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A concreteness judgment of words

Um julgamento de concretude de palavras

ABSTRACT

Purpose: To describe the judgement of the concreteness of a set of 162 Brazilian Portuguese words, prior to 

the elaboration of a speech recognition test, as well as to verify the influence of variables such as the frequency 

of occurrence of the words and age and undergraduate program year of the participants on the concreteness 

ratings. Methods: Fifty undergraduate Speech-Language Pathology and Audiology students from a public 

university rated the concreteness of a set of 162 words using a seven-point scale where the lowest concreteness 

degree was represented by number one and the highest by number seven. Participants were free to choose any 

number in the scale. Results: The results showed a tri-modal distribution of values, suggesting the classification 

of three categories, according to the concreteness rating. The low concreteness category ranged from 1.76 to 

3.45; the medium concreteness category, from 3.46 to 4.95; and the high concreteness rating, from 4.96 to 6.70. 

Positive correlation was found between the concreteness rating and the coefficient of variation, whereby the 

higher the rating attributed to a word, the lesser variation in the responses. No significant correlation was found 

between concreteness ratings and the frequency of occurrence of words. The influence of age and undergra-

duate year was significant for some correlations. Conclusion: Results showed three concreteness categories, 

and suggest that concreteness can be considered an independent attribute of words, since their frequency of 

occurrence, as well as participants’ age and undergraduate program year did not influence the ratings attributed. 

The words classified in the high concreteness category were subsequently used for the elaboration of a speech 

recognition test.

RESUMO

Objetivo: Descrever o julgamento de concretude de um conjunto de 162 palavras da Língua Portuguesa, vi-

sando a elaboração de um teste de reconhecimento de fala, bem como verificar a influência de variáveis como 

frequência de ocorrência das palavras, idade e série do curso de graduação dos participantes neste julgamento. 

Métodos: Cinquenta estudantes universitários de um curso de Fonoaudiologia de uma universidade pública 

julgaram 162 palavras quanto à concretude, por meio de uma escala de sete pontos, sendo o menor grau de 

concretude representado pelo número um e o grau de concretude máximo, representado pelo número sete. Foi 

permitido ao sujeito escolher qualquer ponto da escala. Resultados: Os resultados mostraram uma distribuição 

tri-modal, sugerindo que as palavras fossem classificadas em três categorias quanto ao grau de concretude. A 

faixa de julgamento das palavras de baixa concretude variou de 1,76 a 3,45, as de média concretude, na faixa 

de 3,46 a 4,95 e as de alta concretude, de 4,96 e até 6,70. Houve correlação positiva entre o grau de concretude 

das palavras e o coeficiente de variação de forma que, quanto maior a nota atribuída para a palavra, menor 

foi a variação de respostas. Não ocorreu correlação significativa entre a frequência de ocorrência das palavras 

e o julgamento de concretude. A influência da idade e da série do curso de graduação no julgamento foi sig-

nificativa para algumas correlações. Conclusão: Os resultados revelaram três categorias quanto ao grau de 

concretude e sugerem que a concretude pode ser considerada um atributo independente das palavras, uma vez 

que a frequência de ocorrência das palavras, bem como a idade e a série do curso de graduação dos participan-

tes não influenciou o julgamento de concretude. As palavras categorizadas com alto grau de concretude foram 

utilizadas em etapas posteriores da elaboração de um teste de reconhecimento de fala.
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INTRODUCTION

Defining the degree of a word’s concreteness may appear 
to be a simple task. Classifying a word as concrete or abstract 
means placing in the former category those words to which 
physical properties such as form or matter are attributed and 
in the latter, those for which such properties are lacking. 
Studies(1-3) have associated the concept of concreteness to the 
question of sensory experience whether it be imaginary or 
actually corresponding to material objects or persons that can 
be perceived by the senses.

In fact, the concept of concreteness is a complex one and 
that becomes evident when certain words that defy this notion of 
a rigid dichotomy between concrete and abstract are analyzed. 
A good example is the word governo (government) which can 
be held to be ‘abstract’ insofar as it is impossible to precisely 
indicate whom or what it is but, at the same time, ‘concrete’ 
insofar as it involves a set of concrete entities such as people, 
buildings and certain locations(4). 

Some researchers(5,6) consider that the difference between 
concrete and abstract words, in the light of a variety of cognitive 
tasks, would lie in the way they are processed by the nervous 
system; in their view concrete words are processed faster and 
more precisely than is the case with abstract nouns. 

Two concurrent sets of theories attempt to explain the di-
fferences in the processing of concrete and abstract words; one 
set involves a multiple coding approach like the dual coding 
theory and the other uses single mode models such as the theory 
of context availability.

The concreteness associated to the verbal material used has 
a notable influence in any tasks involving language and me-
mory and consequently it is a variable that must be taken into 
consideration not only as an independent factor in experiments 
but also as an experimental control factor(3). Various studies 
have shown the influence and importance of the concreteness 
of words in various aspects of language disturbances such as 
difficulties in learning to read(7,8), age of acquiring written word 
recognition skills(9), sentence comprehension(10), in conditions 
such as dementia(11-13), as well as in lexical decision(6,14) and  
memory(1,5,15,16) tests. Controlling for this variable in elabo-
rating tests enhances the reliability of the results obtained. 
Accordingly, when elaborating tests involving spoken language 
such as speech recognition tests, it is important that the con-
creteness of the words being used in the procedure should be 
taken into account alongside the other factors.

There have been studies(1-4,17) that attempted to measure the 
degree of concreteness of a word using subjective judgments 
whereby individuals assess the words and attribute them a score 
on a numerical scale(2-4,17,18), that ranges between two concepts, 
concrete and abstract(1), while others have included a third term 
contemplating the eventual impossibility of making a judg-
ment(10). One such study of concreteness patterns conducted 
in Brazil(3) made use of 909 Brazilian Portuguese words and 
found that there was no detectable influence on the concreteness 
ratings associated to gender or age of the individuals, or to the 
normal frequency of occurrence of the words in written mate-
rial or to the size of the category of attribution in the ratings. 

Although those authors used such a considerable number of 
words in their study, most of the words of interest to the present 
research were not to be found in their lists.

Thus the present paper sets out to describe an evaluation 
made of the degree of concreteness of a selected group of 162 
Portuguese language words for the purpose of subsequently 
elaborating a speech recognition test. The aim was also to 
investigate the possible influence of the frequency of occur-
rence of the words analyzed, and the age and course year of 
the participants making the assessments. 

METHODS

A survey study was made as part of the study discipline 
Hearing Disorders of the Speech-Language Pathology and 
Audiology Department of the Universidade Federal de São 
Paulo (UNIFESP), in August 2009. The project that originated 
the study was duly analyzed and approved by the Research 
Ethics Committee, and the process filed under the number 
0948/09.

Fifty volunteers took part, only one of whom was a male 
(2%), with ages ranging from 17 to 24, average 19.86. All 
participants signed a term of Free and Informed Consent and 
were undergraduate students in the Undergraduate Program I 
Speech-Language Pathology and Audiology at the abovemen-
tioned institution. Of the group, 24 (48%) were enrolled in the 
1st year of the course, 20 (40%) in the 2nd year and six (12%) 
in the 4th year. The undergraduates undertook the assessment 
according to their availability and the time the researcher had 
available to dedicate to the survey. That explains the hetero-
geneity of the groups in regard to the course year. Ninety four 
percent of the participants were from municipalities in the state 
of São Paulo and the other 6% were from the cities of Niteroi 
(RJ), Manaus (AM) and Recife (PE), Brazil. 

For test purposes 162 words were selected from among a 
group of 347 obtained from the corpora studies(19) undertaken 
by a research group at the Universidade Federal de Minas 
Gerais (UFMG) as part of the project Avaliação Sonora do 
Português Atual – ASPA (Sound Assessment of Contemporary 
Portuguese). The university’s ASPA project analyzed a text cor-
pus originally developed by the post-graduate studies program 
in Applied Linguistics and Language Studies (LAEL) at the 
Pontíficia Universidade Católica de São Paulo (PUC-SP). All 
the words selected from that survey were two-syllable nouns 
with the stress on the first syllable and of frequent occurrence 
(over 50 occurrences per million; an arbitrarily defined 
threshold). The criteria applied to the original group of 347 
words taken from the survey database to obtain the 162 words 
used in this research were to eliminate: a) proper nouns (43 
eliminations) because it is not possible for the subjects involved 
to evoke images on the basis of an isolated presentation of a 
proper noun without an accompanying context; b) words in 
the plural form with the same root as others in the singular (54 
eliminations), consequently, only singular forms were used; and 
c) words whose final consonant was [s] (27 words eliminated) 
because the word group was destined for subsequent use in 
speech recognition tests to be applied to elderly people who 
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have notorious difficulty in identifying this frequently occurring 
phoneme so that its presence could introduce a variable that 
might complicate the test results; and d) incomplete words or 
words belonging to a category of speech other than noun (3 
words excluded). A further 58 words happened to coincide with 
words that had already been classified as concrete or abstract 
in a national study whose findings have been validated and 
accepted and accordingly they were not used in the concrete-
ness assessment.

The words were set out in a single test instrument consisting 
of three ordinary sheets of white paper. At the head of the first 
sheet there was a space for participants to fill in their details 
(age, gender, place of birth, undergraduate program and course 
year), followed by a succinct set of instructions of the task in 
hand and the numbered words that were to be assessed. Below 
that came a list of 40 of the words. The second sheet continued 
the word list with 68 words and on the third sheet were the re-
maining 54 words. To the right of each word there was a scale 
ranging from 1 to 7 with value one corresponding to “highly 
abstract” and value seven to “highly concrete”.

The task was applied in single sessions to three groups 
formed according to the course years in which the students 
were enrolled. The instructions were similar to those used in the 
national study referred to(3), and were as follows: “Below you 
will find a list of words. Your task is to judge the concreteness 
of each word. Usually words that refer to material objects that 
can be perceived by the senses are more concrete than those 
associated to abstract concepts that cannot be experienced 
directly by the senses. Furthermore, it is easier for us to form 
a mental image when we think of more concrete words than 
when we think of more abstract ones. For example, it is possible 
to perceive with our senses and create an image of the word 
‘martelo’ (hammer) but in contrast it is far more difficult to 
create an image or associate any sensory impressions to the 
word ‘quantidade’ (quantity). In this case the word ‘martelo’ 
is more concrete and the word ‘quantidade’ more abstract. In 
your assessment of the degree of concreteness you must use 
the scale provided from one to seven where the number seven 
is attributed to words that are highly concrete and the number 
one to those that are highly abstract. You are free to use any 
number on the scale. In assessing each word, draw a circle 
around the number that best expresses your perception of the 
word’s degree of concreteness. Do you have any doubts?”.

It was also made clear that each participant should work 
alone in silence and that no information should be exchanged 
with other participants. There was no time limit set for com-
pleting the task. 

The statistical method adopted was testing for Equality 
of Proportions to analyze the proportions between the classes 
identified in this case according to the degrees of concreteness. 
Pearson’s Correlation Coefficient was used to analyze the 
correlation between the mean values for concreteness and the 
Coefficient of Variation (CV) and also the correlations of the 
frequency of occurrence, and the ages and course years of the 
participants in the concreteness assessment

It should be mentioned that the CV is a statistical measure-
ment that indicates the degree of dispersion of the data around 

the mean value so that ideally it should be as low as possible. 
A low value means the results are homogeneous.

The level of statistical significance adopted was 0.05 (5%) 
and all the confidence intervals were designed to ensure 95% 
of statistical reliability. 

RESULTS

It was observed that participants took 15 minutes, on ave-
rage, to complete the task; similar to the time registered by 
another national study in which each participant assessed 151 
or 152 words.

Thus each word in the test was judged 50 times with the 
exception of the words vista [view-sight] and tema [theme] 
which were only judged 49 times due to failure to mark a score 
for them by one of the participants. 

The average values obtained for the concreteness of the 
words ranged from 1.76 to 6.7 (Table 1). The words that 
were awarded the lowest scores for concreteness were feita 
[occasion] (1.76), deixa [hint] (1.82), modo [manner] (1.90), 
tipo [type] (2.04) and ato [act] (2.18) and those attributed the 
highest average scores for concreteness were padre [Catholic 
priest] (6.5), boca [mouth] (6.56), ouro [gold] (6.60), bola [ball] 
(6.68) and foto [photo] (6.70). 

Statistical analysis revealed a (tri-modal) distribution with 
three peaks for the concreteness values (Figure 1). 

The words were grouped according to their average scores 
into three groups corresponding to low, medium and high 
concreteness. The division was based on a visual analysis 
considering the range from 1.76 to 3.45 as constituting the low 
concreteness group (white columns), 3.46 to 4.95 as medium 
concreteness group (gray columns) and 4.96 to 6.70 as the high 
concreteness group (black columns).

Equality of Two Proportions testing was used to determine 
the proportions among the three categories, low, medium and 
high concreteness which were found to be respectively 37.7%, 
30.2% and 32.1%, and the differences were not found to be 
statistically significant (Table 2).

Considering the correlation between the average concre-
teness value obtained for each word and the Coefficient of 
Variation, a negative value of 95.3% was obtained (p<0.001). 

Figure 2 shows the dispersion and correlation of the average 
concreteness values plotted against the Coefficient of Variation. 

Statistical analysis showed a value of -9.9%, (p=0.211) for 
the correlation of the frequency of occurrence of the words and 
their attributed concreteness.

The influence of the variables, age group and course year 
on the concreteness assessments was analyzed using Pearson’s 
Correlation Coefficient and revealed differences of (p<0.005) 
for some correlations (Table 3). However those values were 
discarded as the quality of correlation was poor in most cases 
or just fair in one case only (for the word passe [pass]).

DISCUSSION 

The results showed that for the set of words selected for 
this study the concreteness assessments tended to fall into three 
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Table 1. Descriptive measurements of the concreteness of test words

Words Mean SD CV (%)

Feita 1.76 1.22 69

Deixa 1.82 1.12 61

Modo 1.90 1.11 58

Tipo 2.04 1.48 73

Ato 2.18 1.19 55

Sobre 2.20 1.23 56

Causa 2.30 1.39 60

Torno 2.30 1.81 79

Caso 2.32 1.32 57

Jeito 2.38 1.54 65

Fase 2.40 1.29 54

Busca 2.44 1.40 57

Uso 2.50 1.54 62

Custa 2.50 1.59 64

Gosto 2.54 1.54 61

Mostra 2.58 1.72 66

Entra 2.58 1.58 61

Liga 2.60 1.46 56

Lucro 2.66 1.86 70

Nega 2.66 1.84 69

Chance 2.68 1.70 63

Prazo 2.82 1.59 56

Lance 2.88 1.52 53

Cria 2.88 1.53 53

Passe 2.88 1.59 55

Meta 2.88 1.67 58

Turno 2.90 1.50 52

Tema 2.92 1.75 60

Nível 2.94 1.35 46

Tempo 2.96 1.63 55

Crise 2.98 1.77 59

Fato 3.00 1.77 59

Falta 3.02 1.82 60

Custo 3.02 1.63 54

Posse 3.02 1.72 57

Vice 3.12 1.87 60

Marco 3.16 1.65 52

Coisa 3.18 1.83 57

Volta 3.26 1.50 46

Taxa 3.28 1.83 56

Troca 3.28 1.53 47

Clima 3.28 1.88 57

Tese 3.30 1.83 56

Curso 3.32 1.48 44

Verba 3.32 1.63 49

Parte 3.38 1.44 43

Words Mean SD CV (%)

Plano 3.38 1.70 50

Força 3.38 1.65 49

Zona 3.40 1.53 45

Cargo 3.40 1.41 42

Fala 3.40 1.64 48

Sede 3.44 1.80 52

Ano 3.46 1.69 49

Rock 3.48 1.88 54

Visto 3.50 2.08 59

Vista 3.51 1.88 54

Risco 3.54 2.07 59

Meio 3.64 1.52 42

Leste 3.72 1.88 51

Forma 3.78 1.72 45

Data 3.78 1.68 44

Cena 3.82 1.86 49

Frente 3.84 1.57 41

Área 3.86 1.63  42

Safra 3.88 1.77 46

Dia 3.98 1.73 44

Norte 4.00 1.55 39

Centro 4.06 1.57 39

Renda 4.06 1.86 46

Greve 4.08 1.90 47

Passo 4.08 1.78 44

Venda 4.10 1.68 41

Nome 4.14 1.99 48

Vaga 4.14 1.94 47

Terça 4.18 2.07 49

Queda 4.20 1.96 47

Compra 4.24 1.95 46

Corte 4.26 1.88 44

Samba 4.28 1.99 46

Lado 4.30 1.63 38

Conta 4.34 1.81 42

Frase 4.38 1.64 37

Voto 4.40 1.84 42

Vale 4.42 1.73 39

Julho 4.48 2.23 50

Maio 4.48 2.16 48

Treino 4.50 1.71 38

Hora 4.52 1.85 41

Fonte 4.56 1.81 40

Junho 4.58 2.16 47

Lança 4.58 1.98 43

Março 4.62 2.17 47
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Table 1. continuation

Words Mean SD CV (%)

Arte 4.64 1.85 40

Multa 4.68 1.97 42

Teste 4.70 1.68 36

Chama 4.76 1.97 41

Guarda 4.82 1.77 37

Bairro 4.88 1.71 35

Copa 4.92 1.71 35

Preço 4.94 1.68 34

Classe 4.94 1.78 36

Costa 5.00 1.90 38

Alvo 5.00 1.78 36

Grupo 5.06 1.22 24

Ponto 5.06 1.49 29

Peça 5.06 1.66 33

Luta 5.12 1.85 36

Mata 5.12 1.88 37

Pena 5.18 2.07 40

Reino 5.22 1.69 32

Obra 5.28 1.55 29

Cerca 5.32 1.75 33

Posto 5.32 1.62 30

Jogo 5.36 1.48 28

Pista 5.36 1.52 28

Povo 5.42 1.59 29

Vôlei 5.44 1.72 32

Língua 5.46 1.83 34

Mundo 5.50 1.82 33

Chefe 5.52 1.71 31

Cara 5.54 1.45 26

Órgão 5.54 1.79 32

Papa 5.54 1.83 33

Mato 5.54 1.64 30

Faixa 5.56 1.43 26

Serra 5.66 1.53 27

Vídeo 5.68 1.71 30

Words Mean SD CV (%)

Cabo 5.68 1.54 27

Campo 5.70 1.30 23

Neto 5.72 1.74 30

Time 5.76 1.44 25

Vila 5.80 1.21 21

Gente 5.84 1.57 27

Porto 5.84 1.54 26

Banda 5.84 1.36 23

Texto 5.86 1.47 25

Filme 5.88 1.59 27

Globo 5.90 1.64 28

Feira 5.98 1.29 21

Lista 6.02 1.48 25

Palco 6.04 1.44 24

Clube 6.10 1.34 22

Praça 6.12 1.36 22

Praia 6.18 1.52 25

Dólar 6.30 1.54 24

Parque 6.30 1.39 22

Ilha 6.30 1.34 21

Tela 6.30 1.20 19

Loja 6.32 1.11 18

Teto 6.32 1.17 18

Bomba 6.34 1.04 16

Bolsa 6.40 1.43 22

Carne 6.40 1.14 18

Folha 6.42 1.25 19

Quadro 6.42 1.36 21

Caixa 6.46 1.20 19

Dado 6.46 1.13 17

Padre 6.50 1.22 19

Boca 6.56 1.28 20

Ouro 6.60 1.05 16

Bola 6.68 1.22 18

Foto 6.70 0.93 14

Note: SD = standard deviation; CV = coeficient of variation 

large groups (Figure 1) of similar proportions (Table 2) unlike 
the findings of other studies that report a polarized pattern with 
two dominant categories (concrete versus abstract) in spite of 
the fact that they had also offered the participants a range of 
intermediate score points to award so that there was a possibility 
for other forms of distribution to have appeared in them(3,4,17).

This difference, whereby the concreteness scores tended to 
form three groups rather than two can possibly be explained by 
the inherent linguistic characteristics of the selected material. 
From the extensive universe of the Portuguese Language words 
the selection was restricted to nouns only and, furthermore, to 

two-syllable words with the stress on the first syllable. In the 
other studies referred to, words belonging to different gramma-
tical classes were present and there were also variations in the 
numbers of syllables and the position of the stressed syllable 
within the words

Another aspect that deserves mention and that may have 
contributed towards the emergence of an intermediate category 
of concreteness was the attitude of the participants. After they 
had completed the test, several of them remarked that they had 
found some of the words hard to assess, insofar as, depending 
on the context they imagined for them (as for example a film 
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(movie) seen at the cinema or a film for a camera), they con-
sidered them to be more endowed with concreteness or more 
with abstractness. Faced with that difficulty they adopted one 
of two postures: either they attributed a value associated to 
the word in the context in which it first sprang to mind, which 
would tend to be the more concrete option, or they decided to 
attribute an intermediate value (in the 3 to 4 range).

The correlation between the average concreteness values 
and the Coefficient of Variation (Figure2) shows that the greater 
the score awarded to the word, that is, the more concrete it was 
judged to be; the less variation there was among the answers. 
Thus it could be said that the students were invariably surer of 
themselves when they considered a word to be very concrete 
and so there was greater homogeneity among the answers. On 
the other hand, in the case of abstract words there was more 
uncertainty and doubt surrounding their assessment, which 
led to greater discrepancies of opinion and greater variations 
in the answers given.

The literature review only revealed one study(1) that pre-
sented an analysis of the extent of agreement on the part of 
participants in their judgments of word concreteness. That 
study showed that participants were in agreement for 95.6% of 
the words submitted to their judgment and there was a similar 
pattern tending to determine just two groupings, concrete and 
abstract, as found in other studies, differing therefore from the 
results of the present study, especially in the results associated 
to words with lesser degrees of concreteness (more abstract 
words). 

It is possible that the scale used for scoring may be the 
explanation for such differences; the referred study(1) only 
offered two (opposing) points on the scale for assessing con-
creteness and not seven as was the case with the present study. 
Furthermore there were variations in the lengths (number of 
syllables) and the position of the stressed syllable in the words 
used in those studies. 

The findings showed no significant influence of the fre-
quency of occurrence of words on the assessment made of their 
concreteness. It is worth reiterating that in this work all the 
words submitted to assessment had a frequency of occurrence 
in the range of 50 to 2,218 times per million so that they can all 
be considered words of frequent occurrence. This corroborates 
the results of previous studies(1,3,18), and indicates that concre-
teness can best be considered to be an attribute of the words 
themselves and not correlated to their frequency of occurrence. 

The relation between the degree of concreteness attributed 
and the participants’ graduate course year and their respective 
ages shows that, albeit it was revealed to be significant for a few 
of the words, the correlations were not systematic and when 
they did exist they were of poor or merely of fair quality. Such 
low quality of correlation detracts from the importance of those 
results and suggests that the data in question should be ignored. 

 The absence of correlation was expected because of the very 
slight variation in the ages of the participants and the difference 
in course years of only three years (1 to 4). In a separate study 
also using the Portuguese language(3), the influence of the 
participants’ ages was analyzed on its own and found to exert 
no influence on the assessments made of the concreteness of 

Figure 1. Distribution  of the variable ‘frequency of occurrence’ as a 
function of the average concretude ratings for the test words

Figure 2. Dispersion and correlation of the average concreteness ratings 
as a function of the coefficient of variation

Table 2. Proportions of the three concreteness rating categories: low, 
medium and high (p-values)

Low High

High 0.294

Medium 0.719 0.159

Equality of two proportions test (p≤0.05)

Table 3. Correlation between the variables participant age and course 
year and the average concreteness rating of the words  

Words

Age Course year

Correlation 

(%)
p-value

Correlation 

(%)
p-value

Mundo -32.6 0.021* -12.8 0.374

Feira -37.7 0.007* -38.4 0.006*

Conta -13.1 0.365 -38.6 0.006*

Área -33.9 0.016* -36.1 0.010*

Preço -30.4 0.032* -21.1 0.141

Falta 5.1 0.723 -31.2 0.027*

Clube -28.5 0.045* -31.3 0.027*

Ponto -31.3 0.027* -23.2 0.104

Coisa -29.5 0.038* 2.5 0.862

Vaga -29.7 0.036* -23.4 0.102

Luta -36.2 0.010* -35.2 0.012*

Lança 26.8 0.060 27.9 0.050*

Passe 23.3 0.103 41.0 0.003*

Padre -21.3 0.138 -29.7 0.036*
* Significant values (p≤0.05) – Pearson’s correlation coefficient 
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the test words even when the age variations were considerably 
greater than in this study (ages 16 to 33 as opposed to 17 to 24). 

CONCLUSION

The results revealed three distinct categories of degree of 
concreteness (low, medium and high) suggesting that concre-
teness can be considered an independent attribute of the words 
themselves, given that neither their frequency of occurrence nor 
the participants’ age group or graduate course year influenced 
the judgment of concreteness. Those words classified as having 
a high degree of concreteness were subsequently used in the 
elaboration of a speech recognition test. 

REFERENCES

 1. Gorman AM. Recognition memory for nouns as a function of 
abstractness and frequency. J Exp Psychol. 1961;61:23-9.

 2. Barca L, Burani C, Arduino LS. Word naming times and psycholinguistic 
norms for itaian nouns. Behav Res Meth Instrum Comput. 
2002;34(3):424-34.

 3. Janczura GA, Castilho GM, Rocha NO, van Erver TJ, Huang TP. Normas 
de Concretude para 909 palavras da língua portuguesa. Psic Teor e Pesq. 
2007;23(2):195-204.

 4. Wiemer-Hastings K, Krug J, Xu X. Imagery, context availability, 
contextual constraint and abstractness. In: Proceedings of the 23rd 
Annual Meeting of the Cognitive Science Society, 2001. Hillsdale, NJ: 
Lawrence Erlbaum. p. 1106-11. 

 5. Jessen F, Heun R, Erb M, Granath DO, Klose U, Papassotiropoulos 
A, et al. The concreteness effect: evidence for dual coding and context 
availability. Brain Lang. 2000;74(1)103-12.

 6. Samson D, Pillon A. Orthographic neighborhood and concreteness effects 
in the lexical decision task. Brain lang. 2004;91(2):252-64.

 7. Barry C, Gerhand S. Both concreteness and age-of-acquisition affect 
reading accuracy but only concreteness affects comprehension in a deep 
dyslexic patient Brain Lang. 2003;84(1):84-104.

 8. Marchand Y, Friedman RB. Impaired oral reading in two atypical 
dyslexics: a comparison with a computational lexical-analogy model. 
Brain Lang. 2005;93(3):255-66.

 9. Stadthagen-Gonzalez H, Bowers JS, Damian MF. Age-of-acquisition 
effects in visual word recognition: evidence from expert vocabularies. 
Cognition. 2004;93(1):B11-26.

 10. Wallentin M, Ostergaard S, Lundc TE, Ostergaard L, Roepstorff 
A. Concrete spatial language: See what I mean? Brain Lang. 
2005;92(3):221-33.

 11. Papagno C, Capasso R, Zerboni H, Miceli G. A reverse concreteness 
effect in a subject with semantic dementia. Brain Lang. 2007;103(1):90-
1.

 12. Reilly J, Grossman M, McCawley G. Concreteness effects in lexical 
processing of semantic dementia. Brain Lang. 2006;99:157-8.

 13. Vesely L, Bonner MF, Reilly J, Grossman M. Free association in 
semantic dementia: The importance of being abstract. Brain Lang. 
2007;103:154-5.

 14. Zhang Q, Guo C, Ding J, Wang Z. Concreteness effects in the processing 
of Chinese words. Brain Lang. 2006;96(1):59-68.

 15. Fliessbach K, Weis S, Klaver P, Elger CE, Weber B. The effect of word 
concreteness on recognition memory. Neuroimage. 2006;32(3):1413-21.

 16. Peters J, Daum I. Differential effects of normal aging on recollection of 
concrete and abstract words. Neuropsychology. 2008;22(2): 255-61.

 17. Paivio A, Yuille JC, Madigan SA. Concreteness, imagery and 
mean ingfu lness  va lues  fo r  925  nouns .  J  Exp  Psycho l . 
1968;76(1):Suppl:1-25.

 18. Paivio A. A factor-analytic study of word attributes and verbal learning. 
J Verbal Learn Verbal Behave. 1968;7(1):41-9.

 19. Cristófaro-Silva T, Almeida LS, Fraga T. ASPA: A formulação de 
um banco de dados de referência da estrutura sonora do português 
contemporâneo [CD-Rom]. In: XXV Congresso da Sociedade Brasileira 
de Computação; 2005; São Leopoldo. Anais. São Leopoldo: Sociedade 
Brasileira de Computação; 2005. p.2268-77.

 20. Sardinha TB. The Bank of Portuguese. Direct Papers 50. São Paulo/
Liberpool: LAEL, PUCSP/University of Liverpool, 2003 (Working 
Paper).


