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General DIscussion

The general aim of the EDIP project (Estudio del Desarrollo Integral del Preescolar) 
was to explore the development of Mexican young children from a multidimensional 
perspective. We investigated the development of executive functions, pre-academic 
skills, motor skills and socio-emotional competence across the early childhood 
education period, as well as the concurrent and longitudinal interrelations among 
them. Based on the high interconnection between developmental domains 
characteristic of the early childhood years (Snow & van Hemel, 2008), we argued 
that a multidimensional study of child development could clarify ways in which we 
can help children develop in a synergetic manner. In this final chapter, we summarize 
and integrate the main findings driven by the empirical studies. We reflect on the 
limitations of this project and provide some suggestions for future research, and 
finally, we discuss the implications for practice.  

5.1 Summary of main findings 

Chapter 2 focused on determining the factorial structure and assessing the 
measurement invariance of three of the domains under study: executive functions, 
pre-academic skills, and motor skills. We sought to achieve an appropriate 
representation of the constructs across age and early childhood education (ECE) 
grades, as invariance is a critical assumption in developmental research. For the 
three domains, we tested factor structure models that are usually proposed in the 
early childhood literature. We found that a single factor structure was the best way 
to depict pre-academic skills, including tasks of early numeracy and early literacy. 
Likewise, a single factor structure was selected to represent executive functions, 
including tasks of inhibitory control and working memory. For motor skills, a two-
factor model, consisting of fine and gross-motor skills was selected. Additionally, we 
tested three levels of invariance: configural (same factor structure), metric (same 
loadings) and scalar (same thresholds or means). We did so in a cross-sectional 
design—including three early childhood education grades (ECE1, ECE2, and ECE3)—
and in a longitudinal design—including six time points. Interestingly, none of the 
three developmental domains achieved full configural invariance. Partial configural 
invariance was achieved only after trimming the developmental range we explored: 
for pre-academic skills by including only the last ECE grades or excluding the first time 
point; for executive functions by including only the last ECE grades or only time 3 
and 5, and for motor skills including only the first four time points. Metric invariance 
was achieved for executive functions in the cross-sectional design—including ECE2 
and ECE3, for pre-academic skills in the longitudinal design—including time 3 and 4, 
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and for motor skills on the longitudinal design—including time 1 to time 4. None of 
the domains achieved scalar invariance.

Chapter 3 and Chapter 4 explored the longitudinal relations between 
developmental domains. Figure 5.1 shows the relations that were explored in both 
of these chapters, with blue arrows representing the relations explored in Chapter 
3, and grey arrows representing the relations explored in Chapter 4. 

In Chapter 3, we explored the relation between motor skills and pre-academic 
skills, and the mediating role of executive functions in that relation (see blue arrows in 
Figure 5.1). Although theoretically executive functions have been placed as a central 
pivotal point in the relation between motor skills and pre-academic skills, further 
empirical exploration is needed to resolve the possible mediator role of executive 
functions in young children. Given the lack of invariance in these constructs across 

Figure 5.1. Interconnections explored in the empirical studies of the EDIP project. *This figure is an 
integrative representation of the studies conducted; it does not reflect the accurate SEM models 
that were tested.
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the full age range the sample (see Chapter 2), we separated the children in two 
groups, a younger cohort—including children from 3.5 to 5 years old, and an older 
cohort—including children from 4.5 to 6 years old. For both groups, we found a 
significant, positive, strong relation between motor skills and executive functions, 
and between executive functions and pre-academic skills. Regarding the mediation, 
we found that in the younger group—unlike the older group—the relation between 
motor skills and pre-academic skills was only present via the mediation effect of 
executive functions; that is, a full mediation effect, even after controlling for baseline 
performance and relations. In the older group, the full mediation effect of executive 
functions on the relation between motor skills and pre-academic skills faded when 
including baseline performance and relations. 

Finally, in Chapter 4 we explored the development of socioemotional competence 
and its potential bidirectional relation with hot and cool executive functions (see 
gray arrows in Figure 5.1). We adopted a person-centered approach to capture the 
development of socioemotional competence,—by means of latent class analysis—so 
as to detect typical combinations of children’s emotional and behavioral responses to 
social conflictive situations. We did so in three different time points: at, on average, 
3.5, 4.5 and 5.5 years of age.  Different socioemotional profiles were identified. At 
3.5 years old we identified four profiles, which differed mainly in their emotional 
responses: ‘Mostly happy’, ‘Happy-sad-angry’, ‘Angry’ and ‘Sad’. At 4.5 years old 
we identified five profiles: ‘Mostly happy’, ‘Happy-sad-angry’, ‘Angry’, ‘Sad-angry’ 
and ‘Sad’. Although the profiles at this age also differed mainly in the emotional 
responses, the behavioral responses started to play a role in the differentiation of 
the profiles. At 5.5 years old we identified four profiles, which were more clearly 
differentiated in their combination of both emotional and behavioral responses: 
‘Mostly happy’, ‘Angry-sad & aggressive’, ‘Sad-angry & avoidant’ and ‘Sad-angry & 
prosocial’—with the ‘Sad-angry & Avoidant’ profile being the most frequent. Based 
on these profiles, we conducted an Associative Latent Transition Analysis to test the 
bidirectionality of the relation between socioemotional competence and hot and 
cool executive functions. Contrary to our expectations, we found no evidence of a 
significant relation of socioemotional competence with hot executive functions. The 
proposed bidirectionality was attested only with cool executive functions, and only at 
a later developmental stage (from 4.5 to 5.5 years old).  Performance in cool executive 
functions (inhibitory control) at age 4.5 was related with the socioemotional profile 
membership of children at 5.5 years old. For example, children who performed high 
in cool executive functions had a lower probability of belonging to the profile ‘Angry-
sad & Aggressive’ in comparison with low performers. We also observed a significant 
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relation between the membership to a socioemotional profile at 4.5 years old and 
children’s performance in cool executive functions at age 5.5. For example, children 
of 4.5 years belonging to the ‘mostly happy profile’¬—i.e., children that respond 
that they would feel happy under challenging social situations—had the highest 
probability to have low performance in cool executive functions at age 5.5. These 
children are almost five times more likely to be among the low performers in cool 
executive functions than children in a ‘Sad & Angry’ profile. 

5.2 Integrative findings

“The path of development is a journey of discovery that is clear only 
in retrospect, and it is rarely a straight line”

Kennedy-Moore & Lowenthal (2011, p.3)

5.2.1   Development of the domains 

If one thing is clear after conducting the EDIP project is that the development 
of young children is an amazing roller coaster, and one that is far from linear. 
First, we noticed a constant fluctuation between ‘unity and diversity’ across our 
developmental domains. The tension between unity and diversity was described 
by Miyake and colleagues (2000) when they explored the dimensions of executive 
functions in young children. We observed degrees of unity and diversity in all 
developmental domains, both at a domain level and at a child level. At a domain 
level, for example, we noted that at a determined point in time, executive functions 
and (in some cases) pre-academic skills, were equally well represented by a unique 
factor or by two related but distinct factors. This differs from what we observed 
in the development of motor skills, as this domain seemed to start from a more 
integrated construct, followed by a higher differentiation as children grow older. At 
the child level, for example, we observed that the distribution of children allocated 
to the different profiles was equitable in the first grade (ECE1), whereas in the third 
grade (ECE3) the majority of the children were allocated to one particular profile, 
reflecting thus more diversity in an earlier period. It seems that the ratio between 
unity and diversity is time- and construct-dependent, rather than responding to a 
fixed pattern. Maybe this is the reason why multiple studies operationalized the 
constructs in different manners; some supporting generic structures and others 
more differentiated constructs.
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Second, we observed what we could call a heterotypic continuity in some of the 
developmental domains we studied. The term heterotypic continuity was utilized by 
Petersen and colleagues (2016) to describe the development of inhibitory control. 
With this term, the authors expressed that although there is a continuous underlying 
process or function in the development of a skill, the manifestations of that skill 
diverge at different developmental moments. In our study, we argued that this 
attribute might also apply to the development of motor skills and socioemotional 
competence. Regarding motor skills, we indeed observed that as children grow 
older, the representation of the construct becomes more complex and some tasks 
become obsolete. This signifies the need for more age-specific tasks to measure 
an increasingly more differentiated skill. Signs of heterotypic continuity were also 
detected in the differentiation of the profiles of socioemotional competence. 
For example, profiles in the first grade (ECE1) were mainly differentiated by their 
emotional responses, whereas in the third grade (ECE3) the differentiation between 
profiles consisted mainly of a combination of emotional and behavioral responses. 

Finally, although it may seem that given such heterotypic continuity and 
the associated changing characteristics that are inherent to the developmental 
nature of the early childhood period, an invariance analysis might be perceived as 
paradoxical. However, in our view, it is precisely because of the rapid, non-linear 
and dynamic development that invariance analysis is not only important in light of 
the assumptions of typical statistical techniques, but is a rich source of information 
about such non-linear and dynamic development on itself. Therefore, the analysis 
of invariance should not be conducted solely for the sake of reaching invariance, but 
as an exploratory step that yields critical insights into the way development occurs, 
and therefore, as an important step to inform posterior analytical decisions and 
interpretation of results—and consequently, to inform developmental theory.

5.2.2  Interconnections among domains

The inconsistent (also referred to as nonlinear, unstable, disharmonic, heterotypic 
or asymmetric) way in which the domains develop has an impact on their relations. 
As noted by Snow (2007), the different developmental trajectories of a set of child 
skills may or may not intersect. We observed this ‘developmental convergence’ in 
both of our relational studies. In the case of executive functions and socio-emotional 
competence (Chapter 4), the expected bidirectional relation was present only when 
the children were relatively older—from 4.5 to 5.5 years old. On the contrary, the 
mediated role of executive functions (Chapter 3) was observed only in our ‘younger’ 
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group (from 3.5 to 5.5 years old), whereas in the ‘older’ group this mediation faded 
when controlling for baseline performance and concurrent relations. Together these 
findings support the need to explore developmental interconnections within multiple 
windows of time and not only on an aggregated level, as important information may 
be hidden, faded, or even enhanced in a certain developmental moment. 

Figure 5.2 depicts and abstract illustration of  the fluctuating development of five 
domains (green, blue, red, pink and purple lines), and three assessment points: A, 
B, and C. A researcher focusing on time point A may conclude that the domains are 
highly interconnected. If time points A and B are included, then the researcher could 
conclude that there is a high interconnection at a younger stage, but the relations 
lose strength and possibly become negligible at a later stage. Nonetheless, if time 
point C is explored, the conclusions will be similar to those drawn at time point A. 
In this sense, a researcher who observes only time points A and C will conclude 
undoubtedly that there is a high interconnection between the domains and that 
they develop together. Such conclusion, however, overlooks the changes occurred 
between times A and C. Moreover, if we take the time points A and B, the domain 
depicted in purple shows important growth, whereas slight change is observed in 
the green domain, and relative stability is observed in the blue and red domains. 
Additionally, we can see that some developmental domains—like the blue and 
the pink one—develop more stably, whereas others—like the purple and green 
domains—highly fluctuate during their development. Finally, other domains, like 
the red one, may show an accelerated development in a certain period followed by 
a moment of stability. In the special case of the blue domain, as much as it seems 
to develop in a relatively steady manner, the line shows a change in color over time 
(from dark blue to light blue) that represents its heterotypic nature. If this intrinsic 
heterotypic change is not properly captured by the measurements utilized, the 
resulting developmental trend may be misleading. Although this figure is an abstract 
representation, it allows to exemplify clearly the developmental fluctuations and 
convergence that we discussed in the previous sections.

Finally, in this project, executive functions were placed central and studied as 
an anchor that connects different developmental domains, i.e., as a bidirectional 
influence between executive functions and socioemotional competence, and as a 
mediational influence of executive functions in the relation between motor skills and 
pre-academic skills. Furthermore, it has been proposed that the key to improving 
executive functions is not to focus solely on them, but to simultaneously address other 
developmental domains, such as children’s socioemotional development, or their 
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physical and motor skills (Diamond & Lee, 2011; Zelazo, Blair, & Willoughby, 2016). 
In our view, the close developmental interrelation present in the early childhood 
years—particularly with executive functions—can be used to create and facilitate a 
developmental synergy, in which advances in one domain are reflected in another 
domain. On the one hand, domains like motor skills or socioemotional competence 
can influence the development of executive functions, and on the other hand, 
executive functions can aid in the development of socioemotional competence and 
pre-academic skills. From this perspective, and based on the central developmental 
role of executive functions, it is plausible, for example, that by stimulating the motor 
skills of children at age 3 we might enhance the executive performance at age 4, 
which may impact on the way children handle conflictive social situations at the age 
of 5. Such hypothetical yet plausible developmental synergy, underscores the notion 
that child development is a system of interrelated domains, implying that different 
intervention paths are possible in order to foster it.

Figure 5.2. Developmental fluctuation and convergence
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5.3 Limitations and methodological considerations 

There are several general limitations that concern the project as a whole, besides 
the study-specific limitations that were discussed in Chapters 2 thru 4. These general 
limitations are closely associated with methodological considerations and decisions 
made throughout the project.

Firstly, despite our efforts of using well-established tests, the selection of 
instruments and measurement of the constructs represented a challenge from the 
design of the research for three reasons: 

(a) the availability of tests that were validated in a Mexican, or Latin American      
context (or available in Spanish—the language spoken in Mexico) was limited.

(b) the target age span of 3 to 6 years old posed challenges, as most tests 
that have been designed to address early childhood children cover the 
developmental period between 4 to 6 years old. Only a few tests  cover the 
developmental period of 3 to 6 years old—the age range of mandatory early 
childhood education in Mexico.

(c) the severe floor or ceiling effects encountered in at least one task of each 
domain, which led to the restriction or even elimination—in the case of delay 
of gratification tasks—of test information.

Nevertheless, we counterbalanced this limitation by employing different analytical 
approaches. For example, we split the sample in a ‘younger’ group and an ‘older’ 
group, and we equated the scores of the motor skills tasks to create a continuum 
for tasks that had different degrees of difficulty for younger and older children. 
Additionally, we carefully considered the operationalization of the constructs to 
ensure their proper representation for each developmental time period. 

Secondly, we used an accelerated longitudinal design, which added an extra 
level of complexity to the already inherent challenges of a longitudinal design 
(e.g., attrition, issues related to measurement invariance, or test-retest learning 
effects). For example, the large amount of missing information caused by the 
accelerated design added uncertainty to the analysis. Additionally, the analytical 
procedures—already complex ones—become more complex by the use of multiple 
imputed datasets. In fact, even if missing data were handled with Full Information 
Maximum Likelihood, the large amount of missing data would result in problems 
with convergence in these complex models. However, we recognized that this design 
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has substantial advantages and that the modern techniques for handling missing 
information reduce the uncertainty introduced by the accelerated design to a 
minimum. Maybe this kind of design is more useful in a developmental moment 
when the participants are in a more stable period. Furthermore, for this longitudinal 
study, we planned a biannual assessment of the children and as a result, we had 
six time windows in a three-year-period. In our view six months was a time lapse 
that was large enough to capture growth and development, but close enough to 
capture developmental fluctuations inherent to this period while also considering 
research constraints—e.g., resources, time, and test-retest effects. Whether or 
not a six-month-period is an optimal time lapse in a longitudinal study addressing 
young children may be debatable, but in our opinion, it was a good compromise of 
theoretical and pragmatic considerations. 

Thirdly, the conceptualization and operationalization of the constructs. We 
have made enormous efforts to achieve a proper representation of the constructs, 
but these also affected subsequent analytical and methodological decisions. On 
the one hand, our desire to express socioemotional competence from a person-
centered approach implied that all further analyses were based on a categorical 
distinction rather than on continuous variables. In this sense, a latent class analysis, 
and the corresponding associative transition analysis, were needed to explore the 
bidirectional relation between socioemotional competence and executive functions. 
In addition, because of the analytical strategy we had to transform other constructs 
such as ‘cool’ and ‘hot’ executive functions also into categorical variables, which may 
have resulted in a loss of variability in the construct. On the other hand, as we used a 
relatively robust longitudinal design (with six time points) sadly, we could not utilize 
the complete data set, mainly due to the lack of a common factorial structure that 
applied equally to the age range of our sample. The limited measurement invariance 
forced us to explore different operationalizations of the constructs and alternative 
ways of analyzing them.  Whereas nowadays there is a vast set of applications and 
examples of longitudinal modeling (see for example Little, 2013), the assumptions 
required for these kinds of models are not easily met. As much as these novel 
techniques are appealing and tempting to researchers, awareness needs to be 
raised about the assumptions and requirements for the use of such models, such as 
measurement invariance. In our project, the lack of measurement invariance limited 
our modeling possibilities. For instance, Chapter 4 would have required a common 
factor structure for three different domains (executive functions, pre-academic skills, 
and motor skills) to test a full longitudinal mediation model, whereas, in practice, 
only a simplified version of the mediation model was viable.
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Finally, a fourth limitation concerns the exclusion of other important developmental 
domains and covariates. In our study, we aimed for a multidimensional perspective 
of child development, but we are aware that our study did not cover other important 
developmental domains like intelligence, or contextual factors like the school and 
family environment, or other additional covariates, like general health indicators. 
Nonetheless, in our study, we focused on key developmental domains in early 
childhood, and we explored their development and interconnectivity. 

5.4 Recommendations for future research

Based on the methodological challenges that we faced in this project, we 
recommend future researchers: 

Firstly, to consider the inclusion and revision of instruments that have been shown 
to be developmentally sensitive and appropriate for the age period of interest. We 
argue that the ideas presented by Petersen and colleagues (2016) may be a good 
alternative to tackle issues related to measurement invariance and floor or ceiling 
effects. They suggested the use of distinctive measures that reflect the particularities 
of a certain period, and the application of overlapping measures that may be used 
as a developmental bridge to connect different periods, especially in domains 
that show heterotypic continuity. We think that this approach may help to better 
capture the development of the domains. Additionally, there has been an increasing 
effort in the field to develop instruments that are sensitive, multidimensional and 
validated in different populations. For example, the International Development and 
Early Learning Assessment (IDELA) developed by the Save the Children foundation, 
has shown strong psychometric properties and has been validated in different 
populations (including Latino countries) and it is available publicly in a Spanish 
version. We encourage future researchers to use tools with these characteristics, 
as an initial step in the effort to achieve a proper evaluation and representation of 
developmental domains in young children.

Secondly, to explore whether the expected structure is reflected in all of 
the domains that are targeted and to describe thoroughly the methodological 
procedures and decisions. We invite developmental researchers to pay attention not 
only to the selection of appropriate instruments, but also to how to best represent 
their constructs. Independently of the use of “well-known” tests, the exploration of 
the equivalence of the measures should be considered a basic first step for every 
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analytical approach that utilizes latent constructs. Moreover, if researchers report 
more thoroughly the methodological challenges they encountered—e.g., how the 
representation of the constructs was established and the system employed to score 
the tests scoring approach that was followed—other researchers can benefit from 
this knowledge when designing and conducting their own projects. Nevertheless, we 
are aware that the space limitations in academic journals and the publish-or-perish 
culture in the academic world may prevent researchers to explicitly and elaborately 
state all their methodological considerations. Therefore, we consider it important 
that they take advantage of, for example, the possibility offered by many journals to 
add electronic supplementary materials with these details. 

Finally, to use alternative methodologies to explore and portray development. 
We would like to point to two alternative methodologies to explore and represent 
the development of the domains, particularly in young children. For example, the 
use of mixed models—like a person-centered approach—may offer a rich source 
of distinctive and complementary information to the traditional variable-centered 
approaches (Masyn, 2013). Another option is the adoption of complex dynamic 
systems, as they allow to flexibly represent development, by not assuming linearity 
and by embracing variability as an inherent property of development (Larsen-
Freeman, 1997). In both cases, there are methodological implications that have 
to be weighed when selecting them, and the use of one or the other—or any 
methodology, for that matter—should be theory-driven.

5.5 Practical implications     
                                   

This project helped to enlighten how key domains develop and the way they 
interconnect in the early childhood period of Mexican children. We consider such 
research vital for two principal reasons: first, because there is an undeniable 
academic crisis in Mexico and executive functions may work as a compensatory 
tool, and second, because there is an increasing recognition on early childhood 
education about the need of conceptualizing the developing child as a whole, giving 
equal importance to all developmental domains and not only the cognitive sphere.  
Although these reasons seemed to be contradictory, they are in fact complementary, 
as improvements in academic achievement can happen as a natural consequence of 
an integrative and multidimensional development of the children, in what is called 
a developmental synergy. 
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About the first reason, previous research has pointed out that well-developed 
executive functions serve as a protection against academic failure related to low 
socioeconomic status and adversity (for a review see Zelazo, Blair, & Willoughby, 
2016).  Therefore, in countries like Mexico adopting an early approach of a 
multidimensional development—influencing, therefore, the development of 
executive functions from different sources—may have a compensatory effect and 
could help to close the educational lag. 

More importantly, a better understanding of how key developmental domains—
including executive functions—develop in the early years and how they are 
interconnected—exploring when and how they are presented—could help to 
better channel strategies to support an integral development. In fact, as proposed 
by UNICEF (2012) a holistic view on the development of children requires not only 
that children get ready for school in various developmental areas, but also that it is 
essential to ensure that schools and families are ready for the multidimensionality 
of the developing children.  Our results provide empirical evidence for the relevance 
of examining child development with a multidimensional approach. Teachers, 
policymakers and parents could benefit from these results by (a) providing 
information about the developmental characteristics and needs within specific 
developmental moments, and (b) by raising awareness about the need for a balance 
in the attention that is given to each developmental domain. For example, whereas 
considerable efforts are made in teaching children to count and read, comparatively 
less attention is paid to guiding them in the recognition and management of their 
emotions. Furthermore, parents are frequently stimulated to read together with 
their children, but comparatively they receive little guidance on how they could 
promote motor development. 

With this project, we hope to have raised awareness of the importance of 
a multidimensional approach to child development. By doing so, aid future 
researchers, policymakers, teachers, and parents to be better able to guide children 
in an age-appropriate manner while keeping in mind the multidimensional and 
interconnectedness of core developmental domains. 



538963-L-bw-Figueroa538963-L-bw-Figueroa538963-L-bw-Figueroa538963-L-bw-Figueroa
Processed on: 2-1-2020Processed on: 2-1-2020Processed on: 2-1-2020Processed on: 2-1-2020 PDF page: 125PDF page: 125PDF page: 125PDF page: 125

125

5

General DIscussion



538963-L-bw-Figueroa538963-L-bw-Figueroa538963-L-bw-Figueroa538963-L-bw-Figueroa
Processed on: 2-1-2020Processed on: 2-1-2020Processed on: 2-1-2020Processed on: 2-1-2020 PDF page: 126PDF page: 126PDF page: 126PDF page: 126


	Chapter 5



