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Abstract: Children begin to understand the world from birth, gradually recognizing their existence.
On interaction with their surrounding environments, they begin to recognize themselves and grad-
ually develop self-concepts. With the advancement in technology, smartphones have become an
indispensable daily necessity. The age at which a child handles a smartphone is gradually decreasing.
Many traditional toys are increasingly being replaced by smartphone games, which have become an
essential part of children’s lives. This study attempts to understand the impact of smartphone games
on the development of children’s self-concept. Using the Piers-Harris Children’s Self-Concept Scale,
a questionnaire survey was conducted among students of grades 3 and 4 in elementary school.

Keywords: smartphone games; elementary school students; self-concept; Piers-Harris Children’s
Self-Concept Scale

1. Introduction

With continuous advancements in technology, practically everyone has a smartphone
now, enabling seamless contact between people and easy access to the Internet at any time
and from any location. It has also make the Internet accessible on mobile phones; people,
thus, are no longer limited to using computers to surf the internet. Instead, it exposes
people to diverse forms of entertainment and makes it convenient to take photographs,
listen to music, and access software, making lives more convenient.

Nowadays, mobile surfing time is on the rise—from 92 min in 2011, 201 min in 2016,
and 204 min in 2017, to 211 min in 2018 [1] In terms of age of use, according to a 2015 survey
of children aged 11 and 12 by the Children’s Welfare Alliance Cultural and Educational
Foundation, 47.9% of the respondents had smartphones, and 81.7% of them used them for
playing games. This data shows that children who grew up in the age of digital technology
with experience of video and digital games showcase new and unique abilities, languages,
and logics, gradually forming the so-called video game generation [2,3]. Now, due to their
popularity and rapid spread, mobile phones and the Internet have become an important
part of the lives of curious children, especially for leisure and entertainment. In addition
to learning in class, elementary school children use digital media to collect information
on the Internet to complete their homework after class or at home. In their spare time,
children also engage in leisure and entertainment activities through the media (reading
and listening) [4].

Children face anxiety in the process of growing up, as well as life pressures from
schoolwork, family, and interpersonal relationships. In the process of playing games,
they obtain emotional relief and spiritual comfort. However, there also are people who
negatively indulge in playing games, leading to disorder in their lives and physical harm.
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Children who play video games are just as keen on sports, comics, star chasing, and drama.
They get emotional relief, get to know themselves, and make friends while participating
in leisure activities. Because almost everyone has a smartphone now, online games are
more easily accepted by most children, providing them with new options and experiences.
We have also seen the positive impact of games on people. For example, in a 2014 CNN
Finance Interview, “Why I put World of Warcraft on my resume”, an American person
mentioned the World of Warcraft game in his resume, emphasizing his leadership in the
virtual and real world, and was interviewed. It paid off and he went on to serve as the Chief
Information Officer (CIO) of Starbucks, and later as the Chief Operating Officer (COO) of
Symantec, a well-known information security company. It has, thus, been observed that
playing games does not always have negative results in life.

Children entering the elementary school stage slowly get out of the subjective period.
The living environment at this stage allows children to interact with teachers and friends,
and enter a period of self-objectification [5]. Such changes are significant in the development
of elementary school age children, especially the self-concept. If a child’s self-concept
development is positive, it helps their physical and mental development. On the contrary,
it may have a negative impact on the development of their mental health and other
aspects [6]. Most of the topics among elementary and middle school children are around
games. With the advancement of science and technology, the content of games has gradually
increased from traditional toys and sport games to computer and mobile games. In recent
years, due to the declining age of owing smartphones, elementary schoolchildren in many
countries are now focusing on smartphone games, which have become a part of their lives.
Smartphone games add a lot of fun, but at the same time have an invisible impact on lives.
Therefore, owing to its popularity and many elementary school students owning their own
smartphones, this research intends to understand the impact of smartphone games on the
self-awareness of these children—the self-concept.

The aims of the research are as follows:

(1) Understand the situation of smartphone gaming experience of middle-grade students
in elementary school,

(2) Understand the current situation and differences in the self-concept of middle-grade
students in elementary school,

(3) Understand the relationship between smartphone gaming experience and self-concept
of middle-grade students in elementary school.

The following research hypotheses are proposed as the basis for the statistical test:

Hypothesis 1 (H1). Different genders show significant differences in the self-concept of middle-
grade students in elementary school.

Hypothesis 2 (H2). Different grades show significant differences in the self-concept of middle-
grade students in elementary school.

Hypothesis 3 (H3). Different smartphone gaming experiences show significant differences in the
self-concept of middle-grade students in elementary school.

2. Literature Review

This research explores the impact of smartphone gaming experience on primary school
students’ self-concept. The literature discusses two parts: (1) the definition and constituent
elements of self-concept, (2) the influence of smartphone games on children.

2.1. Definition of Self-Concept

Cooley used “The Looking-Glass Self” to illustrate the concept of self. After inter-
acting with others, people visualize their own picture in the minds of others, as well as
the perspectives of others on this image [7]. Self-perception, based on the performance
and reaction of others to oneself, is to understand what kind of person you are, such as
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whether you are welcomed by others, and whether the interpersonal relationship is good.
Therefore, Cooley’s “self in the mirror” is based on the individual’s imagination through
the interaction with others, what kind of image they have in the hearts of others, and
thinking about other people’s possible thoughts about this image from the perspective of
others. It is based on “How other people perceive me”. Mead explained it based on Coo-
ley’s point of view, and believed that self-concept is the gradual development of a kind of
interaction and relationship between individuals and others in various aspects [8]. People’s
cognition of themselves often comes from their interactions with others or their expecta-
tions of themselves. It believes that self is gradually formed through various interactions
between individuals and the environment. In different environments, the different groups
involved and different reactions of others will cause different self-concepts. Therefore,
people’s cognition of self is often formed by interaction with others. Rogers believes that
self-concept is an individual’s overall view of oneself, including one’s own perceptions
of one’s own abilities, personality, the relationship between individuals and others, and
various evaluations obtained by individuals in the process of pursuing goals [9,10].

Shi Xiuqing believes that self-concept can change in different situations [11]. A scholar
once designed an experiment in which subjects would get feedback from others about their
self-description, and this feedback would confirm or refute the subject’s claims. The subjects
were divided into two groups, one group could interact with others, the other group could
not. Subjects who can interact with others will actively verify their self-description by
responding to their rebuttals. But on the other hand, subjects who are unable to interact
with others have no opportunity to interact with others, and are affected by feedback from
others, and have considerable changes. Some researchers have also found that people will
selectively interact with people who have the same view of themselves, actively choose
roles that are consistent with their self-concept, and selectively pay attention to the feedback
that confirms their self-description. In this way, the self will protect them from changes;
even those caused during the experiment will disappear in a short time [12]. It can be seen
that self-concept is affected by feedback from others.

Self-concept is the knowledge and evaluation of oneself, and it is a very important part
of individual development [13]. It is also an interpretation of oneself through subjective
understanding in the objective experience of an individual’s interaction with others and
feedback in the environment. It is the core of the personality structure. When this expe-
rience continues to accumulate, it forms a personal pairing. Self-integrity understanding
and self-evaluation are a set of subjective thoughts [14]. With age, experience will continue
to increase, and self-concept will also continue to grow. Therefore, the self-concept is a dy-
namic change in a person’s life [15]. Gong Yuwen believes that self-concept is a conceptual
indicator of the overall understanding of an individual. From active perception of oneself
to a collection of experiences to evaluate oneself from a more objective angle, the individual
gradually develops through the process of environmental interaction and socialization—to
form a concept and evaluation of one’s own image, behavior, ability, values, and emotions;
to understand oneself from a comprehensive view of oneself; and to form a cognitive model
of oneself [16]. Research by Renske Van der et al. showed that the ideas of others are very
important in constructing a self-concept—the opinions of others are internalized into a
part of the self-concept. This occurs at the behavioral and neurological level throughout
adolescence. This may contribute to the development of a stable self [17].

In summary, self-concept is a person’s experience of one’s existence, including through
personal experience, reflection, and feedback from others, to gradually deepen an under-
standing of oneself, integrate various habits, abilities, concepts, emotions, and behaviors
shown by the individual, and become a universal and subjective idea of oneself as a whole.

Self-concept is composed of three parts: reflection evaluation, social comparison, and
self-perception:

(1) Reflection evaluation: one gets information about oneself from others. For example,
when a child draws a picture and the parents say that it is very good, he or she will
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definitely become an excellent painter. After the child listens to it, he or she will draw
more pictures or draw pictures more seriously in response; and vice versa.

(2) Social comparison: it is a relative rather than absolute standard to confirm and
measure oneself through comparison with others. For example, when test results
are announced, students compare their scores with their classmates to understand
their ranking in the class. In the case of a class average of 30 points, if a person scores
50 points, they consider it good.

(3) Self-feeling: see yourself in your own way, rather than judge yourself through others
or in comparison with others. For example, after completing a task, you gain a
sense of accomplishment, and subsequently increase in self-confidence and feel better
about yourself.

2.2. Children’s Self-Concept

The subject of this study are children in the third and fourth grades at elementary
school. Therefore, this article focuses on the views of various scholars on the self-concept
of this age group, in order to understand the characteristics and developmental focus of
the self-concept of elementary school children.

Children aged six to twelve years are in the “incubation period” of sexual psychologi-
cal development. Boys and girls are separated into single-sex groups. At school, children
learn to improve their problem-solving skills and internalize social values [18]. At this
stage, children begin to earnestly learn basic knowledge and skills and face the demands
of society, and will compare and compete with others from time to time to establish self-
efficacy. Successful learning experiences, the support and encouragement of teachers and
parents, and sincere acceptance can promote children’s sense of diligence; otherwise, they
develop an inferiority complex and construct a negative self-concept [19]. For example,
students who are interested in reading will devote more time to reading because of their
interest, and because they devote more time, they will form the belief that they are bet-
ter than others at reading, and students who have this belief are more likely to perform
better in reading than those who lack self-confidence or do not have such beliefs [20]. Li
Qiuying believes that painting can help children let go of their defensive attitudes, while
also improving an individual self-concept. [21]. Self-concept is not inborn, but a result of
socialization. It is generated after individuals interact with others and the environment,
and can be changed and learned [22].

Schaffer pointed out that the development of children’s self-concept changes over
time; it can be divided into the following six points [23]:

(1) From simplicity to differentiation: children form a holistic concept and gradually make
showcase subtle differences as they grow up, taking into account contextual factors.

(2) From inconsistency to consistency: younger children are more likely to change their
self-evaluation; older children know their stability.

(3) From concrete to abstract: children start focusing on the external level visible to
the naked eye, and gradually develop to focus on the inner level invisible to the
naked eye.

(4) From absolute to relative: children tend to focus on themselves and do not refer to
others. As they grow older, they gradually begin to compare themselves with others
and understand themselves through comparison.

(5) From optimism to reality: younger children portray themselves more glamorously,
and as they grow older, they also mention their own strengths and weaknesses, and
their viewpoints will be more balanced.

(6) From public self to private self: children have never been able to distinguish between
public behavior and private behavior, to distinguish between the two, and believe
that the private self is the individual’s true self.

The development of self-concept can have an impact on many aspects, such as diet,
in daily life. Edurne Maiz and Nekane Balluerka found, in a study of the relationship
between food neophobia and self-concept, that children with poor self-concept have a
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lower acceptance of new foods. This may lead to picky eaters, which in turn affects physical
development [24]. A study by Jaana et al. also mentioned that teachers should know more
about a child’s personality in order to give corresponding challenges and the possibility of
success, and to cultivate and maintain a positive self-concept [25].

Based on the above points, the self-concept of elementary school children is a concept
of continuous development, affected by the increase in age and experience, and gradually
producing its own characteristics and development focus. In this stage, continuing to give
positive feedback and experience will help children construct a positive self-concept.

2.3. Children’s Self-Concept Scale

Children’s self-concept is an important core of their psychological structure and has
been measured in a large number of studies. The wide application of these measurement
tools shows that they have perfect content validity and internal consistency [26]. Self-
concept test tools have been established based on various theoretical backgrounds, theories,
and measurement procedures, and because the content, meaning, and structure of the
measurement tools varied, numerous tools have been developed [14]. At present, the self-
concept testing tools commonly used are as follows. In 1979, Lu Qinming made reference
to the Tennessee Self-Concept Scale compiled by Fitts and several Chinese translations of
the Children’s Self-Concept Test. The applicable objects are elementary and middle school
students, measuring: (1) total self-concept, which refers to the attitude of an individual
towards oneself; (2) self-identification, which refers to what kind of person the individual
thinks of himself—it is the degree of personal satisfaction or acceptance of one’s own
current situation; (4) self-action is the personal view of one’s own external behavior or
reaction behavior [27]. The Chinese student version of the Tennessee Self-Concept Scale
examines self-concept from six aspects: physical, moral, ethical, psychological, family,
social, and academic self-concept. It is applicable to students from the fourth grade of
elementary school to the third grade of high school (vocational), and the applicable age is
from 11 to 18 [28]. Wu Yuyi and Hou Yaling compiled the Elementary School Self-Concept
Scale based on the self-concept hierarchy model proposed by Shavelson et al. [29,30].
Among the published test tools, the Tennessee Self-Concept Scale Chinese Student Version
and the Elementary School Children’s Self-Concept Scale have been found to have relatively
good reliability and validity; the scales used to assess children’s psychological conditions
are limited.

Regarding the development of the self-concept in other countries, Zhao Xiaomei
compiled many scales to show how children’s self-concept has been measured since
1960 [31]. For example, American psychologists Piers and Harris compiled The Piers-
Harris Children’s Self-Concept Scale in 1969 [32]. In 1970, Cratty developed The Cratty
Self Concept Scale, which is suitable for students from kindergarten to sixth grade [33].
Martinek, Zaichkowsky, and Chefers developed a non-linguistic self-concept measurement
tool for children in 1977, which is suitable for children in grades one to eight [34]. Among
them, the Piers-Harris Children’s Self-Concept Scale has been recommended and used
for self-concept evaluation in various fields of psychology (education, social, clinical)
and different purposes (diagnosis, intervention evaluation) [35]. On reviewing relevant
research on the self-concept of children and adolescents over the past two decades, Butler
and Gasson pointed out that the Piers-Harris Children’s Self-Concept Scale is the most
widely used test tool. It accounts for 35% utilization rate, which is 14% higher than the
Rosenberg Self-Esteem Scale, which ranks second in utilization rate of 21% [36].

The Piers-Harris Children’s Self-Concept Scale was revised in 1974 to evaluate chil-
dren’s self-concept status [37]. The Chinese version of this scale was introduced and
translated by scholar Wang Mengxin. This scale contains 80 true and false questions and
is suitable for children aged 8–16. It is divided into six subscales, namely Behavioral
Adjustment, Intellectual and School Status, Physical Appearance and Attributes, Freedom
from Anxiety, Popularity, and Happiness and Satisfaction; the total score is calculated from
the six subscales. The children fill in the answer sheet by themselves. The higher the scale,
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the better the evaluation. The Chinese part refers to a translation by scholar Wang Tangyi in
2012 in A Study on the Reliability and Validity of the Piers-Harris Children’s Self-Concept
Scale with Learning Disabilities in Elementary Schools [14].

2.4. The Impact of Smartphone Games on Children

Smartphones have been widely used in daily life. Whether it is to contact people,
purchase items, search for information on the Internet, or listen to music and play games,
these actions can be easily completed by operating a smartphone, which makes these
devices more modern and help integrate people’s lives [38].

While advancements in science and technology have brought many conveniences,
they also have caused hidden worries. The age of mobile phone ownership continues to
drop, from young people down to teenagers. In recent years, it has become more popular
among elementary school children and even kindergarten children. With the declining
age and popularity of smartphones, children can have their own smartphones from an
early age. Because the operation of smartphones is user-friendly, simple, and convenient,
these devices are often a bridge between parents and children, and parents also use them
to comfort children and reduce the pressure of care.

With rapids advancement in technology, a growing number of new technologies
are used on smartphones. The most famous example in recent years is the Pokémon
GO game released in August 2016 on Taiwan’s smartphone game download platform,
forming a new wave the game trend. A lot of news at that time kept reporting the grand
occasions of everyone playing together. It can be seen that smartphones no longer only
offer the main functions of sending and receiving text messages and calls, as in the past.
There are also functions, such as games and online search for information. A wide range
of applications are closely linked to our lives. The popularity of smartphones has also
caused some problems. More and more young people are becoming fascinated by the
virtual world created by mobile phones, leading to the emergence of addictions, which are
harmful to their psychology, physiology, social relations, study, and life [39]. A smartphone
addiction survey conducted by Samaha and Hawi on college students shows that the risk of
smartphone addiction is positively correlated with stress, but stress is negatively correlated
with life satisfaction. In addition, the risk of smartphone addiction is negatively correlated
with academic performance, but academic performance is positively correlated with life
satisfaction [40].

The definition of smartphone games in this study points to games played on smart-
phones or tablet devices. With continuous improvements in people’s living standards,
the number of mobile phone users is also rising, and the functions of mobile phones are
becoming more and more abundant, promoting the development of the smartphone game
industry [41]. Mobile phones are a must-have technology product for the modern person,
and the age of access is decreasing year by year. Nowadays, most elementary school
students have their own smartphones. Games are a kind of development and have an
important function in assisting children’s socialization. Parents should use games as a
learning medium to let children learn to grow and adapt to society [42]. With the de-
velopment of technology, the medium of games has increased from traditional toys and
human-to-human interaction to many digital game methods, such as computers and mobile
phones. In recent years, technologies such as AR and VR have been updated. Due to the
portable nature of mobile phones, the number of smartphone games and the number of
players has increased rapidly. With continuous advancements in mobile phone technology,
the output value of the smartphone gaming industry is also rising. According to data
forecast by Dutch market analysis company Newzoo at the end of April 2018, the total
revenue of the global game market in 2018 will reach the highest in history of 137 billion
U.S. dollars, and nearly 50% of the revenue will come from smartphone games [43]. With
the popularity of smartphones and the increasing acceptance of the game market, more
experts boldly say that by 2021, smartphone games will occupy 59% of the game market.
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In this era, every child has the opportunity to be exposed to smartphone games from an
early age.

Since there are so many types of smartphone games, children may not be familiar with
all types. If this study was limited to a single game or type, it would not be able to fully
reflect the general situation of today’s society. Therefore, the study uses gaming experience
as a variable to explore the influence of gaming experience on children’s self-concept.

Chen Kaiwei’s research focused on the smartphone-use behaviors and interpersonal
relationships of senior elementary school children, and found that smartphone-use behav-
iors and interpersonal relationships were partly influential. The interpersonal relationships
were real, including teachers, family, friends, and peers [44]. The mobile phone strengthens
the communication between parents and children, and also increases the frequency of
communication among teenagers, which helps to maintain interpersonal relationships, and
even provides an appropriate communication channel for people with poor sociality [45].

Play is an important part of a child’s socialization process [46]. Playing games is in
the nature of children. They do not need special learning, but can learn basic skills, such
as growth, experience, and life [42]. Children can use games to create imaginary worlds,
rehearse the roles of adults, and practice and prepare the basic skills needed for adult
life [47]. With changes in society and the advancement of technology, children’s games
have also suddenly turned into digital ones. This is a young and rapidly developing form
of games [48]. Moyles believes that children are entertained by the game, but at the same
time cultivate their concentration through the tasks and goals involved in the game [49].
Zhang Meiyun pointed out that games play an important medical value in psychology,
relieving and releasing physical and psychological unpleasantness [50]. Zhang Zhuting’s
research pointed out that one of the reasons why consumers download smartphone games
is for the need for mood transformation. Consumers mainly want to find an outlet and a
way to relieve stress, or pursue short-term photosensitive stimulation to help emotional
withdrawal [51]. Lin Zonghong’s research also shows that users can quickly switch to a
relaxed mood, pass time, relieve stress, and feel joyful and happy by using mobile casual
games [52]. Li Yuanxiang found that mobile games have a significant positive effect on
concentration and control, and on the relief and pleasure of the healing effect. Research
results show that mobile games have a healing effect [53].

3. Methods

This research uses a questionnaire survey method to collect information to understand
the current situation of the smartphone gaming experience and self-concept of middle-
grade students in elementary school. After the questionnaire is designed, a pre-test is
conducted to test the reliability and validity of the questionnaire and collect feedback from
the subjects to modify its content. One month after the end of the pre-test, the questionnaire
is formally distributed for measurement, following which the results are analyzed. If no
significant difference is found, the correlation between gaming experience and self-concept
is re-analyzed; if there is a significant difference, it is summarized based on the analysis
results to draw conclusions and make recommendations. The research framework is shown
in Figure 1.
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3.1. Research Object

Before conducting the research, this study interviewed two elementary school
teachers—a junior teacher and a middle-level teacher. Both teachers recommended that
the questionnaire be distributed to middle-grade and above students, because lower-grade
students would have no idea about the content mentioned in many questions, or the
concept would be vague to them, so they would need someone to assist them during the
test. In other words, it is impossible for lower-grade students to complete the questionnaire
alone, while middle-grade students can do so. Therefore, third and fourth grade students
were chosen as the subjects of the questionnaire in this study.
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3.2. Research Tools

Two questionnaires were used in this study—the Smartphone Game Experience and
the Piers-Harris Children’s Self-Concept Scale. The former refers to the Online Game
Experience Questionnaire compiled by Xinjie Wu [54]. The content of the test changed
from online games to smartphone games, and some content was modified to obtain a
smartphone gaming experience questionnaire, including time spent on smartphone games,
and frequency of play on weekdays and weekends. The questionnaire used to understand
self-concept is the Piers-Harris Children’s Self-Concept Scale.

The questionnaire was divided into three parts, including personal basic information,
smartphone gaming experience, and self-concept scale. The questionnaire is shown in
Figures 2–5.
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The self-concept scale contains six subscales, namely Behavioral Adaptation, Intel-
lectual and School Status, Physical Appearance and Attributes, Freedom from Anxiety,
Popularity, and Happiness and Satisfaction; see Table 1.

Table 1. Number of questions and corresponding question number of each subscale in the self-concept scale.

Self-Concept Subscale Total Number of Questions Question Number

Behavioral Adjustment 16 12, 13, 14, 21, 22, 25, 34, 35, 38, 45, 48, 56, 59, 62, 78, 80
Intellectual and School Status 17 5, 7, 9, 12, 16, 17, 21, 26, 27, 30, 31, 33, 42, 49, 53, 66, 70

Physical Appearance and Attributes 13 5, 8, 15, 29, 33, 41, 49, 54, 57, 60, 63, 69, 73
Freedom from Anxiety 14 4, 6, 7, 8, 10, 20, 28, 37, 39, 40, 43, 50, 74, 79

Popularity 12 1, 3, 6, 11, 40, 46, 49, 51, 58, 65, 69, 77
Happiness and Satisfaction 10 2, 8, 36, 39, 43, 50, 52, 60, 67, 80

(1) Reliability analysis: a total of 47 questionnaires were collected. After deleting ques-
tionnaires that did not have signed parental consent, those that were filled out by
students who had never played smartphone games, and those that were incomplete,
a total of 41 questionnaires were found to be valid (87%). In this study, the internal
consistency coefficient was used for reliability analysis, SPSS was used to analyze
its Cronbach’s α coefficient, and the six subscales and total scores of the self-concept
scale were analyzed separately, for a total of seven items. The analysis revealed that
Cronbach’s α coefficient of the total score reached 0.927, and the subscales ranged
from 0.646 to 0.851, which shows that this scale has good internal consistency. Accord-
ing to the analysis results of each subscale, in the Happiness and Satisfaction subscale,
after question 43 I wish I were different is deleted, the Cronbach’s α coefficient of
the Happiness and Satisfaction subscale rises from 0.730 to 0.837. Increased by 0.107,
the reliability is significantly improved, so this question is deleted. Except for this
question, the Cronbach’s α coefficient of the remaining questions after being deleted
from each subscale only increased by 0.046, so in terms of reliability testing, only
question 43 was deleted.

(2) Participants’ feedback: in addition to the results of the reliability analysis, due to some
participants’ reactions (there are no other brothers or sisters in my family), question 32:
I pick on my brother(s) and sister(s) and question 72: I like my brother(sister)were not
answered. Considering that the current society is moving towards declining birthrates
and the proportion of only children is increasing, these two questions are deleted.

(3) Final result: there were 77 questions in the revised self-concept scale; see Table 2.

Table 2. The number of questions and corresponding question numbers of each subscale of the revised self-concept scale.

Self-Concept Subscale Total Number of Questions Question Number

Behavioral Adjustment 16 12, 13, 14, 21, 22, 25, 33, 34, 37, 43, 46, 54, 57, 60, 75, 77
Intellectual and School Status 17 5, 7, 9, 12, 16, 17, 21, 26, 27, 30, 31, 32, 41, 47, 51, 64, 68

Physical Appearance and Attributes 13 5, 8, 15, 29, 32, 40, 47, 52, 55, 58, 61, 67, 70
Freedom from Anxiety 13 4, 6, 7, 8, 10, 20, 28, 36, 38, 39, 48, 71, 76

Popularity 12 1, 3, 6, 11, 39, 44, 47, 49, 56, 63, 67, 74
Happiness and Satisfaction 9 2, 8, 35, 38, 48, 50, 58, 65, 77

total 77 1–77

3.3. Analysis

In this study, after the questionnaire was collected, the valid samples were coded
and registered, the data was input into the computer for storage and file formation, and
the collected data was analyzed and processed by SPSS. The data was analyzed in the
following ways to achieve the research purpose and prove whether it was supported. The
analysis method is described as follows:

(1) Descriptive Statistics
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Descriptive statistics is a general term for statistics used to describe or summarize
the basic situation of observations. Through the analysis of data, we can understand
the concentration and dispersion of observations in each variable, such as mean and
standard deviation. This method is used to count gender, grade, gaming experience, and
self-concept.

(2) T test

The T test is often used to compare whether two sets of data are significantly different.
The T test is classified into three types based on the nature of the analytical data. A single
sample T test used to compare the relationship between the sample at hand and a specific
value; it is used to evaluate whether there are significant differences between mutually
independent data in the two groups of independent sample T test; a paired sample T test
used to compare the mean difference between two groups of dependent samples. This
study uses an independent sample T test. This method is used to analyze the differences
between sex and grade at six levels of self-concept and overall.

(3) One-way ANOVA

One-way ANOVA is used to compare the mean difference between multiple groups of
samples. If the group effect is significant, a post-comparison will be performed to confirm
the difference in each group. Methods for post-comparison include the Bonferroni method
and Scheffe method, among others. In this study, the Scheffe method is used to perform
simultaneous joint pairwise comparisons for all possible pair-average combinations, which
has the advantage of a lower error rate. This method is used to analyze the differences
between the six levels of self-concept and the whole of the smartphone gaming experience.

3.4. Research Limitations

This section will focus on the research restrictions.

(1) The subjects of this study are students in the third and fourth grades of elementary
school, and their age group is 8–10 years

(2) The questionnaires were issued mid-semester, not during winter or summer vacations.
Weekdays are defined as school days in this study and holidays as non-school days

(3) This research defines smartphone games as entertainment, which is the main type of
games most children play during leisure and entertainment activities. Smartphone
games developed for learning purposes are not included in this research.

4. Results and Discussion

This study analyzes and discusses the results of the questionnaire survey to under-
stand the current situation of the smartphone gaming experience and self-concept of
middle grade students in elementary school and the relationship between the two. A total
of 378 questionnaires were collected; 273 valid questionnaires were obtained by eliminating
those with incomplete answers, no parental consent, and those of students who have
not played smartphone games. Among them, 35 were from those who had never been
played smartphone games. After analyzing the reliability and validity of the 273 valid
questionnaires, it was found that the internal consistency coefficient of the total score is
0.915. The internal consistency coefficient of each subscale is 0.781 for Behavioral Ad-
justment, 0.811 for Intellectual and School Status, and 0.746 for Physical Appearance and
Attributes, 0.749 for Freedom from Anxiety, 0.587 for Popularity, and 0.578 for Happiness
and Satisfaction.

4.1. Research Results and Discussion on the Experiences of Smartphone Games among Middle
School Students in Elementary School

The purpose of this section is to understand the current situation of smartphone
gaming experience of middle-grade elementary school children, in order to complete
research objective 1—the current situation of smartphone gaming experience of middle-
grade elementary school children.
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In order to understand the same, the results are analyzed by frequency distribution
and percentage. The results are shown in Table 3.

Table 3. Summary of the analysis of the current situation of mobile games experience of middle-grade students in elementary
and middle school.

Item Category Number of People Percentage Cumulative Percentage

Player qualifications

(1) Less than half a year 44 16.1 16.1
(2) Half a year~1 year 45 16.5 32.6
(3) 1~2 years 59 21.6 54.2
(4) 2~3 years 41 15.0 69.2
(5) Over 3 years 84 30.8 100.0

Play days per week

(1) 0 days 26 9.5 9.5
(2) 1~2 days 157 57.5 67.0
(3) 3~4 days 45 16.5 83.5
(4) 5~6 days 28 10.3 93.8
(5) More than 7 days 17 6.2 100.0

Weekday play times

(1) Did not play 108 39.6 39.6
(2) Less than 1 h 108 39.6 79.2
(3) 1~2 h 39 14.2 93.4
(4) 2~3 h 8 2.9 96.3
(5) 3~4 h 4 1.5 97.8
(6) More than 4 h 6 2.2 100.0

Weekend play times

(1) Did not play 24 8.8 8.8
(2) Less than 1 h 102 37.4 46.2
(3) 1~2 h 83 30.4 76.6
(4) 2~3 h 20 7.3 83.9
(5) 3~4 h 12 4.4 88.3
(6) More than 4 h 32 11.7 100.0

Can I play smartphone
games at home?

(1) Yes 237 86.8 86.8
(2) No 36 13.2 100.0

The results in Table 3 are divided according to the experience of different smartphone
games, which are described as follows:

(1) Player qualifications: this research shows that the number of people with more than
three years of experience in smartphone games is the largest, accounting for 30.8%,
indicating that nearly 30% of school children have been exposed to smartphone games
before entering elementary school. Those who have played for more than two years
account for 45.8%, indicating that nearly half of school children have been exposed to
smartphone games in their early grades.

(2) Play days per week: in the play days per week, 1~2 days is the most common,
accounting for 57.5%. It shows that most elementary school children play smartphone
games 1~2 days. This result is the same as Zheng Yazhen’s study of senior elementary
school children [55].

(3) Weekday play times: in weekday play times, those who have not played or played for
less than an hour are tied for the most, both accounting for 39.6%. Researchers specu-
late that due to the long time at school on weekdays, even if one plays smartphone
games, the playing time will not be too high.

(4) Weekend play times: this research shows that weekend play times is less than 1 h
as the most, accounting for 37.4%. 76.6% of schoolchildren play less than two hours,
indicating that most middle-grade schoolchildren do not play for more than two
hours, even on holidays. The results of this research are the same as those of Wu
Xinjie on the online gaming experience of senior students. The proportion of children
whose weekend play times do not exceed 2 h accounted for more than 50% of the
total [54].
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(5) Can I play smartphone games at home: this research shows that those who can play
smartphone games at home account for 86.8%; those who cannot play at home account
for 13.2%. This shows that it is quite common to play smartphone games at home, but
there are still 10% of school children who cannot play at home. Most of them have
been exposed to smartphone games, but are not currently playing them.

4.2. Results and Discussion of Self-Concept Research of Middle-Grade Students in Elementary School

In order to complete research objective two (understand the current situation and
differences of the self-concept of elementary school students) and research objective three
(understand the elementary school students), this section is divided into two parts. The
first part is the analysis of the current situation of the self-concept of middle-grade students
in elementary school, the second part is the difference in the self-concept of different
background variables, and the third part is a comprehensive discussion.

4.2.1. Analysis of the Current Situation of the Self-Concept of Middle-Grade Pupils

The total number of questions in the ‘Self-Concept Scale’ of this study is 77, which is
divided into Behavioral Adjustment, Intellectual and School Status, Physical Appearance
and Attributes, Freedom from Anxiety, Popularity, Happiness and Satisfaction, and Total
Score. Each question has a correct answer. The higher score of the subject is at this level,
the higher degree of self-concept development is in the item. The descriptive statistics of
the self-concept status of middle-grade students in elementary school are summarized in
Table 4 below.

Table 4. Analysis of the current situation of the self-concept of middle-grade students in elementary
school.

Subscale Average Standard Deviation

Behavioral Adjustment 12.73 3.02
Intellectual and School Status 10.64 4.00

Physical Appearance and Attributes 7.50 3.02
Freedom from Anxiety 8.85 2.89

Popularity 8.94 2.10
Happiness and Satisfaction 7.42 1.58

Total score 54.54 11.98

4.2.2. Analysis of Differences in the Self-Concept of Variables in Different Backgrounds

The self-concept subscale and the total score are analyzed and compared with different
background variables. In the section, ‘the influence of gender and grade on self-concept’,
an independent sample T test is used for analysis and discussion. The influence of concepts
part uses single-factor variance analysis for analysis and discussion. The results are
as follows:

(1) Gender

To check whether the performance of middle-grade students in elementary school is
different due to gender differences, an independent sample T test is used for analysis. The
results are shown in Tables 5 and 6.

Table 5. Number of people of different genders, and average and standard deviation.

Standard Deviation Gender Number Average Standard Deviation

Freedom from Anxiety (1) Boy 130 9.04 2.67
(2) Girl 143 8.67 3.07

Popularity (1) Boy 130 8.87 1.77
(2) Girl 143 8.99 2.35
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Table 6. Analysis table of the independent T test for different genders.

Standard Deviation F P t

Freedom from Anxiety 4.816 0.029 1.069
1.076

Popularity 4.588 0.033 −0.456
−0.462

In terms of self-concept, middle-grade elementary school children of different genders
show significant differences in the two subscales of Freedom from Anxiety and Popularity.

In terms of Freedom from Anxiety, significance (p = 0.029) <0.05, t = 1.076, indicating a
significant difference; the boys’ average (9.04) is higher than the girls’ average (8.67).

In terms of Popularity, significance (p = 0.033) <0.05, t = −4.62, indicating a significant
difference. The girls’ average (8.99) is higher than the boys’ average (8.87).

In addition, there were no significant differences in Behavioral Adaptation, Intellectual
and School Status, Physical Appearance and Attributes, Happiness and Satisfaction, and
Total Score.

There are two significant differences in the self-concept subscale, which means that
there is a significant difference in the self-concept, and this difference is shown in Free-
dom from Anxiety and Popularity. From this, we know that Hypothesis 1 is supported:
different genders show significant differences in the self-concept of middle-grade pupils in
elementary school.

(2) Grade

To check whether the performance of middle-grade students in elementary school is
different due to differences in grades, an independent sample T test is used for analysis.
The results are shown in Tables 7 and 8.

Table 7. Number of people in different grades, and average and standard deviation.

Standard Deviation Gender Number Average Standard Deviation

Intellectual and
School Status

(1) Third grade 134 10.68 4.24
(2) Fourth grade 139 10.58 3.75

Table 8. Independent T test analysis table for different grades.

Standard Deviation F p t

Intellectual and School Status
5.884 0.016 0.199

0.199

In terms of self-concept, middle school students of different grades only show signifi-
cant differences in the Intellectual and School Status subscale.

In terms of Intellectual and School Status, significance (p = 0.016) <0.05, t = 0.199,
indicating a significant difference; the average (10.68) of the third grade is higher than the
average (1.058) of the fourth grade.

In addition, there are no significant differences in Behavioral Adjustment, Physical
Appearance and Attributes, Freedom from Anxiety, Popularity, Happiness and Satisfaction,
and Total Score.

There is a significant difference in the self-concept subscale, which means that there is
a significant difference in the self-concept, and this difference is shown for Intellectual and
School Status. From this, we know that Hypothesis 2 is supported: different grades show
significant differences in the self-concept of middle-grade elementary school children.
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(3) Gaming Experience

To check whether the performance of middle-grade students in elementary school
is different due to differences in gaming experience, this part uses one-way ANOVA to
analyze. The following is an analysis of the five different questions individually.

Results analyzing if middle-grade students in elementary school have different self-
concept performances due to the differences in player qualifications. The average of
middle-grade students in elementary school with different player qualifications at the
Behavioral Adjustment level is half a year~1 year as the highest: the average is 13.20, and
significance is 0.839; Intellectual and School Status level average is highest at 2~3 years: the
average is 11.17, and significance is 0.399; the Physical Appearance and Attributes level
average has less than half a year as the highest: the average is 8.31, and significance is
0.287; the average of the Freedom from Anxiety level is half a year~1 year: the average
is 9.28, and significance is 0.822; the average of the Popularity level is half a year~1 year
is the highest: the average is 9.31, and significance is 0.322; Happiness and Satisfaction
is less than half a year as the highest: the average is 7.61, and significance is 0.810; Total
Score is the overall average—less than half a year is the highest: the average is 56.52, and
significance is 0.556. To sum up, in the self-concept of different player qualifications, the
significance of all the seven parts is greater than 0.05, and none of them reach a significant
difference. Therefore, there is no significant difference in self-concept among middle-grade
students in elementary school with different player qualifications.

Results analyzing if middle-grade students in elementary school have different self-
concept performances due to differences in play days per week: from the perspective
of self-concept, the average of 7 days is the highest in the Behavioral Adjustment level
of elementary school children in different play days per week: the average is 12.88, and
significance is 0.980; at the Intellectual and School Status level, the average is the highest at
7 days, and it is 10.88, with significance of 0.972; at the Physical Appearance and Attributes
level, the average is at 7 days, with an average of 8.11 and a significance of 0.395; at the
Freedom from Anxiety level, the average of 3~4 days is the highest, with an average of 9.11,
and significance of 0.751; at the Popularity level, the average is the highest at 7 days, and
is 9.35, with a significance of 0.482; the highest average at the Happiness and Satisfaction
level is at 5~6 days, with an average of 7.64 and significance of 0.813; Total Score overall
average is the highest at 7 days, with an average of 55.23 and significance of 0.943.

To summarize, the significance of the seven parts in distinct play days per week in
the self-concept is all greater than 0.05, and none of them reach a significant difference.
Therefore, there are no significant differences in self-concept among middle-grade students
in elementary school of different play days per week.

Results analyzing if middle grade students in elementary school have different self-
concept performance due to differences in weekday play times: from the perspective of
self-concept, the average value of middle school children in different weekday play times
at the Behavioral Adjustment level is 4 h or more; the average is 13.66, and significance is
0.968; at the level of Intellectual and School Status, the average is the highest at less than
1 h: the average is 10.87, and significance is 0.911; at the level of Physical Appearance and
Attributes, the highest average is 2~3 h: the average is 8.62, and significance is 0.839; for
the Freedom from Anxiety level, the highest average is over 4 h: the average is 9.83, and
significance is 0.465; for the Popularity level, the highest average is 2 to 3 h: the average is
9.75, and significance is 0.632; for the Happiness and Satisfaction level, the highest average
is 2 to 3 h: the average is 7.87, and significance is 0.900; Total Score overall average is
highest at 2 to 3 h: the average is 55.25, and significance is 0.996.

To summarize, in the self-concept of different weekday play times, the significance
of the seven parts is greater than 0.05, and none of them reach a significant difference.
Therefore, there are no significant differences in self-concept among middle-grade students
in elementary school at different weekend play times.
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Results analyzing if middle grade students in elementary school have different self-
concept performances due to differences in weekend play times. The results are shown in
Tables 9 and 10.

Table 9. Number of people at different weekend play times, and average and standard deviation.

Standard Deviation Group Number Average Standard Deviation

Behavioral Adjustment

(1) Did not play 24 12.54 2.48
(2) Less than 1 h 102 13.57 2.71
(3) 1~2 h 83 12.18 3.36
(4) 2~3 h 20 11.75 2.73
(5) 3~4 h 12 13.00 1.70
(6) More than 4 h 32 12.12 3.40

Intellectual and
School Status

(1) Did not play 24 10.16 4.02
(2) Less than 1 h 102 12.07 3.68
(3) 1~2 h 83 9.89 4.00
(4) 2~3 h 20 9.50 3.63
(5) 3~4 h 12 11.16 3.37
(6) More than 4 h 32 9.03 4.23

Popularity

(1) Did not play 24 8.66 2.14
(2) Less than 1 h 102 9.29 1.81
(3) 1~2 h 83 8.80 2.36
(4) 2~3 h 20 7.90 2.38
(5) 3~4 h 12 10.08 1.31
(6) More than 4 h 32 8.56 1.91

Total Score

(1) Did not play 24 53.12 12.21
(2) Less than 1 h 102 58.22 11.67
(3) 1~2 h 83 52.65 11.86
(4) 2~3 h 20 50.90 11.01
(5) 3~4 h 12 55.91 7.20
(6) More than 4 h 32 50.50 12.54

Table 10. One-way ANOVA with different weekend play times.

Standard Deviation F p

Behavioral Adjustment 2.979 0.012
Intellectual and School Status 4.794 0.000

Popularity 2.718 0.020
Total Score 3.717 0.003

According to Tables 9 and 10, from the perspective of self-concept, middle-grade
students in elementary school at different weekend play times achieved significant results
in the four items of Behavioral Adjustment, Intellectual and School Status, Popularity and
Total Score.

Although the significance of Behavioral Adjustment is 0.012 < 0.05, reaching a sig-
nificant difference, after the Scheffe method, a difference between the groups was not
found. In terms of Intellectual and School Status, a significant difference of 0.000 < 0.05
was seen. After the Scheffe method, it is found that the score of weekend play times, less
than 1 h (12.07), is higher than the score of 1~2 h (9.89) and more than 4 h score (9.03), but
there is no significant difference between 1~2 h and more than 4 h. In terms of Popularity,
although the significance is 0.020 < 0.05, which is a significant difference, after the Scheffe’s
method, a difference between the groups cannot be found. In terms of Total Score, although
the significance is 0.003 < 0.05, reaching a significant difference, after Scheffe’s method,
a difference between the groups cannot be found. In addition, there are no significant
differences in Physical Appearance and Attributes, Freedom from Anxiety, and Happiness
and Satisfaction among elementary school middle-grade students at different weekend
play times.
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To check if the self-concept performance of middle-grade students in elementary
school is different due to the difference in “can I play smartphone games at home”, one-
way ANOVA was used to analyze. The results are shown in Tables 11 and 12.

Table 11. The number of people who can play smartphone games at home, and average and
standard deviation.

Standard Deviation Group Number Average Standard Deviation

Popularity yes 237 9.04 2.06
No 36 8.22 2.19

Table 12. One-way ANOVA that can play smartphone games at home.

Standard Deviation F p

Popularity 4.898 0.028

According to Tables 11 and 12, in terms of self-concept, middle-grade students in
different “can I play smartphone games at home” have significant differences in terms of
Popularity. The significance of Popularity is 0.028 < 0.05, indicating a significant difference.
The average (9.04) for those who can play smartphone games at home is greater than the
average (8.22) for those who cannot play smartphone games at home.

In addition, there are no significant differences in Behavioral Adjustment, Intellectual
and School Status, Physical Appearance and Attributes, Freedom from Anxiety, Happiness
and Satisfaction, and Total Score.

4.2.3. Comprehensive Discussion

The statistical analysis results of the self-concept of middle-grade students in elemen-
tary school with different background variables are summarized in Table 13.

Table 13. Summary of difference analysis results of all background variables.

Variable Group Intellectual and School Status Freedom from Anxiety Popularity

Gender
(1) Boy

1 > 2 2 > 1(2) Girl

Grade
(1) Third grade

1 > 2(2) Fourth grade

Weekend play times

(1) Did not play

2 > 3
2 > 6

(2) Less than 1 h
(3) 1~2 h
(4) 2~3 h
(5) 3~4 h
(6) More than 4 h

Can I play smartphone
games at home?

(1) Yes
1 > 2(2) No

After sorting out the results of this research, we obtained the differences between
Behavioral Adjustment, Intellectual and School Status, Physical Appearance and Attributes,
Freedom from Anxiety, Popularity, Happiness and Satisfaction, and Total Score of the self-
concept of elementary school middle-grade students with different background variables.

This study shows that there are significant differences between Freedom from Anxiety
and Popularity among middle-grade elementary school children of different genders.
However, there are no significant differences in Behavioral Adjustment, Intellectual and
School Status, Physical Appearance and Attributes, Happiness and Satisfaction, and overall,
in the middle grades of elementary school of different genders. Therefore, Hypothesis 1
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is supported: different genders show significant differences in the self-concept of middle-
grade pupils in elementary school.

Regarding research on the self-concept of different genders, there are different results.
In a study on the relationship between online gaming experience, self-concept, and the
sense of meaning of life among senior elementary school children in Kaohsiung city, Wu
Xinjie mentioned that the reason why the concept is higher in girls than boys is because
girls’ physical and mental development takes place earlier than boys, and they also have
better communication skills in the face of interpersonal relationships. Therefore, they are
significantly higher than boys in terms of the overall self-concept, individual self, and social
self [54]. This has an impact on self-concept at the Popularity level, resulting in higher
scores for girls.

In general, girls hit puberty between the ages of 8–13 years and boys between
9–14 years. Due to better quality of life, coupled with environmental changes, girls are
reaching puberty about 1 to 2 years earlier than in the past. In terms of height, puberty
age is a critical factor. Taking the third and fourth grades of elementary school as an
example, girls often begin to develop earlier than boys and gradually mature in thinking,
whereas boys develop later and thus have more childlike innocence and are more easily
optimistic about many things. As a result, when it comes to Freedom from Anxiety, boys
dominate girls.

This research shows that there are significant differences in Intellectual and School
Status among middle-grade students in different grades. Therefore, Hypothesis 2 is sup-
ported: different grades have differences in the self-concept of middle-grade students in
elementary school. Chen Tongling and Zheng Yazhen point out that there are significant
differences in the self-concept of students in the upper grades in elementary school, with
the fifth grade being higher than the sixth grade [55,56]. This study found that there are
significant differences in self-concept among middle-grade students in different grades.
Third-grade students were found to be higher than fourth-grade students. Compared to
former research, the lower grades are found to be higher than the higher grades. The
researcher thinks that it is possible to increase the research results of the lower grades and
analyze all six grades of the elementary school together. It may be possible to find the stage
at which the self-concept score is the highest.

In this research, regarding the relevance of gaming experience and the self-concept,
the following is a breakdown of the question items of different gaming experiences, which
are described as follows:

(1) Player qualifications

This study shows that there are no significant differences in the self-concept levels
of middle-grade students in elementary school with different player qualifications. Re-
searchers believe that smartphone games are a common form of leisure and entertainment
for school children, and it may be difficult to judge the relevance of the length of contact
with self-concept. The results of this research are the same as Wu Xinjie’s research on
online games and the self-concept of elementary school students— there is no significant
difference [54].

(2) Play days per week

This study shows that there are no significant differences in the self-concept of middle-
grade students with regard to different play days per week.

(3) Weekday play times

This research shows that there are no significant differences in the self-concept of
middle-grade students at different levels of weekday play times. Researchers believe
that during school days, except for school hours, most school children’s play time is
approximately one hour, so it has little effect on self-concept levels.

(4) Weekend play times
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This research shows significant differences in the Intellectual and School Status level
of middle-grade students with different weekend play times. Researchers believe that
it is a common phenomenon to play smartphone games on holidays; however, the time
spent on it should not be too long. Lin Zonghong’s research shows that users can switch
to a relaxed mood in a short period of time and relieve stress by playing casual mobile
phone games [52]. Due to the high pressure of schoolwork on weekdays, most of the day
is anyway spent on schoolwork, and there is not much time to play. However, with a
short time spent on mobile games, students are able to de-stress and can properly use their
abilities in other aspects of life. Therefore, in terms of Intellectual and School Status, those
with less than 1 h play time had higher scores than those with 1~2 h and more than 4 h.
This research result and Wu Xinjie’s research result show that those who play online games
for no more than 2 h on holidays perform better than those who play online games for more
than 4 h, and those who have less time are higher than those who have higher time [54].

(5) Can I play smartphone games at home?

This study shows that “can I play smartphone games at home” had significant differ-
ences in the Popularity level of middle-grade students in elementary school. Those who
play smartphone games at home had higher scores than those who cannot play smartphone
games at home. Researchers believe that because smartphone games have become a com-
mon leisure activity for school children, a part of the interaction among students revolves
around smartphone games. The ability to play smartphone games at home increases the
interaction between schoolchildren and their classmates; it has a positive influence. There-
fore, those who “can play smartphone games at home” have higher scores at the Popularity
level than those who cannot.

To summarize, this study shows that elementary school children with different smart-
phone gaming experiences have significant differences in the Intellectual and School Status
and Popularity levels. Therefore, Hypothesis 3 is supported: different smartphone gaming
experiences show significant differences in the self-concept of middle-grade students in
elementary school.

5. Conclusions

The aim of this research was to explore the current relationship between smartphone
gaming experience and self-concept of middle-grade students in elementary school. The
researchers first collected relevant literature to explore and understand the related research
on smartphone games and the self-concept theory, as the theoretical basis of this research,
and formed various research hypotheses. Then, a questionnaire survey was conducted,
with 378 middle-grade students in elementary school as the research subjects. After the
survey, various hypotheses were tested by descriptive statistics, T test, and single-factor
analysis of variance, and the results were presented. This chapter explains the main findings
of the research based on the analysis of the research results in Chapter 4, summarizes the
conclusions, and finally puts forward specific suggestions.

Based on the statistical analysis results in Chapter 4, the following conclusions are
synthesized. Elementary and middle-grade children have a high generality in smartphone
gaming experience. With regard to school children playing smartphone games, there are
more girls than boys, the fourth grade scores higher than the third grade, the most contact
time is over 3 years, the most play days per week is 1~2 days, and the weekend play times
those who have not played at all are tied for the most with less than 1 h, the weekend play
times is the most with less than 1 h, and the most can play smartphone games at home. In
terms of gender, grade, weekend play times, and can I play smartphone games at home,
the self-concept of middle-grade students in elementary school have a significant impact.

(1) In terms of gender, the score of middle-grade boys in elementary school for the Free-
dom from Anxiety level (9.04) is significantly higher than that of girls (8.67), with a
significance of 0.029; the score of middle-grade boys in elementary school at the Pop-
ularity level (8.87) is significantly lower than the girl’s score (8.99), with a significance
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of 0.033. Therefore, Hypothesis 1 is supported: different genders show significant
differences in the self-concept of middle-grade students in elementary school.

(2) In terms of grades, the scores of third-grade elementary school children (10.68) at the
Intellectual and School Status level are significantly higher than the scores of fourth-
grade elementary school children (10.58), with a significance of 0.016. Therefore,
Hypothesis 2 is supported: different grades show significant differences in the self-
concept of middle-grade elementary school children.

(3) In terms of weekend play times, the scores of those who played smartphone games
for less than 1 h in the Intellectual and School Status level (12.07) are significantly
higher than those who played 1 to 2 h (9.89) or more than 4 h (9.03), with a signifi-
cance of 0.000. Therefore, Hypothesis 3 is supported: different smartphone gaming
experiences show significant differences in the self-concept of middle-grade students
in elementary school.

(4) With regard to “can I play smartphone games at home”, the score of those who can
(9.04) is significantly higher than the score of those who cannot (8.22) at the Popularity
level, with a significance of 0.028. Therefore, Hypothesis 3 is supported: different
smartphone gaming experiences show significant differences in the self-concept of
middle-grade students in elementary school.
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