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Convergent validity of the measures of attention and impulsivity in the Trees:  
Simple Visual Discrimination Test (DiViSA-UAM) 
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Departamento de Psicología. Facultad de Ciencias de la Salud. Universidad Camilo José Cela (Spain) 

 
 

 
Título: Validez convergente de las medidas de atención e impulsividad del 
Test de Discriminación Visual Simple de Árboles (DiViSA-UAM). 
Resumen: El Test de Discriminación Visual Simple de Árboles (DiViSA-UAM) 
constituye una prueba objetiva de evaluación de la atención y la impulsivi-
dad en niños de edades comprendidas entre los 6 y los 12 años. El presente 
estudio tuvo por objeto complementar los datos de validez recabados en 
estudios anteriores, analizando la evidencia de validez convergente de las 
medidas del DiViSA-UAM en relación con otros instrumentos ya consoli-
dados en la evaluación de la atención y el control inhibitorio en niños: el 
Test de Percepción de Diferencias ‘Caras’ y el Test de Atención d2. A tal fin, se ad-
ministraron los instrumentos a una muestra conformada por 111 alumnos 
de educación primaria (46 niñas y 65 niños), de entre 8 y 12 años. El análisis 
de correlaciones arrojó valores acordes con lo esperado entre los índices de 
las tres pruebas. Conforme a lo observado en estudios anteriores, las tres 
pruebas convergieron en identificar un incremento progresivo en el rendi-
miento atencional entre los 8 y los 12 años, así como estabilidad en el con-
trol de la impulsividad y ausencia de diferencias relativas al sexo. Se discu-
ten las ventajas potenciales del DiViSA-UAM derivadas de su formato de 
aplicación y su mayor facilidad de ejecución. 
Palabras clave: DiViSA-UAM; atención; impulsividad; tests informatiza-
dos; validez convergente. 

  Abstract: The Trees: Simple Visual Discrimination Test (DiViSA-UAM) is an 
objective test to assess attention and impulsivity in children aged between 6 
and 12 years. The aim of this study was to supplement the validity data ob-
tained in prior research, analyzing the evidence of convergent validity of 
the measures of the DiViSA-UAM in relation to other, already well-
established, instruments for assessing attention and inhibitory control in 
children: the ‘Faces’, Differences Perception Test and the d2 Test of Attention. To 
this end, the instruments were administered to a sample of 111 students 
from primary education (46 girls and 65 boys) between the ages of 8 and 12 
years. The correlation analysis showed values in line with expectations 
among the indices of the three tests. Similarly to what has been observed in 
prior research, the three tests coincided in identifying a progressive increase 
in attention performance between the ages of 8 and 12, as well as stability 
in impulsivity control and the absence of sex-related differences. We dis-
cuss the potential advantages of the DiViSA-UAM derived from its appli-
cation format and its greater ease of execution. 
Key words: DiViSA-UAM; attention; impulsivity; computerized tests; 
convergent validity. 

 
    Introduction 

 
Attention is a multidimensional construct constituted by dif-
ferent facets, among which there is a certain consensus in 
highlighting selective attention, sustained attention, and in-
hibitory control (Lehman, Naglieri, & Aquilino, 2009; 
Tudela, 1992). Selective attention is defined as the ability to 
concentrate on one or more relevant stimuli, deliberately 
suppressing from consciousness irrelevant or distracting 
stimuli (Zillmer & Spiers, 1998). Sustained attention refers to 
maintaining the focus of attention on determined stimuli 
during relatively large periods of time (Parasuraman, 1984). 
Finally, inhibitory control refers to the capacity to intention-
ally inhibit motor responses according to changing contex-
tual cues (Nigg, 2000). 

Selective attention, sustained attention, and inhibitory 
control are included in the criteria used for the diagnosis of 
the Attention-Deficit/Hyperactivity Disorder (AD/HD – APA, 
2000). AD/HD is one of the most frequent disorders today 
among young children, with a prevalence of 3-5% (APA, 
2000; Narbona, 2001). The AD/HD is associated with sev-
eral behavioural problems which, in turn, may have social 
and academic consequences that result in the maladjustment 
of the child to his or her environment (Barkley, Fischer, 
Smallish, & Fletcher, 2004). Said consequences may even, on 
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occasion, be carried over into adult life (Manuzza, Klein, 
Bessler, Malloy, & Padula, 1998). This justifies the need to 
develop AD/HD assessment instruments with low applica-
tion costs (both in economic terms and in terms of the time 
and effort required to administer them), as well as suitable 
psychometric properties. 

The instruments most often used to assess AD/HD are 
rating scales (Johnston & Mash, 2008), characterized by their 
low economic cost and short application time. However, rat-
ing scales are subject to the biases inherent in self-report 
measures (Cronbach, 1946, 1950; Edwards, 1957; Fernán-
dez-Ballesteros, 1991), as well as to a low interjudge reliabil-
ity (Calderon & Ruben, 2008; Loeber, Green, & Lahey, 
1990; Sayal & Taylor, 2005). 

Continuous performance tests (CPTs) constitute an al-
ternative to evaluation scales. Broadly speaking, CPTs are 
composed of the successive presentation of stimuli (one by 
one) on a computer screen, so that the subject has to press a 
key each time the stimulus is the same as a model, and must 
not press the key when it is different. Thus, when presented 
with a low rate of relevant stimuli, the subject must remain 
alert (sustained attention) in order to press the key when a 
relevant element is shown. Conversely, a high rate of rele-
vant stimuli forces the subject to stop emitting responses 
when a different element appears (inhibitory control). CPTs 
have the advantage of being free from biases associated with 
self-reporting, require less time to administer, and allow for 
the task parameters to be manipulated (Nichols & 
Waschbusch, 2004). 

mailto:jhlozano@ucjc.edu
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A third type of attention assessment instruments is visual 
discrimination tests. These tests generally consist of paper 
and pencil tasks in which a grid of elements is presented, 
from which the subject has to identify and mark all those 
which are the same as a model within a set time. Due to the 
similarity between the relevant elements and the distracters, 
discrimination requires a high level of concentration. In ad-
dition to the benefits shown by CPTs in comparison to self-
reporting, one of the advantages that this type of test pre-
sents with respect to CPTs is that it requires a greater atten-
tion, since several stimuli coincide at the same time within 
the subject‟s visual field competing for the same attention 
resources (Desimone & Duncan, 1995; Luck & Vecera, 
2002). Moreover, the simultaneous presentation of infor-
mation makes omission errors to be due to lack of attention 
while carrying out the task or to carrying it out quickly or 
carelessly, and not to the subject looking away from the 
screen occasionally, as can occur with CPTs. The task for-
mat of visual discrimination tests is, in turn, more similar to 
school activities, which results in a greater ecological validity  

A computerized visual discrimination test has recently 
been developed, directed to the objective assessment of the 
components of inattention and impulsivity contemplated in 
the DSM-IV-TR for the diagnosis of AD/HD: the Trees: 
Simple Visual Discrimination Test (DiViSA-UAM – Santacreu, 
Shih, & Quiroga, 2010). The DiViSA-UAM is a short appli-
cation test aimed at children between the ages of 6 and 12 
years old. The test proposes a task in which the child must 
visually discriminate different types of trees by clicking with 
the mouse on those which are the same as a previously spec-
ified model. The task, in this sense, is a simple visual dis-
crimination task, whose resolution does not require any 
complex capacity linked to intelligence. Indices of overall at-
tention, commission errors, omission errors, organization, 
interval between clicks, inter-item lability, and distraction-
hastiness can be obtained from the test. 

With reference to the costs of application, the computer-
ized format of the DiViSA-UAM permits the program itself 
to automatically carry out an exhaustive register of the 
child‟s performance (in terms of the type of clicks carried 
out and the exact moment these occur), as well as calculating 
the different indices of impulsivity and attention. The com-
puterized medium also facilitates collective assessment, 
whether by means of installing the test in several computer 
terminals or using a web server to administer the test on-
line. Besides, the presentation format makes children view 
the task as a game, which makes it more entertaining and 
motivating than the traditional paper and pencil tests (San-
tacreu et al., 2010). 

Measures from the DiViSA-UAM have shown appropri-
ate psychometric properties (Quiroga, Santacreu, Montoro, 
Martínez-Molina, & Shih, 2011; Santacreu et al., 2010). In 
terms of reliability, optimum values of internal consistency 
were obtained for the indices of overall attention (α = .95), 
omission errors (α = .86), commission errors (α = .77), and 
interval between clicks (α = .77), which highlights the ability 

of the DiViSA-UAM to systematically register individual dif-
ferences in attention performance through the different 
items that make up the test (Quiroga et al., 2011). With re-
spect to validity, in terms of internal validity, the correlations 
between the different indices of the test are statistically sig-
nificant and consistent with theory in both sign and magni-
tude, with values (between .25 and .47) comparable to those 
of other tests of children‟s abilities (Quiroga et al., 2011). On 
the other hand, in terms of external validity, the measure-
ment of overall attention of the DiViSA-UAM has also 
shown evidence of convergent validity with another com-
puterized test of attention: the Categories Learning Test – Inhibi-
tion (TACI-UAM), with a correlation value of .376 (Quiroga 
et al., 2011). 

From a differential approach, Santacreu et al. (2010) 
used the DiViSA-UAM to analyze the development of atten-
tion in children based on a sample of 1,442 school children 
(649 girls and 793 boys), aged between 6 and 12 years old, 
from five schools in Spain and Mexico. The results showed a 
progressive increase in the overall attention index as a func-
tion of age and a reduction in the number of omission and 
commission errors, although no differences related to sex 
were observed. Along the same lines, Quiroga et al. (2011) 
used a sample of 423 school children (205 boys and 218 
girls) aged between 7 and 11 years old, also observing a con-
stant increase in overall attention as a function of age and a 
stabilisation from 8 years onwards in the number of omis-
sion and commission errors. Again, no sex-related differ-
ences were observed. The results of both studies coincided 
with those obtained in prior research, according to which se-
lective and sustained attention improves up to 10 years of 
age, when it stabilises, and then increases again between ages 
12 and 15, whereas executive control and inhibition improve 
up to 6-7 years and then stabilises (Crespo-Eguílaz, Narbo-
na, Peralta, & Repáraz, 2006; Jiménez et al., 2012; Kanaka et 
al., 2008; Klenberg, Korkman, & Lahti-Nuutila, 2001; Leh-
man et al., 2009; Lin, Hsiao, & Chen, 1999; Rueda et al., 
2004). Said results, therefore, provide evidence about the 
capacity of the DiViSA-UAM to discriminate between dif-
ferent age groups. Likewise, the results obtained by San-
tacreu et al. (2010) and Quiroga et al. (2011) reveal the ab-
sence of sex-related differences in performance on the Di-
ViSA-UAM, which is also consistent with the results ob-
tained by Klenberg et al. (2001) and Lin et al. (1999). 

Finally, Santacreu et al. (2010) analyzed the capacity of 
the measure of overall attention of the DiViSA-UAM to dis-
criminate between a group of 53 school children diagnosed 
with AD/HD and a control group of 1,355 school children 
with no indication of AD/HD. The authors observed signif-
icant differences in overall attention for all the ages, in 
commission errors for the 6-7 year olds group, and in omis-
sion errors for the 11-12 year olds group. The multiple lo-
gistic regression analysis indicated a predictive power be-
tween 70.2% and 96.5% of success. The specificity percent-
ages (true negatives; i.e., children without attention prob-
lems, correctly classified), were greater in the groups of 8 
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and 11-12 year olds (94.2% and 96.7%, respectively) than in 
the group of the 6-7 year olds (71.3%). The group which 
showed the highest sensitivity in the test (true positives; i.e., 
children with attention problems, correctly classified), was 
that of 11-12 year olds (90.9%), followed by the group of 8 
year olds (77.8%), and the group of 6-7 year olds (71.3%). 

In order to complement the results obtained in the stud-
ies previously mentioned, the present study aimed to analyze 
the evidence of convergent validity of the measures of the 
DiViSA-UAM with measures from other well-established in-
struments in the assessment of attention and impulsivity 
control in children: the ‘Faces’, Differences Perception Test (Fac-
es-DPT; Thurstone & Yela, 1995) and the d2 Test of Attention 
(d2; Brickenkamp, 2002); both widely applied in clinical and 
educational fields. The Faces-DPT, on the one hand, is a 
crossing out test originally designed to assess visual-
perceptive abilities in school children and students of tech-
nical professions (Yela, 1967), which has shown high levels 
of internal consistency by the split-half method (between .94 
and .97), as well as test-retest reliability (.60). Currently, the 
Faces-DPT is mainly used to measure selective attention. 
Nevertheless, it has also been proposed as a means of as-
sessing sustained attention (Crespo-Eguílaz et al., 2006; 
Repáraz, Peralta, & Narbona, 1996) and impulsivity control 
(Crespo-Eguílaz et al., 2006). The d2, on the other hand, is a 
test of visual discrimination which assesses the subject‟s at-
tention and concentration abilities. The d2 has also shown 
high values of internal consistency, estimated via the split-
half method (between .86 and .98), as well as an adequate 
construct validity (Bates & Lemay, 2004; Brickenkamp, 
2002). 

On the basis of the studies discussed, it was expected 
that evidence of convergent validity among the measures of 
the DiViSA-UAM, the Faces-DPT, and the d2 would be 
found. This evidence would be reflected in high and signifi-
cant correlations among the measures of attention as well as 
among the measures of impulsivity of the three tests. Like-
wise, the tests were also expected to converge in their esti-
mate of the individual differences in attention and impul-
sivity according to the age and sex of the participants. 
 

Method 
 

Participants 
 
The sample was comprised of 111 primary education 

students, 46 girls (41.44%) and 65 boys (58.56%), aged be-
tween 8 and 12 years (Table 1 shows the distribution of pu-
pils per grade). The school where the students were enrolled 
provided the necessary information to rule out the participa-
tion of those who had a diagnosis that could interfere with 
the results (e.g., intellectual disabilities, colour blindness, 
etc.). 
 

Table 1. Distribution of the sample according to grade and sex. 

Grade Girls Boys Total 

3rd 14 27 41 (36.94%) 
5st 10 13 23 (20.72%) 
6st 22 25 47 (42.34%) 

 
Materials 
 
Trees: Simple Visual Discrimination Test to Assess Attention in 

Children (DiViSA-UAM; Santacreu et al., 2010): A computer-
ized test developed for the assessment of global attention in 
school children between the ages of 6 and 12 years. The test 
consists of a task in which the subject must visually discrim-
inate between different types of trees, clicking with the 
mouse those identical to a model shown in the upper right 
of the screen (see Figure 1). The model tree changes for 
each of the 8 items which make up the test. For each item, a 
grid of 12 × 12 cells is displayed on the screen; of these, 14 
(10%) contain elements the same as the model and 30 ele-
ments which differ from the model; the rest of the cells on 
the grid are left blank. The maximum time for each item is 
60 seconds. Once the participant thinks he/she has clicked 
all the relevant elements, he/she can move on to the next 
item by pressing the Next button situated at the bottom right 
of the screen. The total duration of the application is ap-
proximately 10 minutes. As the subject clicks on the trees 
that are the same as the model, these disappear from the 
screen. The first item is a training item and, therefore, is not 
included in the calculation of the indices of the test. 

 

 
Figure 1. Screen sample corresponding to one of the items of the DiViSA-

UAM. 

 
The instructions for the test are as follows: 
First instruction screen: “In this game there is a grid full 

of trees. Not all the trees are the same. If you click on the 
trees that are the same as the example on the right you win 
points. Click on the trees that are the same as the example in 
the shortest possible time”. 
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Second instruction screen: “When you are ready, press 
START and the test will start. You can move from one 
screen to another to check the instructions”. 

The indices of the DiViSA-UAM used in this study were: 
Overall attention (DiV-OA): Difference between the num-

ber of correct responses (clicks on elements identical to the 
model) and the number of commission errors (clicks on el-
ements different to the model), divided by the time taken 
(measured in seconds). It is a measure of performance that 
relates correct responses and errors with the time required 
to complete the task (Lehman et al., 2009). It is considered a 
measure of the subject‟s general attention span, such that a 
higher score indicates greater attention capacity. A percentile 
lower than 20 is considered indicative of a deficit in the gen-
eral level of attention, in which case it is of particular interest 
to pay attention to the rest of the test indices in order to 
identify the subject‟s specific areas of difficulty. 

Omission errors (DiV-OE): Number of elements identical 
to the model which the subject did not click on by the end 
of each item or when pressing the Next button. It is consid-
ered a measure of sustained attention deficit irrespective of 
reaction time (Barkley, 1991). If the number of omission er-
rors is high, a low performance on the test may be attributed 
to a low level of vigilance and a lack of sustained attention. 

Commission errors (DiV-CE): Number of clicks on ele-
ments different to the model. It is considered a measure of 
inhibitory control, such that a higher number of commission 
errors indicate greater cognitive impulsivity and lower capac-
ity of inhibition of automatic responses. 

Interval between clicks (DiV-IC): Ratio between the total 
duration of the item and the number of clicks. It is a meas-
ure of the time used by to subject between one click and the 
next. 

Inter-item labilty (DiV-IL): Inter-item variance of the over-
all attention index. It is a measure of consistency in attention 
performance throughout the implementation. 

Organization (DiV-OR): Order of clicks on elements iden-
tical to the model. It is considered a measure of the degree 
of conscientiousness with which the subject carries out the 
task (for a description see Hernandez, Lozano, Shih, & San-
tacreu, 2009). The correlation between this index and the 
overall attention index is greater in those subjects with low 
marks on the latter, which seems to suggest that the organi-
zation index become more relevant when the subjects pre-
sent attention difficulties (Santacreu et al., 2010). 

Distraction-hastiness (DiV-DH): Difference between the 
average response time for errors and the average response 
time for correct answers. Values around zero indicate a ho-
mogenous speed throughout the implementation. Negative 
values (particularly below the 20th percentile) indicate that 
the subject responds more quickly when committing errors 
than for correct responses, which enables said errors to be 
attributed to haste. Conversely, positive values indicate that 
the subject takes longer to respond when he commits errors 
than when he gets a correct answer, which suggests that 
those errors may be due to distraction. 

The ‘Faces’, Differences Perception Test (Faces-DPT; Thur-
stone & Yela, 1995): Spanish adaptation of the test by Thur-
stone and Thurstone (1941), aimed at assessing perceptive 
and attention abilities in children from 6 years of age. It con-
sists of a perceptual discrimination and selective attention 
task in which the subject has to identify similarities and dif-
ferences between several elements. The subject is presented 
with 60 different graphic elements, each one of which con-
sists of three schematic drawings of three faces made up of 
several basic lines (i.e., hair, eyebrows, eyes, and mouth). In 
each of the elements, two of the faces are the same and the 
subject has to identify which face differs from the others. 
The difference may be in the size, the shape, or the direction 
of the lines which make up the hair, the eyebrows, the eyes, 
or the mouth. The application time is 3 minutes. 

The indices of the Faces-DPT used in this study were: 
Correct responses (DPT-CR): Number of correct responses. 

It is considered a measure of perceptive ability and selective 
attention. 

Commission errors (DPT-CE): Number of incorrect re-
sponses. It is considered a measure of inhibition of automat-
ic responses. 

Impulse control (DPT-IC): Ratio of the difference between 
correct and incorrect responses to the sum of correct and 
incorrect responses (correct – incorrect / correct + incor-
rect). This index was not considered in the original version 
of the test but was proposed by Crespo-Eguílaz et al. (2006) 
as a measure of inhibitory control and impulsivity once it 
was seen as more effective than the number of correct re-
sponses in the discrimination of subjects diagnosed with 
AD/HD. 

d2 Test of Attention (d2; Brickenkamp, 2002): Spanish ad-
aptation by Seisdedos Cubero of the of Brickenkamp‟s 
(1962) selective attention and concentration test. This visual 
discrimination task measures selective attention and speed of 
processing. The test offers a template with 14 numbered 
rows, each one made up of 47 elements (658 in total). The 
elements are the lowercase letters “d” and “p” accompanied 
by between one and four apostrophes situated individually 
or in pairs on the upper or lower part of each letter. The 
subject must look for the “d” letters with two apostrophes, 
irrespective of their distribution; they might both be above 
the letter, both below it, or one above and the other below. 
Therefore, a “p” with one, two, or more apostrophes, or a 
“d” with less or more than two apostrophes are distracters. 
The template contains a total of 299 (45%) relevant ele-
ments. The subject‟s task consists in identifying and crossing 
out from left to right as many relevant elements as possible 
in a time limit of 20 seconds per row. No pauses between 
rows are allowed. The total duration of the application is be-
tween 8 and 10 minutes. It should be pointed out that the 
smaller size of the elements to be discriminated in the d2 in 
comparison with the other two tests suggests a greater de-
mand of perceptive discrimination on the part of the d2, 
which could well affect the measurement of attention. 

The indices of the d2 used in this study were: 
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Total number of items processed (d2-TN): Total number of el-
ements processed (both relevant and irrelevant). The index 
consists of the sum of the last elements crossed out in each 
row. It is considered a measure of speed of processing, se-
lective attention, and sustained attention. 

Total number of correct responses (d2-CR): Number of rele-
vant elements correctly identified. It is considered a measure 
of task performance, indicative of selective attention and 
sustained attention. 

Omission errors (d2-OE): Number of relevant elements not 
identified up to the last mark made in each row. It is consid-
ered a measure of attention control and sustained attention.  

Commission errors (d2-CE): The number of irrelevant ele-
ments crossed out. It is considered a measure of inhibitory 
control and impulsivity. 

Total number of errors (d2-TE): Total number of commis-
sion and omission errors. It is considered a measure of at-
tention control, sustained attention, inhibitory control, and 
impulsivity. 

Total performance (d2-TP): Difference between the total 
number of items processed and the total number of errors. 
It is considered a measure of attention and inhibitory con-
trol, as well as of the balance between speed and accuracy 
during the execution. 

Concentration performance (d2-CP): Difference between the 
number of correct responses and the number of commission 
errors. It is considered a measure of the balance between 

speed and accuracy in the execution of the task. It avoids 
over-estimating the degree of concentration of the subject 
since, in contrast with the total performance index, it is not 
sensitive to problems such as the tendency to ignore com-
plete sections of the lines of the test or to marking letters 
indiscriminately at random (Bates & Lemay, 2004). 

Fluctuation rate (d2-FR): Difference between the maxi-
mum and the minimum number of elements processed in a 
row. It measures consistency versus variability in the subject‟s 
performance. An extremely high mark could be related to 
lack of motivation. 

 

Procedure 
 
The application of the DiViSA-UAM took place collec-

tively in a room with 13 computer terminals. The sample 
was divided into 10 homogenously sized groups. At the end 
of the test, also collectively, the rest of the instruments de-
scribed in this paper were applied: the Faces-DPT and the 
d2, in that order. 
 

Results 
 
Descriptive statistics corresponding to each of the measures 
of the DiViSA-UAM, the Faces-DPT, and the d2 are shown 
in Table 2. 

 
Table 2. Means and standard deviations corresponding to the measures of the DiViSA-UAM, the Faces-DPT, and the d2. 

Tests Variables  M  SD 

Trees: Simple Visual Discrimination Test (DiViSA-UAM) DiV-OA  0.636  0.197 
 DiV-OE  2.937  3.441 
 DiV-CE  1.496  2.898 
 DiV-IC  1.610  0.527 
 DiV-IL  0.133  0.058 
 DiV-OR  17.595  4.102 
 DiV-DH  0.231  1.113 

‘Faces’, Differences Perception Test (Faces-DPT) DPT-CR  28.036  9.042 
 DPT-CE  1.000  1.214 
 DPT-IC  0.925  0.095 

d2 Test of Attention (d2) d2-TN  364.072  67.480 
 d2-CR  146.964  25.537 
 d2-OE  6.180  6.076 
 d2-CE  2.333  2.413 
 d2-TE  8.514  7.311 
 d2-TP  355.559  66.128 
 d2-CP  144.631  25.823 
 d2-FR  13.468  4.566 

 
Firstly, in order to contrast the coherence of the results 

in the selected sample, Pearson correlations among the 
measures of the more consolidated tests, Faces-DPT and d2, 
were analyzed (Table 3). With respect to measures of atten-
tion performance, as was expected, the correct responses in-
dex of the Faces-DPT (DPT-CR) correlated highly and sig-
nificantly with the indices of selective and sustained atten-
tion (d2-TN and d2-CR) as well as with the indices of global 
attention (d2-TP and d2-CP) of the d2, with correlation val-

ues between .629 and .644 (p < .0005). On the other hand, 
regarding measures of impulsivity, the commission errors 
and impulse control indices of the Faces-DPT (DPT-CE 
and DPT-IC) showed low (with values .236 and –.233, re-
spectively) but significant correlations (p < .05), coherent in 
sign, with the commission errors index of the d2 (d2-CE). 
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Table 3. Pearson correlations among the measures of the Faces-DPT and 
the d2. 

 d2-TN d2-CR d2-OE d2-CE d2-TE d2-TP d2-CP d2-FR 

DPT-CR .629*** .644*** .006 .071 .028 .639*** .630*** .027 
DPT-CE .100 .079 .053 .236* .122 .089 .056 .146 
DPT-IC .024 .066 –.139 –.233* –.193* .045 .087 –.160 
* p < .05; ** p < .01; *** p < .0005 

 
Subsequently, the correlations between the measures of 

the DiViSA-UAM and the measures of the Faces-DPT and 
the d2 were analyzed (Table 4). With respect to the measures 
of attention, as expected, the overall attention index of the 
DiViSA-UAM (DiV-OA) showed high and significant corre-
lations with the measures of attention performance of the 
other two tests, with a correlation value of .647 (p < .0005) 
with the correct responses index of the Faces-DPT (DPT-
CR), and values between .568 and .590 (p < .0005) with the 
indices of selective and sustained attention (d2-TN and d2-
CR) and global attention  (d2-TP and d2-CP) of the d2. As 
for the omission errors index of the DiViSA-UAM (DiV-
OE), no significant correlations with the omission and 
commission errors indices of the d2 (d2-OE and d2-CE) 
were observed, nor with the commission errors index of the 
Faces-DPT (DPT-CE); however, it did correlate negatively 
and significantly with the correct responses index of the 
Faces-DPT (DPT-CR) (r = –.232, p < .05), as well as with 
the indices of selective and sustained attention (d2-TN and 
d2-CR) and global attention (d2-TP and d2-CP) of the d2 
(values between –.268 and –.304, p < .01). On the other 
hand, the commission errors index of the DiViSA-UAM 
(DiV-CE), in accordance with expectations as a measure of 
impulsivity control, correlated positively and significantly 
with the commission errors indices of the Faces-DPT 

(DPT-CE) (r = .189, p < .05) and the d2 (d2-CE) (r = .301, p 
< .01), as well as negatively and significantly with the impul-
sive control index of the Faces-DPT (DPT-IC) (r = –.268, p 
< .01). These results indicate evidence of convergent validity 
for the measures of attention and impulsivity of the DiViSA-
UAM in relation to the Faces-DPT and the d2. 

As expected, the interval between clicks index of the 
DiViSA-UAM (DiV-IC) correlated highly, negatively, and 
significantly with the correct responses index of the Faces-
DPT (DPT-CR) (r = –.579, p < .0005) and the indices of se-
lective and sustained attention of the d2 (d2-TN and d2-CR) 
(with values –.624 and –.606, p < .0005), a result that reflects 
the convergence of DiV-IC with the measures that register 
the speed of execution in the Faces-DPT and the d2. On the 
other hand, the correlation between the inter-item lability 
index of the DiViSA-UAM (DiV-IL) and the fluctuation rate 
index of the d2 (d2-FR) was not significant, which suggests 
that the degree of consistency in attention performance on 
the DiViSA-UAM and on the d2 cannot be generalized from 
one test to the other. Finally, the correlations of the organi-
zation (DiV-OR) and distraction-hastiness (DiV-DH) indi-
ces of the DiViSA-UAM with the measures of the Faces-
DPT and d2 were all close to zero. This result, on the one 
hand, supports the interpretation of the organization index 
as a measure of conscientiousness (see Hernández et al., 
2009). On the other hand, regarding the distraction-hastiness 
index, the low correlations with measures of attention can be 
attributed to the bipolar nature of this index (i.e., values 
above zero indicating distraction and values below zero indi-
cating haste), so that a low level of attention may in some 
cases be due to distraction and in others to impulsivity (Qui-
roga et al., 2011). 

 
Table 4. Pearson correlations between the measures of the DiViSA-UAM and the measures of the Faces-DPT and the d2. 

 DPT-CR DPT-CE DPT-IC d2-TN d2-CR d2-OE d2-CE d2-TE d2-TP d2-CP d2-FR 

DiV-OA .647*** –.015 .150 .590*** .574*** .144 .004 .121 .589*** .568*** .147 
DiV-OE –.232* .037 –.073 –.268** –.297** .069 .110 .094 –.284** –.304** .022 
DiV-CE –.215* .189* –.268** –.130 –.171 .107 .301** .189* –.154 –.197* .045 
DiV-IC –.579*** –.105 .003 –.624*** –.606*** –.196* –.066 –.184 –.616*** –.593*** –.190* 
DiV-IL .410*** .018 .034 .313** .245* .193* .236* .238* .293** .220* .103 
DiV-OR –.111 –.124 .160 –.104 –.115 .025 –.086 –.008 –.106 –.105 –.050 
DiV-DH .006 .107 –.126 .005 .022 –.012 –.081 –.037 .009 .030 –.010 
* p < .05; ** p < .01; *** p < .0005 

 
The complete matrix of Pearson correlations among all 

the measures of the three tests is set out in Appendix I. 
Subsequently, the degree of convergence between the 

three tests when estimating individual differences in atten-
tion performance and inhibitory control as a function of age 
and sex was analyzed. To do this, a multivariate analysis of 
variance (MANOVA) was carried out for each test, taking 
the main indices of performance as dependent variables and 
the variables grade and sex as independent variables. 

In the case of the DiViSA-UAM, the overall attention 
(DiV-OA), omission errors (DiV-OE), and commission er-
rors (DiV-CE) indices were taken as dependent variables. 
The analysis revealed a significant effect for grade, λ = .527, 

F (6, 206) = 12.974, p < .0005, η2 = .274, but neither for sex, 
λ = .976, F (3, 103) = 0.832, p = .479, η2 = .024, nor for the 
interaction between both factors, λ = .973, F (6, 206) = 
0.477, p = .825, η2 = .014. Specifically, the analysis of vari-
ance (ANOVA) revealed significant differences related to 
grade in DiV-OA (p < .0005) and DiV-OE (p < .05), but not 
in DiV-CE (p = .100) (see Table 5). Using multiple compari-
sons (Bonferroni adjustment to control error rate), signifi-
cant differences were observed in DiV-OA between the 3rd 
and 5th grade (Mi-j = –0.117, SE = 0.041, p < .05) and be-
tween the 5th and 6th grade (Mi-j = –0.175, SE = 0.039, p < 
.0005), as well as in DiV-OE between the 3rd and 5th grade 
(Mi-j = 2.483, SE = 0.898, p < .05). By contrast, no signifi-
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cant differences were observed in DiV-OE between the 5th 
and 6th grade (Mi-j = –1.224, SE = 0.861, p = .474). The re-
sult reveals a continuous and significant progression in at-
tention performance between the ages of 8 and 12 years old, 
although the number of omission errors appears to stabilise 
at the age of 10. 

With respect to Faces-DPT, the number of correct re-
sponses (DPT-CR) and the impulsive control (DPT-IC) in-
dices were taken as dependent variables. Again, the analysis 
revealed a significant effect for grade, λ = .687, F (4, 208) = 
10.733, p < .0005, η2 = .171, but neither for sex, λ = .980, F 
(2, 104) = 1.042, p = .357, η2 = .020, nor for the interaction 
between both factors λ = .976, F (4, 208) = 0.638, p = .636, 
η2 = .012. Specifically, the ANOVA revealed significant dif-
ferences related to grade in DPT-CR (p < .0005), but not in 
DPT-IC (p = .367) (Table 5). Using multiple comparisons 
(Bonferroni), significant differences were observed in DPT-
CR between the 3rd and 5th grades (Mi-j = –6.549, SE = 
2.044, p < .01) and between the 5th and 6th grades (Mi-j = –
4.771, SE = 1.960, p < .05), a result comparable to that ob-
tained with the DiViSA-UAM. 

Finally, regarding the d2, the concentration performance 
(d2-CP), omission errors (d2-OE), and commission errors 
(d2-CE) indices were taken as dependent variables. Once 
more, the analysis yielded a significant effect for grade, λ = 
.590, F (6, 206) = 10.380, p < .0005, η2 = .232, and non-
significant effects for sex, λ = .971, F (3, 103) = 1.041, p = 
.378, η2 = .029, and for the interaction between the two fac-
tors, λ = .948, F (6, 206) = 0.936, p = .470, η2 = .027. Specif-
ically, the ANOVA revealed significant differences related 
to grade in d2-CP (p < .0005) and marginally significant dif-
ferences in d2-OE (p = .034), but not in d2-CE (p = .160) 
(Table 5). Using multiple comparisons (Bonferroni), signifi-
cant differences were observed in d2-CP between the 3rd and 
5th grade (Mi-j = –24.832, SE = 5.675, p < .0005), but not be-
tween the 5th and 6th grade (Mi-j = –8.111, SE = 5.441, p = 
.417). In the case of d2-OE, multiple comparisons did not 
show significant differences between the 3rd and 5th grade 
(Mi-j = 0.080, SE = 1.606, p = 1.000), nor between the 5th 
and 6th grade (Mi-j = –3.157, SE = 1.540, p = .129). The dif-
ference between the 3rd and 6th grade was not statistically 
significant either (Mi-j = –3.077, SE = 1.324, p = .066). 

 
Table 5. Means and standard deviations corresponding to the main indices of the DiViSA-UAM, the Faces-DPT, and the d2, according to grade; ANOVA 
(F statistics); and effect size (η2). 

 3rd (n = 41) 5th (n = 23) 6th (n = 47)   

 M SD M SD M SD F η2 

DiV-OA 0.492 0.122 0.604 0.100 0.777 0.190 38.403*** .422 
DiV-OE 4.073 4.798 1.478 1.377 2.660 2.258 3.943* .070 
DiV-CE 2.390 3.807 0.652 1.265 1.128 2.346 2.353 .043 
DPT-CR 22.000 7.117 28.217 6.473 33.213 8.459 22.582*** .301 
DPT-IC 0.907 0.105 0.941 0.074 0.933 0.095 1.012 .019 
d2-CP 125.902 21.411 149.478 17.433 158.596 22.955 25.607*** .328 
d2-OE 5.073 6.638 4.739 5.011 7.851 5.741 3.498* .062 
d2-CE 2.171 2.108 1.739 1.959 2.766 2.799 1.868 .034 
* p < .05; ** p < .01; *** p < .0005 

 

Discussion 
 
The data collected in this study provides evidence of con-
vergent validity for the measures of attention and impulsivity 
of the DiViSA-UAM in relation to the Faces-DPT and the 
d2. 

Firstly, the correlation analysis revealed high correlation 
values between the overall attention index of the DiViSA-
UAM and the measures of attention of the Faces-DPT and 
the d2. The size of the correlation of DiV-OA with the in-
dex of attention of the Faces-DPT (DPT-CR) was slightly 
higher (.647) than those obtained with the indices of atten-
tion of the d2 (values between .568 and .590). Nevertheless, 
in both cases, the correlation values were comparable to 
those observed between the index of attention of the Faces-
DPT and those of the d2 (values between .629 and .644). 
With respect to the omission errors index of the DiViSA-
UAM (DiV-OE), no significant correlation was observed 
with the homologous index of the d2 (d2-OE), but there 
were, by contrast, significant correlations with the attention 
performance indices of both the Faces-DPT and the d2 

(values between –.232 and –.304). In this regard, it should be 
emphasized that neither did the omission errors index of the 
d2 (d2-OE) correlate significantly with any of the measures 
of the Faces-DPT. This result could either be due to the 
greater visual discrimination demands of the d2, which may 
lead the subject to commit omission errors due to mistakes 
in perceptive discrimination rather than attention lapses. 
With respect to the indices of inhibitory control, the com-
mission errors index of the DiViSA-UAM (DiV-CE) 
showed significant correlations with the homologous indices 
of the Faces-DPT (DPT-CE) and the d2 (d2-CE) (with val-
ues .189 and .301), both values comparable to that obtained 
between the commission errors indices of the Faces-DPT 
and the d2 (.236). 

On the other hand, a high level of convergence across 
the three tests when estimating individual differences in at-
tention and impulsivity as a function of sex and age was ob-
served. As in prior studies (Klenberg et al., 2001; Lin et al., 
1999; Quiroga et al., 2011; Santacreu et al., 2010), none of 
the tests registered significant differences according to sex, 
whether in attention or impulsivity. Also in line with prior 



Convergent validity of the measures of attention and impulsivity in the Trees: Simple Visual Discrimination Test (DiViSA-UAM)                                     81 

 

anales de psicología, 2015, vol. 31, nº 1 (enero) 

research (Crespo-Eguílaz et al., 2006; Jiménez et al., 2012; 
Kanaka et al., 2008; Klenberg et al., 2001; Lehman et al., 
2009; Lin et al., 1999; Quiroga et al., 2011; Rueda et al., 
2004; Santacreu et al., 2010), all three tests coincided in indi-
cating significant differences in attention performance linked 
to age. More specifically, taking as a reference the measures 
of global attention from the three tests (DiV-OA, DPT-CR, 
and d2-CP), the DiViSA-UAM and the Faces-DPT regis-
tered a progressive and significant increase in attention per-
formance during the different grades, whereas the d2 only 
registered said increase as significant up to the 5th grade. Ac-
cording to the omission errors index of the DiViSA-UAM 
(DiV-OE), the results showed a decrease in errors up to the 
5th grade and their subsequent stabilisation. The omission er-
rors index of the d2, by contrast, did not show a significant 
progression. Finally, as was expected in the light of the re-
search reviewed, none of the measures of impulsivity (DiV-
CE, TPD-IC, and d2-CE) showed significant differences in 
relation to age. In general terms, these results coincide with 
those observed in prior research in showing a significant 
progression in performance on selective and sustained atten-
tion between the ages of 8 and 12 years old, as well as stabil-
ity in executive control. The results also highlight the fact 
that the measures of global attention of the DiViSA-UAM 
and the Faces-DPT, as well as the omission errors index of 
the DiViSA-UAM in particular, have shown greater sensitivi-
ty to the differences between grades in selective and sus-
tained attention than the indices of the d2. 

The convergence observed across the three tests leads to 
their comparison in terms of application costs. In this re-
spect, the advantages of a computerized medium versus paper 
and pencil (as mentioned in the Introduction section) should 
be pointed out, that is: an exhaustive and automatic registra-
tion of the execution, an immediate calculation of the indi-
ces, ease of collective assessment, etc. However, the degree 
of complexity of the tasks should not be ignored either, par-
ticularly when it comes to assess young children. In this 
sense, the fact that the Faces-DPT has shown significant 
correlations with other measures of ability and intelligence 
(Yela, 1967) suggests a relative complexity in its resolution. 
By contrast, the d2 has shown discriminating evidence re-
garding intelligence tests, such as the Weschler Adult Intelligence 
Scale – Revised (WAIS-R) (Brickenkamp & Zillmer, 1998). 
Nevertheless, a detailed analysis of the elements involved in 
the d2 clearly indicates that the degree of visual discrimina-
tion required is higher in the case of the d2 than in the case 
of the DiViSA-UAM. This observation is consistent with the 
lack of convergence that the omission errors index of the d2 
(d2-OE) shows in relation to the measures of the other two 
tests. Along these same lines, obtaining correlation data be-
tween the measures of the DiViSA-UAM and other 
measures of ability is still pending, although the low level of 
difficulty involved in its execution would seem to indicate 

that the measurement of attention in the DiViSA-UAM is 
not contaminated by other visual or intellectual capacities 
(Santacreu et al., 2010). 

It is also worth pointing out the different consideration 
given to the time and, therefore, to the speed of execution in 
the DiViSA-UAM with respect to the other tests. Thus, in 
the case of the measures or the Faces-DPT and the d2, the 
speed of execution is reflected in the response frequency 
(e.g., number of elements crossed out, number of correct re-
sponses, number of errors, etc.) during the time allocated for 
the task (3 minutes, in the case of the Faces-DPT, and 20 
seconds per row in the case of the d2). By contrast, in the 
DiViSA-UAM there is no fixed time allocated to the execu-
tion, being the child himself who decides when the task is 
finished by pushing the Next button. In this sense, the over-
all attention index of the DiViSA-UAM registers the differ-
ence between the number of correct responses and the 
number of commission errors, placing it in relation to the 
time that each child takes to complete the task. The possibil-
ities offered by the computerized format with respect to reg-
istering the time of execution allow, in turn, indices to be 
obtained such as the interval between clicks and distraction-
hastiness, in which calculation time plays a basic role. Alt-
hough the data in this paper do not enable us to draw con-
clusions regarding the merits of this type of index with re-
spect to traditional measures, future research may enable the 
study of the potential benefits of including a time parameter 
in the assessment of problems of attention and impulsivity. 
 

Conclusions 
 
In summary, this paper is one step further in the process of 
obtaining evidence of validity for the measures of the DiVi-
SA-UAM as indices of attention and impulsivity. The results 
obtained position the DiViSA-UAM at the level of two of 
the most consolidated tests in the field of assessment of at-
tention and inhibitory control in children: the ‘Faces’, Differ-
ences Perception Test and the d2 Test of Attention; in comparison 
to which the DiViSA-UAM offers certain advantages due to 
the format of application and the simplicity of its execution. 
However, further studies are needed to complement the data 
obtained in terms of diagnostic convergence. With a view to 
further research, the use of clinical samples is proposed, 
which will enable the analysis of the degree of convergence 
between the DiViSA-UAM and measures of other tests to 
assess attention and impulsivity when discriminating subjects 
diagnosed with AD/HD from subjects without attention 
deficits, as well as when classifying subjects diagnosed ac-
cording to the various sub-types described in the DSM-IV: 
predominantly impulsive, predominantly inattentive, and 
combined. 
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APPENDIX I. Complete Pearson correlation matrix among the measures of the DiViSA-UAM, 
the Faces-DPT, and the d2. 

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1. DiV-OA  –.124 –.280** –.854*** .403*** –.110 –.076 .647*** –.015 .150 .590*** .574*** .144 .004 .121 .589*** .568*** .147 
2. DiV-OE   .040 .268** –.075 –.131 .112 –.232* .037 –.073 –.268** –.297** .069 .110 .094 –.284** –.304** .022 
3. DiV-CE    .016 .361*** –.115 –.032 –.215* .189* –.268** –.130 –.171 .107 .301** .189* –.154 –.197* .045 
4. DiV-IC     –.466*** .176 .042 –.579*** –.105 .003 –.624*** –.606*** –.196* –.066 –.184 –.616*** –.593*** –.190* 
5. DiV-IL      –.124 .034 .410*** .018 .034 .313** .245** .193* .236* .238* .293** .220* .103 
6. DiV-OR       –.293** –.111 –.124 .160 –.104 –.115 .025 –.086 –.008 –.106 –.105 –.050 
7. DiV-DH        .006 .107 –.126 .005 .022 –.012 –.081 –.037 .009 .030 –.010 
8. DPT-CR         –.089 .342*** .629*** .644*** .006 .071 .028 .639*** .630*** .027 
9. DPT-CE          –.900*** .100 .079 .053 .236* .122 .089 .056 .146 
10. DPT-IC           .024 .066 –.139 –.233* –.193* .045 .087 –.160 
11. d2-TN            .963*** .270** .039 .237* .994*** .949*** .169 
12. d2-CR             .052 –.072 .020 .981*** .996*** .070 
13. d2-OE              .365*** .952*** .170 .018 .469*** 
14. d2-CE               .634*** –.030 –.164 .233* 
15. d2-TE                .132 –.039 .467*** 
16. d2-TP                 .973*** .121 
17. d2-CP                  .047 
18. d2-FR                   
 * p < .05; ** p < .01; *** p < .0005 

 
 


