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Abstract: This study aims to analyze the characteristics of social skills, digital literacy disposition, and mathematical literacy abilities
of 49 students; to analyze the theoretical model of the direct and indirect influence of digital literacy skills and social skills on
mathematical literacy skills. The number of samples is 49 of the 12th-grade students at state high school #1 Southern Konawe. The
research instruments consisted of a mathematical literacy ability test, a social skills questionnaire, and a digital literacy disposition
questionnaire. The data were analyzed by descriptive statistics and structural equational models (SEM) with a Smart PLS 3.0
application. The results showed that students' mathematical literacy skills tended to be better on content and context indicators but
they are weak on competency and process indicators. Students' social skills tend to be better on indicators of peer-relationship skills
and self-management skills, but are also weak on indicators of academic skills and compliance skills. Mastery of the digital literacy
disposition tends to be better on the internet searching, content evaluation, and information sharing indicators but is still weak on
knowledge assembly. Furthermore, it was found that (a) social skills have a direct effect on digital literacy disposition but do not
directly affect mathematical literacy skills; (b) the digital literacy disposition has a direct effect on mathematical literacy skills.
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Introduction

Nowadays, the use of knowledge in everyday life is better known as literacy. Through literacy skills, communication
between humans develops to a higher level. The content and general ideas of the meaning of literacy are absorbed into
the field of mathematics, giving rise to the term mathematical literacy (Kuswidi, 2015). In mathematics learning, there
are several main things related to mathematical literacy, namely mathematical content, mathematical context, and the
ability to use literacy as a tool to solve problems, interpret problems, and analyze problems (Bowie & Frith, 2006). The
Program for International Student Assessment (PISA) defines literacy skills as an individual's ability to identify,
understand, and interpret mathematics in various contexts that are built using and involving mathematics in everyday
life (Stacey, 2015).

The research results of the Program for International Student Assessment show that the mathematical literacy skills of
Indonesian students are still low, still below the average score. When compared with the average score of Indonesian
students' mathematical literacy according to PISA (2015), there is a decrease so that it is only at level 1. Therefore,
Indonesia needs to pay attention to the development of mathematical literacy in a systematic and structured manner
(Umbara & Suryadi, 2019). It is very important to fully prepare students to understand the necessary skills related to
mathematical literacy, by allowing them to improve their basic mathematical skills in the mathematical process. PISA-
like tasks have the potential to develop this fundamental capability (Dewantara et al., 2015). Based on the objectives of
learning mathematics in junior high schools, making aspects of mathematics literacy is an important part of getting
attention in the curriculum (Oktiningrum et al., 2016).

Currently, technology permeates every aspect of life, including the world of education. The ability to navigate and
complete tasks through the medium of technology is inevitable. Therefore, it is important to have some technical skills
both for communicating with the outside world and for educational purposes (Martin & Grudziecki, 2006; Mistler-
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Jackson & Songer, 2000). The increasing use of online media challenges students with integrating visual media to
synthesize information. Today's modern learning demands the use of online media in all aspects of life to encourage
students to have digital literacy skills or what is known as digital literacy disposition (Falloon, 2020).

Through mathematical literacy, students can develop knowledge, confidence, skills, spatial thinking, analyze critically,
make interpretations, and solve problems encountered in everyday life. Teachers are expected to be able to use
contextual situations, able to explain mathematical literacy, to understand the context that is being experienced, so that
they can develop students' mathematical skills (Graven & Venkat, 2007). Further investigations are needed to improve
the desired competencies for Mathematical Literacy. Mathematical Literacy assessment practice is expected to
encourage mathematical literacy teachers to be involved in teaching and improvement (Venkat et al., 2009). There are
still many problems found related to students' mathematical literacy skills. The mathematical literacy ability of high
school students is still in the very low category (Sari & Wijaya, 2017). There is a relationship between the use of digital
literacy and mathematical literacy. It is necessary to do more extensive further research related to digital literacy using
the Internet (Falloon, 2020; Ic & Tutak, 2018). The current studies need to look at the function of social skills in
mediating the relationship between self-regulation and literacy attainment in mathematics (Montroy et al,, 2014).
Previous research did not explain how far the relationship and contribution of social skills and digital literacy to
mathematical literacy skills, so this is what prompted this research.

Literature Review
Mathematical Literacy Ability

Mathematical literacy is a skill that supports the application of mathematics related to life. This enables students to
develop skills and confidence to think numerically and spatially to interpret and critically analyze everyday situations
and to solve problems (Rizki & Priatna, 2019). Mathematical literacy is defined as a collection of knowledge, skills, and
values that overcome difficulties that arise. Mathematical literacy is connected to learning how to think. The conception
of mathematical literacy is related to the individual's ability to use mathematics that should be learned in school (Kaiser
& Willander, 2005; Wijaya, 2016). Furthermore, it is defined that mathematical literacy ability is an individual's ability
to identify, understand, or interpret mathematics in various life contexts that are constructed through the
implementation of mathematics in real everyday life (Tokada et al., 2017). This ability consists of two components,
namely (a) knowledge, which includes conceptual and procedural, which is the basis for connecting and solving
mathematical problems; (b) competencies related to the ability to apply mathematical knowledge and skills in real life
(Sumirattana et al,, 2017). Mathematical literacy ability can be reviewed in four indicators, namely (a) Content, which is
related to mathematical concepts used to solve problems in various contexts of everyday life; (b) context, which relates
to the description of the situation in which a mathematical concept is used; (c) competence, which describes the
cognitive activities involved in solving mathematical problems; and (d) a mathematical process that describes the
procedure for solving mathematical problems using facts, concepts, properties and procedural mathematics (Kaiser &
Willander, 2005; Sari & Wijaya, 2017).

Literacy Digital Disposition

Digital literacy includes information and communication technology that plays a significant role in the field of
education. Technology can improve the quality of teaching and learning, facilitating access to information so that it
solves the problem, and help develop communication skills, language skills, and basic knowledge in mathematics
(Aruvee & Vintere, 2022; Yilmaz Kogar, 2019). Along with the rapid development of communication technology in the
world of education, digital literacy is indispensable. Therefore, the practice of digital literacy in schools and in
classroom learning practices is an important part of equipping students to be able to adapt to the 21st century (Beck et
al,, 2021).

Disposition of digital literacy includes (a) skills in utilizing digital technology or digital communication networks to
understand various information use and evaluate that information, (b) skills in utilizing information in various forms
using computers, and (c) skills in completing academic tasks using digital media. Digital literacy is the ability to read
and interpret information, create data and images, and apply new knowledge and evaluate information obtained
through digital media (Colwell et al., 2013). Until now, there is still a digital literacy gap between society and the world
of education. This gap is a social problem that is being faced by society in the digital era (Hadjerrouit, 2010). Facing
negative influences due to the use of digital literacy, it is necessary to provide educational understanding as a medium
to be introduced and taught in the world of education. Digital literacy skills are very important for students to find,
create, use, then evaluate all forms of information obtained to be presented in various academic assignments.
Secondary schools are part of basic education to introduce digital literacy (Colwell et al.,, 2013). Several studies have
been conducted, suggesting the need for design and evaluation criteria for digital learning. Teachers in schools need to
be equipped with the skills to evaluate the learning resources used in relation to digital media (Hadjerrouit, 2010).
Consistent use of technology or digital literacy can increase students' exploration and connection with mathematics
(Novita & Herman, 2021). The integration of technology in learning is significant and relevant in facilitating the
development of communication and mathematical literacy (Das, 2019; Falloon, 2020). The previous research that has
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been stated does not explain in detail the digital literacy indicators and how much they contribute to mathematical
literacy skills, so this needs to be studied further.

Social Skills

Social skills have an important role in a person's life, both as an individual and as a social community (Dogan & Kaya-
Tosun, 2020; Kopelowicz et al.,, 2006; see Miiller et al,, 2012). Social skills are one aspect of education that must be
developed in children through habituation and self-regulation (Montroy et al.,, 2014). In the taxonomy of learning
objectives, social sKills are included in the realm of affective or behavioral attitudes. Low aspects of social skills can lead
to a tendency to be individualistic, disrespectful of different views, intolerant, arrogant, and so on. Conversely, high
social skills are an effective means of interacting with others, communicating, learning, and meeting needs (Gokel &
Dagli, 2017; Soto-Icaza et al., 2015; Umphrey & Sherblom, 2014). Individuals who show better social skills in managing
their behavioral attitudes tend to provide more social support, encourage interpersonal trust, and more effectively
balance their needs with others (Mongrain et al., 2011). Social behavior regulation can significantly and positively
predict literacy and mathematics skills. Behavior has a role in academic achievement, work performance, or social
achievement for children (Hochwarter et al., 2006; McClelland et al., 2007; Van Der Oord et al., 2005). Although there is
no significant relationship between self-regulation and growth in mathematics, we still consider social skills as a
mediator (Montroy et al,, 2014).

Several previous studies separately examined the relationship between social skills and digital literacy in mathematical
literacy skills but did not explain in detail the indicators or the magnitude of their contribution. This study examines the
effect of social skills and digital literacy dispositions on mathematical literacy skills. This study is based on the results of
a preliminary analysis of students' daily assessments of mathematics which includes application, synthesis, and
evaluation questions. It was found that the majority of students had difficulty solving questions that required strategy,
connectivity, and application of concepts related to problems in everyday life. Students use mathematical concepts
regardless of their relevance to the context of the given problem. The author suspects that students' abilities are still
very weak in terms of mathematical literacy, digital literacy disposition, and social skills.

Methodology
Research Design

This research design uses a quantitative approach by the ex post facto method (Mansaray, 2020). The design aims to
describe the characteristics and analyze the direct and indirect effects of social skills and digital literacy dispositions on
mathematical literacy skills.

Population and Sample

The research population was all students of class 12t grader students of state high school #1 of Southern Konawe,
totaling 105 people. The purposive sampling technique is applied to obtain a total sample of 58 people. However, due to
the COVID-19 conditions, as many as 9 students were unable to participate in the research, so only 49 students were
used as samples for further analysis. The use of purposive sampling is based on the consideration of students’
experiences using the internet (Arora & Rangnekar, 2016). The data were collected from November 2020 until January
2021.

Variables and Instruments

The variables studied were mathematical literacy abilities as exogenous variables, while social skills and digital literacy
dispositions were endogenous variables. Mathematical literacy ability is measured by a description test consisting of 4
items, which was developed by the author by referring to literacy indicators including content, context, competence,
and process (Abidin et al., 2017).

This test was carried out by panelists of 5 experts with a reliability level of .87. The social skill variable was measured
using a questionnaire of 24 items in the form of a Likert scale. This questionnaire was compiled by the author based on
indicators of skills in interacting with others, self-management skills, academic skills, and compliance. This social skills
questionnaire has a reliability level of .76. The digital literacy disposition variable was measured using a questionnaire
of 32 items in the form of a Likert scale. This questionnaire was developed by the author based on indicators of
searching on the internet, evaluating information content from the internet, compiling knowledge from the internet,
and sharing information from the internet (Martin, 2006). This questionnaire has a reliability level of .82. Calculation of
reliability using Cronbach’s alpha coefficient.

Analyzing of Data

The research data were analyzed using descriptive statistics and inferential statistics. Descriptive statistics are used to
describe the tendency of the characteristics of students' mathematical literacy abilities, social skills, and digital literacy



62 | BUSNAWIR ET AL. / Social Skills and Disposition of Digital Literacy and Mathematical Literacy Ability

dispositions. Inferential statistics are used to examine the theoretical model of the direct and indirect effects of
research variables. Inferential analysis using structural equational models (SEM) with Smart PLS 3.00 application
(Ramayah et al., 2018).

Findings/Results

Mathematical literacy is the ability of students to use their mathematical knowledge in various life contexts through 4
components, namely content, context, competence, and process. Based on the results of the descriptive analysis of each
item, a comparison of the average value of each indicator of mathematical literacy is obtained which is presented in
Figure 1.

Figure 1 shows that based on the categorization of values, the average mathematical literacy ability of students on all
items is moderate. The highest and lowest average values are in question number 2 (item 2), then question number 1
(item 1), then question number 4 (item 4), and question number 3 (item 3). Item 2 measures the ability of the
mathematical process, contains geometry and measurement material, which is linked to work context; Item 1 measures
the problem-solving strategy, contains numerical material, which is linked to a personal context; Iltem 4 measures the
process of mathematical communication, contains material on uncertainty and data, which is linked to the socio-
cultural context; Item 3 measures the process of reasoning and arguments, contains algebraic material, which is related
to the scientific context. The score of each item is in the interval 0 to 100.

Mean score of each item

100 51.02 53.57 1184 44.83

Item 1 Item 2 Item 3 Item 4

Figure 1. Comparison of Average Score Mathematical Literacy Ability Based on Question Items

The comparison of the average percentage of student responses to the social skills variable is shown in Figure 2. Figure
2 shows that the academics skill indicator is the indicator that gets the lowest response, namely 61.08% compared to
other indicators. An academics skill indicator is an indicator of social skills related to students' academic world, such as
how students learn independently, techniques for completing assignments, how to use appropriate free time, methods
of finding various learning resources, and asking questions. The self-management skill indicator is the indicator that
gets the highest response, namely 74.42%. This indicator relates to the skills of students in organizing themselves to
solve the problems they are facing.

Response Percentage
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Figure 2. Comparison of Average Percentage of Student Responses Against Indicators of Social Skills

The comparison of the average percentage of student responses to the digital literacy disposition variable is presented
in Figure 3. Through Figure 3 it can be explained that the knowledge assembly indicator gets the lowest response
compared to other indicators with a percentage of 62.4%. In this case, students have not maximally used the internet to
help their learning activities, students can find information from the internet but are unable to connect this knowledge
to solve problems. Conversely, the indicator that gets the highest response is internet searching with a percentage of
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70%. This shows that students can use the internet as social media and find information that is relevant to their needs.
Students can use various internet search engines even though they still experience limitations.
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Figure 3. Percentage of Student Responses to Digital Literacy Disposition Indicators

The results of the measurement model analysis begin with the analysis of the convergent validity and construct
reliability tests using the Smart PLS application which is presented in Figure 4. Figure 4 shows that all convergent
validity values of the research variable indicators are greater than .4, so all of them are declared valid. Then it was
found that the Cronbach’s alpha values for each variable were .69, .79, and .81 respectively which were greater than .05.
This means that the indicator variable is consistent in measuring the variable.
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Figure 4. Values of Validity Convergent and Cronbach’s Alpha
The next criterion is to be seen based on the average variance extracted (AVE) value. The AVE value of each variable is
presented in Table 1. Table 1 shows that all construct variables have AVE values greater than .5. Thus, all construct

variables have good diversity to explain through structural relationships (Ulum et al., 2014).

Table 1. AVE Analysis Results

Variable AVE Value
Social skills .51
Digital literacy disposition .62
Mathematical literacy ability .63

The results of the discriminant validity analysis were carried out by looking at the Heterotrait-Monotrait (HTMT)
variance as shown in Table 2. Table 2 shows that the value of digital literacy HTMT on mathematical literacy skills is
.28; the value of HTMT social skills on mathematical literacy skills is .44; the value of HTMT social skills on digital
literacy disposition is .48. The three HTMT values are each less than .9 so that they meet the criteria for discriminant

validity required in the model. This means that when these variables are tested simultaneously, each indicator can
explain only the construct variable.

Table 2. Results of Discriminant Validity Analysis

Variable HTMT

Mathematical literacy ability Digital literacy disposition
Digital literacy disposition .28
Social skills 44 48
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The results of the collinearity test between variables can be seen in Table 3. The table shows that the lowest VIF value
is in the internet searching skill indicator, which is 1.20. Meanwhile, the highest VIF value was found in the content
evaluation skill indicator, namely 4.64. The range of VIF values does not exceed the tolerance limit of 5.00. This
indicates that there is no collinearity problem between the indicators and their respective construct variables.

Table 3. Collinearity Test Results of Variable Indicators

Indicators VIF Value  Indicators VIF Value
Peer relationship skill 1.78 Knowledge assembly 431
Self~-management skill 1.31 Share information 1.48
Academics skill 1.46 Using strategics for solving problems 1.73
Compliance skill 1.22 Mathematising 1.78
Internet searching 1.20 Reasoning and argument 1.43
Content evaluation 4.64 Mathematics communication 2.10

The results of the structural relationship model analysis begin with the R-square analysis as shown in Figure 5. Figure 5
shows that social skills explain the variation in digital literacy dispositions by 18.10%. Social skills and digital literacy
dispositions explain the variation in mathematical literacy ability by 20.70%. This shows that the magnitude of the
value variation described in this model relationship is low.
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Figure 5. R-Square Value

In Table 4 it can be seen that the f-square value of digital literacy disposition towards mathematical literacy skills is .13
(low). The f-square value of social skills on mathematical literacy skills is .23 (moderate). The f-square value of social
skills on digital literacy disposition is .22 (moderate). Based on the goodness of fit (GoF) value of .33 (moderate), it can
be concluded overall that the relationship model built in this study is valid (Henseler & Sarstedt, 2013).

Table 4. Results f-Square Analysis

Variable J-Square

Mathematical literacy ability Digital literacy dispositions
Digital literacy dispositions 13
Social skills .23 22

The results of hypothesis testing can be seen in Figure 6. Based on Figure 6 it can be explained that: (a) social skills
have a positive and significant direct effect on digital literacy disposition (path coefficient = .426; Sig. =.001 <.05); (b)
social skills have a positive and insignificant effect on mathematical literacy skills (path coefficient = .473; Sig. = .162 >
.05); (c) the disposition of digital literacy has a positive and significant direct effect on mathematical literacy skills (path
coefficient =.357; Sig. =.045 <.05).



European Journal of Educational Research | 65

X1.1
-
5 0.000
E 4—0.001 —
= 4—0.029—]
X123 0.010 = :
o A 0.473 (0.156) o Vil
Socia| skills \ 0.000 T
—_0.000—W =
0.426 (0.001) — 8%3
~ M S
o000 |
x21 - /(3;357 {0.048) Mathematical Y14
0.053 Literacy
X2.
Z 4—0.000_ Ability
g 0:000 —
= 0.000
X2:4 Disposition of Digital

Literacy

Figure 6. Path Coefficient and Hypothesis Testing

Furthermore, the results of the analysis of the indirect effect between exogenous variables and endogenous variables
can be seen in Table 5.

Table 5. Results of Indirect Effect Analysis

Variable Path Coefficient T- statistic Sig.
Social Skills —
Digital literacy dispositions = Mathematical literacy ability 152 1.661 .09

In Table 5 it can be seen that the path coefficient of the social skills variable on the mathematical literacy ability
variable through the digital literacy disposition variable is -.152 with a statistical t-value = 1.661 <1.95 (Sig. =.09>.05).
This shows that there is no significant indirect effect of the social skills variable on the mathematical literacy ability
variable through the digital literacy disposition variable.

Discussion

Based on the study of indicators of social skills, in general, students have pretty good social skills, especially in terms of
self-management, taking controlled actions in dealing with problems, viewing discussions as the right way to deal with
problems can adapt to the situation at hand. Students' self-management skills in learning activities are still lacking,
especially in terms of managing study time. Students also find it difficult to find the various learning resources they
need. When interacting with teachers, students are more likely to question other things outside of their learning
activities.

The results of this study provide different characteristics from previous research which only examines the general
effect of social skills on mathematical literacy and student achievement in school, and also does not examine the
contribution of each of its indicators (see Hochwarter et al.,, 2006; McClelland et al., 2007; Van Der Oord et al., 2005).
Two aspects of a child's social functioning, namely social skills and problem behavior, are seen as mediating the
relationship between self-regulation and literacy in mathematics (Montroy et al., 2014). In connection with this, it is
possible to find different results if observations are made related to children's social skills and problem behavior
(Denham et al,, 2012, as cited in Montroy et al., 2014).

The student's digital literacy disposition is quite good. They can already use search engines on the internet for social
media activities and find the necessary information. In finding information, students use various strategies by utilizing
google voice notes, comparing information from various search engines, and writing information directly to search
engines. This disposition is a new activity carried out during the online learning period during the COVID-19 pandemic
situation. However, student activities in a digital environment have not been fully utilized for learning activities.
Students tend to just imitate what it is without judging its truth. Even though one of the benefits of digital literacy
disposition is to enrich scientific insights because it provides various learning resources (Shao & Purpur, 2016).

The results of this study are also supported by previous research which states that consistent use of technology or
digital literacy can increase students' exploration and connection with mathematics. The integration of technology in
learning is significant and relevant in facilitating the development of communication and mathematical literacy (Novita
& Herman, 2021). Students' digital literacy skills are quite good but have not been able to optimally utilize digital
technology to solve technical problems related to mathematical literacy (Aruvee & Vintere, 2022). Students can use
digital literacy or technology as a tool to do calculations, draw, and help solve problems in mathematics (Das, 2019).

Students' mathematical literacy skills in this study were classified as low, especially in the aspects of reasoning and
argumentation on algebraic content and social context. Students still experience errors in answering questions, are
unable to connect integral concepts with trigonometric identities, and have not been able to perform integral
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manipulation. Students have been able to understand the information on the questions but have not been able to fully
use the information in solving the questions. This is in line with other findings which state that students' information
literacy is still low, and students have not been able to choose the information that is relevant to their learning needs
(Wijaya, 2016). Low mathematical literacy skills are influenced by students' readiness to take tests and their abilities.
The low mathematical literacy skills of students are also seen (Hayati & Kamid, 2019; Jailani et al., 2020).

Social skills have a positive and significant direct influence on digital literacy skills. This indicates that when students
can easily interact with other people, they have many relationships. This relationship helps students gain knowledge
about the latest digital tools or features. Students who have high social abilities tend to be selective in choosing any
information needed. Students who have good communication skills tend to be easily accepted on social networks.

These findings also indicate that social skills do not directly affect students' mathematical literacy abilities. This is
because the students' social interaction patterns are still limited to playmate relationships. Social interaction with other
people has not been used as a basis for building knowledge. Students do not have the orientation to talk about
important things related to their learning when in social groups. The use of social interaction is also weak when
interacting with teachers. Students tend to be closed or silent to the teacher about their learning problems.

Conclusion

Students' mathematical literacy ability is still relatively low, especially on indicators of competence and mathematical
communication. Students' social skills are quite good in terms of self-management skills but still lacking in academic
skills. In general, students' digital literacy dispositions are quite good but have not been utilized optimally for the benefit
of their learning at school. Social skills have a significant direct influence on the disposition of digital literacy in the
research sample. The disposition of digital literacy has a significant direct effect on mathematical literacy skills. Social
skills do not directly affect mathematical literacy skills. This is because the pattern of student social interaction is still
limited to the relationship between playmates. Social interaction with other people has not been used as a basis for
building knowledge. Students do not have the orientation to talk about important things related to their learning when
they are in social groups.

This study has described the indicators of each variable and looked at their relationships simultaneously, thus providing
more detailed information. Based on the results of this study, it can be seen that the indicators of each variable need
further attention as described. This is what distinguishes it from previous research that examines the relationship
between social skills and digital literacy separately to mathematical literacy and without looking further at the indicators
that shape it.

Recommendations

The results of this study found that students' mathematical literacy skills were still relatively low. Social skills and
digital literacy dispositions have a weak influence on mathematical literacy skills. In mathematical literacy skills, it is
necessary to pay attention to indicators of mathematization, competence, and mathematical communication. Social
skills that need attention are those related to academic skills, independent learning, utilization of various learning
resources, and building the habit of working together. Students have not utilized digital literacy optimally for their
educational activities. The findings of this study indicate that mathematical literacy is influenced weakly by both social
skills and digital literacy dispositions. Based on these findings, it is recommended that further research should be
conducted by examining other factors related to mathematical literacy skills, such as student personality factors and
instructional activities.

Limitations

This research has been attempted and carried out by following scientific procedures, but still has limitations. At the
time this research was conducted, some students were unable to attend because they were still in a COVID-19
condition. Therefore, the number of data samples in this study was not as expected, so it could affect the internal
validity of the conclusions generated.
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