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who were willing to carry out each research procedure. The Krus-
kal-Wallis correlation test was used to see the relationship between
variables. Results: The study findings reveal a significant correla-
tion between SRL and qEEG parameters. In the open-eye condition,
such a correlation exists in the frontal and central regions with re-
gard to alpha waves (P = 0.046 and P = 0.047). In contrast, in the
closed-eye condition, it exists in the occipital, central, and parietal
regions with alpha waves (P = 0.005, P=0.021, and P = 0.049) and
the central region with beta waves (P = 0.030). There is a signifi-
cant correlation between cognitive function and qEEG parameters
observed in both open and closed-eye conditions within the frontal
region beta waves (P = 0.024, P = 0.044, and P = 0.021). Conclu-
sions: There is a relationship between SRL and cognitive function
with alpha and beta wave activity on qEEG recording.
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Introductions

Healthcare professionals have two
jobs: to perform their tasks and improve
them [1]. Due to the constant evolution of
medical knowledge, medical students need
to develop lifelong learning skills [2]. They
are expected to surpass the achievements of
current doctors each year. The ideal image of
a doctor is not easy to attain. In accordance
with the persistent developments within the
medical sector, it is vital that a potential doc-
tor possess the skills to accumulate, broaden,
and scrutinize current knowledge [3]. There-
fore, medical students must possess the ca-
pability for self-regulated learning.

Self-regulated learning refers to an
individual’s capacity to regulate themselves
throughout the learning process. The founda-
tional conceptual framework to comprehend
the cognitive, motivational, and emotional
facets of learning is termed self-regulated
learning, and it has substantially impacted
educational psychology [4]. A study led by
Kuznetsov et al. (2021) found that medical
students experienced notable enhancements
in executive function, attention, concentra-
tion, and memory functions throughout their
learning process in medical educational in-
stitutions. These cognitive processes are crit-
ically important in the learning process [5].
Additionally, Shi Y et al. reported from their
study that strong cognitive abilities have a
positive impact on academic achievement
[6].

The use of electroencephalography
(EEG) is becoming increasingly widespread
in the neuroscience field. EEG devices,
which can measure brain electrical activi-
ty, were initially used in research related to
brain disorders. However, due to its non-in-
vasive nature and the growing need for ac-
curate psychological measurements, EEG is
also being used in research related to broad-
er cognitive functions [7].

Self-regulated learning (SRL) in
a clinical setting is a complex process that
arises from the interaction between individ-
uals and their environment [8]. Cognitive

function refers to an individual’s mental
processes that involve knowledge, informa-
tion processing, and reasoning. Perception,
memory, learning, attention, decision-mak-
ing, and language abilities are examples of
cognitive processes [9]. From an experimen-
tal standpoint, changes in a person’s behav-
ior need to be inferred to determine cognitive
phenomena, which are important internal
psychological processes [10]. Quantitative
electroencephalography (qEEG) provides
quantitative information about brain activity
that is relevant to anatomical and functional
integrity, developmental maturation, medi-
ation of sensory, perceptual, and cognitive
processes, as well as the clinical manifesta-
tions of mental disorders. The qEEG pheno-
types that are created are multidimensional
and cross-diagnostic. They are placed on a
functional continuum between health and
disease within the major domains of func-
tion [11].

Considering the challenges encoun-
tered by medical students, it is imperative
to conduct research that investigates the
self-regulated learning (SRL) abilities and
cognitive capacities of first-semester med-
ical students in order to equip them with
the necessary skills and knowledge to nav-
igate their journey through medical educa-
tion successfully. This study will investigate
the relationship between SRL and cognitive
function with the results of quantitative elec-
troencephalography (qQEEG) examinations.
The aim of this study is to understand the
outcomes of quantitative electroencephalog-
raphy testing in first-semester medical stu-
dents in relation to SRL and cognitive func-
tion.

Methods

This research has been conducted
with a group of first-year medical students.
The data collection process took place from
February 2023 to March 2023, with a sample
size of 32 participants determined using the
minimum sample size formula for hypoth-
esis testing [12]. Inclusion criteria included
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first-semester students, and also respondents
who were willing to participate in all exam-
ination procedures. Exclusion criteria in-
cluded respondents who were absent during
data collection, those who have experienced
head trauma in the past 12 months, and
qEEG test results with significant artifacts.

The study evaluated SRL and cognitive
function as independent variables using the
Motivated Strategies for Learning Question-
naire (MSLQ) and Montreal Cognitive As-
sessment-Indonesian (MoCA-INA) scores,
respectively. Technical abbreviations were
explained when first introduced. The MSLQ,
which assesses college students’ motivation-
al orientation and learning strategies (Cron-
bach’s alpha 0.871), was chosen due to its
comprehensive cognitive perspective. The
MoCA-INA, a highly sensitive quick screen-
ing instrument for assessing cognitive func-
tion that was validated using WHO’s con-

cept by Neurona in 2010, was used. Adapted
from the original MoCA instrument devel-
oped in Canada, MoCA-INA was tailored
for Indonesia, considering cultural nuances
and linguistic context, as an independent
variable categorized based on scores. SRL
is categorized into three levels: low, mod-
erate, and high. There were two categories
of cognitive function: normal cognition and
cognitive impairment. The Kruskal-Wallis
correlation test was used to assess the cor-
relation between the independent and depen-
dent variables, utilizing IBM SPSS Statistics
version 25 software. The data were analyzed
using Neuro-Spectrum software from Neu-
roguide.

The ethical approval for this research
was obtained from the Research Ethics Com-
mittee of Health, UPN Veteran Jakarta, with
reference number 36/11/2023/KEPK.

Assessed for eligibility (n=39) - first year

university student; willing to participate in all
Enrollment examination procedures Excluded (n=7)
. absent during data
collection
Enrollment n=32 .
. have experienced
l head trauma in the
past 12 months
Al i Completed the MSLQ )
ocate questionnaire using google ¢ qEEG test reS}llts with
form to assess SRL significant artifacts
respondents were asked $p do as follow:
1. Wash  hair the night before the
examination
2. Avoid consuming caffeine as it may
disrupts brain wave
3. Do not taking psychiatric drugs
Follow-Up qEEG examintaion conducted by
neuroscience lab assistants
|
Analysis MoCA-INA to Data analyzing with

assess cognitive
function

Figure 1. Schematic Diagram of Data Collection

in First Year Medical Students

neuroguide software

v

Data conducted and
analyzed by IBM
SPSS version 25
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Results

A one-variable analysis was done to see
how the variables being studied, like re-
spondent characteristics, SRL, MoCA-INA,
and qEEG parameters, were spread out. The
response rate obtained was 100%. The num-
ber of respondents required was in line with
the target. There were no unanswered ques-
tions or statements from the respondents.

Distribution of Respondents
The majority of the participants were
female (71.8%) with aged 18 (59.3%). The

average score for self-regulated learning
(SRL) was 182.68, with a range between
149 and 215. Female students had a higher
SRL score on average (187.35) than male
students (170.78). SRL scores varied among
different age groups, with 19-year-old stu-
dents having slightly higher scores (182.27)
than 18-year-old students (181.21).

The majority of students were clas-
sified in the moderate SRL category, with a
significant effect of gender observed on SRL
scores (p=0.005) as depicted in Table 1.

Table 1. Distribution of Respondents by SRL and Cognitive Function in First Year Medical

Students
Category Self-Regulated Learning Total P Cognitive Function Total P
Low Moderat High value | Cognitive Normal value
e Impairment | Cognitive
Gender | Female 3 14 6 23 0.005 5 18 23 0.796
a a
9.3% 43.7% 18.7% 71.8% 15.6% 56.2% 71.8%
Male 2 7 0 9 2 7 9
6.2% 21.8% 0.0% 28.1% 6.2% 21.8% 28.1%
Age 17 0 0 1 1 0.418 0 1 1 0.900
a a
0.0% 0.0% 3.1% 3.1% 0.0% 3.1% 3.1%
18 4 12 3 19 5 14 19
12.5% 37.5% 9.3% 59.3% 15.6% 43.7% 59.3%
19 1 8 2 11 2 9 11
3.1% 25.0% 6.2% 34.3% 6.2% 28.1% 34.3%
20 0 1 0 1 0 1 1
0.0% 3.1% 0.0% 3.1% 0.0% 3.1% 3.1%

a. Kruskal-wallis

Distribution of qEEG Parameters

This study examined qEEG parameters, spe-
cifically the absolute power of alpha and
beta wave bands, in various brain regions in
both eyes-open and eyes-closed conditions.
Females displayed significantly higher av-
erage alpha wave band parameters (216.98
mvl) than males (171.83 mvl) in the eyes-
open condition. Females also exhibited
higher average beta wave band parameters
(190.04 mvl) than males (162.86 mvl). The
highest beta wave band value was docu-
mented among females at 404.06 mvl, and
the lowest value was seen in males at 77.2
mvl. The alpha wave band value showed the

highest rate among females at 724.81 mvl,
while the lowest value was recorded among
males at 44.65 mvl. Additionally, the partic-
ipant who was 18 years of age demonstrated
the highest alpha wave band value at 724.81
mvl, whereas the 19-year-old participant re-
vealed the lowest value at 44.65 mvl. For
the beta wave band, the 18-year-old partic-
ipant recorded the lowest value of 77.2 mvl,
whereas the 19-year-old participant recorded
the highest value of 404.06 mvl.

In the closed-eye condition, females indi-
cated higher average alpha wave band pa-
rameters (259.16 mvl) compared to males
(209.52 mvl). The highest alpha wave band
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value (748.91 mvl) was observed in females,
while the lowest (101.61 mvl) was found in
males. Females also indicated higher aver-
age beta wave band parameters (163.09 mvl)
compared to males (152.33 mvl). Within the
beta wave band, males had both the lowest
(75.81 mvl) and the highest (390.09 mvl)
values. The 18-year-old participant had the
highest alpha wave band value (748.91 mvl),

while the 19-year-old participant had the
lowest (101.61 mvl). Similarly, the 18-year-
old participant showed the highest beta wave
band value (390.09 mvl), while the 19-year-
old participant had the lowest (75.81 mvl).
These findings contributed to understanding
brain activity under different conditions.
(Table 2).

Table 2. Distribution of qEEG Parameters in First Year Medical Students

Category qEEG Parameter Alpha (open | Total qEEG Parameter Beta (open Total
eye) eye)
Mean Min Max Mean Min Max
(mvl) (mvl) (mvl) (mvl) (mvl) (mvl)
Gender Female 216.98 83.65 724.81 23 190.04 112.5 404.06 23
Male 171.83 44.65 270.17 9 162.86 77.2 310.76 9
Age 17 123.88 123.88 123.88 1 191.79 191.79 191.79 1
18 220.28 60.32 724.81 19 186.39 77.2 310.76 19
19 163.11 44.65 236.12 11 171.56 86.87 404.06 11
20 106.4 106.4 106.4 1 226.41 226.41 226.41 1
Category qEEG Parameter Alpha (close | Total qEEG Parameter Beta (close Total
eye) eye)
Mean Min Max Mean Min Max
(mvl) (mvl) (mvl) (mvl) (mvl) (mvl)
Gender | Female 259.16 117.87 748.91 23 163.09 103.24 316.82 23
Male 209.52 101.61 486.62 9 152.33 75.81 390.09 9
Age 17 161.83 161.83 161.83 1 160.33 160.33 160.33 1
18 287.01 108.97 748.91 19 164.10 103.24 390.09 19
19 150.32 101.61 259.93 11 146.47 75.81 316.82 11
20 168.14 168.14 168.14 1 158.83 158.83 158.83 1

Correlation Test Result

There was a significant relationship
between SRL and the Fz and Cz channels in
the alpha wave band during the eyes-open
condition. These channels showed low pos-
itive correlations (coefficients of 0.356 and
0.354, respectively) with SRL. However,
there were no significant correlations found
in other alpha wave channels, and there were
no beta wave channels associated with SRL.
The research findings indicated a signifi-
cant relationship between SRL and specific
gEEG channel parameters during the eyes-
closed condition. In the alpha wave band,
significant correlations were found in the
02, Cz, and Pz channels. The Cz channel
also showed a significant correlation in the

beta wave band. However, no significant
correlations were observed in other channels
in both frequency bands (Table 3).

There was a significant correlation between
MoCA-INA and the F3 channel in the beta
wave band when the respondents’ eyes were
open (p = 0.024, r = 0.399, positive correla-
tion). No significant correlations were found
in other channels within the beta wave band
or in any channels within the alpha wave
band, indicating a lack of relationship be-
tween Running Title MoCA-INA and those
variables. A significant correlation was found
between MoCA-INA and two channels in
the beta wave band when the respondents’
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0.021, respectively). These correlations had the beta wave band or in any channels with-
low magnitude and were positively orient- in the alpha wave band, indicating a lack of
ed, with correlation coefficients of 0.358 and relationship between MoCA-INA and those
0.406, respectively. No significant correla- variables (Table 3).

tions were found in other channels within
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Figure 2. EEG Electrodes Placement in First Year Medical Students

*Yellow scribble represents the specific brain region that exhibits a correlation with the self-reg-
ulated learning.

*QGreen scribble represents the specific brain region that exhibits a correlation with the cogni-
tive function

Table 3. Bivariate Analysis Results in First Year Medical Students

Independent Dependent P Value Correlation
variable variable Coefficient
SRL  (open | Alpha

eye) Fz 0.046 0.356
Cz 0.047 0.354
SRL  (close | Alpha
eye) 02 0.005 0.480
cz 0.021 0.407
PZ 0.049 0.351
Beta
Ccz 0.030 0.384

MoCA-INA Beta

(open eye) F3 0.024 0.399

MoCA-INA Beta
(close eye)

F4 0.044 0.358

FZ 0.021 0.406
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Discussions

Medical students are required to con-
tinue to develop their knowledge. Therefore,
it is important for them to have self-regu-
lated learning skills that involve cognitive
function processes. Electroencephalography
is a neuroscience tool that can be used to re-
cord brain wave activity related to a person’s
cognitive function. This study was conduct-
ed to see the relationship between self-reg-
ulated learning and cognitive function with
quantitative electroencephalogram (qEEG)
parameters.

Nearest Brodmann area to the electrodes
Fz : BAG6

Cz: BA4

F3 : BA9

F4: BA9

Pz : BA7

02 : BAIR

Brain development is crucial for cognitive
control. During pre-adolescence, individuals
rapidly enhance their ability to avoid repet-
itive responses and apply cognitive control.
The anterior cortex plays a significant role in
cognitive performance variability. Its char-
acteristics are associated with impulsivity,
attention, and executive function impair-
ments in neurodevelopmental disorders, in-
dicating that neural foundations are involved
in self-control from normal to pathological

states [13].

Figure 3. Brodmann areas and EEG electrodes in First Year Medical Students [14, 15

Self-regulated Learning and qEEG

This research shows that the fron-
tal lobe, near Brodmann area 6 (Figure 3),
correlates with self-regulated learning. This
finding is in line with a study conducted in
2012 by Collins and Koechlin that stated the
frontal lobe plays a crucial role in integrat-
ing logical thinking, learning, and creativi-
ty to regulate executive functions and deci-
sion-making. It is responsible for generating
and managing adaptive behavior strategies
to facilitate actions in environments charac-
terized by uncertainty, change, and openness
[16].

This research also shows that the
parietal lobe, near Brodmann area 7 (Fig-
ure 3), correlates with self-regulated learn-
ing. The parietal lobe activity for linguistic

processing, or limited modal mnemonic, is
primarily localized in the left angular gyrus
(AG). This posterior region is not spatially
significant compared to those involved in
writing execution, but it is an area frequent-
ly observed in functional imaging studies of
language [17].

While the frontal lobe is considered
more crucial for self-regulation, the parietal
lobe can contribute to specific aspects of
self-control and learning. It is important to
note that the brain is a complex organ, and
multiple regions work together to support
various cognitive functions. The frontal and
parietal lobes likely interact with each other
and with other brain regions to facilitate the
processes of self-regulation and learning.
While the frontal lobe is considered more

Jurnal Psikiatri Surabaya | Vol. 13 No. 1 May 2024
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crucial for self-regulation, the parietal lobe
can contribute to specific aspects of self-con-
trol and learning. It is important to note that
the brain is a complex organ, and multiple
regions work together to support various
cognitive functions. The frontal and parietal
lobes likely interact with each other and with
other brain regions to facilitate the processes
of self-regulation and learning.

This research also shows that the oc-
cipital lobe, near Brodmann area 18 (Figure
3), correlates with self-regulated learning.
The occipital lobe is the visual processing
area in the brain. It is associated with visu-
ospatial processing, depth perception, col-
or determination, object and face recogni-
tion, as well as memory formation. While
the occipital lobe is not directly involved
in self-regulation and learning processes, it
provides crucial visual information that con-
tributes to various cognitive functions. The
integration of visual information with oth-
er brain regions, including the frontal lobe
involved in self-regulation, is necessary for
effective learning and cognitive control [18].
While this research found that the central
region closest to Brodmann Area 4 (Figure
3) correlates with SRL, This region, often
referred to as the primary motor cortex, is
highly important in initiating motor move-
ments and coordinating them. It is not direct-
ly related to self-regulation and learning. The
cortex is primarily involved in the execution
of movements and sends direct projections
to the spinal cord. However, self-regulation
and learning involve networks from various
brain regions, including the prefrontal co
The findings in this study are consistent with
these theories, as they reveal a significant re-
lationship between alpha rhythm and SRL,
especially in the frontal lobe. On the other
hand, the connections found between SRL
and other brain regions, such as the parietal
and occipital lobes, require further research.
rtex, which interacts with the primary motor
cortex [19].

The findings in this study are consis-
tent with these theories, as they reveal a sig-

nificant relationship between alpha rhythm
with SRL, especially in the frontal lobe. On
the other hand, the connections found be-
tween SRL with other brain regions, such as
the parietal and occipital lobes require fur-
ther research.

The study conducted by Zhang et
al. (2022) aligns with the findings of this
research, which demonstrate a relationship
between SRL and EEG recordings in the oc-
cipital region [20].

Several factors may contribute to the
lack of correlation between SRL and EEG
recordings. These factors include influences
on SRL, such as family support and moni-
toring, peer influence as positive or negative
influences, competent instructors, the educa-
tional environment, and individual charac-
teristics of the students themselves. Similar-
ly, various factors can affect EEG recordings,
including fasting-induced hypoglycemia,
excessive body and eye movements, intense
lighting, sedative medications, caffeine con-
sumption, and factors related to hair [21,

221.

Cognitive Function and qEEG

The respondents with cognitive defi-
cits showed no significant result in qEEG
recording, as there were no significant dif-
ferences observed compared to respondents
with normal cognitive function. This may
be because administering MoCA-INA to
healthy individuals may yield significant-
ly different results compared to individuals
with pathological conditions such as stroke.
Factors that can influence MoCA scores in-
clude age, educational level, living environ-
ment, marital status, and occupation [23].

This research found that cognitive
function and qEEG correlate in the frontal
lobe, specifically near Brodmann areas 6 and
9 (Figure 3). The frontal lobe plays a role
in various everyday functions. The Broca’s
area in the frontal lobe aids in language
production and speech, while the primary
motor cortex controls specific motor skills.
The frontal lobe is also involved in object
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comparison, long-term memory formation,
understanding and reacting to others’ emo-
tions, personality formation, managing re-
ward-seeking behavior and motivation, as
well as attention management, including
selective attention. Frontal lobe damage can
affect these aspects, including speech, mo-
tor, cognitive, and social abilities [24].

Frontal lobe damage can affect cog-
nitive abilities, particularly in the areas of
executive function, attention, and working
memory. The concept of frontal network
syndromes provides a more accurate un-
derstanding of the neurobiological impact,
encompassing five main syndromes and var-
ious secondary manifestations. Fundamen-
tal deficits include impairments in working
memory, executive function, abulia, impulse
control, and emotional dysfunction. Second-
ary manifestations may involve behavioral
disorders such as social norm loss, imitation
behavior, compulsions, and obsessions [25].
Other studies have also indicated distinct be-
havioral differences between patients with
frontal lobe damage and control groups.
Patients with frontal lobe damage are often
aware of their altered behavior following the
injury and acknowledge the difficulties they
experience [26].

The findings of this study are con-
sistent with previous research conducted by
Wang et al. (2013) which also found a rela-
tionship between cognitive function scores
and beta EEG rhythm. However, the strength
of the relationship differs between the two
studies. This study shows a weak correla-
tion, while the study by Wang et al. showed
a significant correlation [27]. This difference
may be attributed to the different participants
involved in the two studies, with this study
involving healthy subjects and subjects with
a history of cerebral infarction and cognitive
impairments. Conversely, this study does not
align with the previous research conducted
by Asmedi et al. (2022) which did not find
a relationship between MoCA-INA and beta
rhythm [28].

Limitation

Jurnal Psikiatri Surabaya | Vol. 13 No. 1 May 2024

There are certain limitations that must be
recognized. First, the sample size is relative-
ly small, which may limit the generalizabili-
ty of the findings to a larger population. Fur-
thermore, the study solely concentrated on
first-year medical students across different
educational settings and disciplines.

A cross-sectional design only offers
information for one specific moment in time.
In order to gain a more complete understand-
ing of the relationship between variables and
any changes that may occur over time, a lon-
gitudinal study design should be employed.
This study only focused on the alpha and
beta wave bands in qEEG recordings, while
other frequency bands and brain regions
may also play a role in SRL and cognitive
function. Future research could explore a
broader range of frequency bands and brain
regions to gain a more comprehensive un-
derstanding.

Conclusions

The results of this study suggest that
most first-year medical students have mod-
erately self-regulated learning abilities and
normal cognitive function. Variations in al-
pha and beta wave levels were found under
different conditions. A correlation between
SRL and qEEG was found in the prefron-
tal, frontal, parietal, and occipital regions,
while such a correlation was only observed
between cognitive function and qEEG in the
frontal region.

Acknowledgments

The researchers would like to thank all Med-
ical Education and Research Center of UPN
“Veteran” Jakarta staff for their assistance.

Conflict of Interests
None.

Fundings
None.

References
[1] P. B. Batalden and F. Davidoff, “What is


https://creativecommons.org/licenses/by-sa/4.0/

Dewi - The Relationship between Self-Regulated Learning (SRL) and Cognitive Function

‘quality improvement’ and how can it trans-
form healthcare?,” Qual. Saf. Heal. Care,
vol. 16, no. 1, pp. 2-3, 2007, doi: 10.1136/
qshc.2006.022046.

[2] E. Schei, R. E. Johnsrud, T. Mildestvedt,
R. Pedersen, and S. Hjorleifsson, “Trusting-
ly bewildered. How first-year medical stu-
dents make sense of their learning experi-
ence in a traditional, preclinical curriculum,”
Med. Educ. Online, vol. 23, no. 1, 2018, doi:
10.1080/10872981.2018.1500344.

[3] A. Franz, S. Oberst, H. Peters, R. Berger,
and R. Behrend, “How do medical students
learn conceptual knowledge? High-, moder-
ate- and low-utility learning techniques and
perceived learning difficulties,” BMC Med.
Educ., vol. 22, no. 1, pp. 1-8, 2022, doi:
10.1186/512909-022-03283-0.

[4] E. Panadero, “A review of self-regu-
lated learning: Six models and four direc-
tions for research,” Front. Psychol., vol.
8, no. APR, pp. 1-28, 2017, doi: 10.3389/
fpsyg.2017.00422.

[5] V. V. Kuznetsov, K. V. Kosilov, E. Y.
Kostina, E. V. Karashchuk, E. K. Fedor-
ishcheva, and O. A. Barabash, “Cognitive
status and health-related quality of life for
medical students,” Res. Pract. Med. J., vol.
8, no. No. 1, pp. 85-96, 2021, doi: https://
doi.org/10.17709/2409-2231-2021-8-1-9.
[6] Y. Shi and S. Qu, “Cognition and Ac-
ademic Performance: Mediating Role of
Personality Characteristics and Psychology
Health,” Front. Psychol., vol. 12, no. Decem-
ber, 2021, doi: 10.3389/fpsyg.2021.774548.
[7] Z. Khakim and S. Kusrohmaniah, “Dasar
- Dasar Electroencephalography (EEG) bagi
Riset Psikologi,” Bul. Psikol., vol. 29, no. 1,
p. 92, 2021, doi: 10.22146/buletinpsikolo-
gi.52328.

[8] M. A. van Houten-Schat, J. J. Berkhout,
N. van Dijk, M. D. Endedijk, A. D. C. Jaars-
ma, and A. D. Diemers, “Self-regulated
learning in the clinical context: a systemat-
ic review,” Med. Educ., vol. 52, no. 10, pp.
1008-1015,2018,doi: 10.1111/medu.13615.
[9] K. M. Kiely, “Cognitive Function
BT - Encyclopedia of Quality of Life and

Well-Being Research,” A. C. Michalos, Ed.
Dordrecht: Springer Netherlands, 2014, pp.
974-978. doi: 10.1007/978-94-007-0753-
5_426.

[10] L. L. Driscoll, “Cognitive Function,”
Compr. Toxicol. Third Ed., vol. 6-15, no.
September, pp. 376392, 2018, doi: 10.1016/
B978-0-12-801238-3.02206-6.

[11] A. A. Fingelkurts and A. A. Fingelkurts,
“Quantitative Electroencephalogram
(qEEG) as a Natural and Non-Invasive Win-
dow into Living Brain and Mind in the Func-
tional Continuum of Healthy and Patholog-
ical Conditions,” Appl. Sci., vol. 12, no. 19,
2022, doi: 10.3390/app12199560.

[12] A. Negida, “Sample Size Calculation
Guide - Part 7: How to Calculate the Sam-
ple Size Based on a Correlation,” Adv. J.
Emerg. Med., vol. 4, no. 2, p. €34, 2020, doi:
10.22114/ajem.v0i0.344.

[13] A. M. Fjell et al., “Multimodal imag-
ing of the self-regulating developing brain,”
Proc. Natl. Acad. Sci. U. S. A., vol. 109, no.
48, pp. 19620-19625, 2012, doi: 10.1073/
pnas.1208243109.

[14] P. Vieito and R. A. J. Pownall, “The
Neural Behavior of Finance Investors,” no.
November 2018, pp. 1-40, 2014.

[15] C. L. Scrivener and A. T. Reader, “Vari-
ability of EEG electrode positions and their
underlying brain regions: visualizing gel ar-
tifacts from a simultaneous EEG-fMRI data-
set,” Brain Behav., vol. 12, no. 2, pp. 1-10,
2022, doi: 10.1002/brb3.2476.

[16] A. Collins and E. Koechlin, “Reasoning,
learning, and creativity: Frontal lobe func-
tion and human decision-making,” PLoS
Biol., vol. 10, no. 3, 2012, doi: 10.1371/jour-
nal.pbio.1001293.

[17] S. L. E. Brownsett and R. J. S. Wise,
“The contribution of the parietal lobes to
speaking and writing,” Cereb. Cortex, vol.
20, no. 3, pp. 517-523, 2010, doi: 10.1093/
cercor/bhp120.

[18] A. Rehman and A.-K. Y., “Neuroanato-
my, Occipital Lobe,” StatPearls Publ., 2022.
[19] D. Groome et al., An Introduc-
tion to Cognitive Psychology. 2021. doi:

Jurnal Psikiatri Surabaya | Vol. 13 No. 1 May 2024


https://creativecommons.org/licenses/by-sa/4.0/
http://doi.org/10.1136/qshc.2006.022046
http://doi.org/10.1136/qshc.2006.022046
http://doi.org/10.1080/10872981.2018.1500344
http://doi.org/10.1186/s12909-022-03283-0
http://doi.org/10.3389/fpsyg.2017.00422
http://doi.org/10.3389/fpsyg.2017.00422
https://doi.org/10.17709/2409-2231-2021-8-1-
https://doi.org/10.17709/2409-2231-2021-8-1-
http://doi.org/10.3389/fpsyg.2021.774548
http://doi.org/10.22146/buletinpsikologi.52328
http://doi.org/10.22146/buletinpsikologi.52328
http://doi.org/10.1111/medu.13615
http://doi.org/10.1007/978-94-007-0753-5_426
http://doi.org/10.1007/978-94-007-0753-5_426
http://doi.org/10.1016/B978-0-12-801238-3.02206-6
http://doi.org/10.1016/B978-0-12-801238-3.02206-6
http://doi.org/10.3390/app12199560
http://doi.org/10.22114/ajem.v0i0.344
http://doi.org/10.1073/pnas.1208243109
http://doi.org/10.1073/pnas.1208243109
http://doi.org/10.1002/brb3.2476
http://doi.org/10.1371/journal.pbio.1001293
http://doi.org/10.1371/journal.pbio.1001293
http://doi.org/10.1093/cercor/bhp120
http://doi.org/10.1093/cercor/bhp120

Dewi - The Relationship between Self-Regulated Learning (SRL) and Cognitive Function

10.4324/9781351020862.

[20] J. Zhang, S. Park, A. Cho, and M.
Whang, “Recognition of Emotion by Brain
Connectivity and Eye Movement,” Sen-
sors, vol. 22, no. 18, 2022, doi: 10.3390/
$22186736.

[21] S. Shokoohi, A. H. Emami, and A. Mo-
hammadi, “Factors affecting self-regulated
learning in medical students: a qualitative
study,” Med. Educ. Online, vol. 19, pp. 4-6,
2014. DOI: 10.3402/me0.v20.28694

[22] S. Y. Dewi, I. M. Noor, T. Hidayanto,
and A. Frijanto, Buku Petunjuk Teknis Elek-
trofisiologi Psikiatri. Jakarta: Perhimpunan
Dokter Spesialis Kedokteran Jiwa Indone-
sia, 2021.

[23] Z. Villines and H. Moawad, “What does
the frontal lobe do?,” MedicalNewsToday,
2022.

[24] M. Hoffmann, “The Human Frontal
Lobes and Frontal Network Systems: An
Evolutionary, Clinical, and Treatment Per-
spective,” ISRN Neurol., vol. 2013, pp.
1-34, 2013, doi: 10.1155/2013/892459.

[25] L. Brown, J. Fish, D. C. Mograbi,
K. Ashkan, and R. Morris, “The self and
self-knowledge after frontal lobe neurosur-
gical lesions,” Cortex, vol. 162, pp. 12-25,
2023, doi: 10.1016/j.cortex.2023.02.006.
[26] Y. Wang, X. Zhang, J. Huang, M. Zhu,
Q. Guan, and C. Liu, “Associations between
EEG Beta Power Abnormality and Diagno-
sis in Cognitive Impairment Post Cerebral
Infarcts,” J. Mol. Neurosci., vol. 49, no. 3,
pp. 632-638, 2013, doi: 10.1007/s12031-
012-9918-y.

[27] A. Asmedi et al., “Quantitative EEG
Correlates with NIHSS and MoCA for As-
sessing the Initial Stroke Severity in Acute
Ischemic Stroke Patients,” Open Access
Maced. J. Med. Sci., vol. 10, no. B, pp. 599—
605, 2022, doi: 10.3889/0amjms.2022.8483.
[28] S. Freitas, M. R. Simoes, L. Alves, and
I. Santana, “Montreal cognitive assessment:
Influence of sociodemographic and health
variables,” Arch. Clin. Neuropsychol., vol.
27, no. 2, pp. 165-175, 2012, doi: 10.1093/
arclin/acrl16.

Jurnal Psikiatri Surabaya | Vol. 13 No. 1 May 2024



https://creativecommons.org/licenses/by-sa/4.0/
http://doi.org/10.4324/9781351020862
http://doi.org/10.3390/s22186736
http://doi.org/10.3390/s22186736
http://doi.org/10.3402/meo.v20.28694
http://doi.org/10.1155/2013/892459
http://doi.org/10.1016/j.cortex.2023.02.006
http://doi.org/10.1007/s12031-012-9918-y
http://doi.org/10.1007/s12031-012-9918-y
http://doi.org/10.3889/oamjms.2022.8483
http://doi.org/10.1093/arclin/acr116
http://doi.org/10.1093/arclin/acr116

