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Abstract
Purpose – In studies related to education, sociology and economics, the relationship between students’
social relationships and their academic performance is one of the most important research topics; a large
number of research studies have focused on it. This study aims to analyze the previous studies about social
interaction and academic performance and attempts to reveal the underlyingmechanism.
Design/methodology/approach – This study uses CiteSpace to analyze 1,843 articles on social
relationships and academic performance from 2001 to 2019. According to the co-cited literature network
results in CiteSpace, this study proposes an adapted conceptual framework of the relationship between social
relationships and academic performance. This paper further examines more studies about the two most-cited
articles in the co-cited literature network for better understanding.
Findings – From the results of the co-cited literature network, this study determines that school engagement is
an important mediator between social relationships and academic performance. This paper further examines
studies on school engagement and determine that, along with the self-determination theory, school engagement is
influenced bymultiple components of self-determination theory: autonomy, competence and relatedness.
Originality/value – According to the visual result in CiteSpace, this study examines a research trend in
which researchers scholars start to conduct micro and detailed empirical research on the impact of the specific
social networks on academic performance because of the progress of information technology. Therefore,
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based on the previous literature that we have analyzed, this study predicts that the trend of using information
technology, such as data mining or data analysis, in this academic field will become a mainstream practice in
the future.

Keywords Academic performance, Self-determination theory, Social relationships

Paper type Literature review

1. Introduction
During the interaction of individuals, the evolution of human cognitive ability is one of the
most important topics in the social sciences of collective intelligence. In studies related to
education, sociology and economics, academic performance is often used as a variable to
measure students’ individual cognitive ability. Therefore, there is a large body of literature
that has examined academic performance. In this study, we focus on school, a relatively
closed social organization and postulate two research questions:

RQ1. Does the social interaction between different individuals in a group affect their
academic performance?

RQ2. What is the mechanism?

We select social relationships, social networks, peer relationships, academic
performance and academic achievement as keywords in Web of Science core collection,
and import the search results (1,843 articles and 83,064 references) between 2001 and
2019 into CiteSpace. We use CiteSpace to clean up the duplication and cluster the
references to form co-cited network visualizations. The results show that, compared to
other articles, the two articles cited the most number of times have significantly higher
citations. Both articles are about school engagement, which indicates that school
engagement is an important factor in studying the relationship between social
relationships and academic performance.

After analyzing the literature further, we determine that school engagement, as an
intermediate variable between social relationships and academic performance, plays an
intermediary role in their relationship. We then analyze the literature on school engagement,
which shows that self-determination theory is a key element that can be used to explain how
social relationships influence academic performance. Note that autonomy, competence and
relatedness are the three components of self-determination theory that affect school
engagement.

The remainder of this paper is organized as follows. First, we will introduce the analysis
of literature using CiteSpace and the conceptual framework in Section 2. We then discuss the
literature analysis resulting from four factors that affect social relationships in Section 3.
Finally, we discuss the emergence of school engagement in Section 4 and provide a
conclusion in Section 5.

2. Literature analysis using CiteSpace
We describe four visualizations of the peer relationship and academic performance data set
produced using CiteSpace:

(1) a merged network of pathfinder-pruned co-cited networks;
(2) the merged network shows in time-line view; and
(3) the merged network shows in the time-zone view.
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Figure 1 shows the merged network of pathfinder-pruned co-cited networks. This merged
network is the result of merging several time-slice networks. Co-cited networks do not
explicitly feature research fronts; however, they represent the footprint of a research front.
The most prominent study in the visualization is that by Furrer and Skinner (2003) in the
central area. It is this study that emphasizes how children’s sense of relatedness is vital to
their academic engagement and performance, whereas relatedness to peers is one of the
important predictors of school engagement. Next to Furrer and Skinner’s (2003) study is
another prominent article by Fredricks et al. (2004), which reviews definitions, measures,
precursors and outcomes of school engagement. The central area formed by these two
prominent articles is surrounded by five densely connected clusters.

The clusters in the northwest of the central area have several prominent articles,
including those by Ryan (2001), Roorda et al. (2011), Wentzel and Caldwell (1997) and
Kirschner and Karpinski (2010). The cluster near the central area is primarily a discussion
about how peer groups affect student academic engagement and performance. Finally, the
cluster far from the central area is primarily a discussion on how the use of social media
affects student academic engagement and performance.

The cluster located to the right of the visualization has apparently been formed recently
because the prevalent yellow convex hull indicates that its components are cited around
2015. The highly cited articles in this cluster include Flashman (2012) and McPherson et al.
(2001). This cluster primarily focuses on social network analysis, which has become a hot
topic as per the use of big data technology.

The cluster located toward the bottom of the visualization has been formed relatively
long ago back because the prevalent purple convex hull in this cluster indicates that its
components are cited around 2005. This cluster primarily focuses on the relationship
between students’ social background and their academic performance.

Figure 2 shows the merged network of pathfinder-pruned co-cited networks in a timeline
view. The timeline could be divided into two segments. The first includes the nodes before
2006, with dark purple links on the upper left and bottom left of the visualization. The other
one includes the nodes after 2006, with light yellow links at the middle right of the
visualization. We can see that the two most cited articles of Furrer and Skinner (2003) and
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Fredricks et al. (2004), i.e. the two nodes with the largest circle, are in the middle of the two
segments.

To demonstrate the details of temporal relation change, Figure 3 shows the merged
network in the time-zone view. We can identify the two segments of research on how social
relationships affect academic performance. The bottom left nodes with dark purple links
refer to how peer relationships affect student–school engagement and academic
performance. The middle notes, with both dark purple and light yellow links, focus on the
same research topic in more recent years, whereas the upper right nodes with light yellow
links show the research front articles.

Figure 3.
Themerged network
shows in time-zone
view

Figure 2.
Themerged network
shows in time-line
view
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The methods in CiteSpace help us to improve the clarity and interpretability of the relation
between social relationships and academic performance. Moreover, identifying pivotal
points based solely on the topological properties of a network is of practical value. The
visualizations in CiteSpace enable us to identify both the most prominent articles, such as
Furrer and Skinner (2003) and Fredricks et al. (2004), and critical points in the course of
transition from one specialty to another. In our case, we quickly identify the mainstream
articles and extract key variables, such as school engagement, from the two prominent
articles. Next, we improve the conceptual framework of social relationships and academic
performance by adding the variable of school engagement.

2.1 Conceptual framework of social relationships and academic performance
Figure 4 shows the adapted conceptual framework of social relationships and academic
performance. Based on CiteSpace’s analysis of co-cited literature, we determine that there
are two most-cited studies related to school engagement and these two studies are at the
joint of the two segments in the time-line. Therefore, school engagement should be an
important component in the relationship between social relationships and academic
performance; consequently, we consider these two studies as the watershed and divide the
other literature into two parts: the literature before the two articles and the literature after
them. Furthermore, we determine the literature extant before the two articles by the type of
social relationships that they discuss.

3. Factors affecting social relationships
Social relationships refer to the sum of the social interactions between people in the process
of joint activities. There is a vast body of literature on the relationship between social
relationships and academic performance. McPherson believes that geographic propinquity,
engendered by families and organizations, can create contexts in which homophilous
relations form. Students live and study in the environment of family and school for a long
time; thus, their academic performance will be influenced by both family and school
contexts (McPherson et al., 2001). In the existing literature, the different types of social
relations can be divided into four influencing factors, namely, the family factor, teacher
factor, peer factor and individual factor; moreover, they have various effects on academic
performance.

3.1 Family factor
Family, as the first social environment in which children socialize, has an important
influence on the formation of students’ character and behavior. Resnick through interview
data with teenagers in Grades 7–12 determines that family and school contexts, as well as
personal characteristics, are related to adolescent health and risky behavior (Resnick et al.,
1997). Whether the impact of family on students will affect students’ academic performance
has been examined by different researchers. Furman determines that family members,
teachers and friends have both a positive and significant impact on students’ academic
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performance through the statistics of students’ academic performance in their four growth
stages (Furman and Buhrmester, 1992). Fan determines that the relationship between
parents’ expectations of children’s educational achievement and students’ academic
achievement is the strongest; however, that between parents’ family supervision and
students’ academic achievement is the weakest (Fan and Chen, 2001). This shows that
parents, as the first teachers of children, interact with their children differently, which may
have different effects on their academic performance. This effect may be both directly
related and indirectly affected by their academic performance. Wentzel believes that social
interaction between students and their parents can teach them about themselves and what
they are required to do to become acceptable and competent members of their social world.
The quality of the relationship between students and their parents will have a significant
impact on students’motivation and performance (Wentzel, 1999).

3.2 Teacher factor
The teacher, as the instructor of and participant in students’ academic activities, has a direct
impact on students’ academic performance; some researchers have determined that the
teacher’s attitude and behavior toward students will indirectly affect their academic
performance. Goodenow determines that the subjective sense of belonging and support is
significantly associated with academic performance; moreover, students’ perceptions of the
support, interest and respect they received from their teachers is the single most influential
component of belonging and support (Goodenow, 1993). Wentzel determines that teacher
support is both a positive predictor of both types of social goal pursuit and interest and
plays a unique role in students’ perceived support because it is the most proximal to
classroom functioning. Furthermore, the sixth-grade students’ pursuit of social goals and
student interest explains the positive correlation between the students’ social support and
academic performance (Wentzel, 1998). To summarize, teachers can change students’
intrinsic motivation through their social influence to achieve the result of influencing
students’ academic performance. Wentzel reviews the literature and indicates that teachers
communicate socially valued goals and expectations to their students. Moreover, they
provide contexts conducive to learning and the adoption of these goals, which are ultimately
related to academic achievement (Wentzel, 1999).

3.3 Peer factor
In a school-based environment, students will be influenced by both teachers and their peers
in daily life. Wentzel determines that perceived support from peers has significant
implications for students’ motivation to display prosocial forms of behavior and play a
unique role in motivating them to help and cooperate with each other. Furthermore,
students’ motivation explained the relationship between perceived support and academic
performance (Wentzel, 1998); moreover, the influence of peers on students may be either
positive or negative. Wentzel determines that the peer has the potential to generate both a
positive and a negative strong influence on students’ motivational orientations toward
school, which then affects their academic performance; however, the peer influence can be
superseded (Wentzel, 1999). Because the peer group would frequently change, the influence
by a specific peer group is, perhaps, transient; hence, the relationship with family, which is
stable and predictable, is very important to contribute positive efforts. Furthermore,
students’ own social behavior will affect their peers’ responses to their behavior, and
students’ choice of friends will determine their peers’ influence. Wentzel determines that
friendships, group acceptance and group membership play distinct roles in promoting
academic performance; however, the relationship between peer relationships and academic
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performance cannot be fully explained without considering the mediational role of students’
prosocial behavior (Wentzel and Caldwell, 1997). Parker determines that low-accepted
children’s friendships are lower than those of other children on most dimensions of quality.
Having a friend, friendship quality and group acceptance leads to separate contributions for
predicting loneliness (Parker and Asher, 1993). To summarize, students’ friendship
determines their peers’ influence on them, which indirectly affects their academic
performance. Ryan believes that peer group context can support or undermine adolescent
motivation and academic performance. Students tend to select friends who are similar to
themselves with respect to academic characteristics; however, after controlling for friend
selection, the peer group context is still related to the students’ academic performance (Ryan,
2001), which indicates that no matter how the students select their friends, the peer
influences always exist.

3.4 Individual factor
All of the above are environmental factors, which often affect individual academic
performance via internal changes. Individual characteristics vary from person to person,
and the degree of impact is not the same. Wentzel determines that unique self-regulatory
processes, including goal setting, interpersonal trust and problem-solving styles, are a key
aspect of social competence that influences academic performance (Wentzel, 1991).
Furthermore, the identity of students is generally either children or adolescents; as they
grow older, their internal characteristics will change, leading to changes in the impact of
environmental factors on them. Wentzel believes that with the increasing autonomous state
that develops as children grow older, children’s behavior can have a significant impact on
parent, teacher and peer behavior (Wentzel, 1999). Therefore, some researchers have
proposed the self-determination theory after studying the individual’s psychological needs,
which explains the individual’s behavior in responding to the external environment. Ryan
introduces the self-determination theory, which argues that the human being has three
innate psychological needs: competence, autonomy and relatedness. When satisfied, these
needs yield enhanced self-motivation, whereas, when thwarted, they can lead to diminished
motivation (Ryan and Deci, 2000). Therefore, we construct a conceptual framework that
integrates self-determination theory with school engagement and sort the literature after the
emergence of school engagement by adapting the framework.

Overall, based on our review of the research, we conclude that there is a wide range of
social relationships from family to school that have certain impacts on students’ academic
performance. As the first social relationship that students confront, many researchers
believe that family factor has a positive impact on students’ performance. When students
grow up and leave home to school, the time that they stay with family gradually reduces, on
the contrary, the time that they spend with teachers and peers increases. Furthermore, the
teacher factor consists of direct and indirect impacts, while the peer factor has different
effects according to students’ network of friends and their individual factor. In addition, the
impacts of family factor, teacher factor and peer factor vary with the individual factor of
students. Many studies have shown that students’ motivation and school engagement have
positive impacts on their academic performance.

4. The emergence of school engagement
Using CiteSpace’s cited literature visualization, we determine that two studies of Fredricks
and Furrer about school engagement have been cited by many researchers. Fredricks
believes that engagement is presumed to be malleable, responsive to contextual features and
amenable to environmental change. Researchers describe the behavioral, emotional and
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cognitive engagement and recommend studying engagement as a multifaceted construct.
Engagement is associated with positive academic outcomes; however, the distinctions
between the three types of engagement and between the concepts within each type need to
be specified (Fredricks et al., 2004). Furrer determines that relatedness to parents, teachers
and peers each uniquely contributed to students’ engagement, particularly emotional
engagement. This discussion examines the theoretical, empirical and practical implications
of relatedness as a key predictor of children’s academic motivation and performance
(Furrer and Skinner, 2003). These two studies, as the two most cited studies, have
considerable influence on follow-up studies.

4.1 Follow-up studies of school engagement
Many researchers have studied the follow-up study of school engagement from multiple
perspectives. They determine that school engagement is an important variable that is related to
social relationships and academic performance. Some researchers have analyzed the influence
of social relationships on school engagement. Buhs determines that distinct forms of peer
maltreatment and classroom engagement mediate the link between early peer rejection and
changes in children’s achievement. Children’s reduced classroom participation to a greater
extent compared to increases in school avoidance, anteceded decrements in children’s
achievement (Buhs et al., 2006). Kindermann determines that the magnitude of effects of peer
groups on changes in academic engagement is relatively less; however, the evidence for group
influences persists when controlling for peer selection and the influence of teacher and parent
involvement (Kindermann, 2007). Roorda determines associations between affective qualities of
teacher-student relationships and students’ school engagement and performance. Moreover,
stronger effects are determined with higher grades; nevertheless, the effects of negative
relationships are stronger in primary compared to secondary schools (Roorda et al., 2011).
Appleton determines that research supports the cyclical relations between engagement and
academic performance (Appleton et al., 2008). Furthermore, some researchers reveal the
components that affect a school’s engagement. Wentzel determines that students’ social
competence with peers might be related to academic motivation and performance.
Furthermore, school-level social systems can influence the nature and quality of peer
interactions and relationships, as well as moderate their impact on academic performance
(Wentzel, 2009). Therefore, by applying the self-determination theory discussed in Section 3.4,
we can summarize the three components that affect school engagement, namely, autonomy,
competence and relatedness, as shown in Figure 5.

4.2 Autonomy
According to self-determination theory, individuals should express their true preferences
and act in accordance with their true selves. The degree of autonomy experienced by

Figure 5.
The self-
determination theory
and school
engagement
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individuals in a particular field is related to their quality of engagement in that field. Hardre
and Reeve demonstrate that students with greater autonomy in the school environment
perform better academically (Hardre and Reeve, 2003).

Selection is a defining feature of all-natural groups, and peer selection is an important
process by which students influence their peers. Peer selection possibly plays a key role in
explaining how students’ peers influence their academic performance. McPherson,
Smith-Lovin and Cook determine that teenagers look for friends with similar academic
performance and who will then strengthen their own academic achievement with time
(McPherson et al., 2001). From this study, we determine that peers are apparently similar in
various behaviors and attitudes, which can be explained by peer selection and peer influence
process. Flashman examines the role of friendship selection on the academic performance of
eight senior high school students and determines that high-achieving students are more
likely to extend ties with other high-achieving students, while low-achieving students prefer
the fellowship of other low-achieving students (Flashman, 2012).

Ryan and Deci determine that students’ learning motivation is another powerful
predictor of their academic performance (Ryan and Deci, 2000). Moreover, Wentzel
determines that students’ learning motivation has been proved to be socially constructed;
social relationships, such as with peers, affect students’ learning motivation (Wentzel, 2005).
Ford believes that a person will pursue a goal as long as their emotions and personal beliefs
are related to that goal and help maintain such a pursuit over time (Ford, 1992). Once
students are willing to motivate themselves in academic engagement, they will place all
their efforts into improving their academic performance.

4.3 Competence
In the academic field, competence may be the most frequently studied aspect of self-
perception (Wigfield et al., 2007). Individuals should experience effectiveness in their
interaction with the environment, thus forming their own judgment regarding their
competence in a certain study; this judgment is often influenced by peers (Aronson and
Steele, 2005). Researchers believe that the mastery level is related to the quality of
engagement in a field. Note that academic competence is a powerful indicator of students’
efforts and perseverance in school and of their emotional response to academic success and
failure.

Dweck determines that children with confidence and security in their ability to succeed
are likely to work hard. Despite the challenging nature of tasks, they will work harder to
accomplish them (Dweck, 1986). Eccles, Wigfield and Schiefele argue that people’s beliefs in
their abilities seem to influence what they select to do and why they prefer certain activities
over others. The stronger one’s belief in personal competence and ability, the more likely one
is to engage in certain academic activities (Eccles et al., 1998). However, Repetti, McGrath
and Ishikawa determine that children with uncertain abilities tend to give up or not make a
considerable effort in school (Repetti et al., 1999). Compare with praising students to boost
their self-esteem, Yeager and Dweck determine that emphasizing students’ potential to
change and to overcome the challenges with effort, learning and help from others is more
important (Yeager and Dweck, 2012).

Friendship, which is characterized by positive characteristics, such as self-expression,
prosocial behavior and support, is related to higher school engagement. Students with
positive peer relationships in schools are more likely to engage positively in school (Garcia-
Reid, 2007). We tend to think that when students feel that their academic performance is
accepted by peers, they have both the confidence and the ability to discuss ideas and
criticize each other’s work. Wentzel determines that peer acceptance behaviors positively
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affect academic performance, while peer rejection behaviors are detrimental to it (Wentzel,
1994). Similarly, Kurdek and Sinclair observe that peer acceptance meets teenagers’
requirement for interpersonal relationships and helps them develop a sense of satisfaction in
school (Kurdek and Sinclair, 2000). Therefore, we expect peer acceptance to be positively
correlated with academic engagement, thereby leading to improved academic performance.
Besides, Lavy and Sand observe that the type of friends and their socio-economic
background will determine whether the number of friends has a positive or negative impact
on students’ academic outcomes (Lavy and Sand, 2019). Fletcher reports that for girls, an
increase in the number of friendships with students whose mothers are college-educated will
improve their average scores, but not for boys (Fletcher et al., 2020). These show that
different social backgrounds of friends will have different influences, and this is also related
to the characteristics of students themselves.

Furthermore, some researchers introduce the big-fish-little-pond effect model, which
states that students compare their academic ability to that of their classmates and use it as
the basis for forming their own academic self-concept. When equally competent students
compare themselves to more competent ones, their academic self-concept decreases;
moreover, when they compare themselves to less competent students, their academic self-
concept is higher. Certain students who enter a low-ability school tend to have higher skills
than the average level of other students, and the process of social comparison will lead to a
higher academic self-concept (Marsh et al., 2001).

4.4 Relatedness
Relatedness, as a component of self-concept, is an important academic research field.
Individuals are born with an inherent desire to connect with others; they both form crowds
and establish social networks. Brown shows that, in high school, academic reputation can
indicate students’ membership in a particular group (Brown, 1989). Moreover, Connell and
Wellborn state that if students meet their social relatedness requirements in school, they feel
strongly attached to others and experience a positive sense of belonging and will actively
engage in social and academic interactions (Connell andWellborn, 1991).

The perspective of incentives states that the degree to which they believe they belong to a
particular crowd is related to the quality of their engagement in the crowd’s activities.
Wentzel reports that students’ perception of positive relationships with their peers may
promote their social relatedness; however, this positive sense of relatedness may support
active engagement in classroom activities. Nevertheless, perceiving negative relatedness is
possible to cause alienation from classroom activities (Wentzel, 1999).

Many studies have demonstrated a relationship between school relatedness and
academic engagement. Recently, studies that have directly investigated students’ sense of
relatedness with their peers show consistently positive impacts (Goodenow, 1993; Lynch
and Cicchetti, 1997; Ryan et al., 1994; Skinner and Edge, 2002).

However, Voelkl reports that school relatedness is significantly correlated with
achievement test scores in the fourth and seventh grades for white students but not for
African-American students (Voelkl, 1997).

5. Conclusion
We use CiteSpace to analyze literature on the relationship between social relationships
and academic performance. By analyzing the co-cited articles and highly cited articles,
school engagement plays an intermediary role between social relationships and
academic performance. Using the extended literature analysis of the important node
literature, we determine that autonomy, competence and relatedness from the self-
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determination theory are three important factors that affect school engagement. This
study introduces the impact of social relationships on academic performance and its
possible mechanism, as well as contributes to the literature on the improvement of
cognitive ability in crowd evolution. Furthermore, it brings social relationships to the
research framework of crowd science.

Recently, with the increase of internet users, the analysis of the specific social networks
and its impact on academic performance has become possible. Facebook has a real network
structure of friends; however, at present, researchers only study the impact of using
Facebook and other social media on academic performance; they do not analyze the impact
of changes in a network structure of friends on academic performance. Kirschner reports
that Facebook users have lower grade point average (GPA) and spend fewer hours per week
studying compared to nonusers (Kirschner and Karpinski, 2010). Junco determines that time
spent on Facebook is strongly and significantly negatively related to the overall GPA but
only weakly related to time spent preparing for class. Furthermore, using Facebook for
collecting and sharing information is positively predictive of the outcome variables;
however, its usage for socializing is negatively predictive (Junco, 2012).

There are some researchers who study the influence of specific social network structure
on academic performance, but they usually use subjective data such as questionnaire data,
which lacks the objectivity of a real social network. Steglich reports that the difficulty of
separating the effects of partner selection from the effects of social influence is a recurrent
problem for analyzing a social network (Steglich et al., 2010). Lomi reports that students
tend to assimilate the average performance of their friends and advisors. Furthermore,
students attaining similar levels of academic performance possibly develop ties of
friendship and advice (Lomi et al., 2011). Flashman reports that friends play an important
role in the educational process; they provide support and resources and can both encourage
and discourage academic achievement. Consequently, friends adolescents make may help to
maintain and exacerbate inequality if friends are sorted on the basis of academic
achievement. High-achieving students possibly extend ties to other high-achieving students,
while low-achieving students are more likely to extend ties to other low-achieving students.
Adolescents respond to changes in academic achievement by changing their friendship ties
(Flashman, 2012).

There are limitations to the extant research. Students’ psychological needs and school
engagement are not operationalized and measured consistently across studies. More research is
needed to understand the mediating role that relates to students’ social relationships and
academic performance. In the future, the relationship between social relationships and
academic performance can be studied by analyzing the objective network structure of real
social networks. The advantage of modern data process methods provides us with a more
micro and detailed perspective to design and implement empirical research. Using mathematic
models or simulation methods will greatly develop the depth and breadth of this research field.
Hence, the trend of using information technology, such as data mining or data analysis, in this
academic field will become the focus of many researchers.
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