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Abstract

Today, online education is becoming more important. The effectiveness of online education
has been measured by student satisfaction and the possibility of substituting offline education.
This study proposes a plan to increase the effectiveness of education in a new form by using
online information. Education is the process of socializing and growing learners.
Representative negative emotions experienced by learners are stress, anxiety, and depression
(SAD). A reduction in SAD will promote student growth and improve educational outcomes.
This paper considers online information by dividing it into online educational information
support (OEDIS) and online emotional information support (OEMIS). We demonstrate that
OEDIS reduces SAD, and OEMIS reduces stress and anxiety. By providing online information,
negative emotions can be reduced, and educational outcomes can be improved. This study
suggests a new role for online information support, such as emotional change in individuals
and solving psychological problems. Online information support goes beyond knowledge
transfer and can be used in various fields, such as online education that promotes human
growth and positive change, and even healthcare.
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1. Introduction

COVID-19 has caused many changes in our daily life patterns. It has led most educational

organizations to provide courses through online education systems [1]. Online education has
various advantages, such as securing diversity and creativity. Moreover, it includes the use of
vast amounts of information, such as big data, overcoming the limitations of place, and
reducing discrimination of time. Online education is not a form of education that only replaces
face-to-face education temporarily during the COVID-19 pandemic. In the 4th industrial era,
more suitable information and technologies should be used [2]. The online education system
has various merits, but it will have to be continuously developed and utilized.

Education aims at the process of human growth and socialization [3]. The socialization process
is related to the curriculum and content of education. Growth is related to efforts to bring about
more positive change. Most previous studies on online education have focused on the
socialization process. These studies have emphasized socialization performance, such as
lecture satisfaction and learning effects [4]. Unlike such studies focused on socialization
performance, this paper focuses on individual growth. Providing information is regarded as a
key element for improving individual growth. Information can facilitate the exchange of
emotions, feelings, and thoughts [5]. Such exchange may promote positive change. Moreover,
the positive change may lead to individual growth. Therefore, this research investigated
whether individuals can grow through positive change by receiving online information.
Stress, anxiety, and depression (SAD) have been overwhelmingly prevalent across the world
during the COVID-19 crisis [6]. These are widespread psychological problems [7]. For
performance and health, they must be addressed and controlled. This research investigated
whether it is possible to reduce SAD by providing online emotional and educational
information. Information can promote positive change in public attitudes [8]. It also promotes
positive health outcomes. Various studies have suggested that social and emotional support
can reduce SAD [9]. Emotional support is able to increase a sense of stability, personal
competence, perceived control, and recognition of self-worth [10]. Educational support can
increase social integration and academic achievement [11]. It is expected that online emotional
and educational information can lead to positive effects in online education. In addition, this
research verifies the effectiveness of online educational information support (OEDIS) and
online emotional information support (OEMIS). OEDIS refers to a program that provide
students with educational information related to academic difficulties. OEMIS refers to a
program that stimulates the sensitivity of students, and helps them overcome difficulties
through empathy and comfort. These two types of online information will improve educational
outcomes and individual growth through reduction of SAD.

This study investigated online educational performance with individual growth, which
involves positive change. Positive change can be realized with a reduction in SAD. Overall,
this research aimed to improve educational outcomes by providing two specific information
supports, namely, OEDIS and OEMIS. If particular information could positively change
people by reducing SAD, the new effectiveness of online education would be demonstrated.
Our findings suggest that online education and information can be used to improve the
availability of education and in e-health.
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2. Theoretical background and Hypotheses

2.1 Stress

Stress is a part of human life. It is a concept that describes the response by an individual to
stressors in the environment [12]. Stress refers to a state of emotional or mental tension or
strain resulting from adverse or demanding circumstances. It is experienced through the
physiological, psychological, and social stimuli of the individual [13]. Stress occurs when an
individual believes that he or she cannot deal with his or her situation [12]. Experiencing stress
can lead to various physical reactions. For example, the symptoms may include feelings of
overall irritability, anxiety, nervousness, insecurity, social withdrawal, depression, loss of
appetite, exhaustion, panic attacks, insomnia, migraine, and a sense of being overwhelmed [12,
14]. Stress leads to various negative consequences, such as psychosocial illnesses. A high level
of stress causes emotional exhaustion, and such an experience increases an individual’s
intentions to leave their current institution [15]. Hence, if people experience a high level of
stress, they will experience a lower quality of life, poor achievement, and difficulty in adapting
to new environments. Moreover, their psychological health will be negatively affected.

2.2 Anxiety

Anxiety can be seen as psychophysiology difficulty. It is used to describe a series of emotions
and behaviors. Anxiety can be experienced and manifested when people fear or are faced with
a threatening situation [14]. Anxiety refers to vague and unpleasant feelings accompanied by
being anxious with known or unknown origins [16]. It appears in various forms and symptoms,
such as a sense of fear, excessive worrying, negative thinking, restlessness, and overly
emotional responses [17]. Also, symptoms of anxiety include restlessness, dyspnea, heart
palpitations, insomnia, fatigue, and disturbances of memory and concentration [16]. Anxiety
includes passivity, which can lead to poor performance on assignments, low attendance, and
poor performance in exams [17]. High levels of anxiety are related to lower levels of
achievement. Therefore, it is a negative factor that may have a negative influence on both
health and performance.

2.3 Depression

Depression is regarded as a common mental illness. Depression is a notably vague term. In lay
usage, depression means occasional sadness and gloom [18]. It refers to feelings that can be
enough to have negative influences on human mood and change social daily life [19].
Depression causes feelings of sadness and leads to life problems. These problems include
trouble at school and work and in relationships. It can also increase disease burdens worldwide
and poor health outcomes. It decreases interest in everything and problem-solving ability,
causing individuals to have difficulty in adjustment, interpersonal relationships, social life,
and cognition. It can also lead to various emotional and behavioral dysfunctions as well as
physical symptoms [20]. It is negatively associated with life satisfaction and happiness.
Therefore, depression can be seen as a negative factor that can impact human psychological
health.

2.4 Online educational information support

Information refers to documentary messages, voice traffic, information and graphic files, and
facsimile messages. Information support can provide people with information, such as
suggestions, directives, and advice, on ways in which they can help themselves [21].
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Educational support includes providing students with academic classes, tutoring, knowledge,
internships, skills, and networking opportunities [22]. Educational information is defined as
promoting the reform of educational methods, content, and ways of learning by making use of
modern information technology (networks, the Internet, technology, computers, and
multimedia) [23]. Thus, online educational information support (OEDIS) in this research is
defined as a program that provides international students with the educational information they
need to help them overcome academic difficulties. The contents of OEDIS include specific
messages, such as academic information, learning skills, study methods, and educational
advice. These contents can also influence SAD.

2.5 Online emotional information support

Emotion refers to a mental state observed by developmental and behavioral changes [24].
Emotional support is defined as taking care of people’s emotional well-being, which includes
various kinds of behavior that encourage trust and provide empathy, concern, and willingness
to listen [21]. Emotional support involves respect, love, and acceptance [25]. Emotional
support plays a key role in coping with stress, improving individual mental well-being, and
increasing physical health and performance [26]. Informational support is defined as providing
people with information to enable them to better deal with environmental and personal
problems [21]. Combining these concepts and roles, online emotional information support
(OEMIS) is defined as a program that stimulates the sensitivity of international students and
helps them overcome difficulties through empathy and comfort. The contents of OEMIS
include videos that present stories of people who have overcome difficulties, empathetic and
comforting stories, stories of success, and humor. Because these contents can influence
psychology, cognition, and mindset [27], they could contribute to the reduction of SAD.

2.6 The relationship between OEDIS, OEMIS, and SAD

Informational support refers to provide people with information to better deal with personal
and environmental problems [21]. To solve problems, informational support can provide
advice, information, and feedback about how well people work [28]. Informational support
leads to higher self-esteem and increased recognition of social capital [29]. Moreover,
information support reduces perceived threats and increases coping methods to protect mental
health [30]. Thus, information support decreases perceived threats and it leads to more mental
health support [31]. Therefore, informational support can protect mental health.

The elements of SAD are related to mental health. These elements can be reduced by providing
information support. Students’ mental health is influenced by academic and living factors. In
particular, international students may experience SAD due to the emotional difficulties
involved in studying and living in an unfamiliar environment [32]. Thus, students who receive
support through academic and emotional information may recognize this help and may apply
it in their studies and life; thus, this help would help to reduce SAD.

OEDIS provides educational information to help people overcome academic difficulties. This
type of support includes educational advice, problem-solving skills, learning methods, and
academic information. Such education information can improve health by increasing self-
efficacy and problem-solving skills [33]. A low level of self-efficacy can lead to SAD and a
narrow view of the best solutions to problems [34]. High self-efficacy decreases feelings of
shame, loneliness, weakness of social skills, and low self-esteem, and in turn, it promotes
mental health [35]. Therefore, when students receive OEDIS, their self-efficacy will be
increased. A high level of self-efficacy increases their mental health and decreases weakness.
Therefore, students who receive OEDIS may experience decreased SAD. Hence, the following
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hypotheses were formulated.

Hypothesis 1: EDOIS will reduce the degree of stress.
Hypothesis 2: EDOIS will reduce the degree of anxiety.
Hypothesis 3: EDOIS will reduce the degree of depression.

OEMIS stimulates sensitivity and helps people overcome difficulties through empathy and
comfort. Emotional support has been regarded as an important element for online health
communities [36]. This type of support improves individual competence and emotional
stability [37]. Emotional stability means a tendency to be self-assured, steady, and composed
[38]. An emotionally stable individual remains calm in stressful situations and show strong
emotional reactions in stressful circumstances [39]. Low emotional stability manifests as
personal vulnerability to stress. On the contrary, high emotional stability functions as a
protective element making individuals more resilient [40]. Resilience can be seen as a strategy
in adverse circumstances that can affect people’s psychological health [41]. People who are
not resilient can become depressed, frustrated, and discouraged. On the contrary, people who
are resilient possess a positive attitude to adversity and are less inclined to experience
psychological uneasiness [42, 43]. Resilience plays a buffer role to mitigate the relationship
between mental health and overall well-being [43]. Therefore, resilience improves an
individual’s mental health, which will helps reduce factors such as SAD.

Previous research has demonstrated that emotional stability is negatively associated with SAD
[44]. In particular, emotional stability can enable individuals to cope with negative emotions
such as anxiety, stress, discontent, anger, and irritability [38]. Moreover, if students receive
emotional support, they will be able to cope better with uncontrollable events and will receive
encouragement that may lead to effective adaptation [45]. If social workers perceive a high
level of emotional support from their supervisors and co-workers, their levels of SAD would
be decreased [46]. Overall, when students receive emotional support, their emotional stability
will be increased. High levels of emotional stability can help to reduce SAD. Therefore, if
students receive OEMIS, SAD will be decreased. Hence, the following hypotheses were
formulated.

Hypothesis 4: EMOIS will reduce the degree of stress.
Hypothesis 5: EMOIS will reduce the degree of anxiety.
Hypothesis 6: EMOIS will reduce the degree of depression.

3. Research design

3.1 Participants

Data for this research were obtained from 226 participants who were international students
attending universities in Korea. They voluntarily completed questionnaires. The participants
were divided into a control group (received no support), an OEDIS group (received online
emotional support), and an OEMIS group (received online educational support). The results
of demographic analysis are summarized below.



KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 15, NO. 8, August 2021 2949

Control group:

The control group consisted of 71 Chinese international students. Of these, 33 males (46.5%)
and 38 females (53.5%) participated in the survey. In terms of age, 11 (15.5%) were aged 18-
20 years, 54 (76.1%) were aged 21-24 years, 5 (7.0%) were aged 25-28 years, and 1 (1.4%)
was over 29. Regarding their length of residence in Korea, 1 (1.4%) participant had been living
in Korea for 1-3 months, 6 (8.5%) participants had been living in Korea for 4-6 months, 17
(23.9%) participants had been living in Korea for 1 year, 30 (42.3%) participants had been
living in Korea for 2 years, 13 (18.3%) participants had been living in Korea for 3 years, and
4 (5.6%) participants had been living in Korea for over 3 years. In terms of lifestyle, 27 (38.0%)
lived alone, 13 (18.3%) lived in dormitories, 28 (39.4%) lived with their Chinese friends, 1
(1.4%) lived with their Korean friends, and 2 (2.9%) lived with their family.

OEDIS group:

The OEDIS group consisted of 75 Chinese students. Of these, 30 males (40.0%) and 45
females (60.0%) participated in the survey. In terms of age, 7 (9.3%) were aged 18-20 years,
63 (84.0%) were aged 21-24 years, and 5 (6.7%) were aged 25-28 years. Regarding their
length of residence in Korea, 2 (2.7%) participants had been living in Korea for 1-3 months,
8 (10.7%) participants had been living in Korea for 4-6 months, 11 (14.7%) participants had
been living in Korea for 1 year, 26 (34.7%) participants had been living in Korea for 2 years,
20 (26.7%) participants had been living in Korea for 3 years, and 8 (10.5%) participants had
been living in Korea for over 3 years. In terms of lifestyle, 21 (28.0%) lived alone, 24 (32.0%)
lived in dormitories, 26 (34.7%) lived with their Chinese friends, and 4 (5.3%) lived with their
family.

OEMIS group:

The OEMIS group consisted of 80 Chinese students. Of these, 29 males (36.3%) and 51
females (63.7%) participated in the survey. In terms of age, 35 (43.8%) were aged 18-20 years,
43 (53.8%) were aged 21-24 years, and 2 (2.4%) were aged 25-28 years. Regarding their
length of residence in Korea, 15 (18.8%) participants had been living in Korea for 1-3 months,
9 (11.3%) participants had been living in Korea for 4—6 months, 21 (26.3%) participants had
been living in Korea for 1 year, 27 (33.8%) participants had been living in Korea for 2 years,
and 8 (9.8%) participants had been living in Korea for 3 years. In terms of lifestyle, 26 (32.5%)
lived alone, 35 (43.8%) lived in dormitories, 18 (22.5%) lived with their Chinese friends, and
1 (1.2%) lived with their Korean friends.

3.2 Measurement

Stress is defined as feeling upset, finding it hard to calm down, and having difficulty relaxing.
To measure student stress, it was assessed with 14 items that were developed, and sample
items included “lost interest in everything” and “unable to be enthusiastic” [14].

Anxiety is defined as feeling anxious, fearful, and nervous, and being anxious about the one’s
future. To measure student anxiety, it was assessed with 14 items that were developed, and
sample items included “fear of being thrown” and “feeling of faintness” [14].

Depression is defined as feeling depressed, losing enthusiasm for life, and having no interest
in anything. To measure student depression, it was assessed with 14 items that were developed,
and sample items included “difficulty in relaxing” and “using nervous energy” [14].

All variables were measured by using Likert 7 scale.
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3.3 Experimental design

The experiment was designed based on a previous study, which demonstrated mindset, attitude,
and emotional change [27, 47]. The experiment was conducted as follows.

First, 226 students were assessed with the same questionnaire about SAD. Second, the
participants were randomly divided into the three groups (OEDIS: 75, OEMIS: 80, and control
group: 71). Third, the OEDIS and OEMIS groups received support online for three weeks. On
the contrary, the control group did not receive any style of support or stimulus, and lived their
daily lives without intervention.

The contents of OEDIS included specific messages, such as academic information, learning
skills, study methods, and educational advice. For instance, information on the school schedule,
and school support programs for international students, such as scholarships, effective learning
methods, tips for taking exams well, and so forth. The OEDIS group received messages on
their mobile devices around 1:00 p.m five days per week.

The contents of OEMIS included videos that presented the stories of people who had overcome
difficulties, empathetic stories, comforting stories, stories of success, and humor. For example,
Ma Yun’s inspirational story (how to change yourself, overcome difficulties, and seek the path
to success), the experiences of international students struggling in South Korea (successfully
overcoming various difficulties in studying abroad), and humorous videos for relaxation
(animation and pranks). The OEMIS group students watched an average of five minutes of
videos on their mobile devices around 1:00 p.m on five weekdays.

Fourth, after three weeks, the participants answered the same questionnaire regarding SAD,
and the results were analyzed.

4. Statistical results

For the empirical analysis of this study, we used confirmatory factor analysis (CFA),
Cronbach’s o for reliability, descriptive statistics, correlation, and paired t-test.

4.1 Confirmatory factor analysis and reliability analysis

The confirmatory factor analysis was conducted to verify the validity of the factor structure.
This research used a structural equation modeling analysis. The results of model goodness fit
for confirmatory factor analysis were the following.

The absolute fit index showed X%(p)=1858.928, X?df=2.456, and RMSEA=.080. The
incremental fit index showed TLI=.904 and CFI=.904. The parsimonious adjusted index
showed PNFI=.746 and PGFI=.605. These results of the three types of indexes satisfied the
acceptability requirements. Thus, the three types of indices in this research were acceptable.
In addition, we checked the value of average variance extraction (AVE) and composite
reliability (C.R). The AVE results showed depression=.582, anxiety=.567, and stress=.701.
The values of AVE were higher than .50. The C.R results of all variables showed
depression=.893, anxiety=.899, and stress=.942. A C.R value is acceptable if it is higher
than .70. Therefore, all measurements showed significant validity, and all indices were
acceptable. Table 1 shows the results of the goodness of fit model.

In addition, the value of Cronbach’s alpha was calculated to estimate the reliability of each
variable. The values of Cronbach’s alpha are summarized as follows: depression=.955,
anxiety=.957, and stress=.978. If the value of Cronbach’s alpha is higher than .70, it is
considered to have significant reliability. Therefore, all variables were judged to have
significant reliability.
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Table 1. The results of CFA and reliability analysis

. Cronbach’s
Variable AVE C.R

alpha

Depression .582 .893 .955
Anxiety 567 .899 .957

Stress .701 .942 978

Absolute fit indices X?(p)=1858.928(.000), X?/df =2.456, RMSEA=.080

Incremental fit indices TLI=.904, CFI=.904
Parsimony adjusted indices PNFI=.746, PGFI=.605

4.2 Reliability, descriptive statistics, and correlation analysis

The results of mean were the following: depression=3.220, anxiety=3.023, and stress=3.187.
The results of standard deviation showed depression=1.249, anxiety=1.208, and stress=1.411.
Third, correlation analysis was conducted to identify the correlations between variables.
Depression was positively associated with anxiety (r=.764, p<.001) and stress (r=.672,
p<.001). Anxiety was also positively associated with stress (r=.811, p<.001). Table 2 shows
the results of reliability, descriptive statistics, and correlation analysis.

Table 2. The results of reliability, descriptive statistics, and correlation analysis

Cronbach’s . . .
Alpha mean std. deviation | depression anxiety stress
Depression .955 3.220 1.249 -
Anxiety .957 3.023 1.208 T764%** -
Stress 978 3.187 1.411 BT72%** B11*** -

% ) < 001, ** p<.01, * p<.05

4.3 Paired t-test

To verify the hypotheses, we conducted the following experiments. The OEDIS group
consisted of 75 Chinese students in universities in Korea. At time 1, we measured the levels
of the Chinese students’ stress, anxiety, and depression in the absence of any support. At time
2, from the day after the first measure, the Chinese students were supported with OEDIS
messages for three weeks. After three weeks, we measured the levels of the Chinese students’
SAD again. The levels of SAD at times 1 and 2 were compared to verify whether the change
was significant. In this regard, a paired t-test was conducted to verify the significance of the
change.

Table 3 shows the results of the paired t-test comparison between the before (time 1) and after
(time 2) tests on SAD for the OEDIS group. The mean of stress at time 1 was 2.830. At time
2, the mean was 2.387. Thus, the level of stress at time 2 was found to be lower than at time
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1. Furthermore, the results showed a statistically significant (t=2.883, p<.01) difference
between times 1 and 2. In addition, 95% Confidence Interval of the Difference(CID) was
showed lower=.137 and upper=.752. Based on these results, hypothesis 1 was accepted. The
mean of anxiety at time 1 was 2.747. At time 2, the mean was 2.314. Thus, the level of anxiety
at time 2 was found to be lower than at time 1. Furthermore, the results showed a statistically
significant (t=3.389, p<.01) difference between times 1 and 2. In addition, 95% CID was
showed lower=.178 and upper=.687. Based on these results, hypothesis 2 was accepted. The
mean of depression at time 1 was 3.033. At time 2, the mean was 2.548. Thus, the level of
depression at time 2 was found to be lower than at time 1. Furthermore, the results showed a
statistically significant (t=3.993, p<.001) difference between timesl and 2. In addition, 95%
CID was showed lower=.243 and upper=.728. Based on these results, hypothesis 3 was
accepted.

Table 3. The results of paired t-test related to OEDIS group

-~ ) 95% CID sig.
variables time mean n t .
Timel | 2.830 75
Stress 137 752 | 2.883 | 74 .005
OEDIS Time2 | 2.387 75
group Timel | 2.747 75
Anxiety 178 .687 | 3.389 | 74 .001
Time2 | 2314 75
Timel | 3.033 75
Depression 243 728 | 3.993 | 74 .000
Time2 | 2.548 75

We conducted the same experiment for OEMIS as OEDIS support. The OEMIS group
consisted of 80 Chinese students in university in Korea. At time 1, we measured the levels of
the Chinese students” SAD in the absence of any support. At time 2, from the day after the
first measure, they were supported with OEMIS for three weeks. After three weeks, we
measured their levels of SAD again. The levels of SAD at times 1 and 2 were compared to
verify whether the change was significant. In this regard, a paired t-test was conducted to
verify the significance of the change.

Table 4 shows the results of the paired t-test comparison between before (time 1) and after
(time 2) tests on SAD for the OEMIS group. The mean of stress at time 1 was 3.753. At time
2, the mean was 3.028. Thus, the level of stress at time 2 was found to be lower than at time
1. Furthermore, the results showed a statistically significant (t=4.760, p<.001) difference
between times 1 and 2. In addition, 95% CID was showed lower=.422 and upper=1.028. Based
on these results, hypothesis 4 was accepted. The mean of anxiety at time 1 was 3.288. At time
2, the mean was 2.813. Thus, the level of anxiety at time 2 was found to be lower than at time
1. Furthermore, the results showed a statistically significant (t=3.889, p<.001) difference
between times 1 and 2. In addition, 95% CID was showed lower=.232 and upper=.718. Based
on these results, hypothesis 5 was accepted. The mean of depression at time 1 was 3.243. At
time 2, the mean was 3.138. Thus, the level of depression at time 2 was found to be lower than
at time 1. However, there was a statistically insignificant (t=.752, p>.05) difference between
times 1 and 2. Moreover, 95% CID was showed lower=-.172 and upper=.381. Hence,
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hypothesis 6 was rejected.

Table 4. The results of paired t-test related to OEMIS group

- ) 95% CID sig.
variables time mean n t .
Timel | 3.753 80
Stress 422 1.028 | 4760 | 79 .000
OEMIS Time2 | 3.028 80
group Timel | 3.288 80
Anxiety 232 718 | 3.889 | 79 .000
Time2 | 2.813 80
Timel | 3.243 80
Depression -172 .381 752 | 79 454
Time2 | 3.138 80

The control group consisted of 71 Chinese students in universities in Korea. At time 1, we
measured the level of the Chinese students” SAD in the absence of any support. From the day
after the first measure to time 2, they did not receive any support for three weeks. After the
three weeks, we measured their levels of SAD again. Therefore, the levels of SAD of time 1
and time 2 were compared to verify whether there was any significant change. In this regard,
a paired t-test was conducted to verify the significance of the change.

Table 5 shows the results of the paired t-test comparison between before (time 1) and after
(time 2) tests on SAD for the control group. The mean of stress was 2.925. At time 2, the mean
was 2.995. Thus, the level of time 2 stress was found to be higher than that at time 1. Moreover,
there was no statistically significant (t=-.384, p>.05) difference between times 1 and 2.
Moreover, 95% CID was showed lower=-.436 and upper=.295. Therefore, the change of stress
between time 1 and time 2 was insignificant. The mean of anxiety was 3.017 at time 1. At time
2, the mean was 2.903. Thus, the level of anxiety at time 2 was found to be lower than that of
time 1. However, there was no statistically significant (t=.767, p>.05) difference between
times 1 and 2. Moreover, 95% CID was showed lower=-.182 and upper=.409. Therefore, the
change of anxiety between time 1 and time 2 was no statistically significant.

Table 5. The results of paired t-test related to control group

bl ) 95% CID sig.
variables time mean n t .
lower | upper df | (2-tailed)
Timel | 2.925 71
Stress -.436 295 | -384 | 70 .702
Control Time 2 2.995 71
group Timel | 3.017 71
Anxiety -.182 409 767 70 446
Time 2 | 2.903 71
Timel | 3.406 71
Depression -.136 432 | 1.038 | 70 .303
Time 2 | 3.259 71
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The mean of depression was 3.406 at time 1. At time 2, the mean was 3.259. Thus, the level
of depression at time 2 was found to be lower than that at time 1. However, there was no
statistically significant (t=1.038, p>.05) difference between times 1 and 2. Moreover, 95%
CID was showed lower=-.136 and upper=.432. Therefore, the change of anxiety between time
1 and time 2 was no statistically significant. These results indicate that change in the levels of
SAD in the control group were insignificant.

5. Conclusion

5.1 Results and research implications

This study demonstrated that the support of educational and emotional online information are
able to reduce SAD. The results and the implications are summarized as follows.

First of all, there was no significant change in the control group without any specific stimulus.
This result indicates that, even after a certain period of time, SAD does not increase or decrease
naturally. Thus, academic studies should be conducted to find ways to reduce SAD.

Second, OEDIS has been shown to reduce SAD at all significant levels. International students
who are supported by educational information improve their self-efficacy for their studies, and
have positive expectations for academic results. This positive attitude reduces SAD.
Continuous provision of OEDIS will lead to positive outcomes in reducing SAD through this
mechanism. Hence, schools should provide students with the educational information they
need in online learning.

Third, it was proved that OEMIS had the effect of reducing stress and anxiety. However,
OEMIS did not reduce the depression of international students. These results explain the
difference between OEMIS and OEDIS. OEDIS carried objective information, while OEMIS
included inspirational stories. Depression is a sad feeling for an individual. Thus, it was proved
that successful stories or inspirational contents of others do not directly eliminate sad feelings.
Rather, more interesting stories, deeply empathetic stories, or objective information, which
could be predicted for the future, will reduce depression. Hence, future research needs to
identify the causes of depression perceived by individuals, and explore new strategies to
reduce them.

Also, the fact that SAD is reduced through specific online information has academic and
practical implications.

Academically, certain stimuli provided online have the effect of reducing SAD. Therefore, the
influence of the preceding variables to reduce negative factors such as SAD should be
continuously studied. Besides education and emotional information, there are other types of
information that students need. For instance, psychological states, attitudes, and mindsets are
also influenced by online information. In addition, the results of factor analysis proved that
stress, depression, and anxiety were independent variables. These variables were distinct from
each other, so the reduction or management of each variable should be studied separately.
Hence, other studies should be carried out with differences in each variable.

In practice, the reduction of SAD through online information suggests that online education
has potential beyond the simple replacement of offline education. Online education can
provide a variety of information to students transcending time and space. Schools should
improve learning effectiveness by providing educational and emotional information in online
learning. Colleges can evaluate student satisfaction and educational outcomes through direct
factors, such as grades, language skills, and surveys. However, by managing other factors such
as SAD through online information, the education performance will be further improved.
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Therefore, universities should strive to manage these factors and seek educational performance
measures appropriate for the online education environment.

In addition, SAD is also closely related to human health. OEMIS and OEDIS or other forms
of information could reduce SAD. Thus, the results of this study imply that online information
support can also be used in other areas, such as healthcare.

5.2 Limitations and Future Directions

The limitations of this study and future research directions are summarized below.

First, this study set only SAD as a negative factor affecting international students. Future
studies should investigate the influence of online information on positive factors, such as
academic commitment and engagement, or negative factors such as emotional exhaustion and
cynicism. Second, there were limitations to the design of OEMIS and OEDIS. It is necessary
to find a more effective plan for the content and length of videos, and the time zone in which
information was provided in the experiment. Furthermore, a study in which OEMIS and
OEDIS are provided at the same time should also be conducted. Third, individual students
have different personalities, values, and cultural backgrounds. Depending on these differences,
the effects of OEMIS and OEDIS might differ. Future research should consider ways to use
strategies that are more appropriate for individuals, taking into account their characteristics.
Fourth, this study was only tested on international students. By providing online information,
the SAD of other workers and students could also be reduced. Future research will have to
establish and provide necessary information for general workers or students. These efforts will
prove various effects, such as improving education and work performance.

Finally, the importance of using information is emphasized in the 4th industrial revolution [2].
It should improve achievements such as creativity by utilizing Internet information
technologies [48]. This highlights that the field of e-business continues to develop, and
students must increase their creativity to survive in the era of the 4th industrial revolution [49].
Future research should focus on the use of information and focus on improving performance
at the individual and organizational level.
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