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The ability to manage self-proposed projects between 1;3 and 2;0 years old:  
a study of inhibition and resistance to interference 

 

Estanislao Pastor-Mallol* and Edith Santó-Rañé 
 

Universidad “Rovira i Virgili”, Tarragona (Spain). 

 
Título: La capacidad de gestionar proyectos propios entre los 1 y 3 años 
de edad: un estudio de la inhibición y la resistencia a la interferencia. 
Resumen: Este estudio examina la capacidad de mantener proyectos pro-
pios basándose en la ejecución de la función inhibitoria desde la perspecti-
va de la “Resistencia a la Interferencia”.  En un contexto ecológico y si-
guiendo la metodología observacional, conducimos un estudio longitudinal 
con una muestra observada a los 1;3, 1;6, 1;9 y 2;0 años de edad. La inves-
tigación se ha dividido en dos estudios, con diferentes procedimientos de 
análisis y considerando los proyectos que se llevan a cabo, las interferencias 
que se producen y la función de inhibición. Hemos observado diferencias 
significativas en la ejecución de la inhibición de acuerdo con las edades es-
tudiadas. También describimos el funcionamiento cognitivo general, con 
patrones de conducta significativos, determinando que el uso de la inhibi-
ción está relacionado no solo con la edad sino también con el nivel de 
complejidad de las actividades y el tipo de interferencias.  
Palabras clave: Funciones ejecutivas; inhibición; interferencia; desarrollo 
cognitivo; edades tempranas. 

  Abstract: This study examines very young children’s ability to manage 
self-proposed projects by using the inhibitory function and resistance to 
interference. In a natural environment and using an observational method, 
we conducted a longitudinal study of a sample observed at 1;3, 1;6, 1;9 and 
2;0 years old. The research was divided into two studies which followed 
different procedures and looked at the projects carried out, the interfer-
ences produced and the functioning of inhibition. We observed significant 
differences in the execution of inhibition at the different age groups. We 
also describe general cognitive functions in terms of significant patterns, 
and determine that the use of inhibition is linked not only to age but also 
to the activity complexity level and the type of interference.  
Key words: Executive functions; inhibition; interference; cognitive devel-
opment; early ages. 

 

  Introduction 
 
The topic of this study cannot be investigated without men-
tioning the ability of subjects to generate projects at a very 
early age. Since the arrival of the new functionalism with its 
constructivist-interactionist orientation (Beilin, 1987), the 
subject has been conceived as an asset and self-regulator 
from birth. The subject perceives, gives meaning and rela-
tional structure to objects, events and other people in order 
to operate with them (Pastor & Sastre, 1994). Construction 
happens to be an essential issue in development, and so it is 
necessary to understand its mechanisms. The ability to carry 
out projects allows the child to generate increasingly elabo-
rate plans. 

The executive functions are the set of cognitive process-
es which use high-order skills to successfully resolve prob-
lems that arise in our daily lives. We have a set of skills in-
volved in generating, monitoring, regulating, enforcing and 
adjusting behaviour so we can achieve complex objectives, 
especially those that require an innovative and creative ap-
proach (Gilbert & Burguess, 2008).  

The term inhibition is used to describe an active process 
which prevents unwanted interference from irrelevant in-
formation (Dempster, 1992). At a basic level, inhibitory pro-
cesses control knowledge content and processing activities, 
while restricting attention only to the relevant aspects of the 
environment and limiting processing to only those aspects 
that are necessary to carry the task out (Bjorklund & 
Harnishfeger, 1995). This aspect is key for adults and chil-
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dren in the acquisition and expression of cognitive abilities 
(Daurignac, Houdé & Jouvent, 2006). The literature de-
scribes several levels of inhibition. Inhibition mechanisms 
can be distinguished according to what psychological con-
structs they act on. Behavioural inhibition involves the con-
trol of overt behaviour, such as resisting temptation, delay-
ing gratification, motor inhibition and impulse control 
(Mishel, Shoda & Rodriguez, 1989). Cognitive inhibition in-
volves the control of cognitive contents or processes, for 
example the gating of irrelevant information from the work-
ing memory when memory processing (Harnishfeger & 
Brainerd, 1993). Some researchers suggest that both types of 
inhibition are related (Harnishfeger, 1995) because they indi-
cate that children use cognitive inhibition to facilitate behav-
ioural inhibition.  

One of the theories that explain the inhibitory capacity is 
Frank N. Dempster’s "Resistance to Interference" (1991, 
1992, 1993). According to this theory, inhibition is a diffi-
cult-to-observe executive function and, therefore, it should 
be induced from the subject’s motor behaviour, such as sen-
sitivity or resistance. The interference is understood as a 
neutral stimulus that conflicts with the project being carried 
out. According to this theory, sensitivity to interference, that 
is, being aware of the presence of a stimulus that disturbs an 
on-going project, is crucial to being able to overcome the 
disturbing stimulus and keep the activity on-going.  

Resistance to interference is central to understanding de-
velopment. It also emphasizes that the ability to resist inter-
ference is a sign of maturity and effective cognition, as well 
as a skill that develops in line with neuroanatomical devel-
opment. From this fact, we can say that the development of 
both inhibitive and executive functions is closely linked to 
the maturation of frontal lobes (Verdejo-Garcia & Bechara, 
2010), specifically the prefrontal cortex (Fuster, 1989; Papa-
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zian, Alfonso & Luzondo, 2006). This cortex plays a key role 
in orchestrating the executive functions because it is the 
brain region that most is most effective at integration (Gar-
cia-Molina et al., 2009).There is some disagreement about 
which specific regions are involved in inhibitory processes; 
however, overall it can be argued that inhibition processes 
are associated with the bilateral prefrontal areas and the pos-
terior cortical regions and some subcortical structures 
(Tirapu, Muñoz & Paul, 2008). 

Executive functions change during development (Zelazo 
et al., 2003) and can be observed at very early ages when be-
haviours suggesting that some of the skills that make up ex-
ecutive functions have begun their development, although 
this executive control is still fragile and precarious (Garcia-
Molina et al., 2009). Executive functions start to develop be-
tween 5 and 7 months of age (Bell & Fox, 1992). As for in-
hibition, Diamond (1991) shows in their studies that around 
12 months, children are able, for the first time, to inhibit 
dominant responses, that is, to resist the strong response of 
the moment. It is in this second half of the first year, when 
the first simple forms of inhibitory control emerge. Around 
the second year the presence of a greater ability to maintain 
and manipulate information in coordination with the inhibi-
tion of responses allows the child to impose a certain cogni-
tive control over its behaviour (Garcia-Molina et al., 2009). 

Investigating the executive functions at early ages re-
quires making a major adjustment to the methodology 
(Blanco-Villaseñor, Sastre-Riba & Escolano-Pérez, 2010). 
The most common experimental task used in the laboratory 
to measure inhibition is the "Stroop Colour-Word Interfer-
ence Test”, which was developed by Stroop in 1935 (Demp-
ster, 1993). There is also a version for children known as the 
“Day-Night task” (Gerstad, Hong & Diamond, 1994), to 
test for children aged from 3 to 4 years who still have diffi-
culties in inhibiting a dominant response. These tasks, there-
fore, are not useful for evaluating the inhibitory capacity at 
early ages. In the literature, other measures have been devel-
oped to suit the characteristics of children. 

Piaget’s A not B task (1954) is one of the tests that has 
caused most interest in research into the development of ex-
ecutive functions during the first years of life. Diamond 
(1985) reused it in his research and, according to that author, 
the children’s difficulty in finding the correct object hidden 
behind the screen (screen B) lies in the inability to inhibit the 
tendency to repeat the first action (search in screen A) which 
has been successful previously. There are hypotheses that 
children younger than 12 months are extremely susceptible 
to interference generated by initial successful searches. 

Berger (2004, 2010) uses a variant of the A not B task as 
a locomotion test. She tests the hypothesis that when the at-
tentional resources of children are overburdened, there is a 
balance between cognition (the ability to inhibit) and action 
(the ability to complete a motor task). This results in perse-
verance, which is he failure of inhibition and the corre-
sponding inappropriate response where the child repeats a 
dominant action. Their sample consists of children from 1;1 

years old. The strategies used by the subjects, the difficulty 
and demands of the task and the characteristics of children 
(experts vs. inexperienced) are aspects that influence the re-
sult of the task and the degree of perseveration shown. 

Studies by Sastre-Riba (2006, 2009) and Sastre-Riba & 
Escolano-Pérez (2010) focus on the executive competences 
of children at early ages by comparing typical babies with 
babies with special characteristics (premature babies, low 
birth weight babies, Down Syndrome babies). The results 
show that there are differences in the executive performance 
of children studied at 1;3 and 2;0 years old in that there is a 
trend towards greater efficiency and flexibility as age in-
creases and that the ability to inhibit increases with age while 
perseveration declines (Sastre-Riba, 2006). 

López Chivrall (2007) used a fitting task in which, at cer-
tain times, the child needs to implement inhibition. In this 
research, the sample consisted of children of 1;3, 1;6 and 1;9 
years old. One of the results was a gradual improvement be-
tween 1;3 and 1;9 years old in the children’s ability to solve 
the fitting task. 

From the existing literature we propose to provide 
knowledge about the executive skills at early ages. These 
skills will be assessed by studying children’s ability to man-
age projects by implementing inhibition, and by studying 
their resistance to interference, as described by Dempster. 
The context used in the research is key to relating the find-
ings to the real world. Therefore, we wanted to place the 
subjects in a natural environment. This way the children 
would feel comfortable enough to test their skills and carry 
out self-proposed activities, thus allowing us to evaluate 
their executive functions using an observational methodolo-
gy that was free from artificial constraints and protocols. We 
then carried out an inductive study to determine the chil-
dren’s ability to maintain self-proposed projects in a sample 
followed longitudinally at 1;3, 1;6, 1;9 and 2;0 years old. We 
did this by presenting the children material that required 
them to use the executive function of inhibition.  

A project remains active based on its strength and 
soundness. Both of them are facts that we will deduce from 
the subject's ability to inhibit the interferences produced. By 
self-proposed project, we refer to the actions and decisions 
that the subject carried out with the encouragement and ma-
terial and that are intentionally aimed at a goal. 

In order to determine whether the children maintain the 
self-proposed projects, we needed to know beforehand if 
the inhibit function appeared at the chosen ages, if there is a 
link or not between the activities carried out and the age of 
the subject, and if there is any relation between interference 
and age. Study I will answer these initial questions.  

In Study II, we look at significant patterns in the real 
performance of the sample in order to determine general 
cognitive functioning by age thus establish: 
- If the executive function of inhibition is present at the 

ages studied. 
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- If certain types of interference can or cannot be over-
come (i.e. inhibited or not) by the subject, and at which 
ages. 

- If the complexity of the activity affects or not the use of 
inhibition, and whether it has any relation with age. 

- If the self-proposed projects in these age groups are 
sound or not. 

 

Method 
 

Participants 
 
The sample used in this study comprises 12 subjects (N 

= 12), 6 girls and 6 boys, and was divided into 6 pairs, re-
gardless of gender. These pairs were longitudinally followed 
every three months from 1;3 to 2;0 years (4 measures). All 
the subjects attended nursery school and had the expected 
level of cognitive development for their chronological age. 
Parental permission was obtained to carry out the study and 
the recordings. 

 
Location and context 
 
The pairs were observed during four different sessions, 

separated in time periods of three months (1;3, 1;6, 1;9 and 
2;0 years). 

The observational context was defined as a game situa-
tion during which children sat on the floor of their usual 
classroom in the nursery school, next to the material. The 
children had full freedom to use the experimental material 
and interact with their partners. With them, there was an 
adult with instructions to intervene only when the children’s 
activity stopped to encourage the interaction and manipula-
tion of the material. 

The observational situation ended when the children 
stopped handling the material or when 20 minutes had 
passed since the beginning of the recording. 

 
Material and instruments 
 
“Scales of Systematic Observation of 0-3 years” (Cam-

brodí & Sastre, 1993) were used in order to ensure the ho-
mogeneity of the sample with regard to the children’s level 
of cognitive development. This instrument allowed us to see 
whether the level of cognitive development fitted the chron-
ological age of the sample. 

The material used for the experimental task game, creat-
ed ad hoc, consisted of a white wooden box (60x24x17cm) 
with several choices of activity. On one hand, in the upper 
side of the box there was a yellow cylindrical container 
(13cm diameter) with a protruding edge. Pieces can be put 
into and removed from this container, and a blue lid (14cm 
diameter) can be put on and removed from the cylinder. 
This lid, also cylindrical, has three holes: one circular, one 
square and one triangular. The remaining upper surface of 
the rectangular box contains a white magnet plate 

(29x22.5cm) attached to it, so that it cannot be distin-
guished. A white strip (distance between the strip and the 
edge of the box: 6.5cm) separates a narrow surface on the 
longest side of the box, in which the pieces can be properly 
aligned. In addition to the box, the material also consists of 
12 pieces of different colours: four blue cylindrical pieces 
(4.5cm diameter and 4.4cm high), four red cubes 
(3.5x4.4cm) and four green tetrahedrons (4x4.4cm). Each 
piece has a small black magnet attached to one of its faces so 
they can be stuck together or stuck to the magnet plate. The 
pieces can also be pushed through the holes in the blue lid. 
The material is shown in Figure 1. 
 

 
Figure 1. Material. 

 
A video camera was used to record the observational sit-

uations. Three pairs of researchers coded the recordings by 
using the ratio of kappa to obtain an inter-observer con-
sistency (N = 3) and values of 0.68. The session used to 
measure the consistency of the program was taken from 
"Aleatori.1" (Vargas, 1998). This program selects the record-
ing fragments, measured by frames, which are to be subse-
quently analyzed. 

The SPSS program and version 5.0 of the Theme pro-
gram (Magnusson et al., 2004) were used for the data analy-
sis. The latter program allowed us to detect significant and 
consistent behaviour sequences that were difficult to grasp 
at first glance. The sequences became behavioural patterns 
with an internal structure in accordance with a significant 
critical time interval. 

 
Analysis procedure 
 
First of all, an ad hoc category system was developed and 

adjusted to the research situation and objectives (see Ap-
pendix 1, Table 1). 

Once the subjects had been chosen according to the 
specific requirements, a pilot test was conducted to check 
the performance of the material and its suitability for the 
empirical situation. 

Once the empirical recordings had been done, they were 
displayed so the category system could be adjusted and left 
ready for a subsequent emptying. 

The next step was emptying and encoding the records 
and was carried out using the Theme program (Magnusson, 
2000), with a beta version provided by that author. For the 
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analysis we used only the 10 central minutes of each of the 
four recordings for each pair of children. 

We then transformed the data so we could use version 
5.0 of Theme (from a BCF file to XLS and CSV) and thus 
reconcile the data obtained using the beta version with the 
current version of the program. These changes let us put the 
computer-processed files into Theme 5.0 (Anguera, Sastre, 
Escolano & Blanco, 2007). 

Once the files had been prepared for analysis, the analy-
sis procedure was differentiated for each study. 

 
Study I 
 
To meet the aims of the first study, we used the frequen-

cies collected with Theme 5.0 to make a frequency table that 
has helped us to apply relevant statistical analysis. Using 
SPSS we created a contingency table for the cognitive func-
tion of inhibition and no inhibition, and we performed cor-
respondence analysis for the variables "activity" and "inter-
ference" related to the participants’ age. 

 
Study II 
 
The instrument of analysis for the second study was ver-

sion 5.0 of the Theme software. The analysis procedure con-
sisted of extracting patterns with a significance level of 0.005 
and a minimum of 3 occurrences. Then, all the patterns ob-
tained were extracted through the qualitative filter option so 
as to select those of interest to the study. 

Finally, tables were created with the patterns per age 
group and differentiated those who presented inhibition 
from those who presented non-inhibition. These tables al-
lowed us meet the study’s objective; that is, to describe the 
overall performance of subjects per age group. Thus we 
classified the activities according to their complexity and 
have classified the level of interferences. These rankings 
helped to lighten the information and make the patterns eas-
ier to interpret. 

The activities were classified into four levels according to 
the cognitive and manipulative complexity required by each 
one. This cognitive complexity is determined by the mini-
mum number of actions that the activity requires, if fine mo-
tor coordination is needed or not and whether there is a per-
ceptive choice involved. The final levels of complexity are 
shown in Table 2.  

The types of interference are shown in Table 3. Three 
types of interference were differentiated: on one hand, the 
“IMA” and “IPE” interferences were placed in one catego-
ry, and on the other hand, all the social interferences were 
classified into one of two separate social interference groups: 
1) those that involve a high degree of interference or that are 
strong (ISOC_A), because these represent an obstacle that 
involves physical contact and are more aggressive; and those 
that involve low interference or that are weak (ISOC_B), be-
cause these take the form of offerings and therefore are not 
as aggressive. 

Table 2. Levels of complexity of activities.  

 Activity AC  FMC PCI LEVEL Level code 

penca 5  1 1 High A 
pintro 3  0 0 Low C 
psapi 3  0 0 Low C 
ppoquita 5  1 0 Medium B 
penpipi 5  1 1 High A 
penpipla 5  0 1 Medium B 
pagru 4  0 1 Medium B 
palin 4  0 0 Medium B 
ptor 2   1 0 Medium B 
pgol 2  0 0 Very low D 
ptira 3  0 0 Very low D 
AC: minimum actions; FMC: fine motor coordination; PCI: perceptive 
choice involved. 

 
Table 3. Types of interferences. 

Interference Intensity Code 

ima ………… IMA 
iofpr Low ISOC_B 
isuma High ISOC_A 
iannone Low ISOC_B 
iimfi High ISOC_A 
idiin Low ISOC_B 
ipe …………. IPE 
IMA: interference of the material; ISOC_B: social interference type B (low-
er); ISOC_A: social interference type A (strength): IPE: periphery interfer-
ence 

 
By using this method, we were able determine the level 

of inhibition, the number of projects and the number of in-
terferences and thus to describe how the group worked. 

 
Design 
 
The observational design used in this research is based 

on the approach adopted by Anguera, Blanco & Losada 
(2001) and has the following characteristics: 

Based on the observed properties, the present study is 
ideographic or has an ideographic basis because the subjects 
are regarded as a group with affinity criteria amongst them 
such as age, normal level of cognitive development and the 
fact that they are subjected to the same rules in experimental 
situations. However, at certain time we can think of this 
study as being nomothetic because we look at general laws 
that govern the development of inhibition. 

The study is also longitudinal study because we have 
more than one observation session during the period of data 
collection; that is, the subjects are observed at the ages of 
1;3, 1;6, 1;9 and 2;0. 

It is a multidimensional study that takes into account 
several taxonomic levels of conduct. We want to be able to 
observe the executive function of inhibition, the interfer-
ences that occur, the projects that are carried out, and the 
result of interference produced. 
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Results 
 

Study I 
 
We performed a chi-square test to meet our first aim and 

we used correspondence analysis for the other aims.  
 
AIM 1. To determine at which ages we find signifi-
cant differences in the performance of the inhibition 
/ no inhibition 
 
The contingency table gives us the descriptive statistics 

of the variables “executive function of inhibition” and “age” 
(observation sessions at 1;3, 1;6, 1;9 and 2;0 years) and 
shows that the calculated chi-square test reaches a value of 
8.423 (p < .05), so we can state that significant differences 
exist. Figure 2 illustrates where the significant differences 
were found; as can be seen, the biggest difference is in the 
inhibition variable between the sessions from 1;3  to 1;6 
years. 

0

50

100

150

200

250

Inhibition No inhibition

1;3

1;6

1;9

2;0

 
Figure 2. Inhibition and no inhibition for ages 

 
AIM 2. To determine if there is any dependency re-
lationship between the activity type and the ages 
studied. 

 
In order to achieve the second aim, we performed a cor-

respondence analysis between the variables "activity" and 
"age" (playing sessions at 1;3, 1;6, 1;9 and 2;0 years) to de-
termine if the activities carried out were related to the age of 
the subjects.  

Activities with a frequency of less than 5 in any of the 
sessions were considered supplementary. The value of the 
chi-square test was 254.494 (p < .05). This indicates that its 
value is significant and that there is, therefore, a relationship 
between the type of activity that the subject carried out and 
the age at which this happens.  

The correspondence analysis showed that the first two 
dimensions explained 97.2% of the variance, so these two 
dimensions were retained. In tables 4 and 5 we can see the 
coordinates for the activities and ages.  

Examining the row and column points allows us to cre-
ate Figure 3 and thus show the relationship between the two 
variables under examination and explain the variability of the 
two conditions by highlighting exactly where the significant 
dimensions can be distinguished.  

 
Table 4. Coordinates related to activities.  

Activities First dimension Second dimension 

penca                                                            
pintro                                                           
psapi                                                            
ppoquita                                                         
penpipi                                                          
penpipla                                                        
a 
pagru                                                           
a 
palin                                                           
a 
ptira                                                            
ptor                                                             
pgol                                                             

-.967 
.243 
.340 
.134 
-.216 
 .020 
 
-1.298 
 
-1.439 
 
-.355 
-1.193 
1.321 

.144 

.081 

.077 

.214 
-.839 
2.664 
 
-3.354 
 
-1.592 
 
.188 
-.614 
-1.172 

ª Supplementary point 

 
Table 5. Coordinates related to ages.  
Ages First dimension Second dimension 

1;3                                                              
1;6                                                              
1;9                                                              
2;0                                                               

.848 
-.067 
-.391 
-.402 

-.137 
.523 
.046 
-.443 

 
AIM 3. To determine if there is any dependency re-
lationship between the types of interference and the 
ages studied  

 
A second correspondence analysis was performed for 

the variables "interference" and "age" (1;3, 1;6, 1;9 and 2;0 
years). We wanted to determine whether there is a relation-
ship between the perceived interference by the subjects and 
their age, regardless of whether such interferences have been 
inhibited or not.  

As in the previous case, any type of interference with a 
frequency of less than 5 in any of the sessions was consid-
ered supplementary. The correspondence analysis showed a 
chi-square test value of 48.690 (.05). This shows us that 
there is a relationship between the type of interference and 
the subject’s age.  

The correspondence analysis showed that the first two 
dimensions explained 98.2% of the variance, so these two 
dimensions were retained. In tables 6 and 7 we can see the 
coordinates for the activities and ages.  
 

Examining the row and column points allows us to create 
the graphical representation of the two dimensions that we 
can see in Figure 4. 
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Table 6. Coordinates related to interferences. 

Interferences First dimension Second dimension 

ima                                                              
iofpr                                                           
a 
isuma                                                            
iannone                                                          
iimfi                                                            
idiin                                                            
ipe                                                              

-.155 
-.001 
 
-.248 
1.118 
.328 
.136 
1.453 

.101 

.292 
 
-.248 
-.527 
.428 
-1.337 
-.054 

ª Supplementary point 

Table 7. Coordinates related to ages. 

Ages First dimension Second dimension 

1;3                                                              
1;6                                                              
1;9 
2;0 

.678 

.098 
-.230 
-.368 

-.148 
.100 
.485 
-.475 

 
 

 

 
Figure 3. Correspondence analyses of activity and age   = activities ■ = ages 

 

 
Figure 4. Correspondence analyses Interference and Age   = interferences. ■ = ages 
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Study II 
 
For Study II we present the results of the analysis carried 

out with version 5.0 of the Theme program. We obtained a 
lot of significant patterns, but in this study we only present 
those that are most relevant to our investigations and aims 
and do not repeat any of the behaviours. In table 8 we pre-
sent a summary, without repetitions, of all significant pat-
terns among the variables that we have studied. These are 
classified by age and whether or not there is any inhibition. 
In this table abbreviations are used to collect the relevant in-
formation more visually.  
 
Table 8. Summary of all significant patterns among the variables, classified 
by age and whether or not there is any inhibition 

Inh & age  Ninh & age Pattern 

INH_1;3 B_IMA 
C_IMA 
A_IMA 
C_ ISOC_A 

NINH_1;3 A_IMA 
B_IMA 
C_IMA 
B_ISOC_B 
B_ISOC_A 
C_ISOC_A 

INH_1;6 A_IMA 
B_IMA 
C _IMA 
B_ISOC_A 
C_ISOC_A 

NINH_1;6 B_IMA 
A_IMA 
A_ISOC_A 
B_ISOC_A 
C_ISOC_B 
B_IPE 

INH _1;9 A_IMA 
B_IMA 
C_ISOC_A 
B_ISOC_A 
A_ISOC_A 

NINH_1;9 A_IMA 
B_ISOC_A 
A_ISOC_A 
C_ISOC_A 

INH_2;0 A_IMA 
B_IMA 
C_IMA 
B_ISOC_A 
C_ISOC_A 

NINH_2;0 A_IMA 
B_IMA 
A_ISOC_A 

INH: inhibition; NINH: non inhibition.  
A: high level of activity; B: medium level of activity; C: low level of activity 
IMA: interference of the material; ISOC_A: social interference type A 
(strength); ISOC_B: social interference type B (lower)  

 
Tables 9 and 10 show what we consider to be the most 

representative patterns that define the general cognitive 
functioning of the subjects according to age.  
 
Table 9. The most representative patterns of cognitive functioning: inhibi-
tion according to age (see codes on table 1) 

Inhibition 
& age 

Patterns extracted from Theme 

INH 1;3 
INH 1;6 
 
INH 1;9 
 
 
INH 2;0 

((es,b,acin,pintro  es,b,iimfi) (es,b,inh  es,b,riomin)) 
((es,b,acin,ptor  es,b,isuma)(es,b,inh  es,b,riomin) 
(es,b,acin,pintro (es,b,iimfi  es,b,inh)) 
((na,b,acin,psapi (na,b,iimfi na,b,inh)) a,b,riomin) 
(al,b,acin,ppoquita ((al,b,iimfi al,b,inh)(na,b,iimfi 
al,b,riomin))) 
(((je,b,inh se,b,acpar,penca) se,b,iimfi)(se,b,inh 
se,b,riomin)) 
(es,b,acin,ppoquita ((es,b,isuma(es,b,inh lu,b,isuma)) 
es,b,riomin)) 
(((ma,b,acpar,psapi es,b,acpar,psapi)(es,b,iimfi es,b,inh)) 
es,b,riomin) 

Table 10. The most representative patterns of cognitive functioning: non 
inhibition according to age (see codes on table 1) 

Non inhibition & age Patterns extracted from Theme 

NINH 1;3 
 
 
 
 
 
 
 
NINH 1;6 
 
 
 
 
NINH 1;9 
 
 
NINH 2;0 

((((je,b,iimfi (je,b,inh se,b,ima))(se,b,inh 
se,b,riomin))(se,b,acin,ppoquita(se,b,iannone 
se,b,ninh)))((se,b,ricampr se,b,acin,pintro) 
jo,b,acin,psapi)) 
((es,b,acin,ppoquita es,b,isuma)(es,b,ninh 
es,b,rideac)) 
((ma,b,acpar,psapi es,b,acpar,psapi)(es,b,iimfi 
es,b,ninh)) 
(al,b,acin,penca (al,b,isuma al,b,ninh) 
(((es,b,acin,psapi es,b,iannone)((es,b,ninh 
es,b,ricampr)(es,b,acin,penca es,b,ima))) 
(( es,b,acin,ppoquita (( es,b,isuma ( es,b,ninh  
es,b,ricampr )) es,b,acin,psapi ))  
(al,b,acin,ppoquita (al,b,iimfi al,b,ninh)) 
(je,b,acpar,penca ((je,b,isuma je,b,ninh) 
je,b,rideac)) 
(je,b,acin,psapi (je,b,iimfi je,b,ninh)) 
((al,b,acin ppoquita al,b,iimfi)(al,b,ninh 
al,b,rideac)) 
((se,b,acpar,penca se,b,iimfi)(se,b,ninh 
se,b,rideac)) 

 

Discussion and conclusions 
 

Study I 
 
AIM 1. To determine at which ages we find signifi-
cant differences in the performance of the inhibition 
/ no inhibition 
 
The results show that the value of the chi-squared test is 

high and significant, indicating that there are important dif-
ferences in the functioning of inhibition. 

Figure 2 shows that the significant differences indicated 
by the chi-square test are between 1;3 and 1;6 years old. 
Thus, we interpret that there is a big step forward between 
the ages of 1;3 and 1;6 years regarding the use of inhibition.   

According to these data, at 1;3 years old subjects put into 
operation the inhibition function during the execution of 
self-proposed projects. However, after three months, the 
subjects increased the number of times they used the execu-
tive function to inhibit interferences that blocked their pro-
jects. It seems that the trend continues up to 2;0 years old, 
which was the maximum age that we looked at. 

Lopez Chivrall (2007) proposes that the coordination of 
the skills involved in solving the studied task (a fitting pieces 
task) is optimized at the age of 1;6 years. Among these skills 
are the fine motor skills and the function of inhibition. 

 
AIM 2. To determine if there is any dependency re-
lationship between the activity type and the ages 
studied 
 
Figure 3 show the two final dimensions and the first cor-

respondence analysis. The first dimension shows us that the 
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biggest difference is between 1;3 years old and the other ag-
es. This age is related to the activity “pgol” (hitting). The ac-
tivities “ppoquita” (placing and removing the lid), “psapi” 
(removing pieces) and “pintro” (inserting pieces) feature 
strongly in the second observation session (1;6 years old). 
Other activities, such as “penpipi” (pasting piece to piece), 
“penca” (fitting) and “ptira” (pulling) appear in the last two 
sessions (1;9 and 2;0 years old). 

The largest difference between the sessions is between 
1;3 and 2;0 years old. At these ages there is a qualitative 
jump that is illustrated by the complexity of the activities 
carried out. The most complex activities (“palin, pagru, ptor, 
penpipi”) are closer to the 2;0 year age group than the other 
groups. In contrast, the most basic or simple activities such 
as “pgol” or “psapi” are more represented in the first obser-
vation session. Elementary activity such as “ptira” are more 
closely related to the 1;9 year age group. We believe that this 
is because it is a primary (but recurrent) activity and that it 
may be executed because of various factors such as person-
ality, motivation, frustration, feedback, etc. 

There are no psychological interpretations of the second 
dimension, probably because the variability explained is even 
lower and makes it almost impossible to interpret. For this 
reason we have only kept the first one dimension. 

The correspondence analysis indicates a distinction re-
garding the activities carried out at each age and relates sim-
ple activities in earlier ages to more complex activities in ad-
vanced ages. 

 
AIM 3. To determine if there is any dependency re-
lationship between the types of interference and the 
ages studied  
 
Figure 4 shows the two dimensions that emerged from 

the second correspondence analysis. 
We find that the first dimension evolves as the sessions 

progress. The session at 1;3 years old is found at one end 
and the 2;0 session in the other. This fact indicates this evo-
lution in terms of the types of interference perceived by the 
subjects. The analysis distinguishes essentially the age of 1;3 
years old, which is separate from the other ages, and leaves 
the 1;9 and 2;0 years old at the other end. 

We relate this linear and progressive development to the 
degree of interference received from 1;3 to 2;0 years old. 
The interferences associated with the 1;3 year-olds are “ipe” 
(peripheral interference) and “iannone” (add a not needed), 
which is a type B social interference, because it is a low level 
of intrusion. When subjects are younger, the interferences 
perceived are, as we can see, are both low social inteferences 
and peripheral interferences. It can be observed that, at the-
se ages, subjects are more likely to be influenced by external 
stimuli because there is less probability of interference relat-
ed to the activity given that they find the project or activity 
is less complex. 

The 1;6 years age group is associated with “idiin” (indi-
rect distraction) and “iimfi” (physically prevents). As age in-

creases, more intrusive interferences appear, such as a physi-
cal impediment that we consider to be type A (high intro-
mission). 

One of the interferences associated with 1;9 and 2;0 
years old is “isuma” (material removal). This is considered to 
be high interference with the activity or project in progress 
(along with “iimfi”) and therefore the most difficult to over-
come. This type of interference is more frequent when there 
is greater interaction during the activity. Given the frequency 
of interaction at different ages, the analysis shows that at 1;9 
and 2;0 years old they receive the highest levels of intereac-
tion in all sessions.  

Interference from the material is more frequent at 1;9 
and 2;0 years old. As was the case in the previous analysis, 
projects that children carried out at these ages are often 
more complex, which makes the occurrence of interferences 
associated with the material more likely, and which is a type 
of interference directly related to the activity. 

We must find an interpretation for the second dimen-
sion, as it accounts for approximately half of the proportion 
of the total inertia in the correspondence analysis, despite 
the difficulties that this presents us with. In the second di-
mension there is a clear difference between 1;3 and 2;0 years 
old on the one hand, and 1;6 and 1;9 years old on the other, 
and it tends to bring closer rather than separate the first ses-
sion and the last one, as happened in the previous analysis. 
This may be because there is maximum sensitivity to inter-
ference at 1;3 and 2; 0 years old. This sensitivity at 1;3 years 
old can be explained by the fact that projects at this age tend 
to be ephemeral, the material is new and unknown, and it is 
more likely that any interference, weak as it may be, will dis-
turb the execution of the project. As mentioned before, at 
2;0 years old, children perform more complex projects, 
which means that all types of interference are more likely to 
occur. However, we have to be aware that the limitations of 
the study mean that these are merely hypotheses that need 
to be confirmed by subsequent research. 

 
Study II 
 
The second study aimed to describe the general behav-

iour by age in order to determine the existence or absence of 
inhibition in the subjects and find out what type of activities 
and interferences initiate inhibition or otherwise interfere in 
the ability to inhibit external interferences. 

The second study confirmed significant patterns of the 
inhibitory function at the age of 1;3 years. The general trend 
of the sample indicates that subjects can perform activities 
across a wide range of complexity, as all activity levels occur 
except for the most elementary, level D. This activity level 
does occur throughout the sessions, but it does not form 
part of any significant pattern of complete behaviour. If the 
activity increases the difficulty the subject cannot inhibit so-
cial interference, either stronger or weaker.  

At 1;6 years old, unlike at 1;3 years, subjects are able to 
inhibit a strong social interference in activity of level B, i.e. 
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place and remove the lid, but if the activity is higher, like fit-
ting pieces, subject cannot inhibit this strong social interfer-
ence.  

Moreover, at the age of 1;9 years, the ability to manage 
projects increases, with subjects showing behaviour patterns 
that reveal that they are able to inhibit type A social interfer-
ences during more complex projects such as fitting pieces. 
The subject is able to inhibit any physical impediment. We 
can see the representation of a significant pattern that shows 
this result in figure 5.  
 

 
Figure 5. Significant pattern of the optimal functioning of 

inhibition at 1;9 years old 
 
Thus, at 2;0 years old it can be seen that subjects are able to 
maintain self-proposed projects provided they simple or low 
level such as inserting and removing pieces, even if highly in-
trusive interferences occur. This finding is backed up by the 
fact that activity C never appears in non-inhibition patterns. 

In this study, we want to pay special attention to interfer-
ence from material. We found that it was present at all ob-
servation stages, and in general terms, it was associated with 
all activity levels. It is therefore a recurring interference 
which appears on several occasions and becomes the most 
frequent of all. This kind of interference is more or less in-
trusive depending on the grade of complexity of the ongoing 
project. Our significant patterns show that, even at 2;0 years 
old, the subject’s response to this kind of interference is fair-
ly random given that some succeed in inhibiting it while 
some do not. 
The results show that at 1;3 years old some individuals have 
the capacity to overcome significant social interferences, alt-
hough this only happens if the projects are simple. At 1;6 
years old subjects may be able to inhibit significant social in-
terferences during more complex level B projects. At 1;9 
years old, subjects reach the optimal cognitive function 
which is the ability to inhibit a significant social interference 
during the most complex level A activities. Other data reveal 
that once subjects reach 2;0 years of age, they are able to in-
hibit any kind of interference during simple activity levels. 
Consequently, we can say that overcoming interference and 
using inhibition are linked not only to age but also to the 
levels of complexity of activities.  
It can therefore be observed that the ability to maintain pro-
jects is present at early ages and that it increases the subjects 
get older; that is, the subjects show better resistance to inter-
ference, and therefore, a higher ability to maintain ongoing 
projects. 
This study reveals that the inhibitory function is linked to 
the degree of complexity of the activities carried out by the 
subjects and the type of interference that occurs during the 
course of events. We can observe different types of behav-
iour regarding the use of inhibition at different ages, and 
these behaviours are related to simple activities at the age of 
1;3 years old and to more complex activities and more intru-
sive interferences at 1;9 or 2;0 years old. 
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Appendix 
 
Table 1. Category system. 

Macrocategories Microcategories: code and name 

Interference ima Interference of the material  

ipe Peripheral interference 

iofpr Offer or imposition of a project, different from the activi-
ty of the subject. 

 
 
Social interferences 
 

isuma Removal of any material that impedes the activity 

iannone Addition of something not needed 

iimfi Physically prevented from continuing the activity.  

idiin Indirect distraction to an unrelated action.  

Activity  penpipla Sticking piece to plate  

penpipi Sticking piece to piece  

penca Fitting 

pintro Introducing  

palin Aligning   

ptor Making towers  

pagru Joining  

ptira Throwing  

pgola Hitting  

ppoquita Placing and removing the lid   

psapi Removing pieces 

ausencia No activity  

explora Exploring   

observa Observing  

Executive function inh Inhibiting 

ninh Not inhibiting  

Type of activity acin Individual activity  

accol Occasional collaboration   

accom Shared activity 

acpar Parallel activity     

Result of the interference riomin Omission of the interference  

riperse Perseveration 

ricampr Change of activity  

rideac Cessation of activity  

 
 
 


