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Abstract: The aim of this research was to analyze the 
relationship between cold executive functions (cEFs), 
and self-regulated learning management (SRLM) in 
college students. There is a positive and a statistically 
signifi cant relationship between cold executive func-
tions (cEFs) and self-regulated learning management 
(SRLM). This research is a quantitative, cross-section-
al, descriptive, and inferential study, with a correla-
tional approach. The sample was non-probabilistic, by 
convenience sampling, composed of n = 379 college 
students belonging to pedagogy careers, 64.1% were 
males, and 35.9% females, aged between 17 and 34 
years old (M = 19.82, SD = 2.41). The results show that 
there is a strong association between cold executive 
functions and self-regulated learning management 
since high performance in cEFs would imply a high 
performance on learning management. On the other 
hand, it is also observed a predictive value of planning 
cEF on SRLM, meaning that, an optimal level of plan-
ning would imply adequate management of learning 
processes. The original contribution of this study is to 
provide evidence to consider supporting plans for col-
lege students to improve their skills in the cEFs, due 
to the negative impact that failure in higher education 
represents for the student, their families, and univer-
sity system. Finally, we think it is necessary to continue 
the research in depth of these variables, and their in-
fl uence in higher education academic performance. 

Keywords: Cold executive functions, Executive func-
tions, Self-regulated learning, Self-regulated learning 
management, College students. 

 Resumen: El propósito de esta investigación fue ana-
lizar la relación entre las funciones ejecutivas frías (FEf) 
y la gestión del aprendizaje autorregulado (GAAR) en 
universitarios, siguiendo la hipótesis de que existe una 
relación positiva y signifi cativa entre ambas variables. 
El estudio fue de tipo cuantitativo de corte transversal, 
con enfoque correlacional, descriptivo e inferencial. La 
muestra fue de tipo no probabilística incidental, com-
puesta por n = 379 estudiantes universitarios de carre-
ras de pedagogía, el 64,1% eran hombres y el 35,9% 
mujeres, de edades entre 17 y 34 años (M = 19,82, SD 
= 2,41). Los resultados muestran que existe una aso-
ciación fuerte entre funciones ejecutivas frías y ges-
tión del aprendizaje autorregulado, dado que un alto 
rendimiento en FEf implicaría un alto rendimiento en 
Gestión del Aprendizaje. También se observa un valor 
predictor de la FEf de planifi cación sobre la GAAR, es 
decir, que un buen nivel de planifi cación implicaría 
una adecuada gestión de los procesos de aprendizaje. 
El aporte original de este estudio es presentar eviden-
cias para que en los planes de apoyo a estudiantes 
universitarios se consideren estrategias que mejoren 
sus habilidades en las FEf detectadas, dado el impacto 
negativo que el fracaso en la educación superior tiene 
para el estudiante, sus familias y el sistema universita-
rio. Finalmente, creemos que es necesario seguir pro-
fundizando en estas variables y en su infl uencia sobre 
el desempeño académico en la educación superior. 

Palabras clave: Funciones ejecutivas, Gestión del 
aprendizaje autorregulado, Aprendizaje autorregula-
do, Estudiantes universitarios.

INTRODUCTION 

A daptation to university/college l ife is considered as a complex and criti-
cal process for college students due to the series of cognitive strategies 
and skills (executive functions) that must be implemented to self-regulate 

their learning, responding adequate to higher education exigences; at the same 
time, these infl uence the ability to adapt and academic performance, mainly dur-
ing the fi rst year courses (freshman year) (Besserra-Lagos et al., 2018; Cazan, 
2012; Gallegos et al., 2018; Sáez et al., 2018; Zuñiga-Vilches et al., 2020). In 
higher education it is key to develop competencies to adapt to the 21st Century, 
as well as to the different scenarios throughout life (Sáez et al., 2018), between 
them “Ways of thinking”, mainly, learning to learn, allowing the development of 
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skills to know, manage, and to self-regulate college students own learning process 
(Binkley et al., 2012).

Executive Functions (EFs)

EFs are central higher order cognitive processes necessary to adapt to the envi-
ronment, since they enable the anticipation of behavior, goal establishment, and 
conscious control of mental operations and behavior, for effective and effi cient 
resolutions of a problem (Pineda, 2000). Throughout time, there have been dif-
ferent defi nitions that allow understanding, complimenting, and updating the con-
cept of EFs, since its term was coined by Muriel Lezak in 1982, defi ning these 
as the essential mental capacities to carry out an effective, creative and socially 
accepted behavior, describing four principal components: (1) goal formulation, (2) 
planning, (3) development, and (4) execution (Bausela Herreras, 2014; Gualpa-
Naranjo et al., 2019). On the other hand, these are conceived as a multidimensional 
construct of skills, higher mental level, affective, and motivational components that 
are involved in generation, planning, supervision, regulation, execution, and read-
justment of appropriate behaviors to achieve complex, goal-oriented objectives, 
especially those that are considered by a person as novel, and require a creative 
solution, making possible the functional development of him/herself (Gilbert and 
Burgess, 2008; Rojas-Barahona, 2017; Tirapu Ustárroz et al., 2017).

EFs are composed of partially interrelated subcomponents, between those, 
main ones are working memory, inhibitory control, and cognitive fl exibility (Bause-
la Herreras, 2014; Rojas-Barahona, 2017; Santa-Cruz and Rosas, 2017). However, 
even when there is no a clear consensus about every EF subcomponents, literature 
suggests that working memory, attentional switching, planning, inhibitory control, 
cognitive fl exibility, updating, monitoring, emotional regulation, organization, and 
initiative are the central ones (Ramos-Galarza et al., 2016; Rojas-Barahona, 2017).

EFs are involved not only on cognitive processes, but also affective and mo-
tivational ones, for example, decision-making does not involve just reasoning, but 
also emotion; they are considered as a dual executive system, proposing the con-
cepts of “cold” and “hot” executive functions, depending on the level that are re-
lated to cognitive or emotional aspects, respectively (Montero et al., 2018). Cold 
EFs (cEFs) are characterized by logical, critical, and conscious analysis of events 
(Rubia, 2011), including problem-solving, planning, conceptual formation, strate-
gy development and implementation, working memory, verbal reasoning, sequenc-
ing, selective attention, resistance to interference, cognitive fl exibility, and impulse 
inhibition (Nejati et al., 2018; Salehinejad et al., 2021). On the other hand, hot EFs 
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(hEFs) are characterized by motivational and/or emotional analysis, as well as the 
reward associated with actions, involve the coordination of cognition, and emo-
tion/motivation, such as the regulation of social behavior, and decision-making 
on those events that involve an emotional consequence or appraisal and judgment 
(Salehinejad et al., 2021). 

Figure 1. Relationship cold and hot Executive Functions

There is evidence of a strong correlation between EFs and academic performance; 
thus, the higher the development of EFs, the higher academic performance; on the 
contrary, when there is a higher EFs defi cit, the lower academic performance, as well 
as the lower the ability to meet the requirements of environment (Arain et al., 2013; 
Baars et al., 2015; Besserra-Lagos et al., 2018; Ramos-Galarza and Lozada Montero, 
2015). In addition, there are also other positive factors, and cognitive-motivational 
variables that are key in the learning of college students, such as motivation, self-
effi cacy, and academic self-concept, future life project, learning strategies (cogni-
tive, metacognitive and support), self-regulated learning, and willingness to study 
(Bandura, 2006; Cazan, 2012; Marsh and Martin, 2011; Ramos-Galarza et al., 2020).

Self-regulated learning (SRL)

Self-regulated learning (SRL) is composed of cognitive, metacognitive, motiva-
tional and affective variables that are able to explain the different ways to organizing 
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actions, monitoring the process, and orientation towards learning goals (Panadero, 
2017). SRL management allows the identifi cation and planning of the most appro-
priate strategies for the learning task to be developed (Dent and Koenka, 2016). 
Another relevant variable in SRL is how effective the student perceives him/her-
self to learn a given content, which drives him/her to perform specifi c actions and 
plans to control his/her own learning process (Anthonysamy et al., 2020; Bozpolat, 
2016; Hernández Barrios and Camargo Uribe, 2017). Also relevant is the defi ni-
tion of goals, those guide the path to follow, the effort put into the task, and self-
monitoring performed during the learning process (Panadero and Alonso-Tapia, 
2014), which allows controlling the process to generate a change of plans in terms 
of the defi ned goals, the activities involved, the required effort and time needed to 
achieve the proposed goal.

Among the positive factors for academic performance, self-regulation of learn-
ing plays an essential role, being considered as a key predictor for lifelong learn-
ing, and academic success, and it is important to be acquired since early schooling 
(Anthonysamy et al., 2020; Dignath and Veenman, 2021; Fernández et al., 2013; 
Panadero and Alonso-Tapia, 2014; Ramos-Galarza et al., 2020), which implies an 
active, critical, and refl ective process by the student who must be in control of 
learning by regulating his/her actions to achieve a defi ned objective (Dignath and 
Veenman, 2021; Panadero, 2017). Self-regulation of learning is defi ned by Zim-
merman (2002), as a cognitive, metacognitive, affective and behavioral process, 
where students acquire the skills to plan, monitor, and self-evaluate their academic 
performance, transforming their mental abilities into academic skills, therefore, 
this type of strategies are used to help the student learn effi ciently, it is a skill that 
can be developed and mastered (Anthonysamy et al., 2021). 

Students who are referred to as “self-regulated” coincide with those who are 
considered high-achieving and high ability, the traits that mainly possess are as 
next, large doses of prior knowledge (effective search in his/her memory), use a 
set of cognitive strategies, and they know where, when, how and why to use them, 
manage their mental processes towards the achievement of goals, present motiva-
tional beliefs, plan and control their time, present greater attempts to participate 
in the control and regulation of academic tasks, are able to implement volitional 
strategies, systematically monitor their performance, self-evaluate themselves ac-
cording to the established goals, and assess the fi nal result of their learning (Car-
valho et al., 2016; Ersozlu et al., 2017; García-Marcos et al., 2020; Torrano et al., 
2017). Initiative, control, perseverance and mastery of strategies characterize self-
regulated students and it is refl ected in obtaining better academic results (Fernán-
dez et al., 2013). 
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In addition, research shows that self-regulated students achieve higher per-
formance and prevent failure, since they are characterized by identifying the best 
plan of action to successfully achieve a learning task, they have intrinsic motiva-
tion, high self-effi cacy beliefs, use cognitive and metacognitive strategies, and use 
a diversity of resources to successfully achieve their objectives, through planning, 
monitoring, and controlling learning, using metacognitive strategies that support 
the activities of self-regulation, so that the promotion of these skills will improve 
students’ performance and learning (Anthonysamy et al., 2021; DiFrancesca et al., 
2016; Dignath and Veenman, 2021; Fonteyne et al., 2017; Sáez et al., 2018; Schober 
et al., 2015), therefore, all these elements will allow achieving high academic per-
formance and avoiding those diffi culties that must be faced when a student is in 
higher education. 

Executive functions are one of the tools or resources of the self-regulation. 
The executive functions constitutes the foundations of the adaptive and goal-di-
rected behavior, is because of it, that they are a mandatory part of any assessment 
process (Introzzi and Canet-Juric, 2016). Executive functions and self-regulation 
of learning differ conceptually and operationally, however, executive functions 
contribute to the process of self-regulation, three Efs are considered central in self-
regulated learning, these are inhibition, cognitive fl exibility and working memory, 
which have an autonomous and independent capacity to modify thoughts, behav-
iors, and emotions (Juric et al., 2016). There is a directly proportional correlation 
between the executive functions and self-regulation of learning (Gualpa-Naranjo et 
al., 2019), where it is evidenced that the higher the levels of performance in execu-
tive functions, the higher the level of self-regulation of learning.

In addition, self-regulation of learning involves the articulation of both moti-
vational and cognitive variables (García-Marcos et al., 2020). Regarding cognitive 
variables, self-regulated students are able to use different strategies according to 
the context of the task and possesses superior metacognitive skills to set realistic 
goals, planning the way of achieving those goals, permanently monitor his/her 
performance, systematically assess the current state of his/her learning to make 
the necessary changes or adjustments and, fi nally, refl ect globally on the process in 
order to optimize it in future situations (Hadwin et al., 2011; Zimmerman, 2013). 

METHOD

As a way of investigating the relationship between cEFs and SRLM, it was set as 
the aim of this study to analyze the relationship between cEFs and SRLM in col-
lege students. The hypothesis guiding this research was that there is a positive 
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and statistically signifi cant relationship between SRLM and cEFs. Results were 
analyzed based on the hypothesis of the existence of a direct and close relation-
ship between both variable with the purpose of establishing the basis that allow to 
comprehend how college students are learning and which variables infl uence it, 
thus, develop supporting strategies at the higher educational system that helps to 
improve college students’ academic performance. 

Participants 

Sample was non-probabilistic by convenience composed by n = 379 college stu-
dents from pedagogy careers. The sample included students aged between 17 and 
34 years (M = 19.82, SD = 2.41), 243 males, and 136 females, representing the 
64.1%, and 35.9%, respectively. The participants of this research were informed 
about the purposes and characteristics this study, and its acceptance to participate 
was written down in an informed consent, allowing, as well, the use of the data ob-
tained. The procedure of this investigation was approved by the Ethics Committee 
for research on humans of the Pontifi cal Catholic University of Ecuador with the 
code 2019-58-EO.

Instruments

– Scale to assess the Executive Functions (EFECO) in its self-reported format 
(Ramos-Galarza et al., 2018), which was developed based on the one designed by 
Andrés García Gómez, for parents and teachers in Ecuadorian context (García 
Gómez, 2015). The scale is made up of 42 items, divided in 9 subscales, inhibitory 
control, verifi cation, monitoring, organization of materials, cognitive fl exibility, 
emotional control, working memory, initiative and planning, their aim are to assess 
cold EFs (Salehinejad et al., 2021) through the analysis of narrative-based state-
ments focused on positive ability. Preliminary studies in Ecuador corroborate the 
utility of this instrument showing linguistic validity, high internal consistence and 
discrimination capacity (García Gómez, 2015; Ramos-Galarza et al., 2016, 2018). 
In this application, adequate indicators of internal consistency as measured by 
Cronbach’s α .95; Guttman's β .95; and McDonalds’ Omega ω .95, were obtained. 

– Self- Regulated Learning Management Scale (Ramos-Galarza et al., 2019) 
made up of 19 items distributed in 4 subscales in its self-reported format, that 
allow to know self-management of learning, academic performance perception, 
conscious motivation strategies for learning, and deep learning strategies. Items 
are answered on a fi ve-point Likert-type scale (1= totally disagree; 2= slightly 
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disagree; 3= neither agree nor disagree; 4= slightly agree; 5= strongly agree). Al-
though this instrument has not been validated in Chile, for this application it was 
analyzed its internal consistency and reliability in this population, obtaining ad-
equate indicators of the construct by means of a confi rmatory factor analysis (χ2 = 
459.9, df = 146, p-value<.000; RMSE = .075 [.068, .083]; CFI = .986; TLI = .983). 
Additionally, internal consistency was analyzed, obtaining appropriate indicators 
at the general level (Cronbach’s α .90; Guttman’s β .91; and McDonald’s Omega ω 
.93). Also, at the dimension level, adequate indicators of internal consistency are 
obtained given by: self-management of learning (Cronbach’s α .82; Guttman’s β 
.82; and McDonald’s Omega ω .89); conscious motivation strategies for learning 
(Cronbach’s α .83; Guttman’s β .81; and McDonald’s Omega ω .91); perceived aca-
demic performance (Cronbach’s α .63; Guttman’s β .63; and McDonald’s Omega ω 
.66); and deep learning strategies (Cronbach’s α .79; Guttman’s β .79; and McDon-
ald’s Omega ω .81). 

Data Processing

This investigation was a quantitative and cross-sectional study, with a correlational, 
descriptive, and inferential approach. Accordingly, Pearson’s correlation analysis 
was carried out to analyze the hypothesis of the existence of a relationship between 
cEFs and SRLM, subsequently, an analysis of variance (ANOVA – MANOVA) was 
conducted. Finally, there was executed a logistic regression to analyze the dimen-
sions’ predictive power of the cEFs scale on the SRLM.

In the logistic regression model, students with SRLM scores above the cut-off 
point are identifi ed by Y = 1. Thus, starting from a logistic distribution as proposed 
by Greene (2012), the binary logit model was estimated that allows modeling the 
change in the probability that a student presents a score higher than the cut-off 
point in SRLM, according to the equation (1), 

Prob(Y = 1 | χ) =   e χ' β           

        (1)

Where, Y = 1 belongs to an individual with SRLM score above the cut-off point 
conditional on χ that incorporates the dimensions of the cEFs scale. The model 
was estimated through the maximum likelihood method, and results show the ef-
fects in terms of average marginal effects. Every estimation and statistical process-
ing were performed using Rstudio software. 

1 + e χ' β
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RESULTS 

Descriptive analysis

A descriptive analysis of the variables under studio were executed, it is possible to 
observe that skewness and kurtosis are within values that allow us to affi rm an uni-
variate normality, and similar mean and median values, refl ecting the homogeneity 
of the measurements (Table 1). 

Table 1. Statistical summary

VARIABLE N M SD ME MIN. MAX. S K

cEFs Scale (Total) 379 169.56 21.15 172 66 210 -.83 1.32

SRLM Scale (Total) 379 75.33 10.94 76 31 95 -.76 .75

Inhibitory control 379 23.92 3.52 24 12 30 -.57 .21

Verifi cation 379 12.58 2.09 13 3 15 -1.09 1.86

Monitoring 379 21.42 2.75 22 6 25 -1.21 2.80

Organization of materials 379 16.88 3.05 18 4 20 -1.26 1.54

Cognitive fl exibility 379 16.17 2.53 17 4 20 -.96 1.81

Emotional control 379 18.99 4.28 20 5 25 -.82 .46

Working memory 379 19.80 3.06 20 10 25 -.60 .23

Iniciatitive 379 20.69 3.03 21 7 25 -.94 1.35

Planning 379 19.11 3.40 19 7 25 -.53 .06

Self-management of learning 379 24.20 3.97 24 7 30 -.69 .70

Conscious motivation strategies for learning 379 20.99 3.57 22 5 25 -1.19 2.10

Perceived academic performance 379 14.70 2.72 15 4 20 -.61 .86

Deep learning strategies 379 15.44 3.14 16 4 20 -.79 .99

Note. N: observation number; M: mean; SD: standard deviation, Me: median, Min.: minimum value, Max.: maximum 
value, S: skewness, and K: kurtosis.

Correlation between cold Executive functions and Self-regulated learning management 

At fi rst, regarding the relationship between the cEFs and SRLM scales (both in to-
tal), it is possible to observe between these a strong positive relationship of r = .74, 
indicating that those students who present higher scores on the cEFs scale, also 
obtain higher scores on the SRLM scale. 
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Secondly, a positive and strong correlation is shown in the cEF of planning 
r = .71, which, at the same time, is strongly related to the dimension of initiative 
r = .68, working memory r = .64, verifi cation r = .61, and monitoring r = .60. In 
addition, a medium-high correlation is observed with the cognitive fl exibility di-
mension r = .58. 

Thirdly, it is observed a strong positive correlation between the cEFs scale 
and some dimension of the SRLM scale. Thus, it can be addressed that there is a 
positive correlation between cEF and SMRL r = .73. On the other hand, there is a 
positive and strong relationship with the deep learning strategies dimension r = .61. 

Fourth, when the relationship between the dimensions of the cEFs scale is ana-
lyzed, it can be noted that there is a strong a positive relationship with the dimensions 
that make up the SRLM scale. In example, the relationship between the dimensions 
planning and Self-management of learning is positive with a magnitude of r = .71. 
Also, it is highlighted the positive relationship between planning and deep learning 
strategies r = .67. The details of the bivariate correlations can be reviewed in Table 2. 

Table 2. Correlation matrix between the Executive Functions scale and the 
Learning management scale

VARIABLE 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 cEFs Scale (Total) 1

2 SRLM Scale (Total) .74** 1

3 Inhibitory control .81** .50** 1

4 Verifi cation .69** .61** .50** 1

5 Monitoring .76** .60** .48** .55** 1

6 Organization of materials .64** .50** .46** .47** .42** 1

7 Cognitive fl exibility .77** .58** .57** .51** .61** .37** 1

8 Emotional control .67** .35** .55** .24** .39** .26** .46** 1

9 Working Memory .84** .64** .72** .56** .61** .45** .63** .42** 1

10 Initiative .86** .68** .61** .58** .70** .45** .66** .54** .68** 1

11 Planning .84** .71** .60** .62** .59** .56** .60** .40** .70** .71** 1

12 Self-management of learning .73** .88** .47** .60** .61** .58** .55** .31** .62** .65** .71** 1

13 Conscious motivation strategies for learning .51** .79** .36** .41** .37** .29** .42** .31** .45** .50** .46** .53** 1

14 Perceived academic performance .54** .77** .30** .42** .55** .28** .47** .28** .49** .53** .45** .62** .51** 1

15 Deep learning strategies .61** .80** .47** .53** .43** .44** .46** .23** .53** .53** .67** .67** .51** .44**

Note. Pearson’s correlations, where * indicates p < .05. ** indicates p < .01. N = 379.
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Mean differences between cEFs and SRLM 

Since a direct and strong relationship between cEFs (its dimensions) and SRLM 
was found, a MANOVA procedure was performed using the SRLM recoded into 
achievement levels (Low <= 69.00; Medium = 70.00-84.00; High >= 85.00 accord-
ing to quartiles 1 and 3). At fi rst, Mahalanobis distances were analyzed to deter-
mine the presence of outlier data and setting a cut-off threshold, which reduced 
the number of the initial sample to n = 349. The assumption of homoscedasticity 
of variances and covariances was tested, rejecting the hypothesis of equality (Box’s 
M-test X2 = 152.56, df = 90, p < .05), so, results were analyzed using Pillai’s test 
robust to heteroscedasticity. 

On the other hand, the MANOVA test indicated statistically signifi cant differ-
ences between groups (Pillai’s F (18,678) = 13.00, p < .001, ηp2 = .26). Additionally, 
univariate analyses (ANOVA) indicated differences between all groups in the cEFs 
of: Inhibitory control (F (2,346) = 29.25, p < .001, ηp2 = .14), Verifi cation (F (2,346) 
= 62.69, p < .001, ηp2 = .26), Monitoring (F (2,346) = 72.69, p < .001, ηp2 = .29), 
Organization of materials (F (2,346) = 32.72, p < .001, ηp2 = .15), Cognitive fl ex-
ibility (F (2,346) = 50.33, p < .001, ηp2 = .22), Emotional control (F (2,346) = 17.97, 
p < .001, ηp2 = .09), Working memory (F (2,346) = 67.38, p < .001, ηp2 = .28), 
Initiative (F (2,346) = 97.21, p < .001, ηp2 = .36), and Planning (F (2,346) = 121.7, 
p < .001, ηp2 = .41). Table 3 shows the results in descriptive terms and group mean 
differences. 

Table 3. Descriptive of Executive Functions by achievement level and differences 
of means 

cFEs Scale
SRLM SCALE (TOTAL) DIFFERENCES 

ANOVALow (n=88) Medium (n=174)  High (n=87)

M SD M SD M SD L-M L-H M-H

Inhibitory control 22.41 3.22 24.26 3.15 25.93 2.64 1.85** 3.52** 1.67**

Verifi cation 11.41 1.85 12.87 1.61 14.06 1.11 1.46** 2.65** 1.19**

Monitoring 19.61 2.28 21.93 2.14 23.23 1.43 2.31** 3.62** 1.30**

Organization of materials 15.47 3.01 17.36 2.55 18.48 1.76 1.90** 3.02** 1.12**

Cognitive fl exibility 14.74 2.02 16.63 2.04 17.67 1.76 1.89** 2.93** 1.04**

Emotional control 17.65 4.13 19.25 4.01 21.10 3.01 1.60** 3.46** 1.86**

Working memory 17.89 2.55 20.25 2.50 22.10 2.07 2.37** 4.22** 1.85**

Initiative 18.66 2.36 21.22 2.18 23.11 1.73 2.57** 4.46** 1.89**

Planning 16.42 2.52 19.59 2.57 22.11 1.98 3.17** 5.69** 2.53**

Note. * post-hoc Turkey test * indicates p < .05. ** indicates p < .01; M: mean; SD: standard deviation. L=low; 
M= medium; H= High. n = 349.
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Predictive Value of cEFs on SRLM

A logistic regression to weight the predictive value of each factor associated to the 
Executive functions on the score obtained on the SRLM scale (Total) was used. 
Table 4 shows the results for the traditional multiple regression model, estimated 
by ordinary least squares (OLS), its dependent variable is the total obtained on 
the SRLM scale. In addition, it shows the marginal effects (predictive value) using 
two cut-off points on the SRLM scale score set above the mean, and one deviation 
above the mean. 

Table 4. Regression Model (OLS) and marginal effects - logit model 

OLS

LOGIT MODEL (MARGINAL EFFECTS)

CUT-OFF POINT ABOVE THE 
MEAN

CUT-OFF POINT ONE 
DEVIATION ABOVE THE MEAN

Emotional control - EC -.356* (0.162) .001 (0.006) .010 (.006)

Inhibitory control - IC .805** (0.235) -.010 (0.009) -.003 (.008)

Cognitive fl exibility - CF .273 (0.193) .007 (0.012) -.010 (.011)

Initiative - IN .362* (0.143) .015 (0.012) .033** (.012)

Monitoring - MO .389 (0.205) .026* (0.011) .010 (.011)

Working Memory - WM -.030 (0.107) .021 (0.011) .005 (.009)

Organization of materials - OM .576** (0.202) .019* (0.008) .003 (.009)

Planning - PL .761** (0.209) .037** (0.01) .022* (.009)

Verifi cation - VF .895** (0.176) .024 (0.013) .042** (.014)

Number of observations 379 379 379

Adjunsted R2 .613

McFadden’s R2 .395 .357

ROC .728 .754

Note. * Indicates p < .05. ** indicates p < .01; the standard deviations of parameters or marginal effects are shown in 
parenthesis as corresponding. The VIF collinearity test is used, showing that these values are under 5 (IC = 2.6; VF = 1.9; 
MO = 2.3; OM = 1.6; CF = 2.2; EC = 1.7; WM = 3.1; IN = 3.3; PL = 2.9). 

In the OLS column of Table 4, the multiple regression model considering the total 
score on SRLM scale (F (9,369) =67.660, p<.001) is shown. While, the following 
columns show the marginal effects, it means, the effects on the probability that a 
student who is above the mentioned cut-off points on SRML given his/her level 
of achievement on the cEFs scale. Both models show appropriate levels of fi t with 
McFadden’s R2 above .35, and ROC above .70. 
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Considering the model above the mean as the cut-off point, it is possible 
to indicate that the larger effect is predicted by the cEF of Planning (Δ ≈ 3.7%). 
Meaning that, for each additional point obtained by a student in this EF dimen-
sion, the probability of presenting a SRLM score above the mean increases by 
3.7%. Signifi cant effects are additionally observed in Monitoring (Δ ≈ 2.6%), and 
Planning (Δ ≈ 1.9%) cEFs. If the model is considered on one deviation above the 
mean on SRLM as the cut-off point, the largest signifi cant effect is predicted by 
the EF of Verifi cation (Δ ≈ 4.2%), followed by Initiative (Δ ≈ 3.3%), and again, Plan-
ning (Δ ≈ 2.2%).

DISCUSSION AND CONCLUSIONS 

University context is increasingly open and diverse, precising new teaching com-
petences, as well as the students’ autonomous management of learning, to self-
regulate their learning process, designing plans, anticipating solutions and results, 
controlling thoughts, emotions, and actions. These skills are directly related in 
their operative functioning with higher cognitive processes such as attentional 
control, working memory, inhibitory control, cognitive fl exibility, planning and 
problem-solving (Caffarena Barcenilla and Rojas-Barahona, 2019; Posner and 
Rothbart, 2000).

The aim of this study was to analyze the relationship between cEFs and SRLM, 
in this sense, it was found empirical evidence of the relationship between cEFs and 
SRLM in college students, and the hypothesis that there is a positive and statisti-
cally signifi cant relationship between both constructs is proven. This relationship 
is reported as a direct and strong correlation, with a medium effect when its vari-
ance is analyzed. These results coincide with previous research stating that, as a 
set, the cEFs and the process of self-regulation of learning contribute signifi cantly 
to the student’s ability to successfully manage his/her own behavior, thoughts and 
emotions, which infl uences positively in their academic performance and, conse-
quently, the achievement of higher learning and academic success (Anthonysamy et 
al., 2020; García-Marcos et al., 2020, 2020; Juric et al., 2016; Ramos-Galarza et al., 
2020).

In general terms, it was observed that the SRLM dimensions are most strong-
ly related to the cEFs self-management of learning and deep learning strategies. 
Both are closely linked to the cEF planning, it can be explained by the skills that 
are involved in learning management, which are dependent on the ability of plan-
ning in the learning process. In this sense, it was showed that the cEF that predicts 
in a good fi t the SRLM is the cEF of planning. The above means that, a better 
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development of this cEF increases the probability that students present high levels 
in the skills to manage their own learning process. It is because self-management 
for learning refers to the active student’s intervention in planning, execution and 
evaluation of learning (Brookfi eld, 2004). It is also related to self-monitoring and 
motivation for learning (Cerda and Saiz, 2018), which are main elements involved 
in the effective planning of any learning process. 

Another aspect related to self-management of learning is the ability to au-
tonomously defi ne learning goals and needs, and, at the same time, to determine 
strategies to achieve the proposed goals (Dent and Koenka, 2016; Panadero, 2017; 
Pérez-Villalobos et al., 2017). In this sense, these are skills that are closely related 
to the cEF of planning, as demonstrated in this study, since for the management of 
self-regulated learning it is required to plan and monitor the process permanently, 
so as, to make the most adequate decisions and change the working plan if neces-
sary. On the other hand, learning strategies are an organized and intentional set 
of procedures that allow to accomplish academic objectives effectively (Gargallo, 
et al., 2007). Deep learning, from the self-regulation approach refers to the set of 
processes with the purpose of defi ning personal goals, establishing strategies ac-
cording to the task, monitor the actions that are being developed, organize the 
physical environment (place, lighting, noise, materials, etc.), as well as social (num-
ber of people, willingness to the task), in the way of completing a task within the 
time previously established (time control), assessing permanently the development 
of the task and defi ning new action plans if necessary (Zimmerman, 2013). In this 
sense, deep learning strategies require high levels of organization and planning of 
the strategies involved in the learning task, hence, these are closely related. 

Regarding the SRLM, this study demonstrates that the strongest relation-
ship is with the working memory, initiative, and planning cEFs. This is consistent 
with the MANOVA analysis performed, where the main differences and effect sizes 
between students with low and high learning management occur in the working 
memory, initiative, and planning cEFs. Also, these results are consistent to the 
logistic regression that shows that the cEF of planning and initiative predict high 
levels of SRML in students. 

The above is consistent with previous research that show that the strong as-
sociation with working memory, is given because this skill is related to essential 
processes for the achievement of learning, it is central to the adequate performance 
reading comprehension skills, problem-solving, among others academic skills (Fon-
seca et al., 2016; López, 2014; Risso et al., 2015), which ensure an adequate learning 
management at any educational level. The cEF of initiative is strongly related to 
SRLM, since initiative guides the learner to autonomously and personal manage 
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the actions that he/she believes will best solve the proposed task (Brookfi eld, 2004), 
which is necessary for learning to be effectively self-regulated internally by the stu-
dent, and not by external factors. Finally, planning, as it was mentioned before, is a 
cEF that is involved in SRLM since it is required for the management of learning 
and also in the use of strategies for deep learning (Pérez-Villalobos et al., 2017). 

It has also been shown that initiative, control, perseverance and mastery of 
learning strategies characterize self-regulated students and it is refl ected in better 
academic results (Fernández et al., 2013). Also, planning and control or mainte-
nance of effort and time are considered as superior mental skills, that, will infl u-
ence positively the academic environment of college students (Gualpa-Naranjo 
et al., 2019).

As summary, the purpose of this study was to analyze the relationship between 
cEFs and SRLM. It is possible to conclude that there is a relationship between the 
variables, thus, university processes, especially in the fi rst years that involve a high 
adaptation process, there should be considered specifi c plans to train the cEFs and 
SRLM, in order to ensure, on one hand, students’ academic performance, and, on 
the other hand, university life to be developed positively and with lower stress lev-
els that adaptation to university life produces in a large number of students. In this 
sense, to early detect defi cit in these variables it must be included characterization 
evaluations that measures cEFs and SRLM and thus, include its results into the 
inclusive support programs provided by universities. 

Some limitations of this study that allow projecting future research refer to 
the fact that the sample was by convenience, so it is suggested to study these vari-
ables on a larger, heterogeneous, and generalized sample of participants for greater 
representativeness. On the other hand, this study only contemplated the analy-
sis and relationship of cold executive functions with self-regulated learning, being 
necessary to include hot executive functions analysis in future research. 

Finally, for future investigation it is arisen the need to search the effect of both 
cEFs, and SRLM on students’ academic performance, especially in those critical 
subjects in each career, which infl uence the rates of progression, retention, and 
graduation, to further deepen the relationship between cEFs and SRLM to defi ne 
more comprehensive strategies when monitoring and guiding college students. 

Fecha de recepción del original: 23 de junio 2021
Fecha de aceptación de la versión defi nitiva: 7 de abril 2022
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