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ABSTRACT
Objectives: Attention is an essential part of cognitive functions for all learning in the school environment. The screening of attentional deficits constitutes 
an important field of research, given its relationship with other cognitive functions and the neurocognitive profiling of Moroccan adolescents in school.

Materials and Methods: A study was conducted over 3 months. A comparative and predictive method is used, the Bells test, to assess the state of neglect 
of these students, as well as the detection of attention deficit.

Results: Two hundred and fifty students participated, including 152 girls [60.4%] and 98 boys [39.6%], the average age is 16.77 ± 1.23 years, range: 14–21, 
divided into three school levels: Common core (TC) 27.6%, 1st-year baccalaureate 50.8%, and 2nd-year baccalaureate 21.6%. This study found that 18.4% of 
the students had attentional deficits and 4% had a unilateral spatial neglect pattern in young adolescents in school.

Conclusion: The Bells Test is a useful screening tool to detect these attentional deficits. This implies that attentional disorders negatively influence the 
academic and motor performance of the subjects. This implies that attentional disorders negatively influence the academic and motor performance of the 
subjects and, therefore, increase the percentage of school failure.
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INTRODUCTION
Attention research has developed in recent years. There are now 
many new ways of studying how we can select certain aspects 
for processing while neglecting others, and how we can combine 
tasks, learn skills, and perform intentional actions. Attention 
is increasingly seen as a complex process closely linked to 
perception, memory, and action. Attention refers to the goal-
directed orientation of activity, which increases the efficiency of 
the processes of information intake and action execution. This 
corresponds to an optimization of information processing[1] to 
better perceive, conceive, distinguish, and memorize.

Attention is a complex cognitive process involving the 
selection, control, and maintenance of information. It is not 
a single process, but rather a network of processes that work 
together to enable us to focus on relevant information and 
ignore distractions.

Several researchers have attempted to model attention and 
determine its different facets. In this sense[2] has dissociated 

attention into three aspects: The first aspect is the notion of 
alertness, which means maintaining vigilance to accomplish 
the task. The second aspect of alertness is the ability to 
select information from one source or another. The third 
aspect is linked to the idea of a limited central processing 
capacity, which makes the attentional processing of two tasks 
simultaneously seem difficult.

Attention, then, takes several forms, according to 
several specialists,[3,4] determine three types: Sustained 
(or maintained), selective (or focused), and divided.

Unilateral spatial neglect (USN) is a disorder in which people 
ignore stimuli on one side of their body. The disorder can be 
caused by damage to the parietal lobe of the brain and can 
have a significant impact on a person’s life.

This singular disorder of spatial use and awareness is most often 
the result of a right hemispheric lesion, notably parietal.[5,6] 
USN may be linked to a variable combination of disorders of 
selective spatial attention[7-9] which highlighted the involvement 
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of the right parietal-frontal regions in a vigilance task. It appears 
that the attentional processes involved in selective attention 
tasks are also affected by the deficits observed in hemineglect 
since the brain regions activated in these tasks correspond to 
those impaired in most of these patients.

Understanding the mechanisms of USN and the diagnostic 
technique is important to provide clinicians with suitable 
tools for diagnosis, treatment, and rehabilitation. Research 
into USN can also contribute to a better understanding of 
the brain’s mechanisms of spatial processing and the neural 
correlates of perceptual awareness.

We aim to screen for attention disorders, in particular 
USN, and to collect relevant data on a sample of Moroccan 
students. Cancellation paradigms are often used for the 
neuropsychological assessment of attention.[10]

A well-known cancellation instrument for assessing attention 
deficit and hemineglect syndrome is the Bells Test approved 
by Azouvi P et al.[11] and, developed by Gauthier et al.[13] It 
involves canceling out target images (bells) from a random 
mix of distractors to study attentional functions, perception, 
and processing speed. Studies have used different versions 
of the Bell Test to assess children with attention deficit 
hyperactivity disorder.[12]

The present study will enable us to develop a screening tool 
for USN and attentional deficit that is culturally adapted to 
Moroccan students, to administer the screening tool to a 
sample of Moroccan students, to analyze the data to identify 
the prevalence of NSU and attentional disorders in the 
sample, and to correlate the prevalence of NSU with other 
factors, such as age, gender, and level of education.

MATERIALS AND METHODS
Location and duration of the study

The study was conducted in two Moroccan qualifying high 
schools, Salman Elfarissi and Cheikh Ibn Taymia, located in 
the Skhirat Témara province of the Sale Rabat Kenitra region 
in central Morocco.

The study will past 3 months.

Subject of study

The number of students who participated in the study 
was 250, with (152 girls [60.4%] and 98 boys [39.6%], the 

mean age is 16.77 ± 1.23  years, range: 14–21). The classes 
studied were chosen randomly, without discrimination, 
divided into three educational levels: Common core (TC) 
27.6%, 1st-year baccalaureate (1BAC) 50.8%, and 2nd-year 
baccalaureate (2BAC) 21.6%. All participants agreed to 
participate voluntarily in this study; they had sufficient vision 
to discriminate the stimuli (some of them had corrective 
glasses). We included students with sufficient vision to 
discriminate the stimuli and excluded students with vision 
problems.

Inclusion and exclusion parameters

All participants agreed to take part voluntarily in this 
study; they had sufficient vision to distinguish the stimuli 
(some of them wore corrective glasses) and the physical 
ability to perform the physical education and sports 
sessions. We included students whose vision was sufficient 
to distinguish the stimuli and excluded students with 
vision problems.

Tools used

Bell’s Test

Test administration

The cancellation test involves the detection of bells placed 
randomly among several distractors on an A4 sheet of paper. 
The test consists of 315 stimuli, including 280 distractors 
(house, horse, tree, and car.) and 35 bell figures, which are 
target stimuli. The latter are all circled with a pencil or pen.[13] 
They are arranged from left to right in seven columns (3 on 
the left, 1 in the middle, and 3 on the right), each containing 
five bells and 40 other stimuli. Without wasting any time, the 
subject begins to circle all the bells with the pencil on the task 
sheet placed in front of him/her, with the black dot on the 
subject’s side, centered on his/her midsagittal plane.

At the end of the test, the following variables are scored: (1) 
The number of omissions of targets on the left side, (2) the 
number of omissions of targets on the right side, (3) the total 
number of omissions, and (4) the time taken to complete the 
test.[13] Each participant uses a scanning strategy to search for 
bells; seven strategies are noted:

Strategy A: Top to bottom, right to left. Strategy B: Top to 
bottom, left to right. Strategy C: Bottom right to bottom left. 

Table 1: Distribution of the sample by gender, age, and educational level.

Sex Age Total
M F (14 and 15) (16 and 17) (18 and 19) (20 and 21)

1st year baccalaureate 51 76 1 110 14 2 127
2nd year baccalaureate 17 37 0 10 38 6 54
Common core 30 39 22 44 3 0 69
Total 98 152 23 164 55 8 250
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Strategy D: Bottom left to right. Strategy E: Top to bottom 
right. Strategy F: Top to bottom left. Strategy G: Bottom to top 
right. Strategy H: Bottom to top left. Strategy I: Disorganized 
bell-shaped search.

The norms presented therefore enabled the screening of 
spatial neglect, using lateralized indices, and of more diffuse 
attention disorders, taking into account global omissions and 
the time taken to complete the test.[14]

Statistical analysis

Descriptive statistics

Results are expressed as mean ± standard deviation.

Analytical statistics

The student’s t-test was used to compare the mean scores of 
the different variables concerning gender.

Analysis of variance (ANOVA) and Tukey tests were used to 
compare the mean scores of the different variables with the 
age group.

RESULTS
Sample distribution

Our sample is represented by 152 girls (60.4%) and 98 boys 
(39.6%), range: 14–21, with (16 and 17) most represented 
by 65.60%, the mean age is 16.77 ± 1.23 years. Classes were 
divided into three levels of education: Core curriculum (TC) 
27.6%, 1BAC 50.8%, and 2BAC 21.6% [Table 1].

Screening for attention disorders (USN)

Bells Test performance study

Bells Test scores averaged 33.54 ± 1.66 with (min = 26, 
max = 35) [Table  2]. With an average completion time of 
3:20 ± 00:52 with (min = 01:50, max = 6:19) and an average 
omission of 1.47 with (min = 0, max = 9).

Table 2: Distribution of means for different Bells Test parameters.

Minimum Maximum Average Standard 
deviation

Total score 26 35 33.54 1.667
Production 
time

01:50 06:19 03:20 00:52

Omission 9 0 1.47 1.667

By gender

The distribution of Bells Test score averages by gender 
[Table  3] shows that the averages are higher for girls, with 
an average of 33.65 ± 1.665 than for boys, with an average of 
33.37 ± 1.665.

According to the student’s t-test [Table 3], all results showed 
no significant difference between girls and boys in Bells Test 
scores (P = 0.189).

Table  3: Distribution of Bells Test and test score averages by 
gender.

Bells test (MOY±ECART)

Average total (n=250) 33.54±1.66
Sex

M (n=98) 33.37±1.665
F (n=152) 33.65±1.665

P-value P=0.189
M : Boys, F: Girls

Depending on age

Analysis of score averages by age group shows that the 
average score for the (20 and 21) age group is the highest, 
followed by the (18 and 19) and (16 and 17) age groups, 
while the lowest average score is for the (14 and 15) age 
group.

According to the ANOVA test, the results showed a 
significant difference between age categories in terms of Bells 
test scores (F = 11.791; P < 0.05). This was also confirmed 
by the Tukey test, which found that means with the same 
letter did not differ significantly. In our case, we found two 
categories (14 and 15) (a) and (16 and 17) (b); (18 and 19) (b) 
and (20 and 21) (b) [Table 4 and Figure 1].

By school level

Analysis of the mean scores concerning grade level 
[Figure  1] shows that the mean score for the 2BAC is the 
highest at 34.7 ± 1.079, followed by the 1BAC at 33.72 ± 
1.578, while the lowest mean score is for the common barter 
at 32.80 ± 1.592.

According to the ANOVA test, the results showed a significant 
difference between school levels (F = 11.178; P = 0.00).

Figure 1: Distribution of Bells Test score means by school level.

Distribution of omissions

[Table 2] shows an average of 1.46 1.667 with a maximum of 
nine omissions and a minimum of 0 total omissions.

According to [Table  5], 34.4% circled all the bells on the 
sheet. About 58% omitted four bells on the sheet. About 4% 
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omitted five bells on the sheet. About 3.2% omitted six or 
more of the bells on the sheet.

Table 6 shows the mean omission distributions: On the left 
with (0.90 ± 1.020, max = 5, min = 0), and on the right with 
(0.90 ± 1.011, max = 5, min = 0).

Table 7 shows that 54.4% and 56% of students circled all the 
bells on the right and left of the sheet, respectively. About 
44.8% and 42.4% of students omitted 1–4 bells on the right 
and left of the sheet, respectively. About 0.8% and 1.6% of 
students omitted five bells on the left and right of the sheet, 
respectively. No student scored six or more omissions, either 
on the left or right of the sheet.

The results of the tables show that 18.4% of students have an 
attention deficit. About 4% of students have a profile of USN.

Execution strategy

Figure 2 shows that 19% of subjects use strategy A to search 
for bells. About 11% of subjects use strategy B to search 
for bells. About 5% of subjects use strategy C to search for 
bells. About 10% of subjects use strategy D to search for bells. 
About 11% of subjects use strategy E to search for bells. 
About 8% of subjects use strategy F to search for bells. About 
5% of subjects use strategy G to search for bells. About 4% 
of subjects use strategy H to search for bells. About 27% of 
subjects use strategy I to search for bells.

Figure 2: Different scanning strategies for the Bell Test.

DISCUSSION
Our study aims to screen Moroccan school children for 
attentional deficits and USN.

The Bells Test scores showed a mean score of 33.54, lower 
than that found in studies.[13,14] This difference in scores may 
be due to the age of the participants.

According to both descriptive and analytical analyses, gender 
does not affect participants’ test performance. A  finding 
confirmed by studies.[13-15]

The results showed a significant difference in scores 
between age categories, which is consistent with the study[14] 
but contradicts studies carried out by Gauthier et al.,[13] 
Azmy et al.[15] The results showed a significant difference 
between school levels in terms of scores, with a decrease 
in total omissions with the rise in school level (increase in 
score averages as school level rises). This difference can 
be explained by the fact that subjects with lower levels of 
education have less control over the quality of their work. 
An effect of educational level on completion time has already 
been described in certain perceptual-motor tasks.[16]

This reinforces the significant difference in scores by age 
category since each school level is made up of a defined age 
category. This contradicts the results of Rousseaux et al.[14] 
who report no significant difference between school levels.

The results showed that 18.4% of subjects had attention 
problems score rating[13] and 4% had a profile of USN. This 
low percentage is explained by Gauthier and Joanette[17] who 
observed that subjects aged 18–28 omitted no more than two 
bells in each hemispace. The presence of these deficits will 

Table 5: Distribution of total omissions in the Bells Test.

Number of omissions Number %

0 87 34.4
1–4 145 58
5 10 4
≥6 8 3.2

Table 4: Distribution of Bells Test and test score averages by age.

Age category (14 and 15) (16 and 17) (18 and 19) (20 and 21) FICHER (P-value) Sig.

Bells Test
(MOY±ECART)
(Min, Max)

(a)
31.91±2.172

(26, 35)

(b)
33.53±1.652

(28, 35)

(b)
34.09±1.005

(31, 35)

(b)
34.63±0.518

(34, 35)

11.791 0.000

*(a), (b), (c), (ab), and (bc) are groups of averages, *(min, max) is the minimum and maximum average values in the age category

Table 6: Description of omission distribution on both sides of the 
leaf (left and right).

Left omission Right omission

Average 0.90 0.92
Standard deviation 1.020 1.011
Minimum 0 0
Maximum 5 5
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have a negative effect on students’ academic and sporting 
performance.

This study showed that 27% of the students in our sample, 
particularly those with attention problems, did not use 
an organized scanning strategy to search for bells. These 
results are in line with those reported by Gauthier et al.[13] 
who showed that the scanning strategy of left hemiplegics is 
disorganized compared with that of normal. Fortin et al.[18] 
believe that academic success is the result of an interactive 
process between personal and environmental factors. 
Furthermore, Becker and Luthar[19] suggests that mental 
health in young people is one of the components linked to 
academic performance. On the other hand, several studies 
around the world have demonstrated the link between 
neurocognitive factors and school performance.[20-24] 
Screening for attentional disorders is a genuinely encouraging 
field for clinical practice and research, in the same way as 
memory or executive disorders affect all cognitive functions. 
They can also have an impact on language production. 
They can give rise to significant difficulties in the school, 
workplace, and social or family environment.

CONCLUSION
We were able to screen for attention disorders (USN) using 
the bell barrage test, which is a reliable and valid instrument 
for assessing visual hemineglect.[13,25] The study revealed that 
18.4% of students had attention problems, and 4% had a 
profile of USN. This implies that attention disorders have a 
negative influence on the academic and motor performance 
of subjects, thus increasing the percentage of academic 
failure.[15]

These results call on all those involved, whether in 
health, education, scientific research, or other fields, to 
intervene to get to the bottom of the factors underlying this 
neurocognitive deficit, and thus respond appropriately to 
remedy the problem.
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