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The Levels of Inner Compatibility According to
Over-Engagement of HCI among Korean and
Chinese University Students
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Abstract: The objective of this study was to determine whether
organizational-level change from interaction with other systems
HCI or inner compatibility might be a general characteristic of
Northeast Asian college students. Results of 853 adult internet
addiction diagnoses (K scale) were recategorized into perceptual,
emotional consciousness, subjective consciousness, and cognitive
awareness based on integrated information theory for college
students in Korea and China. They were then compared to
determine changes at organizational levels caused by HCI based
on frequency analysis, descriptive statistics, mean difference
(t-test), and reliability analysis. Especially, in case of
self-awareness, it was confirmed that Korean students were more
integrated into feeling of self-awareness irrespective of any
physical or social situations than Chinese students. This signifies
that HCI over-engagement can affect each layer of the human
state of consciousness. Results of this study also imply that HCI
dysfunction should be interpreted in terms of over-engagement.
This study also confirms that various levels of consciousness are
influenced differently. In particular, changes at organizational
level of consciousness appeared in both countries. Thus, this
could be a general characteristic of Northeast Asian University
students. HCI over-engagement affects three levels of
consciousness differently. Change at organizational level of
consciousness was found to be a general characteristic of college
students in Northeast Asia.
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I. INTRODUCTION

With the development of immersive media technology

that makes computer and internet technology and human
sense information mechanically processable with computers,
it is possible now to interact with people from all over the
world without limitation of space. As a result, human
computer interface (HCI) has become widespread as
adolescents during the growing period use computer in the
process of interacting with the outside[1]. Most studies on
computer-human contact problems have focused on adverse
effects of HCI on adolescence. However, based on large
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amounts of research results accumulated, a new perspective
on HCI dysfunction has been proposed through macroscopic
big data analysis. In other words, the fact that pregnancy,
violence, and consumption of alcohol and tobacco continue to
decline over the past two decades is contrary to the claim that
HCI harms youth[2]. In addition, adolescents experiencing
difficulties in the virtual world have experienced difficulties
in the real world. It has been found that parents with higher
incomes have more adequate control the time of HCI than
those with lower incomes[3]. Therefore, efforts are being
made to describe the process of information transmission in
HCI with the concept of compatibility in the information
transmission process between human and computer and
measure changes in the level of human organization with
concept of cybernetics where humans and machines interact
with each other. In other words, it is to express and interpret
the behavior of humans using computers in terms of statistical
mechanics information theory. Researchers have attempted to
interpret information as a change in the level of organization
that results from interaction of one system with another
system by extending it to the concept of physical
information[4], [5]. The change here is called negative
entropy[6]. Integrated information theory is used by
psychologists studying consciousness to interpret human
consciousness as a statistical epistemological information[7].
Based on the integrated information theory, consciousness is
information that other forms of consciousness are related to at
a wide variety of levels[8].

Il. INNER COMPATIBILITY

The integrated information theory is a concept of statistical
mechanics. It describes the state of consciousness by dividing
consciousness into seven types as shown in Table- I[9].

However, it is difficult to distinguish the inner processes
occurring in human beings into 7 levels of consciousness and
measure them as they are. This is because it is impossible for
humans to precisely separate their internal consciousness
levels and respond to the questionnaire. Thus, these seven
types were grouped into three consciousness levels (human
perceptual and emotional consciousness, subjective
consciousness, and cognitive awareness) as shown in Table- I.
Research has been carried out by separating human computer
interactions into organizational level changes resulting from
interaction [10], [11].
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Previous studies have reported that perceptual and
emotional consciousness, subjective consciousness, and
cognitive awareness levels are differently influenced by
factors that can lead to overdependence of human computer
interaction. However, it is currently unclear whether HCI
dysfunction based on this statistical mechanistic information
theory might be a general characteristic, not unique to
Koreans. Therefore, the objective of this study was to
examine whether over-engagement in HCI process could
affect consciousness levels differently between Korean and
Chinese college students. In addition, a comparative study
was conducted to determine whether it was reasonable to
separate perceptual and emotional consciousness levels,
subjective consciousness levels, and self-awareness levels
when developing items to measure inner compatibility
according to consciousness level. not possible.

Table- I: Classification and measurement of consciousness
according to integrated information theory

Classification of consciousness Unit of
measure

Information 1: Representation of
physical world through sensory nervous

system - sense Perceptual and

Information 2: A new level of emotional
information delivered to the central coNsciousness
nervous system - perception (Sensory

Information 3: A function that requires perception)
harmonization of behavior to solve

perceptual uncertainty - emotion

Information 4: Subjective perception Subjective
based on emotion consciousness
(Subjective

perception)

Information 5: Reflective awareness -

cognition Cognitive
Information 6: Self-awareness - abstract g
. awareness
thinking

- - self-awareness
Information 7: Information or ( )

awareness about self-awareness

I11. SUBJECTS AND METHTODS OF STUDY

A questionnaire classified into levels of consciousness
based on the information theory of consciousness previously
verified with adult internet addiction diagnostic scale (K
scale) was used to determine whether a particular signal or
stimulus could be measured as a reduction in uncertainty of a
recipient.

A.Subjects

It is necessary to classify three categories so that levels of
consciousness could be measured based on the integrated
information theory to determine whether changes at
organizational level were valid only in Korean students and
whether they were general characteristics of Northeast Asian
college students including Chinese students. In other words,
this study identified difference in over-engagement level of
853 college students in Korea and China to determine whether
they were affected differently by organizational level.

B.Test Methods

The Adult Internet Addiction Diagnostic Scale developed
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by the Internet Addiction Center under the National
Information Society Agency is the most widely used
self-diagnostic measure called the K-scale. It is a diagnostic
tool to measure withdrawal and resistance, daily life
disability, and virtual interpersonal orientation. To identify
changes at organizational levels resulting from human
interaction with computer systems, questionnaires arranged in
three measurement units were sent to Korean college students
and Chinese college students. Frequency analysis, descriptive
statistics, t-test, and reliability analyses were then conducted.

IV. STATISTICAL ANALYSIS

A. Characteristics of Subjects and Reliability Analysis
Results

Frequency analysis was conducted to examine social
characteristics of subjects. Of 853 college students, 431
(50.5%) were Korean students and 422 (49.5%) were Chinese
students. There were 558 (65.4%) females and 295 (34.6%)
males.

B. Differences in consciousness Level According to HCI
Over-Engagement level

Regarding overall consciousness level in a scale of 5.0,
Korean students showed a level of 2.647 and Chinese students
showed a level of 3.180. According to consciousness level,
subjective perception of Korean college students was the
highest at a level of 2.881 as shown in Table- 11, followed by
self-awareness at 2.768 and sensory perception at 2.306.
Self-awareness had a level of 3.342 while subjective
perception had a level of 3.220 and sensory perception had a
level of 2.908.

Table- I11: Mean and standard deviation of perception level

(N:853)
Division Average SD
Sensory perception 2.306 .788
Subjective perception 2.881 .601
Korean
Self-awareness 2.768 .689
Total 2.647 .617
Sensory perception 2.908 .707
Chinese Subjective perception 3.220 .557
Self-awareness 3.342 .634
Total 3.180 .551

As a result of reliability analysis, sensory perception had a
Cronbach's a value of .741, subjective perception had a
Cronbach's a value of .636, and self-awareness had a
Cronbach's o value of .681. This indicates that the method of
analyzing effects on the three consciousness levels from
Human Computer Interface (HCI) point of view is highly
reliable. The classification of questions is also very reliable.

C. Impact of Consciousness level on Internet HCI
Over-Engagement

An independent sample t-test was conducted to determine
the level of perception by country.
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As a result, there were significant differences in sensory
perception, subjective perception, and self-awareness
between Korean and Chinese college students. For sensory
perception, Chinese college students showed a level of 2.908
and Korean college students showed a level of 2.306. For
subjective perception, Chinese college students showed a
level of 3.220 and Korean college students showed a level of
2.881. For self-awareness, Chinese college students showed a
level of 3.342 and Korean college students showed a level of
2.768. There were significant differences in sensory
perception, subjective perception, and self-awareness levels
between Korean college students and Chinese college
students as shown in Table- 111.

Table- I11: Mean and standard deviation of perception level

(N:853
Variable Frequency| Average SD t value
sensory | Korean 431 2.306 .788 11.738™
perception| Chinese 422 2.908 707
subjective| Korean 431 2.881 .601 8517
perception| Chinese 422 3.220 .557
self-aware| Korean 431 2.768 .689 12.658™
ness Chinese 422 3.342 .634
*xxp< 001

V. PERCEPTUAL LEVELS OF HCI
OVER-ENGAGEMENT

A. Sensory Perception

The When examining the frequency of sensory perception
in college students, for “I sleep during work hours due to
internet use”, Korean students showed ‘Agree’ frequency of
8.8% and ‘Strongly agree’ frequency of 2.6% while Chinese
students showed ‘Agree’ frequency of 14.5% and ‘Strongly
agree’ frequency of 5.7%. Thus, Chinese students replied
‘Agree’ more frequently. For “I feel good and excited due to
internet use”, Korean students showed ‘Agree’ frequency of
11.1% and ‘Strongly agree’ frequency of 2.3% while Chinese
students showed ‘Agree’ frequency of 30.1% and ‘Strongly
agree’ frequency of 6.4%. For “I feel irritated when my needs
are not met during internet use”, Korean students showed
‘Agree’ frequency of 13.9% and ‘Strongly agree’ frequency
of 3.5% while Chinese students showed ‘Agree’ frequency of
33.6% and ‘Strongly agree’ frequency of 10.0%. For “I feel

ISSN: 2277-3878, Volume-8 Issue-2S6, July 2019

Chinese| 26 | 6.2 | 61 |[14.5] 151 |35.8| 142 |33.6] 42 |10.0
@ Korean | 112 [ 26.0 | 176 [40.8) 98 [22.7) 33 |7.7]| 12 |2.8
Chinese| 46 |10.9| 154 |36.5] 150 |35.5| 57 |13.5] 15 |3.6

These results suggest that perceptual and emotional level of
consciousness can change in the form of nerve impulse that is
transmitted to the brain. It influences Chinese college students
more than Korean college students.

B. Subjective Perception

Analysis of subjective perception of Korean college
students and Chinese college students was also conducted.
For “Grades dropped”, Korean students showed ‘Agree’
frequency of 26.4% and ‘Strongly agree’ frequency of 4.2%
while Chinese students showed ‘Agree’ frequency of 34.8%
and ‘Strongly agree’ frequency of 11.6%. For “I cannot do
other things without internet use”, Korean students showed
‘Agree’ frequency of 30.9% and ‘Strongly agree’ frequency
of 10.2% while Chinese students showed ‘Agree’ frequency
of 37.9% and Strongly agree’ frequency of 19.0%. For “I tell
myself I will stop but continue”, Korean students showed
‘Agree’ frequency of 18.8% and ‘Strongly agree’ frequency
of 17.2% while Chinese students showed ‘Agree’ frequency
0f22.3% and Strongly agree’ frequency of 19.7%. As shown
in Table- V, for “I fail to do planned things”, Korean students
showed ‘Agree’ frequency of 3.9% and ‘Strongly agree’
frequency of 0.7% while Chinese students showed ‘Agree’
frequency of 7.3% and ‘Strongly agree’ frequency of 0.9%.
For “I initially underestimate my time of internet use”, Korean
students showed ‘Agree’ frequency of 24.6% and ‘Strongly
agree’ frequency of 5.1% while Chinese students showed
‘Agree’ frequency of 38.4% and ‘Strongly agree’ frequency
of 10.2%. For “I always think of reducing time for internet
use”, Korean students showed ‘Agree’ frequency of 26.0%
and ‘Strongly agree’ frequency of 13.7% while Chinese
students showed ‘Agree’ frequency of 25.1% and ‘Strongly
agree’ frequency of 8.8%. For subjective perception, Chinese
college students showed higher level than Korean college
students. For “I always think of reducing time for internet
use”, the level was higher in Korean students than that in
Chinese students.

Table- V: HCI over-engagement subjective perception of
Korean and Chinese students

restless and nervous without internet use”, Korean students (N:853)
13 > 0 3 >
showed ‘Agree frequ.ency gf 7.7% and ‘Strongly agree ggrongly Disagree | Neutral | Agree Strongly
frequency of 2.8% while Chinese students showed ‘Agree’ ) Isagree agree
f £13.5% and ‘St | i £3.6% Variable |Fre Fre Fre Fre Fre
requency of 13.5% and “Strongly agree” frequency of 3.6%. que| % |que| % |que| % |que| % |que| %
Thus, in sensory perception, more Chinese students replied ncy ncy ncy ncy ncy
with ‘Agree’ and ‘Strongly agree’ than Korean students as ©) Korean | 51| 11.8 [118) 27.4 |132) 30.6 |112) 26.0 |18 | 4.2
shown in Table- 1V. Chinese| 9 | 2.1 |49 11.6 [168]39.8 |147| 34.8 |49|11.6
©) Korean |47 10.9 | 65| 15.1 |142| 32.9 133 30.9 | 44| 10.2
. Chinese| 7 | 1.7 |51 12.1 |124]29.4 |160] 37.9 |80 19.0
Table- IV: HCI over-engagement sensory perception of @ Korean 119/ 276 |157/ 36.4 |81 | 188 |74 | 172
Korean and Chinese students Chinese 111) 26.3 |134/31.4 |94 | 22.3 |83 |19.7
(N:853) ®) Korean [169| 39.2 |162( 37.6 |80 18.6 |17| 39 [ 3 | .7
strongly | 1. Neutral A Strongly Chinese| 75| 17.8 [176] 41.7 [136] 32.2 |31 7.3 [ 4 | .9
Variable |_disagree Isagree eutra gree agree (o) |Korean[6414.8 |04 [ 218 145 336 |106] 24.6 [ 22| 5.1
anable MErequ v |Freaue[ o |Freque[ . [Freque| ,. [Frequ] ./ Chinese| 11| 2.6 |68 16.1 |138] 32.7 [162] 38.4 |43 10.2
ency| ” | ney | ney | ] ney | 7 Jency|” (10 [ Korean 87 20.2 173 40.1 [112] 26.0 |59 13.7
) Korean | 121 [28.1| 152 |35.3] 109 |25.3] 38 |8.8| 11 |2.6 Chinese 76| 18.0 |203 8.8
Chinese| 70 |16.6 | 143 |33.9] 124 [29.4] 61 |14.5] 24 |5.7
@) Korean | 104 [ 24.1 | 140 (32.5] 129 |29.9] 48 |11.1| 10 |23
Chinese| 19 | 45 77 [18.2] 172 |40.8] 127 |30.1] 27 |6.4
(3)] Korean | 101 | 23.4| 127 |29.5| 128 [29.7] 60 |[13.9] 15 |35
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C. Self-Swareness

Regarding self-awareness, for “I control my internet use
time”, Korean students showed ‘Disagree’ frequency of
31.1% and ‘Strongly disagree’ frequency of 28.1% while
Chinese students showed ‘Disagree’ frequency of 28.2% and
‘Strongly disagree’ frequency of 7.8%. For “I do not use the
internet until I am tired”, Korean students showed ‘Disagree’
frequency of 12.1% while Chinese students showed
‘Disagree’ frequency of 7.6%. For “I do planned tasks even
with internet use”, Korean students showed ‘Disagree’
frequency of 15.3% and ‘Strongly disagree’ frequency of
9.0% while Chinese students showed ‘Disagree’ frequency of
6.6% and ‘Strongly disagree’ frequency of 1.2%. For “I am
not nervous without internet use”, Korean students showed
‘Disagree’ frequency of 36.7% and ‘Strongly disagree’
frequency of 24.4% while Chinese students showed
‘Disagree’ frequency of 22.7% and ‘Strongly disagree’
frequency of 5.7%. As shown in Table- VI, Korean college
students integrated their feelings with self-awareness better
regardless of physical or social situation by properly
controlling internet use time and performing planned work
than Chinese college students.

Table- VI: HCI over-engagement self-awareness of Korean

and Chinese students

(N:853)

Strongly Strongly

disagree agree
Variable Frequ Fre Fre Frequ Fre
% [que| % |que| % % |que| %
ency ency
ncy ncy ncy
Korean | 121 | 28.1 |134|31.1 (98| 22.7| 68 |15.8|10| 2.3
Chinese| 33 | 7.8 [119]28.2 {149(35.3| 93 [22.0|27| 6.4

Disagree | Neutral Agree

(11)

interpreted in terms of over-engagement. Results of this study
also confirms that various levels of consciousness are
influenced by HCI over-engagement differently.
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VI. CONCLUSION

In this study, using the Adult Internet Self-Assessment
Scale, effects of human computer interface on three
consciousness levels of Korean and Chinese college students
were analyzed. As a result of reliability analysis,
reclassification of self-diagnostic questionnaire items
according to the level of consciousness was also very reliable,
similar to a previous study. Chinese college students were
found to be more influenced than Korean students in terms of
perceptual and emotional consciousness level, subjective
consciousness level, and self-awareness level according to
HCI over-engagement. In particular, in the case of
self-awareness, Korean students were found to be able to
integrate with the feeling of self-awareness better than
Chinese students regardless of physical or social situation.

In summary, development of items measuring inner
compatibility according to three consciousness levels is
reasonable when perceptual and emotional consciousness
levels, subjective consciousness level, and self-awareness
level are separated. This is because HCI over-engagement
affects each layer of the human state of consciousness. This
implies that the interpretation of HCI dysfunction should be
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