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Abstract

Purpose — People’s socializing behavior in social networking services (SNS) presents dramatically different
features, forming differentiated online social interaction patterns (DOSIP) in SNS. This study aims to explore
the relationships between users’ multidimensional psychological needs and multiple social interaction patterns
in SNS.

Design/methodology/approach — Based on Maslow’s hierarchy of needs and use and gratifications (U&G)
theory, the authors develop the research model examine the effects of psychologicaéeds on DOSIP.

A survey is used to collect the data of SNS ussegial interactionThe authors adopt structural equation
modeling—neural network (SEM-NN) integrated method to examine the research model.

Findings — Need to belong, need for self-esteem, need for social contact, need for emotional expression, need for
cognition, and need for external-esteem have significaribfluences on both active and passive social
interactions respectively.

Originality/value — Based on the categorization of DOSIP into six types in terms of the level of activity and
disclosure ofsocialinteraction,the authors constructan integrated research modedf multidimensional
psychological needs to multiple social interaction pattemd,validate the antecedents of DOSIP from the
perspective of psychological needs.

Keywords Psychological needs, Social networking services, Need to belong, Self-esteem, Active interaction,
Passive interaction, Structural equation modeNegral network

Paper type Research paper

1. Introduction

Online social interaction has been one of the essential parts of people’s daily life (Cingel et al.,
2022). Social networking services/sites (SNS), such as Twitter, Facebook, WeChat, Weblog, QQ,
YouTube,Whatsup,and Instagram, are increasingly popularnowadays,and they are

examples of web-based services thaslllow people to establish a public or semipublic

connection network (Boyd and Ellis@907)The purpose of SNS is to establish an online

platform for people’s social interaction networks by which people can contact with others, post
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their opinionsppdate statuseduild friendshipspr gain knowledgeSince SNS have been
weaved into many people’s lives, they can keep checking their SNS accounts almost constant
and many do. In addition, people can present their offline life more abundantly via SNS, which
faithfully reflects users’ objective living status, ideas, and thinking (Yang et al., 2019).

Further development in the usage of SNS makes online social interactions show dramatic
differenceswhich forms differentiated features (Buccafurri et2811,5Lin et al.2017)For
instance, some users frequently post opinions, some rarely express their opinions (either due
to a lack of usage or a preference to be passive observers); and some prefer to post opinions
(through different levels of controlled exposure to different groups if desired). These different
forms of socialinteraction in SNS are regarded as differentiated online sogi&raction
patterns (DOSIP) in this study. They refer to users’ typical manners of social interaction with
others, reflecting differences in the level of activity and disclosure in SNS (Burke et al., 2010;
Reich and Vorderer, 2012; Valkenburg et al., 2022). DOSIP uncover how users of SNS react t
online posts, which reveals many characteristics that may not be observed in classical offline
social interaction contexts.

Firstly, DOSIP may vary according to the levefl activity initiated by SNS userd&Jser
interactions could be either active or passive interactions in terms of the direction of interactior
initiation (Reich and Vorderer, 2012; Valkenburg et al., 2022). Active interactions refer to direc
communication with other users, such as posting content, commenting on posts, initiating cha
and other activities directed to user(s) (groups) in SNS (Reich and \z@d&feing et al.,

2017; Tobin et al., 2020). On the other hand, passive interactions refer to consuming or brows
information in SNS without direct communicating with other (speaifey(s)groups)for

example, viewing hot news, browsing content posted by friends, etc. (Reich and Vorderer, 201
Ding et al.2017:Tobin et al.2020)Active and passive interactions are distinguished by the
method in which users communicate with others — direct and indirect, respectively.

SecondlyDOSIP may also vary according to the level of disclosure chosen by SNS users.
User interactions could either be public, selective public, or private interactions according to th
range of interactions audience (Reich and Vorde2éri2;Valkenburg etal.,2022)Public
interaction means that information is published on a public platform, and anyone can view and
interact with users. Selective public interaction imposes control of visibility of user-generated
content (UGCand/or interactions to certain individuals (and/or grocipdpsen by the user.

Private interaction refers to one-to-one chat betweenwhésis is more intimate and more
commonly used than public interaction (Reich and Vorderer, 2012; Valkenburg et al., 2022).

Therefore,all interaction patterns can be classified via the activity and disclosure
dimensions described abovgonsequentlygctive interactions can be classified into active
public, active selective public, and active private interactions. Passive interactions are classifie
into passive publi@assive selective publand passive private interactiofhe systematic
classification of interactions is conducive to understanding users’ socializing behavior in SNS.

The relationships between psychological factors and the use of SNS are widely examined i
extant studies which validate the prediction of self-esteem (Huang@&t&8aiphoo et al.,

2020), need to belong (Gangadharbatla, 2008), psychological cognition (Gangadharbatla, 200
psychological discomforts (Jo, 2022), emotional expression (Zhao et al., 2021), and so on. Be
theseuse and gratifications (U&Qheory suggest the significant effects of psychological
factors on users’ behavior in SNS (Reich and Vorderer, 2012; Huang et al., 2015; Ifinedo, 201
Mantymakiand Islam,2016;Zadeh etal.,2022) These studies provide the base for us to
investigate the usersocialinteractions from the perspective of psychologicakdslt is

proved that users tend to interact variably in SNS to fulfill different psychological needs such &
need to belong, self-esteem, social contact (Winter et al., 2014; Cao and Meng, 2020; Zhao ef
2021)Howeverthe relevant investigations only focus on the relationships between certain
psychological needs and several social interaction patterns, and are scattered in many studies
(Macrynikola and Miranda&2019;Zhao etal.,2021)There is a research gap for a unified



theoretical framework to examine the relationships between the multi-dimensional
psychological needs and multiple social interaction patterns in SNS. To fill the gap, we try to
explain DOSIP in SNS from the intrinsic motivation of ugpssshological needs in a more
systematic and comprehensive research model based on Maslow’s hierarchy of needs and U&G
theory. Therefore,we proposethe research question:How do the multi-dimensional
psychological needs of users affect DOSIP in SN&findings will answer which specific
psychological needs incur certain typical social interaction patterns in SNS.

The theoretical contribution is to provide a unified framework by validating the motivations
of users’ multi-dimensional psychological needs on social interaction patterns in terms of activity
and disclosur&he findings also reveal the intensity and importance of the effects of various
needs on different interaction patterns in SM8ich advances the studies on usesstial
interactions in SNS. In practice, based on the findings of this research, SNS designers may better
customize their portfolio to meet various psychological needs, and public opinion management
sectors can also recognize and understand users’ featured social interaction patterns in SNS.

2. Related studies

We firstly review the effects of psychological factors on SNS use, and then discuss the studies
about social interactions in SNS. Thereafter, we summarize the main advances and research
weaknesses in this area.

2.1 Psychologidalctors and the use of SNS

Considerablestudies highlight the motivation of psychologicalfactors to SNS use.
Gangadharbatla (2008) confirms that Internet self-effite®d to belong,” and self-esteem
positively influence users’ attitude to SNS. Zhang et al. (2011) suggest that psychological traits
such as self-esteeramotionalopennessand communication apprehension strongly affect
Facebook usage. Some recent extant studies report that emotional expression, self-esteem, and
psychological feeling are essential predictors of SNS usage (Choi and Kim, 2016; Saiphoo et al.,
2020; Jo, 2022). For example, Saiphoo et al. (2020) verify the internal relationship between self-
esteem and the frequency/intensity of SNSJas@022) finds that psychological discomfort

affects the intensity of SNS udaurthermorelJ&G theory,as the theoretical foundatias,

widely used to explain the prediction of psychological factors to the use of SNS (Baek et al., 2014;
Huang et al., 2015; Ifinedo, 2016). For instance, Huang et al. (2015) confirm that there a positive
correlation between self-esteem and Facebook use.

2.2 Sociainteractions in SNS

Various socialinteraction activities in SNS are empirically examindglurke etal. (2010)

propose the active and passive communication in SNS for the first time. Subsequently, Pagani
et al. (2011) find that self-identity and social identity expression have positive impacts on the
active postingand innovativeness positively affects passive viewiRgich and Vorderer

(2012) confirm “need to belong” as an effective predictor of social interaction in SNS, such as
active personal/public interaction and passive personal/public interactions. Mantymaki and
Islam (2016%uggest that social enhancement is link with active participation and passive
following. Gerson et al(2017)suggest that reward reactivity is positively correlated with
Facebook active and passive use based on the reinforcement sensitivity theaoyet al.

(2021) find that emotion expression positively affected distress disclosure on SNS. Zadeh et al.
(2022) confirm the impact of psychological predictors on social media information sharing,
responsible behavioand personal interaction based on the U&G the®he frequency of
interactions also varies according to the type of interadiionexamplethe active private
interaction is twice as frequent as active public interaction (Valkenburg223),
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Table 1.
The summary of
relevant studies

2.3 Summary of literature
We summarize the subjects, relevant independent and dependent variables, and
methodology of extant studies into Table 1.

The above discussion in Sections 2.1-2.2 and summarization in Table 1 suggest that the

prediction of psychological factors to usdvehavior in SNS are effectively validated with
empirical methodology.The popular psychologicalfactors consist of need to belong,
self-esteermeed for cognitiomeed for emotional expressiorged for social relatiomnd

psychological discomforts. Users’ behavior in SNS includes general use of SNS, specific use

Psychological

factors/Independent

Methodology

Subjects variables Dependent variables and data sources Sources
The use of Need to belong, self-Attitude toward SNS Regression Gangadharbatla
SNS esteem, analysis/Survey (2008)
need for cognition
Collective self- Facebook use Regression Zhang et al(2011)
esteememotional analysis/Online
openness survey
Need to belong/ SNS continuance SEM/Survey Lin et al(2014)
satisfaction intention
Self-esteem Facebook game use Regression Huang et al2015)
analysis/Survey
Social gratification, WeChat continuance SEM/Survey Gan and Li (2018)
hedonic intention
gratification
Self-esteem SNS use frequency, Meta-analysis Saiphoo et al. (2020)
intensity
Psychological SNS usage intensity SEM/Survey Jo (2022)
discomforts
Social Well-being Active/passive Regression Burke et al(2010)
interaction in communication analysis/Survey
SNS Self-identity, social Active posting/passive ~ SEM/Survey Pagani et al2011)
identity expression, viewing
innovativeness
Need to belong Active interaction/ Regression Reich and Vorderer
Passive interaction analysis/Survey (2012)
Need to belong, Facebook status update Regression Winter et al(2014)
need for popularity analysis/Survey
Need for cognition Spontaneous and Regression Fleischhauer et al.

reflective information
processing behavior

analysis/Survey

Social enhancementcontent production (activeSEM/Survey

interpersonal
connectivity

Reward reactivity

Thwarted
belongingness

participation)content
consumption (passive
following)

Facebook active use/
passive use

Active private/public
interaction

Emotion expression Distress disclosure on

Need to belong

SNS

Participation behavior in

social media

Source(s): Author’s own creation/work

Regression
analysis/Survey
Regression
analysis/Survey
Regression
analysis/Survey
SEM/Survey

(2015)
Mantymaki and
Islam (2016)
Gerson et a(2017)
Macrynikola and
Miranda (2019)
Zhao et al(2021)

Zadeh et al2022)




SNS, and social interactions in SNS (Gangadharbatla, 2008; Gan and Li, 2018; Saiphoo et al.,
2020)Extant literature paves a solid foundation and provide insights for this study.

We focus attention on the subsets of psychological factors and the use oh@N8ly
psychological needs and social interactions, by exploring the prediction of the former to the
latter in SNSThe current studies just examine the effects of certain needs such as need to
belong (Reich and Vorderer, 2012) on some of the interaction patterns or certain specific use
such as posting or disclosure (Pagani et al., 2011; Winter et al., 2014; Zhao et al., 2021), and are
scattered in severahbrticles. Furthermore,the classification ofsocialinteractions is not
comprehensive, for example, selective public interaction is not identified (Gerson et al., 2017,
Macrynikola and Miranda, 2019). And as one of the important psychological factors, the need
for externalesteem is not tested as wedN/an Osch et al2020)Thus, there is a need for
research on systematicalxploration of the relationships between multiple psychological
needs and multiple social interaction pattern under a unified theoretical framework, by which
we can comprehensively explain the motivation of all social interactions from the perspective
of multiple psychological needs.

Additionally, via the review of methodology in previous studies, it is found that structural
equation model (SEM) and regression analysis are mainly adopted, both of which examines
the linear relationship between users’ needs and interaction (Sharma, 2019; Ding et al., 2019;
Zhou et al., 2022).As a supplement, neural network (NN) can be utilized to rank the
importance of the effects of psychological needs on social interaction behavior (Zhou et al.,
2022). Therefore, we try to adopt a two-stage method, namely structural equation modeling—
neural network (SEM-NN) that combines the advantages of the two methods, to validate the
research model.

3. Theoretical development and hypotheses

3.1 Research model

Maslow’s hierarchy of needs and extant studies provide insights for us to identify the main
dimensions of psychologicaleeds to be fulfilled by sociainteractions We use “need to

belong,” “need for social contact,” and “need for emotional expression” to reflect social needs,
“need for self-esteem” and “need for external esteem” to reflect esteem needs (Wu et al., 2020;
Van Osch et 3l12020Zhao et al.2021Krémer et al2022)Physiological needs and safety

needs have limited relevance with social interactions, thus they are excluded in the research
model.Self-realization need is more associated with individual’'s subjective active efforts

rather than social interactioVe use “need for cognition” to stand for the desire to obtain

more knowledge and information, partially reflecting self-actualization need, which could be
relevant to social interaction (Verplanken et al., 1992; Fleischhauer et al., 2015). Therefore, we
regard “need to belong,” “need for self-esteem,” “need for social contact,” “need for emotional
expression,” “need for cognition,” and “need for external esteem” as the antecedents of DOSIP
in the research model (Gangadharba808;Houghton et al2020;Van Osch et al2020;

Saiphoo et al., 2020; Zhao et al., 2021). Additionally, U&G theory suggests that in order to meet
some specific psychological needs, SNS users conduct different online interactions (Gan and
Li, 2018)which lay the theoretical foundation for the relationships between psychological
needs and DOSIA he research modete developed for this study is shown in Figure 1.

We categorize social interactions into two types and six patterns which are treated as the
dependent variable in the modehile treat psychological needs as explanatory variables.

3.2 Research hypotheses
3.2.1 Need to beloriNeed to belong” is a primaryniversal,and practical motivation for
forming relationships and maintaining interpersonal networks (Baumeister and Leary, 1995).
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Figure 1.
Research model
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The sense of belonging emphasizes the personal feeling that an individual is accepted by a
group; it is the internal connection between individuals and the group to which they belong
(Nadkarni and Hofmann, 2012).Users may satisfy their “need to belong” via social
interactions in SNS. Users with a high “need to belong” are more likely to post comments in
their social circles rather than to interact publi¢hgencewe hypothesize that

H1a. “Need to belong” has a negative effect on active public interaction.

Prior studies show that the “need to belong” is a crucifdctor affecting SNS usage and
positively impacts the usage attitude (Gangadharbatla, 2008). Furthermore, users with high
“need to belong” also have stronger willingness to preserthemselves in sociatircles

(Kim and Jang,2019)“Need to belong” can stimulate users to actively engage in social
interactions in selective scopes of SN&reforewe hypothesize that

H1b. “Need to belong” has a positive effect on active selective public interaction.

With the higher demand of users’ need to belong, they prefer to use interactive functions with
strong privacy in SNS (Reich and Vorde2éd,2) and the more private the information they
disclose in status updates (Winter et al., 2014). Therefore, users may increase more active pri
interaction in SNS due to the “need to belong.” Thus, the following hypothesis are proposed.

H1c. “Need to belong” has a positive effect on active private interaction.

“Need to belong” not only has an impact on stable interpersonal relationships and frequent
interactions but also has an important impact on emotional and cognitive processes
(Baumeister and Leary;1995).SNS developmenhas dramatically changed individuals’
perceptions of other people’s livelsers with a higher “need to belong” are more afraid to

miss the useful experience of other users in the network (Yin et al., 2019). Users with a high
sense of “need to belong” increase passive public interaction in order not to miss other users’
information or satisfy daily SNS uskhus,we propose the hypothesis as follows:

H1d. “Need to belong” has a positive effect on passive public interaction.

“Need to beloridhas salient effects on passive interactions, especially when “need to belong”
is not satisfied (Reich and Vorderer, 2012). In our study, passive selective interactions mean



the interactions are conducted in a smaller disclosure scope than passive public interactions.
Thereforewe believe that userahsatisfied “need to belong” may lead to passive selective
public interactionand then we propose the following hypothesis:

H1e. “Need to belong” has a positive effect on passive selective public interaction.

Users’“need to belong” is positively correlated with the routine use of SNS,such as
messaging or browsing (Utz et aR012)Furthermore Passive private interaction mainly

involves browsing messages or comments sent by friends or acquaintances (VValkenburg

et al., 2022).The private interactions between friends can enhance the user’s sense of
belonging (Davies et al., 2016). Therefore, users with high “need to belong” may conduct more
passive private interactiongVe hypothesize the following:

H1f. “Need to belong” has a positive effect on passive private interaction.

3.2.2 Need for self-esteem. Self-esteem is an individual’s subjective evaluation of themselves
(Coopersmith, 1967), which is one part of self-concept. As an intrinsic motivation, self-esteem
can significantly affect the use of SNS, whereas it has different positive or negative effects on

the more nuanced divided SNS usage (Cingel et al., 2022). Positive self-esteem enables users to
express themselves more confidently in SNS (Shchebet2dk®)Such users have a low

need for self-esteeml herefore,users with low need for self-esteem can develop social

network relationships through active public interactiddn the contrary,users with high

need for self-esteem have less active interaction in Siicewe propose the following

hypothesis:

H2a. “Need for self-esteem” has a negative effect on active public interaction.

Previous studies find that users with higher self-esteem are associated with more SNS usage
positively (Valkenburg et aR017)A high level of self-esteem indicates a less demand for
self-esteem. Therefore, users with high “needs for self-esteem” have a corresponding decrease
in their selective interactionSonsequentlywe proposed the following hypothesis:

H2b. “Need for self-esteem” has a negative effect on active selective public interaction.

Users with high self-esteem have excellentinterpersonalrelationships and high self-
recognition and still use SNS with a positive attitude and pattern (Valkenburg 20 4r).

Users with high self-esteem, that is, their “need for self-esteem” is nearly met, and their “need
for self-esteem” is correspondingly reducetut they still maintain a positive attitude

towards using SNSThereforewe hypothesize that users with high “need for self-esteem”

have reduced active private interaction:

H2c. “Need for self-esteem” has a negative effect on active private interaction.

Self-esteem is an integrapart of the self, and individuals maintain a certain level of
self-esteem by constantly maintaining a favorable opinion othemselves (Gaillioind
Baumeister2007)Howeverijt is also found that users with low self-esteem view and click

more posts on SNS than users with high self-esteem (Trié;u et al., 2021). Therefore, users with
high “need for self-esteem” can achieve their value judgments via passive public interaction.
Thus, the following hypothesis is proposed:

H2d. “Need for self-esteem” has a positive effect on passive public interaction.

Recent study finds that users’ browsing content generated by popular influencers may result
in negative emotions and lower self-esteem (Parsons et al., 2021). Therefore, users with high
demand for self-esteem may reduce browsing UGC in ®Ni8h lowers their self-esteem.

Based on this, users with high “need for self-esteem” selectively engage in passive interaction
to maintain their self-esteeifhus,we hypothesize:
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H2e. “Need for self-esteem” has a positive effect on passive selective public interaction.

Individuals with low self-esteem generally encounter more problems in social interactions,
they have a higher need for self-esteem accordingly (Zheng &it, 2021).SNS provides
platforms for users to maintain solid personaklationships to improve their self-esteem
(Wilcox and Stephe2013)Thereforeusers with high “need for self-esteem” may conduct
passive private interactions to maintain more personal relationshipsid exclusionand
enhance self-esteeRencewe propose the following:

H2f. “Need for self-esteem” has a positive effect on passive private interaction.

3.2.3 Need for sociabntactSocial contact is an inherent need for individuasd it is a

common and basic interaction (Hofer and Hagemez£r]18).“Need for socialcontact” is

a crucial part of Maslow’s hierarchy of needs, which includes the breadth and depth of social
interactionsIndividuals can deepen mutual understanding and recognition through social
interaction and finally become a member of the interpersonal network (Williams, 2006). When
users encounter communication difficulties in offline life, they also conduct social
communication via SNS to obtain adequate compensation for offline relationships (Indian
and Grieve2014). The status updatmymmentsand other active public interaction in SNS

can help users establish social relationships in the virtual netwari] these interactions

fulfill users’social contact needEhus, we propose the hypothesis as follows:

H3a. “Need for social contact” has a positive effect on active public interaction.

Online interaction has the same function as offline interactiowhich can satisfy users’

internal social needgind SNS online group interaction can also make up for offline long-
distance interaction (Cao and Meng, 2020). Active selective interaction provides users a way
to interact within groups, which enables users to have the alternatives of the scopes of
disclosure in interaction&lsers with the “need for social contact” can enhance their social
interaction in this wayHencewe propose the following:

H3b. “Need for social contact” has a positive effect on active selective public interaction.

Users with high “need for  social contact” are also inclined to initiates one-to-one
communications and promotes the interpersomelationships in SNS (Valkenburg et al.,
2022)Thereforewe hypothesize:

H3c. “Need for social contact” has a positive effect on active private interaction.

Human beings have the need to establish social contact inherently (Hofer and Hagemeyer,
2018), but the need for face-to-face social contact is different in daily life. Some people like to
stay with others,whereas others enjoy less offline social contact that can improve the life
satisfaction (K&mer etal., 2022) According to the socialcompensation hypothesishe
development of SNS makes better social options available to the unsociable people in the rea
world (Weidman et al., 2012; Zywica and Danowski, 2008). Passive interaction of SNS avoids
embarrassing behavior that tends to occur in the real social interaction and there the former
meets the need for social contact. The interaction behavior of individuals with higher social
contact needs in offline life to still reflected in SN®ereforeusers satisfy their need for

social contact through passive public interaction in SNS, such as browsing contacts. Passive
selective interactions give users more choices, and users can accept these interactions to fulfi
a higher “need for social contact.” Passive private interactions satisfy users’ “need for social
contact,” achieving interactive behavior and information exchange. Users with a high “need
for social contact” are willing to engage in passive private interactions. Thus, we hypothesize
as follows:

H3d. “Need for social contact” has a positive effect on passive public interaction.



H3e. “Need for social contact” has a positive effect on passive selective public interaction.
H3f. “Need for social contact” has a positive effect on passive private interaction.

3.2.4 Need for emotionaxpressionEmotionalexpression is a vitalaspect of the social
interaction processwhich is conducive to communication and contactamong people
(Parkinson, 2005). The need for emotional expression is conscious emotional communication
and is used to achieve the finalesired psychologicatate of an individual(Geddes and
Lindebaum, 2020). “Need for emotional expression” in SNS could be reflected in active public,
selectiveand private interactive behaviolPrevious studies point out that users produce

more SNS interactive behaviors by pursuing emotional support in SNS (Zhao2021).
Specificallythe higher openness of the S more likely users are to seek support from

SNS and obtain emotionasupport from more people (Rains and Brunne2018).Users

produce more frequentand spontaneous active public interactions to obtain emotional

support and social recognition from SNS. With the scopes of disclosure varying in SNS, users
perceive different intimacy with their audience, and the manners they express their emotions
also change. Selective public interactions allow users to feel more intimate and actively seek
emotional support. Users are more inclined to share their emotions with intimate people, and
the more negative emotions they express (Zhao et al., 2021). Therefore, users with high “need
for emotionalexpression” are more likely to confide their feelings through active private
interaction Hencewe propose the following:

H4a. “Need for emotional expression” has a positive effect on active public interaction.

H4b. “Need for emotionakxpression” has a positive effect on active selective public
interaction.

H4c. “Need for emotional expression” has a positive effect on active private interaction.

“Need for emotional expression” is one of the most basic needs of individuals (Parkinson,
2005). People are inclined to share their emotion with intimate peopl(B&h Users can

find emotional resonance by browsing the SNS content they are interested in or by passively
interacting with other users who are more relevant to them (Geddes and Lind2620in,

To sum up, we can infer that user can express their emotions through passive public
interactions to meet their emotionakedsWith the increase of content visibility in SNS,

users feel less intimate and their emotional expressions will decrease accordingly (Zhao et al.,
2021)Thereforeusers will choose a more passive and private interaction channel in SNS,
that is, passive selective public interactiorPrivate interaction has more privacy than
selectivepublic interaction, increasing users’tendency to disclose negative emotions

(Zhao et al2021)Thereforewe propose the following hypotheses:

H4d. “Need for emotional expression” has a positive effect on passive public interaction.

H4e. “Need for emotional expression” has a positive effect on passive selective public
interaction.

H4f. “Need for emotional expression” has a positive effect on passive private interaction.

3.2.5 Need for cognition. The “need for cognition” is a tendency for individuals to engage or
enjoy cognitive endeavors effortfully (Cacioppo el., 1984).“Need for cognition” is an
essentialfactor in processing informationwhich is used to research usershformation-

seeking behavior in SNS (Das efl., 2003).Moreover,individuals with high “need for
cognition” have more persuasive ideas and arguments (Wu &0d4,)At the same time,

“need for cognition” positively affects information behaviors such as creating content or
sharing information (Nam and Hwang, 2021). Therefore, users with high “need for cognition”
may publish and share their views on the SNS via active public interactions. Users with high
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“need for cognition” acquire knowledge and information in various wefyigch users can
selectively engage in public interactions to improve their cognition. “Need for cognition” also
affect users’ ability to search for information (Fleischhauer et al., 2015); thus, such users are
more likely to initiate conversations and obtain needed information through active private
interactionsThereforewe hypothesize the following:

H5a. “Need for cognition” has a positive effect on active public interaction.
H5b. “Need for cognition” has a positive effect on active selective public interaction.
H5c. “Need for cognition” has a positive effect on active private interaction.

“Need for cognition” reflects how individuals process and think about information (Barbaro

et al.2015)‘Need for cognition” serves as the primary motivation for challenging cognitive
motivation.It shows that “need for cognition” has a significant positive relationship with
interactions related to cognitive thinking on the internet (Tuten and Bosnj2@01)SNS

passive interactions reflect users seeking information and browsing information in the network
so the higher the need for cognition, the more their passive interactions. Moreover, users with
high “need for cognition” pursues curiosity and challenge; their attention is focused on passive
interaction in SNS. Higher “need for cognition” encourages users to spend more time on SNS
obtain information (Amichai-Hamburger et 2i007) Thereforeusers with high “need for
cognition” can achieve their goal of obtaining information through passive public interaction.
Passive selective public interaction and Passive private interaction also provide ways to seek
and obtain information. Therefore, we hypothesize the following.

H5d. “Need for cognition” has a positive effect on passive public interaction.
H5e. “Need for cognition” has a positive effect on passive selective public interaction.
H5f. “Need for cognition” has a positive effect on passive private interaction.

3.2.6 Need for externasteemExternal esteem is different from self-estestrich is more

social and relates to an individual’'s overall sense of value at the level of social significance
(Van Osch et al., 2020). Individuals with a high level of “need for external esteem” have a low
level of internal evaluation, that is, low self-esteem. They believe in their own value through
feedback from the externalenvironment,such as recognition and supportfrom others
(Karajala,1977)Therefore such users pay more attention to the evaluation of other users

when using SNS. Users’ active public interaction, active selective interaction, or active private
interaction with other users in SNS have different effects on their image (either good or bad).
Users with high need for external esteem in order to enhance their image and gain the respec
of others will deliberately control their active public, selective public, and private interactions.
Thus,we propose the following hypothesis:

H6a. “Need for external esteem” has a negative effect on active public interaction.

H6b. “Need for external esteem”has a negative effect on active selectivepublic
interaction.

H6c. “Need for external esteem” has a negative effect on active private interaction.

On the one hand, individuals with a high need for external esteem need to constantly improve
and express themselves in order to gain the respect of others. Moreover, research shows that
self-improvement is an essentialotivation for Internet use (Joinso2003).On the other

hand, compared to SNS active interactioSNS passive interaction involves less direct
communication between users and cannot affect othergaluation of themselvedJsers

obtain network information via passive behavior. Users with high “need for external esteem”
determine their personabalue based on feedback received from others (Karajdl@77).



Passive interactions can provide users with sufficieninformation to identify external
feedbackPublic,selective publicand private interactions allprovide users with needed
information. Therefore, we hypothesize users with high “need for external esteem” have more
passive interaction:

H6d. “Need for external esteem” has a positive effect on passive public interaction.

H6e. “Need for external esteem”has a positive effect on passive selective public
interaction.

H6f. “Need for external esteem” has a positive effect on passive private interaction.

4. Research methodology

4.1 Measurement development

We designed a questionnaire to capture psychologicaleeds and SNS behaviorsThe
questionnaire constructs are derived from existing research and considtthree parts.

The first part involves demographic variables such as gender and agke second part

includes the psychologicaileeds of the respondentsuch as “need to belong,” “need for
self-esteem,” and “need for social contact.” The third part elicits data on the respondents’ SNS
active, passive, public, selective and private interaction. The survey uses a seven-point Likert
scale to measure the constructs. Respondents were incentives of 10-20 CNY randomly if they
filled questionnaires completelyhe details of the questionnaire are listed in Appendix 1.

4.2 Sample and data collection

We distributed the online questionnaire link to SNS users via Weib&/eChat,and QQ,

adopting the method of convenient sampling. We deleted the data filled by respondents who
rarely use SNS and those who provided the nearly same answers to all questions. As a result,
the online survey collected 414 valid responsasd the descriptive analysis is shown in

Table 2. More than half of the respondents use Weibo and WeChat. Furthermore, most of the
respondentsare 18-30, which is consistentwith the previous report (CINIC, 2022;
DataReportal2022) Since there are twelve constructs in the research mdbelguantity

of the respondents is adequate according to the suggestions from Hair et al. (2014), Ringle et al.
(2015), and Hair et al. (2019). Therefore, the sample data is suitable for this study in terms of
representativeness and quantity.

5. Data analysis and results
We combine Structural Equation Modeling (SEM) and neural network analysis to verify the
impact of psychologicalneeds on users’behaviorin SNS. SEM is a causal modeling
technology, which can estimate the causal effect in the research model, and is used to verify
the research hypotheses. Nevertheless, SEM can only discover the model’s linear relationship
without considering the process’s complexity (Ding eR@l9Liu et al.,2021Zhou et al,
2022). On the other hand, neural network modeling (NN) can capture some other relationships
between variableswhich has higher complexity than SEMThus, we adopt a SEM-NN
two-stage analysis method to test our proposed research model.

Firstly, we conduct an exploratory factor analysis to assess the factor’s structure with
SPSS 20.0Secondly,SmartPLS 3 is used to test the reliability and validity of the
measurement model, and test the structural model (Ringle et al., 2015). Finally, the significant
predictors in the SEM analysis results are used as the input variables of the neural network
model to rank the importance of the influencing factM&TLAB (2018) is used in neural
network analysis (Mole2004).
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Table 2.
Descriptions of
samples

Variables Frequencies Percentages (%)
Gender

Male 206 49.8
Female 208 50.2
Age

Less than 18 14 3.4
18-30 352 85.0
31-40 34 8.2
Greater than 40 14 34
Education

Master degree or upper 21 5.1
Graduate 25 6.0
Undergraduate 43 10.4
Junior college 278 67.1
High school below 47 11.4
Weiblog

No 108 26.1
Yes 306 73.9
Wechat

No 25 6.0
Yes 389 94.0

Source(s): Author’'s own creation/work

5.1 Common method bias analysis

We use Harman single factor test to check whether there is a common method bias in the dat:
The result of common method bias analysis is shown in Appendix 2.The maximum

explained variance of the extraction factor is 23.276% (<4id¥igating that the common

method bias in the sample data is not severe and can be analyzed in depth (20&93l.,

5.2 Factor analysis
We conduct exploratory factor analysis via SPSS 20.0 to assess the factor’s structure (Zhang
and Liu, 2021)We use Kaiser-Meyer-Olkin (KM@nd Bartlett’s sphericatest to check
whether the data suitfor factor analysis first. The KMO is 0.884,and Bartlett’s testis
significant.Thereforethe data is suitable for factor analysis (Hair et28110).

The factor analysis results are shown in AppendiAB.components are loaded on the
salient factor and explain 76.413% cumulative variafibe.itemsloading to the factor is
higher than 0.5which meets the standard proposed by (Hair et 2010) Moreover.the
loading of the corresponding index is higher than the cross-loadings, which means the factor
structure is clear.

5.3 Reliability and validity

Composite reliability (CRand Cronbach’s alpha were used to teghe reliability of the

constructs in the scale. As shown in Table 3, the CR values are higher than 0.7, and the value
of Cronbach’s alpha are higher than 0l¥means that the scale’s reliability is acceptable
(Fornell and Larcker, 1981). Average variance extracted (AVE), the square roots of AVEs, anc
the constructs’correlations are used to test the validity of the constructs\ccording to

Table 4, the whole AVEs values are higher than 0.4, which indicates the scale has convergent
validity; the square roots of AVEs values are higher than the constructgrresponding



Variable ltem Standard loading a CR

Active public interaction (APU) APU1 0.930 0.880 0.882
APU2 0.846

Active private interaction (API) API1 0.711 0.852 0.853
API2 0.822
API3 0.802
API4 0.741

Active selective public interaction (ASPI)  ASPI1 0.840 0.842 0.841
ASPI2 0.636
ASPI3 0.820
ASPI4 0.709

Need for emotional expression (NeEm) NeEm1 0.712 0.764 0.763
NeEm2 0.635
NeEm3 0.647
NeEm4 0.677

Need for external esteem (NeEE) NeEE1 0.860 0.902 0.903
NeEE2 0.937
NeEE3 0.807

Need for cognition (NeCo) NeCo1 0.981 0.848 0.847
NeCo2 0.738
NeCo3 0.675

Need for self-esteem (NeSe) NeSe1 0.793 0.913 0.914
NeSe2 0.908
NeSe3 0.869
NeSe4 0.836

Need to belong (NtB) NtB1 0.866 0.803 0.804
NtB2 0.725
NtB3 0.681

Passive private interaction (PPI) PPI1 0.890 0.896 0.897
PPI2 0.900
PPI3 0.796

Passive public interaction (PPU) PPU1 0.779 0.876 0.875
PPU2 0.793
PPU3 0.933

Passive selective public interaction (PSPI) PSPI1 0.812 0.843 0.845
PSPI2 0.882
PSPI3 0.711

Need for social contact (NeSo) NeSo1 0.724 0.884 0.885
NeSo2 0.837
NeSo3 0.879
NeSo4 0.798

Source(s): Author’s own creation/work

Table 3.
Scale properties

coefficientsgemonstrating the discriminative validity is appropriate (Fornell and Larcker,

1981; Lin et al., 2017, 2022; Mao et al., 2021). Furthermore, the heterotrait-monotrait (HTMT)

ratio is employed to test the discriminative validity. As indicated in Appendix 4, the HTMT
ratios of constructs are lower than (r8jicating that discriminant validity is fitting.
Furthermorewe also use standard loading of items to examine the convergent validity,

and the result is shown in Table 3The loadings of allitems are higher than 0.6which
signifies that the convergent validity is acceptable (Hair é(0).

5.4 Hypothesis testing

Before the hypothesistesting, we use Variance Inflation Factor (VIF) to assess the
multicollinearity of the modelAs shown in Appendix 5,the modeldoes not suffer from
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multicollinearity problems (Hair et al2014) We used SmartPLS 3 to verify the research

model (Ringle et a2015)The results are depicted in FigureF2om the perspective of the

active interaction in SNS, H1b, H2a, H3a-c, H4a and H4c, H5a, and H6b are supported. From
the perspective of the passive interaction in SN&] and H1fH2d-f,H3e—f,and H4e are
supported.Furthermore,we compare the research hypotheses and analysis results in
Appendix 5.

5.5 Neurahetwork analysis
We use artificial neural network to rank the importance of the significant factors in SEM.
A typical neural network consists of input laybidden layerand output layer.

In our study, the input layer includes the critical influencing factors in SEM analysis, such
as the “need to belong” and “need for self-esteem.” The output layer is SNS interactive
behavior. The six neural network models are tested and verified by MATLAB (2018) (Moler,
2004)We comprehensively analyze the number of neurons in the input and output layers,
and set the number of neurons in the hidden layer &¥6use ten-fold cross-validation to
avoid the over-fitting problem of neural network moddise ratio of training data to test
data is 8:2We use root mean square error (RMSE) to evaluate the accuracy of the model
(Zhou et al., 2022). The results are shown in Table 5. The RSME results in Table 5 show that
the reliability and accuracy of our research model are acceptable. Specifically, this model can
accurately predict the relationship between psychological needs and social interaction.

As shown in Table 6, we calculated the importance of psychologicaéeds to social
interactions. It can be found that “need for emotional expression” is the most vital predictor of
active public interaction, followed by “need for social contact.” In terms of passive interaction,
“need for emotionakxpression” is the greatest influencing predictor of passive selective
public interaction, followed by “need for self-esteem,and “need for social contact.”

The biggest factor affecting passive private interaction is “need for cognition.” Furthermore,
we rank the importance and compare it with the SEM results. We find that the SEM results
are mostly consistent with the neurahetwork analysis resultsWhereas there are some
inconsistencies between the significant levels of path coefficients obtained by SEM and the
importance rank of the predictors obtained by the neural network analysis. For example, NN
analysis results show that “need for external esteem” is the most important influencing factor
of active selective public interaction, while the SEM results indicate that “need to belong” is
the most effective predictor. The reason behind the difference is that NN model detects more
complex relationships (called black boX)etween variables (Zhou eal., 2022;Liebana-
Cabanillas et a018)while SEM only tests linear relationships.

6. Discussions and implications
6.1 Result discussions
“Need to belong” is the most basic individual need in addition to physiological needs and
security needsThe result shows that “need to belong” significant impacts the active and
passive selective interaction, and passive public interaction in SNS. However, users with high
need to belong have less active public interactioifihis is most likely because the core
function of “need to belong” is to stabilize group interpersonal relationships, and active public
interaction has less connection with maintaining the stability in SNS. The results of NN show
that “need to belong” has the same effect on active and passive interactions, and the degree of
importance is also small.

The research results on self-esteem and SNS use are inconsistent in the extant literature.
This study provides a possible explanation for the existing inconsistency in the literature.
Users with low self-esteem develop more SNS relationships via active public interactions
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Inputs:NtB, Inputs: Inputs:NtB,
NeSeNeSo, Inputs:NtB, NeSo, Inputs:NtB,  Inputs:SE, NeSeNeSo,
NeEmNeCo NeSoNeEE NeEm NeSe, NeEm NeSoNeEm NeCo

Outputs: Outputs: Outputs: Outputs:
Networks  Outputs: APU ASPI API PPU PSPI Outputs:PPI
1 1.203 1.326 1.011 1.516 1.044 1.502
2 1.189 1.296 0.998 1.295 1.144 1.477
3 1.189 1.339 1.006 1.349 1.130 1.411
4 1.167 1.306 1.048 1.270 1.035 1.575
5 1.188 1.307 1.036 1.404 1.299 1.370
6 1.169 1.442 1.026 1.449 1.159 1.435
7 1.108 1.469 0.984 1.328 1.086 1.396
8 1.135 1.347 1.032 1.351 1.019 1.539
9 1.192 1.367 1.027 1.353 1.131 1.426
10 1.196 1.261 1.027 1.381 1.112 1.407
Average 1.174 1.346 1.020 1.370 1.116 1.454 Table 5.
SD 0.029 0.062 0.018 0.069 0.077 0.063 RMSE for neural
Source(s): Author’s own creation/work network models

because these users rely on the recognition of others and are more sensitive to interpersonal
relationshipsThey hope to gain more recognition from the outside world by publishing
content and information publicl@n the contraryusers with high self-esteem have a good
psychologicaktate through socialcomparison and maintain interpersonaklationships

through passive interaction in SNS. Moreover, “need for self-esteem” is the second important
predictor of passive publiselective publicand private interaction based on NN analysis.

“Need for self-esteemhas stronger impacts on passive disclosure ratherthan active
disclosure behaviors.

“Need for social contact” is a vital factor in the process of using SNS. For example, some
users like to actively communicate with others at any time, while others are more passive in
network interaction. No matter what type of users, the higher their need for social contact, the
more corresponding social interactions they will have. Therefore, “need for social contact” is a
potentially important motivation in the usage of SNS. In situations such as lockdowns during
the pandemic period, it's possible that majority of users will resort to SNS to fulfill their “need
for contact” as there is simply no more convenient option. Furthermore, the “need for social
contact” is the second crucial predictor to active interaction, suggested by NN analysis. This
result further validates the outcomes of SEM, indicating that “need for social contact” is an
essential interaction predictor to active interactions.

Need for emotional expression has a significant negative impact on the passive public
interaction,which may be because the passive public interaction is mainly reflected in
information consumption behaviors such as browsifdthough users can get emotional
resonance to a certain extent, they cannot meet their need for emotional expression. Moreover,
the passive public interaction reduces the intimacy between uséngreby reducing the
desire of users to express their emotions. Therefore, the higher degree of need for emotional
expression of usershe lower their passive public behaviddn the other handusers get
emotionalsupport from others via socialinteractions tend to express their emotions to
intimate others (Rim,2009)and vent their emotions through public interactive platforms
(Zhao et al.2021)Thus, “need for emotionaéxpression” is significantly related to users’
active interactionAccording to the results of neurahetwork analysis{he importance of
“need for emotional expression” on APU, API, PPU, and PSPl is 100, which means that “need
for emotional expression” is the most critical predictor.
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“Need for cognition” is a stable individual difference and a strong predictor of information
processing and decision-making behaviddsers with high “need for cognition” have a
positive attitude towards the content with novelty and complexity. Consequeetty for
cognition” have a positive influence on active public interactiomhich has a variety of
large amount of informationln contrast,it has a significant negative impact on passive
private interactionand NN analysis shows that it is the foremost predictor to the passive
private interaction. This is because “need for cognition” is positively correlated with
online information seeking behavidrdoweverwhen passive private interaction typically
involves (although in some social mediigs possible to take place in one-many or many-
many modes when groups are involved) one-to-one interaction, the information and content
involved have certain limitations.

Surprisingly,there is no significant relationship between “need for external esteem” and
passive interaction. The plausible explanation may be that all kinds of news and information
are widely disseminated via SNS. No matter whether users’ “need for external esteem” is high
or low, we expect that they obtain real-time information and news for most high publicity
news. Therefore, need for external esteem will not significantly affect the passive interaction
of users in SNS. However, “need for external esteem” can only be fulfilled by active selective
public interaction. Moreover, the importance of “need for external esteem” on active selective
public interaction is highest based NN analysisich also verifies the outcomes of SEM.

Finally, we summarize the intensity and importance of the influences of psychological
needs on DOSIP in SNBhe results are shown in Appendix 6.

6.2 Theoreticamplications

Above all, the unified theoreticaframework of multi-dimensiongbsychologicaheeds to
multiple socialinteraction patterns overcomes the weaknesseseatant studies fill the
research gapand advances the research about usesscialinteraction behavior in SNS
(Reich and Vordere2012Macrynikola and Miranda2019:Tobin et al. 2020Valkenburg
et al.2022).

The examination of the research model validates the intrinsic causation of each specific
interaction pattern from psychological needs perspective ,which explain the various
phenomena of users’ certain social interaction activities. Hypotheses H1b, H2d, H3a—c, H3e-f,
H4a,H4c—eH6b are originally validated in empirical resears¥hich provide insights for
future studies and indicates the novelty of this study.

The systematic classification ofocialinteraction patterns according to the levebf
activity and disclosurgyamely six categories of DOSWhich advances the work of Reich
and Vorderer (2012)The categorization based on the two dimensions covers abcial
interaction activities of users, which is of relevance for fully understanding users’ information
behavior in SNSThis provides a base for further investigation about the antecedents and
consequents of DOSIP in more extensive perspectives.

6.3 Practicaimplications

The findings also provide meaningful managerial insights for SNS platforms. SNS designers
can develop differentinteraction modules or provide differenttontentrecommendation

portfolios consistent with users’ needs, so as to increase the attractiveness and improve user
stickiness of SNS. At the same time, SNS platforms can promote and publicize UGC to satisfy
their psychological needs and promote the diversified development of platforms.

From the view of active social interactions, active public interaction is affected by “need to
belong,” “need for self-esteem,” “need for emotional expression,” and “need for cognition.”
Therefore, to popularize the diversity of UGC, the SNS platforms are supposed to cater to the
variety of users’ psychological needs. For example, in the light of the motivation of need for
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social contact to public interaction, SNS platforms may establish a highly interactive public
interaction module so thatusers can feelcomfortable communicating with others and
establishing friendly relations via using SNS. Since need for emotional expression also has a
positive impact on active public interaction, SNS platforms can exploit the power of artificial
intelligence to communicate and interact with users in a realistic way such as to enable/evoke
users to express their emotions and satisfy their social contact need at the samEdime.
example, in the near future, we do anticipate that immersive experiences in social networks
will become more commonplace.
From the view of passive social interaction, the scale of registered user of SNS platforms
can be enlarged by increasing the frequency of users’ passive social interactions.
For exampleSNS platforms can push the customized content that users are interested in
to improve their sense of belongingp as to cultivate user stickinesBhey can also push
certain knowledgeable content for users with high need for cognition to keep a higher user
retention rate. Platforms can also create libraries of more innovative personalized (animated)
emoticons that users can readily draw on such resources for passive communications.
Public sentiment management sectors can also obtain relevant insights from this study.
DOSIP play different roles in the different stages in the evolution of public opinions
(Fang et al., 2019). Generally, active social interactions are critical for the generation of public
opinions at the beginningand passive sociainteractions may boost the surge of public
opinions in sequential stages (Sude e8l1,9;Soffer,2019)Our findings are favorable to
understanding the motivations of socialteraction behavior in different stages of public
sentiment development,which facilitates public sentiment governancefor business
organizations and public sectors.

6.4 Limitations and directions of future studies

First, although our study includes six main patterns of social interaction in SNS, our sample
data are only obtained from Chinand the observed SNS behaviors may be affected by
culture,customand other factorsAnd the age range of the respondents is limited as well.
Future studies may adopt the samples with a wider age range from multicultural background
to verify the research modelSecondwe employ the Harman single factor test to assess
common method biaswhich is another limitation of this study. Furthermore,as users’
interactive behaviors may be also affected by usemr’sonalities and external situations,

future research can focus on the interaction of psychologicaleds and personalitiesr
incorporate users’ situations into the research model as a moderate variable. Finally, with the
prosperity and development of SN8ifferent genre of sociaplatforms emergessuch as
metaverse services which provide more unique functions to attract users. Therefore, scholars
can track the frontier of SNS development and explore upsyghological motivations to
participate in metaverse world.
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Table A1.

Appendix 1

Construct

Scale items Source

Need to Belong (NtB) In reality, | do not mind whether others acce@angadharbatla (2008)

Need for Self-esteem

(NeSe)

Need for Social
Contact (NeSo)

Need for Emotion
Express (NeEm)

Need for Cognition
(NeCo)

Need for External
Esteem (NeEm)

Active Public
Interaction (APU)

Active Selective
Public Interaction
(ASPI)

Active Private
Interaction (API)

Measures of constructs

me or not (reverse question)

| seldom mind whether others care me or not
(reverse question)

If not accepted, feel nothing needed to
concern about (reverse question)

| have a positive evaluation on me

| feel that | am a person of worth

| feel that | have a number of good qualities
On the wholel am satisfied with myself

| prefer using SNS to contact with my friend8onds-Raacke (201Bgich and
| like using SNS to share my living status ~ Vorderer(2012)

To share thingsl considered interesting or

meaningful

Feel connected to others

Forums or post bars provide me opportuniti@hao et al(2021)

with freely expressing my own opinions

Anonymous forums fit me better to post

something relaxing

Freely posting in public SNS sites does not

influence others’ perceptions about me in

reality

Self-expression in SNS sites makes me release

the bad mood

| prefer complex to simple problems
Thinking is not my idea of fun

Learning new ways to think excites me very
much

It is important for me to get other’s respect Heatherton and Polivy (1991)
and recognition

| feel other’s appreciation to me is critical

| feel other’s positive comments on me is

important

| generally post opinions upon some public Pagani et al(2011)Verduyn et al.
topics via public blogforums and bars (2015)
| generally post my comments upon other
opinions via public blogdprums and bars

| seldom post photos in group discussions in

SNS apps

| seldom post interesting things in group
discussions in SNS apps

| seldom post my status on my pages of SNS
apps

| seldom post short videos in group

discussions or personal webpages of SNS

sites

| prefer to start a private talking with friends

| frequently check messages sent by others

via SNS apps

| generally give comments upon friend’s

updated statuses at first time

| generally give feedbacks upon other’s
comments on my status as soon as possible

Rosenberg (1965)

Cacioppo et a{1984)

(continued )




Construct Scale items Source

Passive Public | seldom learn other’s opinions on economidshen et al2016)Ding et al. (2017),
Interaction (PPU) and society topics via Weibloblogs,and Verduyn et al(2015)Reich and
forums (reverse question) Vorderer (2012)

| seldom browse other's comments about
some public topics posted on blogs and
forums (reverse question)

| seldom learn some professional knowledge
via public SNS sites (reverse question)

Passive Selective | generally click messages sent by others in
Public Interaction groups of SNS Apps
(PSPI) | generally browse some news posted in

groups posted

| generally click videos posted in groups
Passive Private | seldom check my SNS messagesess
Interaction (PPI) something needs to be contacted with others

(reverse question)

| seldom check other’s status in SNS apps

(reverse question)

| seldom read other's comments on my posted

status in SNS apps (reverse question)

Source(s): Author’s own creation/work Table A1.

Appendix 2

Initial eigenvalue
Component Sum Percent variance Cumulative %

Table A2.
1 16.759 23.276 23.276 The result of Harman

Source(s): Author’s own creation/work single factor test




Appendix 3

ITP

( panunuo?)

7100 9200 1200 9t0°0 980°0 11170 10€°0 8120 S80°0 0L00 0€0°0 €900 € Ndd
0000 0010 S00°0 ¥€0°0 90°0 €980 0410 0Lzo 0S0°0 6€0°0 ¥S0°0 G100 2 Ndd
0800 6500 €100 ¥S0°0 8500 2€8°0 S61°0 6220 €100 G900 870°0 2000 1 'Ndd
zeLo 6100 6500 8120 2010 1SL°0 100 G200 0920 8G1°0 2010 100 ¥ 1dv
1920 1200 LLL'0 6€2°0 961°0 €200 00°0 12000 2G2°0 1800 €vL'0 2500 € 1dv
6L0°0 8€0°0 80L°0 9620 ¥61°0 10070 000 G200 2.0 (07400} €eLo G€0°0 2 1dv
ZLoo 0€0°0 €600 2800 661°0 700 €600 6900 G2l0 7120 880°0 0€L’0 L ldv
€200 G200 6100 0010 0200 61170 7100 4540 1200 ¥€0°0 190°0 ¥01°0 ¥ 1dSY
660°0 680°0 200 6800 G900 9020 991°0 9610 L€0°0 8+0°0 €500 690°0 € 1dsvY
980°0 SL0°0 010 G€0°0 €200 SLL°0 €6€°0 20 1100 9€0°0 9t0°0 L¥0°0 2 1dsvY
€900 110 #90°0 00°0 2100 2600 1200 882°0 L0 2910 100°0 8500 L IdSY
G480 G200 6,00 €210 2170 25800 LSL°0 ¥20°0 €210 810 €010 9500 Z2 Nndv
€80 180°0 (0)40] 1800 881°0 2v0°0 1210 ¥G0°0 9G1°0 €62°0 000 9500 L Ndv
6200 000 0610 2010 60L°0 1€0°0 €000 €900 1170 [4%40) G110 €20 ¥ 338N
20070 ¥€0°0 0cLo 6100 2800 1000 2000 G€0°0 Lo 020 1980 602°0 € 338N
2S00 2€0°0 sZLo 110 (0} 40] 6000 100 00 210 oLL0 8€8°0 6€2°0 Z 338N
2S00 9G60°0 0€L0 6900 2910 L¥0°0 0600 0S0°0 €800 L0 [N 19 7Al0) }33eN
¥00°0 0900 0S.2°0 0500 rLo €000 6€0°0 1200 YEL0 8220 910 €62°0 € 008N
1010 €000 0280 8600 6100 2v0°0 6€0°0 €200 €00 1120 1810 $92°0 Z 009N
2eLo 210 2s.2°0 00 960°0 8100 16170 SL0°0 8€0°0 0LL0 861°0 €G1°0 1 008N
8000 8700 6€1L°0 0€L’0 9960 000 0600 7100 ¥82°0 1020 [4%40] 6600 ¥ Ww3sN
[44 %] 6700 180°0 8800 11170 2010 160°0 2200 651°0 6000 €51°0 S90°0 € Ww3sN
890°0 ¢.00 120070 061°0 102°0 090°0 800 180°0 19070 1820 860°0 100°0 Z w3sN
14740 €200 ¥01°0 coL’0 0490 0000 6100 ¥€0°0 GeCo 0cl'0 9600 881°0 L w3eN
680°0 1€0°0 €910 Zv0'0 6¥1°0 €v0°0 G200 €100 6S2°0 .0 1020 6¥1°0 ¥ 0S8N
1020 1¥0°0 9210 ¥L0 6710 9900 1G1°0 €eLo ¥81°0 020 ¥61°0 G61°0 € 0SeN
0s1°0 800°0 L0 G900 9910 2100 1700 21’0 (0) 740) 1220 9LL’0 9910 Z 0SeN
8900 1200 12170 Lo 6210 8000 0400 L¥0°0 2010 1€2°0 [AerA] 2020 1 0S8N
SL0°0 0LL0 9510 L0 8500 G€0°0 100°0 0L0°0 160°0 Lclo 1920 0820 ¥ 9SeN
1G0°0 0200 62L°0 860°0 2600 €100 8100 2€0°0 €200 681°0 [AxA] 8280 € 988N
¥20°0 9€0°0 2.0 120170 2600 €00 8200 1200 1900 yAZzAl) 6120 128°0 Z79SeN
0t0°0 920 16170 080°0 ¥20°0 0€0°0 S00°0 ¥00°0 680°0 2900 Sg8L°0 6180 [AEISEN
1900 28’0 7010 8000 2S00 180°0 €200 6100 1100 6500 [4%0)0] 0cl0 € aN
ZLo0 r8'0 1€0°0 200 $G0°0 L0 2.00 6200 0010 6100 ¥90°0 ¥0°0 2 aN
180°0 ¥08°0 0000 2500 1000 1000 602°0 Lo 0€0°0 691°0 ¥¥0°0 €900 1 aIN
cl 1 ol 6 8 A 9 S 14 € Z l sway
suauodwo)
c
2
<)
a
IS
o]
o ©
28 x
I} m £
SXE




Table A3.

3JOM/UO[}EBIO UMO S Joyiny :(S)924nog
sisAjeuy jusuodwo? [edioudpoyla|y uonoesx3 :(s)a1oN

€v'oL 41872 029'LL 9€0'69 6€2'99 G0L'€9 ¥6.'6S G919 SvaLS ¥8L'G¥ L€€°8E 6€€'Ge % dAle|nwng
coee 4944 €85°¢C 86.°C veL'e Lee 629°¢ 029y c9L'S €Gv'L 66l 6€€°G¢ SJUBLEA JO %
¥¥6°0 (440" 650} PA4 " §g8clt AN 88y’ ¥68°L c9eC 950 12€°S 68€°0L senjeAusbly
080°0 1010 6¥0°0 9100 0500 i1 0] ¢s8°0 SLL0 000 GS0°0 €100 8€0°0 € 1dd
G600 S60°0 clLLo 1€0°0 ¥10°0 €veo 1980 8.1°0 2000 9200 2900 9200 Z'1dd
6800 r4a] €600 1700 600 8€¢0 1080 €020 G500 9900 9900 2200 L 1dd
orlo 6900 ¢000 6080 €910 7100 ¥00°0 L1700 LL10 9LL0 0900 500 € 1dsd
€010 1100 1200 9110 0610 9010 1200 9100 90 ¢L00 181°0 celo 2 1dsd
8200 0¥0'0 000 8810 8010 2e00 0100 800 820 680°0 €010 cleo L7 1dsd
cl b oL 6 8 L 9 S 14 € 4 3 sway

syjusuodwo)




ITP Appendix 4
Factors APU  API ASPI NeEm NeEE NeCo NeSe NtB PPI PPU PSPPI
API 0.470
ASPI 0.118 0.121
NeEm 0.527 0.671 0.123
NeEE 0.223 0.405 0.105 0.481
NeCo 0.373 0.329 0.100 0.423 0.507
NeSe 0.228 0.317 0.094 0.386 0.594 0.601
NtB 0.217 0.104 0.274 0.152 0.052 0.197 0.194
PPI 0.271 0.066 0.462 0.132 0.068 0.181 0.059 0.315
PPU 0.189 0.168 0.548 0.207 0.067 0.063 0.039 0.261 0.553
Table A4. PSPI 0.344 0.656 0.092 0.559 0.383 0.279 0.384 0.062 0.053 0.141
Heterotrait-Monotrait NeSo  0.482 0.594 0.100 0.592 0.547 0.559 0.530 0.095 0.094 0.044 0.426
ratio (HTMT) Source(s): Author's own creation/work
Appendix 5
Factors APU APl ASPI NeEm NeEE NeCo NeSe NtB PPl PPU PSPl NeSo
APU
API
ASPI
NeEm  1.590 1.541 1.187 1.561
NeEE 1.431
NeCo 1.723 1.707
NeSe 1.693 1.689 1.204 1.405
NtB 1.060 1.023 1.052 1.044
PPI
PPU
Table A5. PSP
e NeSo  1.962 1.541 1.442 1,557 1.837

Variance inflation
factor (VIF)

Source(s): Author's own creation/work




Appendix 6

Hypotheses Analysis
Hypotheses direction results
need to belong — active public interaction (H1a) negative negative
need to belong - selective public interaction (H1b) positive positive
need to belong — active private interaction (H1c) positive \
need to belong — passive public interaction (H1d) positive positive
need to belong — passive selective public interaction (H1e) positive \
need to belong — passive private interaction (H1f) positive positive
need for self-esteem — active public interaction (H2a) negative negative
need for self-esteem — active selective public interaction (H2b) negative \
need for self-esteem — active private interaction (H2c) negative \
need for self-esteem — passive public interaction (H2d) positive positive
need for self-esteem — passive selective public interaction (H2e) positive \
need for self-esteem — passive private interaction (H2f) positive positive
need for social contact — active public interaction (H3a) positive positive
need for social contact — active selective public interaction (H3b) positive positive
need for social contact — active private interaction (H3c) positive positive
need for social contact — passive public interaction (H3d) positive \
need for social contact - passive selective public interaction (H3e) positive positive
need for social contact — passive private interaction (H3f) positive positive
need for emotional expression — active public interaction (H4a) positive positive
need for emotional expressieractive selective public interaction (H4b) positive \
need for emotional expression — active private interaction (H4c) positive positive
need for emotional expression - passive public interaction (H4d) positive negative
need for emotional expression — passive selective public interaction (H4®sitive positive
need for emotional expression — passive private interaction (H4f) positive \
need for cognition — active public interaction (H5a) positive positive
need for cognition — active selective public interaction (H5b) positive \
need for cognition — active private interaction (H5c) positive \
need for cognition — passive public interaction (H5d) positive \
need for cognition — passive selective public interaction (H5e) positive \
need for cognition — passive private interaction (H5f) positive negative
need for external esteem — active public interaction (H6a) negative \
need for external esteem - active selective public interaction (H6b) negative negative
need for external esteem - active private interaction (H6c) negative \
need for external esteem — passive public interaction (H6d) positive \
need for external esteem — passive selective public interaction (H6e) positive \
need for external esteem - passive private interaction (H6f) positive \

Source(s): Author’s own creation/work

Table A6.
Comparison of
research hypotheses
and analysis results




ITP Appendix 7

Psychological needs Path coefficients Importance  Social interaction patterns
Need to belong 0.143*** 68.58 Active public interaction
Need for self-esteem 0.164* 48.96
Need for social contact 0.269*** 91.32
Need for emotional expression 0.347** 100
Need for cognition 0.151** 53.92
Need to belong 0.311*** 73.43 Active selective public interaction
Need for social contact 0.252*** 92.19
Need for external esteem 0.253** 100
Need for social contact 0.300*** 83.00 Active private interaction
Need for emotional expression 0.494*** 100
Need to belong 0.255*** 28.27 Passive public interaction
Need for self-esteem 0.164* 34.45
Need for emotional expression ~ 0.229*** 100
Need for self-esteem 0.176** 76.91 Passive selective public interaction
Need for social contact 0.063** 66.12
Table A7 Need for emotional expression 0.452** 100
Intensity énd Need to belong 0.306*** 66.18 Passive private interaction
importance of Need for self-esteem 0.224** 86.04
psychological needs td\eed for social contact 0.198*** 56.26
social interaction Need for cognition 0.365™** 100
patterns Source(s): Author’s own creation/work
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