.25 1.83 32 

Coração Heart 5.27 1.96 30 

Mão Hand 5.30 1.79 37 

Pé Foot 5.32 1.73 37 

Flor Flower 5.44 1.86 36 

Orquestra Orchestra 5.44 1.66 36 

Planta Plant 5.46 1.94 39 

Casal Couple 5.55 1.73 33 

Face Face 5.59 1.70 44 

Porteiro Porter 6.03 1.59 37 

Adulto Adult 6.06 2.01 35 

Escravo Slave 6.11 1.69 35 

Jornalista Journalist 6.15 1.73 34 

Doutor Doctor 6.16 1.81 31 

Família Family 6.16 1.52 37 

Juiz Judge 6.19 1.77 42 

Economista Economist 6.23 1.39 40 

Carpinteiro Carpenter 6.27 1.59 33 

Farmacêutico Pharmacist 6.29 1.50 42 

Dentista Dentist 6.38 1.35 34 

Arquiteto Architect 6.38 1.38 42 

Peixe Fish 6.39 1.27 33 

Rei King 6.39 1.44 36 

Rapariga Girl 6.40 1.66 40 

Mulher Woman 6.41 1.60 32 

Criminoso Criminal 6.43 1.38 35 
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Table 4. Continued.     

European Portuguese Word English Translation M SD N ratings per word 

Vaca Cow 6.43 1.62 40 

Cozinheiro Cook 6.44 1.40 36 

Político Politician 6.44 1.16 36 

Engenheiro Engineer 6.46 1.22 35 

Motorista Motorist 6.46 1.17 37 

Assassino Killer 6.47 1.23 36 

Agricultor Farmer 6.50 1.33 30 

Atleta Athlete 6.50 1.33 34 

Árbitro Referee 6.52 1.15 33 

Galinha Chicken 6.53 1.13 34 

Pássaro Bird 6.53 1.30 40 

Marido Husband 6.54 0.92 35 

Falcão Hawk 6.54 1.17 39 

Gestor Manager 6.54 1.17 39 

Serpente Serpent 6.56 0.95 32 

Escritor Writer 6.60 1.07 30 

Gato Cat 6.61 1.23 36 

Mosquito Mosquito 6.62 0.94 29 

Cordeiro Lamb 6.62 1.02 34 

Elefante Elephant 6.63 1.03 30 

Pomba Dove + 6.63 1.13 32 

Porco Pig 6.64 1.09 39 

Cientista Scientist 6.65 0.82 37 

Padre Priest 6.66 1.14 35 

Criança Child 6.66 1.02 41 

Cão Dog 6.67 0.99 33 

Sapo Toad 6.67 0.80 45 

Professor Teacher 6.68 1.15 34 

Ator Actor 6.68 0.79 41 

Irmão Brother 6.71 0.85 28 
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Table 4. Continued.     

European Portuguese Word English Translation M SD N ratings per word 

Rapaz Boy 6.73 1.07 41 

Borboleta Butterfly 6.74 0.73 42 

Freira Nun 6.76 0.68 37 

Homem Man 6.76 0.74 46 

Tubarão Shark 6.77 1.09 31 

Bombeiro Fireman 6.78 0.75 32 

Enfermeiro Nurse 6.78 0.55 32 

Coelho Rabbit 6.81 0.70 37 

Pescador Fisherman 6.81 0.62 37 

Vespa Wasp 6.83 0.51 36 

Coruja Owl 6.85 0.56 34 

Leão Lion 6.86 0.42 37 

Cavalo Horse 6.86 0.65 42 

Barata Cockroach 6.86 0.52 43 

Pai Father 6.91 0.29 34 

Aranha Spider 6.92 0.28 37 

Notes: M = Mean Animacy ratings; SD = Standard deviation; N ratings per word = number of ratings collected per word. 

+ Although the more correct translation of pomba would be “pigeon”, we used the translation used in Soares et al., (2017), 

as well as their normative values.  
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Appendix 3 – Experimental Design (Study 2) 

 

 

 

 

 

  

Figure 3. Schematic representation of the experimental conditions along with the number of participants per condition. 
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Appendix 4 – Collection of Normative Data for Pleasantness (Pilot Study) 

 

The purpose of this pilot study was to ensure that the pleasantness rating instructions used in 

the incidental encoding condition of Study 2 were clear to participants. This study also provided 

data about the pleasantness appraisal of animate and inanimate words which allowed to select 

stimuli for each of these conditions that would not differ on this dimension.  

 

Method 

Participants. 

A convenience sample was employed, with 11 European Portuguese native speakers (81.8% 

female; Mage = 24.00; SD = 2.14).  

 

Materials. 

Fifty words (25 animate and 25 inanimate) from Study 1 were selected for the pleasantness 

rating task (Table 5). The selection was made according to some mnemonic- and linguistic-relevant 

variables (age of acquisition, valence, arousal, dominance, written frequency, imagery, concreteness 

and number of letters).  

 

Procedure. 

An online survey5 for rating pleasantness was sent to students from different universities 

(Aveiro, Minho, Lisboa and Peniche). Participants were asked to rate each word’s pleasantness 

using a 5-point scale, ranging from very unpleasant to very pleasant. Instructions were taken from 

(Bellezza, Greenwald, & Banaji, 1986; Nairne et al., 2007) and are available below.  

 

Nesta tarefa pedimos-lhe que avalie algumas palavras quanto à sua agradabilidade. 

Cada palavra pode descrever algo que é agradável ou desagradável para si; deve avaliar 

cada palavra de acordo com o modo como a palavra o faz sentir. A avaliação será feita 

numa escala de 1 (muito desagradável) a 5 (muito agradável).  

Procure utilizar todos os valores da escala. Não se deve preocupar se está a utilizar um 

determinado valor com maior frequência desde que este corresponda ao seu julgamento 

                                                 
5 The online survey used for rating word’s pleasantness is available at https://goo.gl/forms/1rltfvrajrLA2Chi2. 

https://l.facebook.com/l.php?u=https%3A%2F%2Fgoo.gl%2Fforms%2F1rltfvrajrLA2Chi2&h=ATMcvvgvTYZDxn5ZUDGiQOmdHNG4cfEqyWFrHG37Huxl_LBN0Ic9ceihzJsf1lB9f3QRGJM9rwba5S8cAI3sDF4wBGAeMvrEA_5jQezzRvZgpEqXFEbScw
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verdadeiro. Não existem respostas certas ou erradas e não existe limite de tempo para 

cada resposta. Pedimos, contudo, que responda de forma intuitiva, rápida e honesta. 

 

Words were all presented in one table, in a random order to each participant. Participants 

made a forced rating decision for each word. At the end of the survey, participants were asked to 

provide information about their age, gender and mother tongue. Informed consent was obtained 

from all respondents before beginning the task.  

 

Results and Discussion 

Data were analyzed using IBM SPSS Statistics 20. A t-test carried out between the 

pleasantness ratings (obtained for the set of words rated in this study) and the valence ratings (from 

Soares et al., 2012) revealed that those two variables behave in a different way, t(37) = 3.95, p < 

.001, d = 1.28. However, they are also moderate and significantly correlated (r = .64, p < .001). This 

data may be biased by the reduced sample inquired in this study (N = 11), although the assumptions 

of normality were not violated. 

Although this is a merely pilot study, some considerations are presented. For a pleasantness 

rating task, participants are asked to decide whether a stimulus is pleasant or unpleasant, according 

to what feelings those stimuli may arise in each person. This task is widely used in cognitive 

experiments, for example, as encoding tasks in incidental learning paradigms (Gelin et al., 2017; 

Nairne et al., 2008) because it induces deep processing, as it relies in semantic features rather than 

in shallow features of the stimuli (Craik & Lockhart, 1972). However, there are no pleasantness 

databases available in European Portuguese. Thus, this pilot study aimed to set the instructions for 

the Study 2 incidental encoding conditions and also to collect pleasantness ratings for a set of 

European Portuguese words. Normative data are available in Table 5 ordered from the lowest to the 

highest mean pleasantness ratings. For Study 2, words rated below 3 (from a 5-point scale) will not 

be selected in order to prevent a negative recuperation bias (Nasrallah, Carmel, & Lavie, 2009).  

One may think that this variable behaves like other emotional-related semantic variables, such 

as emotional valence (present in some EP databases, as Soares et al., 2012). Indeed, emotional 

valence is defined as “the way a subject judges a situation, from unpleasant to pleasant” (Soares et 

al., 2012, p. 257). However, our obtained data may indicate that we are facing two distinct variables.  

Taking all the above, pleasantness seems to be an interesting variable to be considered in 

cognitive research (e.g., for conducting incidental learning tasks). Regardless its moderate 

correlation with emotional valence, both variables seems to behave differently, according to the t-
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test. Further studies may rely on collecting pleasantness ratings of European Portuguese words (and 

pictures) and the elaboration of databases focusing on such variable. 

 

Table 5. Normative data of pleasantness (Pilot Study). 

European Portuguese Words English translation M SD 

Ferro Iron 2.36 0.81 

Martelo Hammer 2.64 0.67 

Tesoura * Scissors 2.64 0.81 

Prateleira Shelf 2.91 0.70 

Banco Bank 3.00 0.63 

Cesto * Basket 3.00 0.63 

Bandeira Flag 3.00 0.77 

Táxi Taxi 3.09 0.70 

Lápis Pencil 3.18 0.98 

Caneca * Mug 3.36 0.67 

Elevador * Elevator 3.45 1.04 

Janela Window 3.45 0.93 

Azeite Olive oil 3.55 0.69 

Relógio * Clock 3.64 0.81 

Sopa Soup 3.64 1.03 

Candeeiro * Lamp 3.64 0.50 

Bebida * Drink 3.64 0.67 

Chave * Key 3.64 0.67 

Massa * Pasta 3.73 0.79 

Sapato Shoe 3.82 0.98 

Laço * Bow 3.82 0.87 

Avião * Airplane 3.91 1.14 

Pintura * Painting 4.09 0.70 

Pão Bread 4.09 0.54 

Hotel Hotel 4.27 1.01 
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Table 5. Continued.    

European Portuguese Words English translation M SD 

Sapo * Toad 1.64 0.81 

Vaca * Cow 2.73 0.90 

Juiz  Judge 2.73 1.01 

Falcão Hawk 2.82 0.98 

Porteiro Porter 2.82 0.60 

Carpinteiro Carpenter 2.91 0.70 

Pescador Fisherman 2.91 1.14 

Jornalista Journalist 3.09 0.83 

Peixe Fish 3.18 0.87 

Agricultor Farmer 3.18 0.87 

Rei * King 3.18 0.87 

Padre * Priest 3.18 0.75 

Coruja * Owl 3.18 1.25 

Pomba * Dove + 3.45 0.82 

Elefante Elephant 3.45 0.52 

Enfermeiro Nurse 3.55 0.93 

Cavalo * Horse 3.73 1.10 

Coelho Rabbit 3.91 0.94 

Escritor * Writer 3.91 1.22 

Mulher * Woman 4.00 1.10 

Atleta * Athlete 4.09 0.83 

Rapaz * Boy 4.18 1.08 

Borboleta * Butterfly 4.27 0.65 

Irmão Brother 4.36 0.67 

Pai Father 4.73 0.47 

Notes: M = Mean pleasantness ratings; SD = Standard deviation; * Words selected for Study 2. 

+ Although the more correct translation of pomba would be “pigeon”, we used the translation used in Soares et al., (2017), 

as well as their normative values. 

The first 25 words of this table are inanimate, whereas the second 25 words are animate. 
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Appendix 5 – Animate and Inanimate Words’ Characteristics (Study 2) 

 

Table 6. Matched animate and inanimate stimuli used in Study 2.  

Dimension 
Animate  Inanimate p- 

value 

t- 

test 

Scale 

M SD Range  M SD Range 

Animacy a 6.62  0.16 6.39 - 6.86  1.55  0.25 1.20 - 1.91 ** 58.97 1-7 

Imageability b 5.99  0.31 5.49 - 6.50  5.98  0.33 5.50 - 6.52 .93 .09 1-7 

Concreteness b 6.29  0.35 5.55 - 6.72  6.36  0.44 5.53 - 6.84  .71 -.38 1-7 

Age of acquisition c,d  3.05  1.02 1.91 - 5.08  2.81 0.68 1.56 - 3.82 .50 .69 9 / 8 

Pleasantness e 3.50  0.74 1.64 - 4.73   3.55  0.40 2.36 - 4.27 .74 -.34 1-5 

Emotional valence f 5.86  0.84 4.60 - 7.13  5.64  0.52 4.81 - 6.42 .44 .79 1-9 

Arousal f 4.19  0.60 3.02 - 5.39  3.98  0.57 3.42 - 5.10 .39 .88 1-9 

Dominance f 5.22  0.60 4.44 - 5.84  5.04  0.51 4.29 - 5.83 .33 .99 1-9 

Written frequency f 104.35  171.46 2.96 - 625.71  35.49  32.14 2.71 - 112.21 .19 1.37 ---- 

Number of letters  5.58  1.68 3.00 - 9.00  6.17  1.47 4.00 - 9.00 .37 -.91 ---- 

Relatedness (LSA) g 0.08  0.09 -0.03 - 0.45  0.08  0.07 -0.05 - 0.27 .57 -.58 ---- 

Notes: M = Mean; SD = Standard deviation; Scale = Rating scales.  

Written frequency mean values were medium to high, according to the authors (Soares et al., 2017); The presented Age of acquisition is a combination of data from c and d (r = .94; p = 

.01).  

a Data collected in our Study 1 (Appendix 2). b Data from Soares et al., 2017. c Data from Cameirão & Vicente, 2010. d Data from Marques et al., 2007. e Data from our Pilot Study 

(Appendix 4); f Data from Soares et al., 2012. g Data from Landauer, Foltz, & Laham, 1998. 

a, b and e used 5- or 7-point Likert scales; c and d used a 9- and 8-point age of acquisition scales, respectively; f used a 9-point SAM scale;  

** p value < .001; df = 22. 

4
6
4

6
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Appendix 6 – Word Order Presentation (Study 2) 

 

Table 7. Word order presentation (Study 2). 

Presentation Order European Portuguese Word  English Translation Animacy 

1 Bebida Drink Inanimate 

2 Escritor Writer Animate 

3 Avião Airplane Inanimate 

4 Sapo Toad Animate 

5 Caneca Mug Inanimate 

6 Atleta Athlete Animate 

7 Chave Key Inanimate 

8 Padre Priest Animate 

9 Tesoura Scisors Inanimate 

10 Cavalo Horse Animate 

11 Cesto Basket Inanimate 

12 Vaca Cow Animate 

13 Rapaz Boy Animate 

14 Relógio Clock Inanimate 

15 Coruja Owl Animate 

16 Laço Bow Inanimate 

17 Candeeiro Lamp Inanimate 

18 Rei King Animate 

19 Massa Pasta Inanimate 

20 Pomba Dove + Animate 

21 Elevador Elevator Inanimate 

22 Borboleta Butterfly Animate 

23 Pintura Painting Inanimate 

24 Mulher Woman Animate 

+ Although the more correct translation of pomba would be “pigeon”, we used the translation used in Soares et al., (2017), 

as well as their normative values. 
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Appendix 7 – Task Instructions (Study 2) 

 

Immediate Intentional Condition 

Nesta tarefa vão ser apresentadas algumas palavras, uma de cada vez. Peço-vos que memorizem 

essas palavras para um teste posterior. Cada palavra vai ser apresentada apenas durante 5 segundos, 

por isso prestem atenção! Vou começar por apresentar algumas palavras de prática para que se 

familiarizem com o tempo de apresentação.  

 

Delayed Intentional Condition 

Nesta tarefa vão ser apresentadas algumas palavras, uma de cada vez. Peço-vos que memorizem 

essas palavras para um teste posterior. Cada palavra vai ser apresentada apenas durante 5 segundos, 

por isso prestem atenção! Vou começar por apresentar algumas palavras de prática para que se 

familiarizem com o tempo de apresentação.  

(In the end of the stimuli presentation): Relembro que num momento posterior vos irei pedir que 

recordem estas palavras. Nesse momento, receberão instruções mais detalhadas sobre a tarefa. 

 

Immediate and Delayed Incidental Conditions 

Nesta tarefa peço que avaliem algumas palavras quanto à sua "agradabilidade". Cada palavra pode 

descrever algo que é agradável ou desagradável para cada um de vocês; devem avaliar cada palavra 

de acordo com o modo como a palavra vos faz sentir. A avaliação será feita na folha de respostas 

que vos foi dada para este efeito, numa escala de 1 (muito desagradável) a 5 (muito agradável). 

Assinalem a vossa escolha colocando um círculo ou uma cruz sobre o número escolhido. Não 

existem respostas certas ou erradas. Procurem utilizar todos os valores da escala mas não se devem 

preocupar se estão a utilizar um determinado valor com maior frequência desde que este 

corresponda ao vosso julgamento verdadeiro. Peço que respondam de forma intuitiva, rápida e 

honesta. Terão 5 segundos para avaliar cada palavra, por isso prestem atenção! A apresentação de 

cada palavra será acompanhada por um som. No canto superior direito do ecrã será indicado o 

número a que se refere cada palavra. Vou começar por apresentar algumas palavras de prática para 

que se familiarizem com a tarefa de avaliação da agradabilidade. 


