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How Students' Metacognition and
Information Literacy Self-Efficacy
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Abstract — Metacognition and information literacy
self-efficacy have been confirmed separately from a
gender perspective, which is a determining factor for
achieving students' academic performance. Meanwhile,
students' metacognition could be improved in lectures.
The need for more use of information literacy self-
efficacy is a problem students face. Therefore, this
study explores how to comprehensively profile and
connect students' metacognition and information
literacy self-efficacy from the perspective of gender
differences. A quantitative research design was applied
to investigate it on 253 students from three different
universities in Indonesia. Data analysis was done
descriptively, and the outer and inner models used
structural equational modelling least square. The study
produced five findings, namely: (1) The metacognition
profile of male and female students are categorized as
good with male superior to female; (2) The information
literacy self-efficacy profile of male and female
students is categorized as high with male superior to
female; (3) Gender affects metacognition through
cognitive knowledge and cognitive regulation; (4)
Gender affects information literacy self-efficacy, and
(5) There are correlations between metacognition and
information literacy self-efficacy.
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This study's results recommend that educators pay
attention to and use learning and teaching strategies
based on metacognition and information literacy self-
efficacy for gender competence equality.

Keywords — Gender, information literacy self-
efficacy, metacognition.

1. Introduction

Metacognition is highly needed in the 2Ist
century in educational and psychological contexts
[1], [2]. Furthermore, through the metacognition
provision, students are claimed to have the skills to
compete in the 21st century [3]. This is because
metacognition is often justified to affect students'
academic  performance [4]. In  addition,
metacognition needs to be empowered in the lecture
process for degree development to achieve adequate
graduate competencies [5].

In terms of learning, applying metacognition-
based strategies is very important for students to have
a collection of skills in metacognition. Students
proficient in metacognition can better assess their
understanding of the material [6] and exert more
effort in structuring their learning process [7].
Students who are encouraged to use metacognition in
searching online for information are better at creating
search queries, comparing results with prior
knowledge, selecting relevant websites and sources,
and revising queries as new information becomes
available [8].

On the other hand, the amount of information
available for educational purposes in this digital era
requires students to have information literacy skills
[9]. Information literacy skills help students to be
responsible in searching, finding, and critically
evaluating information sources [10], [11]. Therefore,
students must have personal convictions about

information literacy skills, commonly called
information literacy self-efficacy [12].
Information literacy self-efficacy is often

associated with gender. This is because information
literacy self-efficacy positively correlates with
academic performance in a gender perspective [13].
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In addition, there is still a gender gap in
information literacy. Males show greater accuracy
and higher scores than females [10].

Experts report that information literacy self-
efficacy correlates with metacognition. Some
research explains that metacognition is critical to
information literacy self-efficacy [10], [14]. It is
especially true when educators use metacognitive
learning techniques to improve graduate students'
skills in finding, evaluating, comprehending,
interpreting, synthesizing, and using information
[15]. Furthermore, another research explained that
self-efficacy and metacognition help students build
self-confidence, thus increasing their perspective
toward learning approaches in a positive way and
perceiving difficulties as challenges, not as threats
[16], [17].

Hence, metacognition can be claimed to be a
major factor in information literacy self-efficacy and
gender. However, experts state that students'
metacognition could be better, reflected in their
metacognitive skills. Several factors cause this,
including the inability to apply monitoring and
evaluation skills proficiently [18]. A researcher
found that students needed to learn the procedures for
finding learning strategies and assessing methods
effectively, especially when dealing with online
learning settings, due to a lack of metacognitive
skills [7]. Meanwhile, another stated that Indonesian
students struggle with self-control [19]. Low
metacognitive skills, firmly related to students' self-
regulation, are also reported to be caused by a lack of
self-control in the thinking process [20].

Although metacognition, information literacy,
self-efficacy, and gender can be claimed to be
interconnected, researchers' state-of-the-art is often
studied separately. Several researchers have studied
metacognition and gender. The relationship between
metacognition and gender concerning educational
attainment was scrutinized to identify the
determinants of effective learning [4]. The influence
of academic performance and gender on
metacognition was systematically examined [21].
Variations in metacognition were scrutinized through
a gender lens [22]. The construct of metacognitive
awareness was analyzed based on a gendered
perspective [23]. Gender disparities  within the
metacognition framework were investigated by
focusing on knowledge acquisition [24]. The
understanding of metacognitive awareness was
evaluated through a gender-focused lens [25]. The
extent of metacognition was elaborated upon in the
context of the gender of left-handed learners [26].
Metacognitive writing strategies were scrutinized
through a gendered framework [27].

On the other hand, metacognition, information
literacy, self-efficacy, and gender are also researched
separately and less frequently.
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Information literacy self-efficacy and
metacognition are studied in academic performance
[28]. Similar to this study, the factors of
metacognition, information literacy, and gender
regarding academic achievement are scrutinized [10].
The relationship and advancement of a tool of
metacognitive awareness is in conjunction with
information literacy [29]. More specifically, it
examined gender differences and self-efficacy as
factors influencing information literacy and academic
performance in students in various countries [13].

Based on the state-of-the-art review and the
experts' opinions above, there is a gap left by existing
studies; no study explicitly analyses the correlation
between metacognition in cognitive knowledge and
cognitive regulation, information literacy self-
efficacy, and gender. Meanwhile, metacognition,
information literacy self-efficacy, and gender affect
students' academic performance in lecture practice.
Therefore, this study seeks to answer the following
essential problems in lecture practice:

(1) What is the profile of students' metacognition
based on gender differences?

(2) What is the students' information literacy self-
efficacy profile based on gender differences?

(3) Does gender affect metacognition through
cognitive knowledge and cognitive regulation?

(4) Does gender affect information literacy self-
efficacy, and

(5) Does metacognition correlate to information
literacy self-efficacy?

2. Literature Review

The literature review is constructed to get an
explanation of definitions, study positions, and
previous studies conducted by researchers. It aims to
bring the depth of variables, variable relationships,
and rationalize study hypotheses. This study
elaborates on the relationship between metacognition
and information literacy self-efficacy from the
perspective of gender differences. Therefore, the
following literature review comprehensively explains
metacognition, information literacy self-efficacy, and
gender in metacognition and information literacy
self-efficacy.

2.1. Metacognition

Experts define metacognition as a person's
awareness of their processes, outcomes, or anything
related to themselves [30], [31]. Other experts define
metacognition as the capacity for self-reflection,
which includes the capacity to evaluate knowledge
[32].
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Meanwhile, metacognition is a high-level human
skill and intelligence. Metacognition consists of two

main components: cognitive knowledge and
cognitive regulation [33]. In this, cognitive
knowledge includes  declarative  knowledge,

procedural knowledge, and conditional knowledge.
Meanwhile, cognitive regulation includes planning,
information management methods, monitoring
understanding, debugging strategies, and evaluating
[34], [35], [36].

Cognitive  knowledge refers to students'
understanding of their information or general
cognitive awareness [4]. Meanwhile, cognitive

regulation refers to what students know about
themselves, strategy knowledge, and contextual and
conditional knowledge [37]. Planning, monitoring,
and evaluating are the main methods to control their
learning, forming metacognitive regulation [38]. In
addition, cognitive regulation or metacognition skills
require monitoring and understanding during
students' thinking process [39].

2.2. Information Literacy Self-Efficacy

Self-efficacy refers to a person's belief in their
skill to perform certain tasks, which is essential in
information literacy skills [12]. Self-efficacy is
related to information literacy, recently referred to as
information literacy self-efficacy or self-efficacy in
information literacy. Information literacy self-
efficacy has become an essential topic in educational
development, especially in accessing electronic as
part of information resources [15].

Separately, self-efficacy is one of the core ideas
of the social cognitive theory proposed by Bandura,
which refers to a person's judgment of his or her
capacity to achieve specific goals [40], [41]. People
with high self-efficacy view difficult positions and
activities as challenges and then work hard to
succeed [42].

In this information-rich world, information
literacy is an essential dimension in this digital era
[11], [44]. This is because information literacy is
essential for academic achievements and effectively
improves intellectual functioning [45]. People with
information literacy can recognize when and how to
search for information [46]. In this, students perceive
their information literacy as self-efficacy, which
refers to their skills to learn or perform, such as in
searching, evaluating, processing, and
communicating information as well as its
dissemination at a specified level [47], [48].

The information literacy self-efficacy framework
can be viewed from six information literacy
frameworks, namely:
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(1) Authority is created and placed in its
environment,

(2) Information is valuable,

(3) Information creation is a process,

(4) Inquiry-based study,

(5) Conversational scholarship, and

(6) Strategic exploration.

Therefore, information literacy is essential in this
digital era [11], [44]. Information searching,
appraisal, processing, and communication
dissemination are the aspects of information literacy
self-efficacy examined in this study [48].

2.3. Gender in Metacognition and Information Literacy
Self-Efficacy

Gender issues represent the correlation between
males and females [49] and education [50]. Gender
in a stereotypical perspective has been reported to
influence how people assess their competence,
including the influence of gender on metacognition
[51], [52]. Several studies on gender and
metacognition produce different findings. One of
them is a study that shows that both males and
females use metacognitive skills in learning;
however, there are essential variations between males
and females in the aspect of using prior knowledge in
problem-solving [24]. In line with this, when
applying the metacognitive awareness scale in
correlation with gender, females have better
metacognitive abilities than males [25]. Meanwhile,
another study involving 1005 secondary school
students in Coimbatore district showed that male
students had better metacognitive skills than their
female counterparts [53].

Similarly, there are studies related to linking
gender with information literacy self-efficacy. Males
tend to predict higher and more accurate ratings than
females, according to gender comparisons in
information literacy [10]. In line with that, a study
found that in some countries (such as Germany,
Norway, Slovak Republic, Turkey, Czech Republic,
Poland, Slovenia, and Lithuania), there are gender
differences in self-efficacy in information literacy
[13]. Hence, the study explains that male information
literacy self-efficacy in essential skills correlates
highly with academic performance.

3. Methodology

The methodology is intended to describe the
clarity of the research method carried out
operationally to answer the problem formulation.
Therefore, methodology operationalization is carried
out to answer how the study of the relationship
between metacognition and information literacy self-
efficacy from the perspective of gender differences
can be carried out on the study sample. The
following is an explanation of the research design,
sample and data collection, instrument, and data
analysis.
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3.1. Research Design

Research design uses quantitative studies. The
quantitative study describes variables as supported by
data in numbers generated from actual
circumstances. The variables analyzed quantitatively
were metacognition and information literacy self-
efficacy. Meanwhile, the study was conducted using
a purposive sampling method. Data collection is done
through questionnaires, while the measurement scale
uses a Likert scale.

3.2. Sample and Data Collection

The research sample was drawn from 253
students who were studying in the Biology Education
department. Specifically, the sample consisted of 58
males and 195 females. The sample was taken from
three universities in East Java, Indonesia: IKIP Budi
Utomo Malang, Universitas PGRI Madiun, and
Universitas Muhammadiyah Malang. Meanwhile, the
study population was 760 students.

Data was collected by distributing and filling out
questionnaires on Google Forms. The sampling study
was conducted using the purposive sampling method.
Purposive determination is done by selecting samples
currently attending biological education lectures.

3.3. Instrument

Instruments used included the
questionnaire and the information
efficacy  questionnaire. The
questionnaire was adapted from the metacognitive
awareness inventory (MAI) by [34]. The
metacognition questionnaire consists of 52 items
measured using a Likert scale. This questionnaire has
two main components: Cognitive knowledge, with 17
statements, and cognitive regulation, with 35
statements. In this, eight components of
metacognition are measured: evaluation, debugging
strategies, comprehension monitoring, information
management  strategies, planning, conditional
knowledge, procedural knowledge, and declarative
knowledge.

Meanwhile, the information literacy self-efficacy
questionnaire was developed from the rubric of self-
efficacy in information literacy by [47] and [48]. The
information literacy self-efficacy questionnaire
consists of 26 statements. In this, four components
are measured: nformation communication and
dissemination, information processing, information
evaluation, and information search. Validity and
reliability were tested using the SEM method with
SmartPLS software version 3.0, namely composite
reliability, Cronbach Alpha, and average variance.
Thus, the indicator is considered good because it
reaches a score exceeding 0.6 [54].

metacognition
literacy self-
metacognition
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3.4. Data Analysis

Data analysis was done by adjusting the purpose
of the problem formulation. Analyzing the data using
descriptive statistics was done to answer the
formulation of problems 1 and 2, namely the profile
of metacognition and information literacy self-
efficacy of students. The category set to justify the
metacognition profile is based on the metacognition
category by [55]. Meanwhile, the categories set to
justify the information literacy self-efficacy profile
are based on the categories of information literacy
self-efficacy by [48]. If the average score range of
the questionnaire is 5-9 and 1-4, then the categories
are high and low, respectively. On the other hand,
data analysis for problem formulation of 3 to 5 is
carried out using inferential statistics. The problem
formulation, namely examining the effect of gender
on metacognition through cognitive knowledge and
cognitive regulation, the effect of gender on
information  literacy  self-efficacy, and the
correlations of metacognition to information literacy
self-efficacy.

The data is analyzed using the structural
equational modeling-partial least square (SEM-PLS)
method by running SmartPLS software version 3.0.
Two models of PLS calculation stages are used: The
outer and inner models. The outer model is used to
measure correlations between latent variables and
indicators, namely, measuring correlations between
gender, metacognition, and information literacy self-
efficacy. The outer model uses convergent and
discriminant validity criteria, average variance

extracted (AVE), composite reliability, and
Cronbach's Alpha. Meanwhile, the inner model
measures variables that do not seem to be

interrelated. The inner model is a way to consider
how invisible variables are connected. This includes
R square and latent variables measured by looking at
t-test scores.

4. Results

The research results are elaborated systematically
by formulating the research problem that has been
set. The research results are elaborated into three
sections: Students' metacognition profile based on
gender differences, students' information literacy
self-efficacy profile based on gender differences, and
the effect of gender on metacognition and
information literacy self-efficacy and correlation
between metacognition and information literacy self-
efficacy.
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4.1. Students' Metacognition Profile Based on Gender
Differences

Students' metacognition profile was analyzed
descriptively from the components of metacognition
in terms of cognitive knowledge (declarative
knowledge, procedural knowledge, and conditional
knowledge) and cognitive regulation (planning,

EVALUATION

DEBUGGING STRATEGIES
COMPREHENSION MONITORING
INFORMATION MANAGEMENT STRATEGIES
PLANNING

CONDITIONAL KNOWLEDGE

PROCEDURAL KNOWLEDGE

DECLARATIVE KNOWLEDGE

)]
)

information management methods, monitoring
understanding, debugging strategies, and evaluating).
The analysis results of students' profile
metacognition based on gender differences are shown
in Figure 1. Meanwhile, the categorizing results of
students' profile metacognition are in Table 1.
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Figure 1. The result of students’ metacognition profile

Table 1. The categories of metacognition

Category Cognitive Cognitive
Knowledge Regulation
Very good 44 52
Good 208 200
Good enough 1 2
Low 0 0
Total 258 253

Profile metacognition of female and male students

for each component shows that declarative
knowledge is 79.793 and 76.512; procedural
knowledge is 81.121 and 76.538; conditional

knowledge is 78.206 and 75.917; planning is 81.448
and 77.820; information management strategies is
79.103 and 72.97436; comprehension monitoring is
80.620 and 75.753; debugging strategies is s 81.862
and 80.102; and evaluations is 80.448 and 75.671.
The average cognitive knowledge and cognitive
regulation scores show that male students outperform
female students.
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Meanwhile, the category of metacognition in the
main components, namely cognitive knowledge and
cognitive regulation, is good. In other words, profile
cognitive knowledge and cognitive regulation in
males and females are good, but males have superior
cognitive knowledge and cognitive regulation
compared to females.

4.2. Students’ Information Literacy Self-Efficacy Profile
Based on Gender Differences

Students' information literacy self-efficacy
profiles were analyzed descriptively based on
information communication and dissemination,
information processing, information evaluation, and
information search. The results of the analysis of
information literacy self-efficacy profiles based on
gender differences are presented in Figure 2.
Meanwhile, the results of categorizing students'
profile information literacy self-efficacy are
presented in Table 2.

TEM Journal — Volume 14 / Number 1 / 2025.
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Figure 2. The result of students’ information literacy self-efficacy profile

Table 2. Categories of information literacy self-efficacy

Score Gender
Interval Category Male Female
5-9 High 57 160
1-4 Low 1 35
Total 58 195
Profile information literacy self-efficacy of

female and male students for each aspect is obtained
and the information, communication and
dissemination is as follows, 67.456 and 79.396;
information processing is 67.779 and 78.551;
information evaluation is 68.621 and 79.206; and
information search is 66.912 and 75.896. In this case,
the average score of all aspects of information
literacy self-efficacy profiles is higher for males than
females. Meanwhile, the category of information
literacy self-efficacy in males and females is mainly
in the high category.

TEM Journal = Volume 14 / Number 1 / 2025.

Specifically, the information literacy self-efficacy
for males and students, compared to the size of the
proportion of the number of male and female
samples, respectively, is 98% and 82%. In other
words, information literacy self-efficacy profiles are
higher in males than females.

4.3. Effect of Gender on Metacognition and Information
Literacy Self-Efficacy and Correlation between
Metacognition and Information Literacy Self-

Efficacy

The influence of gender on metacognition, gender
on information literacy self-efficacy, and the
correlations between metacognition and information
literacy self-efficacy were analyzed based on the
outer and inner models. In this, metacognition is
observed in cognitive knowledge and cognitive
regulation components. The outer model results
regarding factor loadings on these variables analyzed
using SEM-PLS are presented in Figure 3.
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Figure 3. The result of factor loadings

Furthermore, the wvalidity of each indicator,
namely gender (X), metacognition (Y), cognitive
knowledge (Y1), cognitive regulation (Y2), and
information literacy self-efficacy (Y3), is determined
by calculating the value of the outer loading.

Table 3. The result of the convergent validity test

In this, the results of the convergent validity test
regarding these variables are presented in Table 3.

Variables Indicators Outer Loading Description
Gender (X) X 1.000 Valid
Metacognition (Y) Y1.1 0.818 Valid
Y1.2 0.814 Valid
Y1.3 0.842 Valid
Y2.1 0.867 Valid
Y2.2 0.882 Valid
Y23 0.836 Valid
Y2.5 0.849 Valid
Cognitive Knowledge (Y1) Y1.1 0.885 Valid
Y1.2 0.901 Valid
Y1.3 0.894 Valid
Cognitive Regulation (Y2) Y2.1 0.880 Valid
Y2.2 0.915 Valid
Y23 0.899 Valid
Y2.5 0.885 Valid
Information Literacy Self-Efficacy (Y3) Y3.1 0.905 Valid
Y3.2 0.916 Valid
Y33 0.916 Valid
Y34 0.897 Valid
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The total outer loading value for each variable
exceeds 0.60, which indicates that all measurement
indicators are valid except Y2.4. These results
indicate that variable Y2.4 regarding the debugging
strategies indicator is invalid, so the indicator is not
used as a study instrument. This is because indicators
are considered valid if they have an outer loading
score (> 0.60) [54].

Convergent validity can also be reviewed through
the average variance extracted (AVE) score
presented in Table 4. Meanwhile, the composite
reliability and Cronbach's Alpha tests are presented
in Table 5. These test results are intended to analyze
valid and reliable items.

Table 4. The result of the average variance extracted
(AVE) test

In this, the results of the AVE score for each
variable are equal to or exceed 0.50 based on Table
5. Therefore, these wvariables can be declared
convergently valid.

Cronbach's Alpha is used to identify variables
with good reliability comprehensively. A variable is
considered reliable if its Cronbach's Alpha and
composite reliability scores are higher than 0.7 [54].
Table 5 shows that the composite reliability and
Cronbach's Alpha scores exceed 0.7. This indicates
the accuracy, validity, and reliability of the study
data.

Furthermore, the inner model test results start
from the R square results. R Square is a mathematical
expression that states the magnitude of the influence
of exogenous factors on endogenous variables when
combined. Table 6 shows the calculation of the R

Construct AVE Square test.

Gender 1.000
Metacognition 0.713 Table 6. The result of the r-square test
Cognitive knowledge 0.796 Variable R Square R Square Adjusted
Cognitive regulation 0.796 Y1 0.025 0.021
Information Literacy Self-Efficacy 0.826 Y2 0.041 0.038

: Y 1.000 1.000

Y3 0.191 0.184

Table 5. The result of the composite reliability test

R Square for metacognition was found to be

Composite Cronbach’s Alpha | Description
Reliability
X 1.000 1.000 Reliable
Y 0.925 0.933 Reliable
Y1 0.921 0.872 Reliable
Y2 0.940 0.914 Reliable
Y3 0.950 0.930 Reliable

The minimum convergent validity for an item to
be wvalid is 0.50. Therefore, the AVE score must
equal or exceed 0.50 so that the item is said to be
valid [54].

1.000. This indicates that all exogenous constructs in
this study influence Y by 100%. When R2 exceeds
0.5, exogenous variables are stronger than
endogenous ones. In addition, the R Square score
was also obtained at 1,000, exceeding 0.5. This
signifies a strong correlation between exogenous
variables and endogenous variables.

Finally, to find out the effect of gender on
metacognition and self-efficacy through knowledge
of cognition and cognitive regulation, the path
coefficient and specific indirect effects were tested.
The results of this test are presented in Table 7.

Table 7. The test results on path coefficients and specific indirect effect

Hypothesis Path Original Sample t-statistic | p-value | Description | Decision
X=2>Yl1 -0.159 2.507 0.012 Significant Accepted
X=2>Y2 -0.203 3.015 0.003 Significant Accepted
X=2>Y -0.195 3.061 0.002 Significant Accepted
X2>Y3 -0.281 6.076 0.000 Significant Accepted
X2>Y12>Y -0.070 2.504 0.013 Significant Accepted
X2Y22>Y -0.126 3.068 0.002 Significant Accepted
Y>Y3 0.341 4.646 0.000 Significant Accepted

The t-statistic and p-value were used as the basis
of the hypothesis testing stage, with the t-statistic
exceeding 1.96 and the p-value being 0.05 as the
threshold. Therefore, the hypothesis is asserted to
have a significant effect or otherwise. In this, it is
found that the t-statistic score exceeded 1.96.

TEM Journal = Volume 14 / Number 1 / 2025.

Meanwhile, the p-value score is less than 0.05 in
all hypotheses. This indicates the influence of gender
on metacognition and self-efficacy through cognitive
knowledge and cognitive regulation. In addition,
there are correlations between metacognition and
information literacy self-efficacy.
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5. Discussion

The first study finding is that the metacognition
profile of male and female students is categorized as
good, with male students' metacognition being
superior to female students. This finding is similar to
the fact that male students have better metacognitive
skills than their female counterparts [53]. A study
also found that male students outperformed female
students in using metacognitive skills [56]. The
results of a similar study have also found that males
are better than females in their knowledge tests, such
as tests that ask them to switch their mental tasks, to
assess the speed of moving objects, to create
trajectories of moving objects in three dimensions,
and to move or reposition objects that are not moving
[57]. Findings also confirm that profile
metacognition differs between male and female
genders, with the most significant differences
appearing first in knowledge about cognition rather
than in regulation of cognition [24].

Meanwhile, some studies found different results.
Females developed better metacognitive skills than
males [25]. Another study found that left-handed
females showed higher metacognitive skills than
right-handed males [26]. The different use of
metacognition by male and female students when
applying learning strategies is one of the factors
contributing to this difference. Compared to male
students, female students use metacognitive writing
techniques more often [27]. In verbal skill tests,
which assess reading skills, vocabulary, writing,
grammar, and understanding from a cognitive point
of view, females generally perform better than males
[23].

Differences in metacognition profiles based on
male and female gender perspectives are confirmed
and explained by several experts. Metacognition
capacity is not significantly different between males
and females [4], [21]. In addition, this is because
there is no real difference in students' metacognition
skills between genders, primarily related to
knowledge in the cognitive domain [22], [23]. In this,
male and female students with awareness
metacognition view themselves as learners who
know the best learning strategies that work for them
and the best times and reasons to apply these
strategies [58]. Metacognition facilitates easier
decision-making and using different tactics, such as
questioning and monitoring [59].

The second study suggests that male and female
students' information literacy self-efficacy profiles
are categorized as high, with the male information
literacy self-efficacy profiles being higher than those
of female students. Studies have reported similar
findings  linking  information literacy  and
metacognition with gender.

Studies that explore the correlation between
gender and cognitive abilities, particularly in
information literacy and metacognition linked to
gender, have produced consistent findings.
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In this, a parallel trend was found, where males
showed higher metacognition and information
literacy levels than females [10]. This finding
suggests that male students often show higher
proficiency in cognitive knowledge acquisition and
cognitive regulation. The results of another study
confirmed that gender differences in information
literacy self-efficacy by males in basic skills

correlate  highly with academic performance
achievement [13].
The third finding is that gender affects

metacognition through cognitive knowledge and
cognitive regulation. This finding found that gender
and metacognition influence each other are supported
[25]. In particular, females develop better
metacognitive  skills  compared to  males.
Metacognitive skills in the perspective of gender
variation [24]. In this, gender strongly influences the
learning process. Male and female students have
unequal metacognition in terms of cognitive
knowledge and cognitive regulation [60].

The fourth finding is that gender also affects
information literacy self-efficacy. Meanwhile, the
average result for females is lower than that of males.
This finding confirms a previous study, which found
that males usually have higher self-efficacy levels
than females [61]. However, a different study
showed that gender affects performance on
information literacy items, with female children
performing slightly higher than male children [62].
The searching, evaluation, and process of
information are closely related to reading literacy
skills [63]. Meanwhile, in most countries, female
children outperform male children in reading literacy
[64].

The fifth finding is that there are correlations
between metacognition and information literacy self-
efficacy. This finding is similar to the study results
that there are correlations between metacognition and
information literacy self-efficacy [10], [14].
Information  literacy, online learning, and
collaborative learning are all significantly influenced
by metacognition and social metacognition [14]. It
shows that the critical component of information
literacy 1is metacognition. This is because
metacognition is a component of the hidden thinking
process, while information literacy is a series of
actions that result from that thinking [43].

Therefore, it is essential to focus on information
literacy self-efficacy, as suggested by other
researchers, especially when using metacognitive
learning techniques to improve graduate students'
skills in finding, evaluating, and comprehending
information as well as interpreting, synthesizing, and
using it [15].

Furthermore, self-efficacy and metacognitive
skills help students build self-confidence, thus
improving their students' views on positive learning
approaches [16] and perceiving difficulties as
challenges, not as threats [17].
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In this, information literacy is practical knowledge
where students practice each activity to improve their
understanding of the problem. Cognitive load
generally involves balancing having the knowledge
necessary to complete the task and not being
overwhelmed by new choices or information. This
task-based framework proves helpful in completing a
separate piece of knowledge and showing how
lecture practices should often be used to create
metacognitive correlations [43].

Based on the above discussion, it can be
interpreted that to activate information literacy self-
efficacy, educators need to understand how students
can engage in critical thinking and evaluate and
utilize the information they encounter. This need is
critical because people with information literacy can
recognize when and how to find information [46]. In
addition, students who view their information
literacy as self-efficacy can realize their skills need to
learn or perform, such as searching, evaluating,
processing, and communicating information as well
as its dissemination at a specified level [47], [48]. In
this, information literacy skills help students to be
responsible  for  simultaneously using their
metacognition in searching, finding, and critically
evaluating information sources [10], [11].

Therefore, understanding information literacy
self-efficacy from a gender perspective, as in this
study, can be an integral part of their metacognitive
skills. This is because students' low metacognitive
skills are closely related to self-regulation. It is
caused by the lack of self-control in the thinking
process by educators and students [20]. This kind of
thing is also needed to avoid the causes of students'
poor metacognitive skills, such as their inability to
apply monitoring and evaluation skills to themselves
proficiently [18]. In addition, using metacognition in
lectures can stimulate students to know the
procedures for effectively finding learning strategies
and assessing methods [7]. Therefore, educators
should facilitate metacognition awareness during
lectures.

Thus, by honing metacognitive skills and
information literacy self-efficacy in this kind of
gender perspective, educators can navigate complex
academic tasks confidently and precisely, thus
improving the overall academic performance and
professional growth of male and female students. In
this, researchers agree that metacognition and
information literacy self-efficacy can significantly
help obtain students' highest academic performance.
Information literacy is essential for academic
achievements and effectively improves intellectual
functioning [45].

Information literacy, self-efficacy, and
metacognition contribute significantly to students'
academic performance [28]. Another research
explained that metacognition is critical to
information literacy self-efficacy [10], [14].

TEM Journal = Volume 14 / Number 1 / 2025.

In addition, [13] explained that gender differences
and self-efficacy affect students' information literacy
and academic performance.

On the other hand, concerning metacognition, it is
often justified as affecting students' academic
performance [4]. Furthermore, self-efficacy and
metacognition help students build self-confidence
[16], so educators need to use learning approaches
positively and familiarize the difficulties encountered
during lectures as challenges, not as threats [17]. In
this, educators should use metacognitive learning
techniques to improve student competence [15]. In
addition, it is expected that students who have high
self-efficacy can view difficult positions and
activities as challenges and then work hard to
succeed in them [42]. Ultimately, metacognition
empowerment and information literacy self-efficacy
are strengthened for a degree development to achieve
adequate graduate competencies [5].

6. Conclusion

This study produces several conclusions based on
the findings that have been elaborated. First, the
metacognition profile of male students is superior to
female students with both categories being good.
Second, the information literacy self-efficacy profile
is higher than female students with both categories
being high. Third, gender affects metacognition
through cognitive knowledge and cognitive
regulation. Fourth, gender also affects information
literacy self-efficacy. Finally, there are correlations
between metacognition and information literacy self-
efficacy. Furthermore, it has been elaborated that
metacognition and information literacy self-efficacy
must be involved and considered by educators during
the lecture process to produce adequate academic
performance and competence in different student
gender perspectives.

The study results provide several
recommendations that need to be carried out and
followed up  further.  Regarding  practical
recommendations in lecture practice, educators need
to pay attention to and use learning and teaching
strategies based on metacognition and information
literacy self-efficacy for equal student competence
from a gender perspective. In addition, it also needs
to be focused on female students. It is necessary to
ensure that male and female students have equal
awareness, learn, and achieve equally optimal
competency achievement. In terms of
recommendations for future studies, practitioners and
researchers need to use a more purposive and broader
sample. It is purposive because further studies must
involve samples from other scientific backgrounds
outside of biology education. Broader in the sense
that further studies need to involve samples that are
not only from districts that have limited distance but
from various districts and even across countries.
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