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This study aimed to explore the effects of dominant and compliant personalities, on both flow experience and the external
characteristics of flow experience. A total of 48 participants were recruited to play an online game and subsequently asked to
recall the songs they had heard while they were playing the game. Eye blink rate was recorded. The results demonstrated that (1)
the participant was immersed in the game more if he/she was relatively dominant or noncompliant; (2) the perceptions about
the external environment declined remarkably while being in a flow state; and (3) eye blink rates decreased only when the flow
happened at the beginning of the game, rather than throughout the whole process. The results suggested that gamers who tend
to be dominant or noncompliant were more likely to experience flow. Eye blink rate and perceptions of the external environment
could be objective indicators of flow experience.

1. Introduction

With the advent of Web 2.0, user experiences have become a
significant topic of interest for researchers. Flow experience,
the optimal user experience, has drawn the attention of
many researchers, especially those studying topics within the
virtual world.Many factorsmay influence an individual’s flow
experience. Personalities can influence the way we perceive
and think about the world. However, how an individual’s
personality influences our flow experience in online games
is still not clear. This is the first question that the present
study sought to explore. In addition, we attempted to clarify
the process of judging whether or not a person is in a flow
state. Also, what indicators, especially those that are objective
enough for us to evaluate flow, could be used to determine
whether someone is in a flow state.

2. Literature Review

2.1. Flow Experience. Csikszentmihalyi (1975) first used the
theory of flow to determine that people often do not need
any prizes or punishment in order to push them to par-
ticipate in activities they are interested in doing [1]. This

phenomenon is especially applicable to artists, regardless
of whether the art is related to work or leisure. Artists
concentrate solely on their work and are willing to complete
it without any external rewards or additional monetary
costs or time. Csikszentmihalyi referred to this as “flow.”
According to Csikszentmihalyi, flow tends to occur when
one’s skills are fully involved in overcoming a challenge that is
considered manageable. Optimal experiences usually involve
a fine balance between one’s ability to act and other available
opportunities. Otherwise, the flow state will come to an end.
There are three elements that best describe flow: antecedent
conditions, characteristics, and consequences of experience
[2]. Antecedent conditions refer to the balance of challenge
and skills, the clear definition of goals, and immediate
feedback. Characteristics include action awareness merging,
effortlessness, intense concentration on the task at hand, a
sense of control, and enjoyment. Consequences of experience
are the loss of self-consciousness, transformation of time, and
autotelic experiences.

2.2. Dominance/Compliance Personality and Flow Experience.
Two distinct personalities, dominance and conformity, are
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thought to exert influence on an individual’s flow experience.
Dominance refers to controlling one’s human environment,
to influence or direct the behavior of others through sugges-
tion, seduction, persuasion, or command, and to dissuade,
restrain, or prohibit [3–5]. Dominant people are usually risk-
takers, pugnacious, fearless, decisive, straight, innovative,
dauntless, problem solvers, and self-inspired. They act as
the leader in a group. These personal characteristics allow
them to concentrate more on their own experiences and
encounter more joy, which may indicate that people with
high dominancemay have a greater chance to experience flow
compared to people with low dominance.

There is some empirical evidence to support that dom-
inant people experience flow more easily, compared with
nondominant people. Csikszentmihalyi and LeFevre (1989)
have found that managers are more likely to experience flow
at work, comparedwith blue-collar workers [6].Managers are
in a dominant position at work and demonstrate dominance
through their leadership, while blue-collar workers passively
accept tasks or directions from their supervisors ormanagers,
because they are in a nondominant position [7]. Han and
Yoo (2014) examined the effects of an autotelic personality
on flow experience in cyclists. Their study found that people
with an autotelic personality, which consisted of curiosity,
persistence, altruism, independence, and vitality personality
factors, could significantly influence levels of flow experience
[8]. Heller et al. (2015) investigated the correlations between
personality traits with Eysenck’s Personality Profiler and flow
experience by the Practice Flow Inventory, in 120 amateur
vocal students. The results revealed that participants with
high extraversion-scores experienced significantly more flow
than less extraverted persons. Lesser flow experience levels
were related to high neuroticism-scores. Heller et al. also
found that the certainty in handling an instrument for singers
is essential to arouse a feeling of flow [9], indicating that the
feeling of control is vital for people to obtain flow. People with
a dominant personality tend to control their environment
and own a high degree of control [4, 5]. It was also reported
that people with a strong internal control experienced more
flow than people with weak internal control [10]. Based on
the results referred to above, it is hypothesized that dominant
people might experience more flow than nondominant peo-
ple.

Myers (1987) defines conformity to be “a change in behav-
ior or belief as a result of real or imagined group pressure.”
Myers stated that sometimes we conform without really
believing inwhatwe are doing and that this insincere outward
conformity is called compliance. Other times we genuinely
believe in what the group has convinced us to do. This
sincere inward conformity is called acceptance. Compliance
is the process of changing one’s own idea passively, under
the pressure of a group or society [11, 12]. When a person
can be easily led or influenced by external factors, he or she
may find it hard to concentrate on the task. But, one of the
essential conditions required to experience flow is to fully
focus on the task at hand.Thus, people with high compliance
may be less likely to experience flow compared to people with
low compliance. The empirical evidence for supporting this
view is scarce. Ross and Keiser (2014) examined the effect

of personality, using the Five Factor Model of personality,
and the flow propensity with the Dispositional Flow Scale 2
(DFS-2), in 316 young adults. They found that neuroticism,
extraversion, agreeableness, and conscientiousness predicted
global flow propensity, which accounted for 38% of the mea-
sured variance. Among these characteristics, extraversion
(with dominance as a subdimension), positively predicted
an individual’s global flow propensity. But agreeableness
(with compliance as a subdimension) negatively predicted
an individual’s global flow propensity [13]. These results may
indicate that compliant people are negatively correlated with
flow; that is, the more compliant characteristics that people
have, the less flow they are likely to experience. Thus, we
inferred that compliant people were less likely to experience
flow than noncompliant people.

2.3.The External Expression of Flow Experience. People expe-
riencing flow might display different behaviors compared
to those not in a flow state. One important change is the
perception of the external environment, while another factor
is eye blink rate.

Perceptions of the External Environment. People in a flow state
often focus their concentration on what he or she is doing,
with almost all of their attention and resources absorbed
by the current activity [6, 14]. A loss of self-awareness [15]
may lead the external information to be poorly perceived.
Perception of one’s external environment begins with the
activation of sensory receptors, with the information stored
in amemory system.This process is referred to as the “sensory
register,” which is designed to store a record of the informa-
tion received by receptor cells [16]. The sensory register is an
important tool, as processing sensory information to obtain
a meaning and adding information to the sensory pattern
is not accomplished instantaneously. Yet, the ability of the
brain to process multiple patterns of sensory information is
limited. Thus, only part of the information can be selected
by the working memory, to further enter into an individual’s
long-term memory. Most information is lost due to a lack
of further processing. This process is called “attention filter
theory.” Flow theory also states that when a person goes into
a flow status, brain activity usually focuses on the task, and
thus the bandwidth of the information reception channel
decreases [7]. Therefore, the amount of information from
the external environment, which enters into an individual’s
working memory, is significantly reduced.

Eye Blink Rate. Currently, there is limited literature that has
explored the adoption of eye tracking, as a means to evaluate
computer games [17–19]. In these studies, eye fixation [20,
21], eye gaze [22], and saccades [23] are the key factors
used to determine eye movement indicators. The eye blink
rate, still called spontaneous eye blink in some studies, is
also an important indicator in eye tracking studies. Some
researchers have used eye blink rates as an indicator in some
fields. Veltman and Gaillard (1998) reported that increases in
visual information inhibited the eye blink, and in contrast,
increasing the difficulty of amemory task led to an increase in
the blink rate [24]. These results were consistent with a study
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by Acosta, Gallar, and Belmonte (1999) [25], who found that
eye blink rates drop when people performed a task requiring
strong visual attention. Wu, Begley, Zhang, Adebisi, and
Simpson (2011) [26] confirmed these findings and reported
that eye blink rates decreased with greater concentration.
When investigating changes in the eye blink rates of children
engaged in video games, researchers have demonstrated a
decrease in blinking when the game was in progress [27].
Kim, Min, and Park (2013) also confirmed these findings.
They found that the frequency of eye blink significantly
decreased by 12%, when game playing participants were in
high flow level compared with when they were in a low flow
level [28]. Based on the studies above, we anticipated that
the eye blink rate reduced when people were immersed in
computer games, in other words, when people experienced
flow.

Hypothesis. Based on the discussions above, a subsequent
research framework was proposed (see Figure 1). The present
study included two independent variables: personality (dom-
inant/nondominant, compliant/noncompliant) and a partic-
ipant’s game status (flow versus nonflow). The dependent
variables were the extent of flow experience, perception of
external environment, and blink rate.

Four hypotheses were formulated.

Hypothesis 1 (H1). Compared with being nondominant, dom-
inant individuals are more likely to experience flow.

Hypothesis 2 (H2). Compared with being compliant, individ-
uals are more likely to experience flow if he/she is relatively
noncompliant.

Hypothesis 3 (H3). A gamer’s perceptions of their external
environment will decline remarkably when he/she is in a flow
state.

Hypothesis 4 (H4). A gamer’s blink rate will decrease if he/she
is experiencing flow.

3. Methodology

3.1. Participants. Firstly, we conducted a recruitment process
in the city of Beijing for volunteers to take part in our study.
We used posters to promote the study, with 129 students
prepared to take part. Secondly, all volunteers were screened
based on the following two criteria: (1) having at least three
years of experience in playing Warcraft 3 and (2) a relatively
high (dominant score is higher than 49 or compliant score
is higher than 45) or low (dominant score is lower than
31 or compliant score is lower than 35) personality scale
score. Finally, a total of 48 male participants with four
personality types (dominance, nondominance, compliance,
and noncompliance) were selected to take part in the study.
Each personality type had 12 participants. All participants
were undergraduate or graduate students from one of several
universities in Beijing. The participants had little or no prior
knowledge about the proposed tasks. The participant’s ages
ranged from 19 to 26 (M = 22, SD = 1.71) years. Participants
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Figure 1: Research framework.

were allocated into four groups: dominant (range: 49–70)
versus nondominant groups (range: 22–31) and compliant
(range: 45–60) versus noncompliant (range: 20–35) groups,
which were done according to the personality scale score.

Due to the limitation of the number of players, only
8 participants could play games simultaneously. As such,
the 48 participants were assigned to six groups and each
group consisted of four types of personalities (dominance,
nondominance, compliance, and noncompliance) with two
participants each. Each personality type had 12 participants.
To preclude the effect of the degree of familiarity on the inter-
action frequency among them, each group of the participants
(𝑁 = 8) were randomly selected from the 48 volunteers. The
participants confirmed that they did not know each other. In
addition, participants were asked to use their assigned code
as their player name, to be sure that interactions with each
other were objective.

3.2. Tasks

Task 1: Recording Eye Blink Films. All participants were
twice asked to put on a head mounted device to record
eye measurements. Both of the recordings were conducted
in playing mode. The first eye recording was conducted
for three minutes when participants were not in a flow
experience status, and the second recording was conducted
for 70 minutes when participants were in a flow state. After
the experiment, the two films were loaded into the “Blink
Statistic” program one by one.The blink rate of each film was
counted separately.

Task 2: Playing Warcraft 3. The purpose of the game was to
protect a basement. In the game, each of the participants
chooses a character, and then control its actions with the
objective to kill their enemies. Their accumulated money
and experiences in the game increased with the number of
enemies that they killed. Money could buy equipment, while
experience could raise the player’s abilities. A boss would
appear at 60–70 minutes in games. Eight participants could
communicate and cooperate with each other at any time in
the game, unless their basement was breached and the game
was over. If the gamefinishedwithin 105minutes, participants
were asked to play another round until the time was up.

Task 3: Song Recognition Test. Participants were asked to
answer ten questions without a time limitation. For each
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Figure 2: Head mounted device.

question, participants were required to listen to a song and
recall whether they had heard it when they were playing
Warcraft 3. They could adjust the scroll bar of the music
player in order to listen to every part of the song. Once they
had submitted an answer for each question, it could not be
changed.

3.3. Experimental Design and Variables. Personality was con-
sidered a between-subject variable and consisted of domi-
nant/nondominant or compliant/noncompliant. Game stage
(idle or playing game) was a within-subject variable. The
dependent variables were blink rate, degree of flow experi-
ence, and perception of the external environment.

Flow experiencewasmeasured using a questionnairewith
28 questions [18], which were rated on a scale of 1 (disagree
strongly) to 7 (agree strongly). Cronbach’s alpha of the original
questionnaire was between 0.79 and 0.94, implying a high
level of reliability. Cronbach’s alpha coefficient in this study
was 0.92, indicating an excellent reliability.

The “Blink Statistic” program measured eye blink rates.
When analyzing the blink rates during a flow experience, the
normal condition of their eye blinks, which was found on the
first recorded film for each participant, was used. Perception
of the external environment was measured using the number
of correct answers in the song recognition assessment.

3.4. Apparatus and System. The study was conducted in a re-
served room in a cybercafe. Each participant was equipped
with two personal computers, one for the eye blink recording
and the other for playingWarcraft 3.

Two Personal Computers. Two personal computers in the
cybercafe were used for each participant. The detailed con-
figuration of these computers were PentiumD 2.8GCPU, 1 G
RAM, Geforce Four 6600 display card, desktop monitor with
a 17-inch LCD monitor with a display resolution 1024 × 768,
and Windows XP Professional operating system.

Head Mounted Device. This was a piece of equipment used to
measure the condition of the eye within a continuous period.
The device was made up of a webcam and headgear (see
Figure 2). The headgear was removed from a safety helmet

Figure 3: Interface of “blink statistic.”

to keep the webcam stable on the head. The headgear was
adjusted to suit the size of each of the participant’s heads.The
lens and chip were taken from a webcam with a resolution
of five megapixels and plugged into a computer. At most,
the webcam could process 30 frames, with a resolution of
640 ∗ 480 per second. The webcam was tied with wire, fixed
on the headgear, and stretched out. During the recording
process, the webcam was adjusted to a distance of 8 cm and a
20∘ elevation degree to the front of the left eye.

Systems.The user interface of the experiment was designed as
a webpage and developed using Macromedia Dreamweaver
running onWindows XP SP2.The webpage would automati-
cally save individual files for each subject. To avoid the effect
of latency of the network transfer, this experimentwas carried
out without the use of Internet.

A self-written program called “Blink Statistic” was used
for counting the number of eye blinks, as well as the blink
rate over a long period of time (see Figure 3). The operating
system platform for “Blink Statistic” was MicrosoftWindows
XP, DotNET Framework 1.1, and the display color quality
was 32 bits. It was written in Microsoft Visual C++ language,
developed by Microsoft Visual Studio.Net 2003.
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Figure 4: Demarcate the eye area.

After the experiment, all recorded films were loaded into
“Blink Statistic.” The researcher first needed to demarcate
the spot of the eye manually, and then the system could
scan the eyeballs in a limited area, ultimately deciding the
position of the upper and lower eyelids (see Figure 4). Finally,
the program automatically calculated and showed the total
number of eye blinks and the blink rate of each film.The time
taken to count the film takes only one-third of the original
time span.

Game. Warcraft 3 was chosen for this experiment for the
following reasons: (1) Internet games are highly self-centric
and require a great deal of concentration for an individual
to interact with virtual characters in a confined environment
[29]; (2) it is a game conducted in real time with all players
playing simultaneously, unlike card games that play in turn;
and (3) the style of this game is rather simplistic and the
participant’s states can be easily controlled (playerswere all on
the same side versus the computer). Participants could only
choose one of the 21 characters, which were all at the same
level at the beginning of the game. Finally, (4) this game takes
advantage of the characteristics of online games, enabling
participants to easily communicate. For example, a dialog box
appears at the bottom left corner of the window after pressing
“enter,” and players can then communicatewith each other by
typing messages.

3.5. Procedure. Thewhole experimental study can be divided
into three stages: before playing Warcraft 3; while playing
Warcraft 3; and after playing Warcraft 3 (flow experience).
Participants experienced all of these three stages. Finally,
participants were asked to complete three questionnaires, the
flow experience questionnaire, the satisfaction questionnaire,
and a questionnaire regarding their self-evaluation of the
games performance.

Before playing Warcraft 3 stage: an introduction to the
study was provided to participants, informing them of how
it would be conducted and what they would be required
to do. All participants provided written informed consent
and received financial compensation for their participation.
The first eye recording was conducted during this stage.
While playing Warcraft 3 stage: participants played the game
during which time the eye recordings were performed. After

playing Warcraft 3 stage: a song recognition test and the flow
questionnaire were completed.

4. Results

4.1. The Effect of Personality on Flow Experience. The results
showed that the dominant personality had an overwhelming
impact on flow experience, 𝐹(1, 21) = 6.94, 𝑝 < .05. The
dominant participants (𝑛 = 12) had a higher flow experience
score (M = 131.58, SD = 24.49) than the nondominant group
(𝑛 = 12;M= 100.42, SD= 25.32).These findings support (H1).
The compliant personality type also had a significant effect
on flow experience, 𝐹(1, 21) = 4.51, 𝑝 < .05. The compliant
group (𝑛 = 12) had a lower flow experience score (M = 108.17,
SD = 22.98) compared with the noncompliant group (𝑛 = 12;
M = 124.33, SD = 12.91). Hypothesis 2 was also supported.

4.2.The Effect of Different Flow States on Gamer’s Perception of
External Environment. In order to explore the effect of flow
states on a gamer’s perception of the external environment
and blink rates, all the participant’s flow scores (𝑛 = 48)
were ranked in an ascending order. Twenty-five percent of the
highest scores in the flow questionnaire were defined as the
flow group (scores higher than 134; 𝑛 = 12), and twenty-five
percent of the lowest scores in the flow questionnaire were
defined as the nonflow group (score lower than 98; 𝑛 = 12).

An independent t-test was performed to examine the
group differences regarding their perceptions of the external
environment. The results demonstrated that the flow state
had an overwhelming impact on a gamer’s perceptions of
their external environment (t = 2.14, df = 22, 𝑝 < .05).
The flow group (M = 1.50, SD = 1.17) had significantly lower
scores on the song recognition test when compared with the
nonflow group (M = 2.58, SD = 1.31), suggesting a decreased
amount of perception of external information.Thus, (H3)was
supported.

4.3. The Effect of Different Flow States on Gamer’s Blink
Rate. The ANOVA was performed on the gamer’s blink rate
with group (flow and nonflow) as between subjects factors
and blink rate measurements as within subjects factors. The
results showed that there was a significant difference between
the flow group and the nonflow group on blink rate during
the first 30 minutes of the game and when the boss appeared
(at 60–70 minutes). The flow group had a significantly lower
blink rate during the first ten minutes (𝑝 < .05), 10–20 mi-
nutes into the game (𝑝 < .05), 20–30 minutes into the game
(𝑝 < .05), and when the boss appeared at 60–70minutes (𝑝 =
0.07), compared to before the participants were immersed
in the flow experience (see Figure 5). However, the nonflow
group demonstrated no significant differences in blink rate
over that time (see Figure 6). These results confirmed (H4).

5. General Discussion

The present study examined how two important person-
alities (dominance and compliance) affected people’s flow
experience and the external expressions of different flow
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Figure 5: Blink rate result of flow group.
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Figure 6: Blink rate result of nonflow group.

states.The results of our study confirmed all four hypotheses.
People with dominant or noncompliant personalities experi-
enced a much easier flow state compared to nondominant or
compliant people. In addition, people in the flow state showed
a decreased amount of perception of the external environ-
ment information, compared to people in the nonflow state.
The most important result identified during the course of the
study was that a reduced eye blink rate was found in the flow
state, but this effect only appeared at the start of the game.

The results showed that dominant or noncompliant peo-
ple were more immersed in the game than nondominant or
compliant people, which was consistent with Mihaly’s (1990)
idea that the flow experience involves individual differences
[7]. Mihaly found that some individuals relied upon their
external environment and could not easily control their
thinking. These people also could not easily enter into a
flow status. The researcher suggested that self-perception
could significantly affect flow. If one continuously worries
about their surrounding environment, he/she will be afraid of
making mistakes or creating a bad impression. As such, they
are less likely to experience pleasure. Nevertheless, pleasure

or playfulness is some of the key elements for experiencing
flow, an idea that was supported by a study conducted by
Mauri et al. (2011) [30]. Mauri et al. found that a specific
positive affective state experienced by users might be one
of the key elements in the success of Facebook [30]. In the
present study, dominant or noncompliant gamers always do
things they want to do and their behaviors are less likely
to be restricted by the group. As such, they are likely to
enjoy the game much more. However, for nondominant or
compliant gamers, who may be more likely to accept the
tasks or directions passively experienced a higher level of
group restriction on their behaviors, it was more difficult
to enjoy the game. These gamers had a lower probability of
experiencing flow.

The results demonstrated that people in a flow state had
a decreased amount of perception of their external envi-
ronment information, which conformed to our expectations.
More importantly, the present study found that the eye blink
rate also decreased when people were in the flow state.
This finding was in accordance with previous studies [25],
which revealed that the eye blink rate dropped when the
task required strong visual attention. The findings were also
consistent with flow theory, which considered that a loss of
self-consciousness and action awareness were fundamental
dimensions that described the mindset in a flow state [20].
This phenomenon might account for the attention filter
theory [21], which suggests that attention selects certain
pieces of incoming sensory information for conscious pro-
cessing and filters out the remaining sensory information
from conscious processing. In this study, participants who
entered the flow experiencemight filter out information from
the external environment, such as the song played on the
computer. The reduction of eye blink frequency in the flow
state elicited by computer games may be associated with the
cortical impact on the pontine reticular formation neurons,
which is considered to induce spontaneous blinking [31].The
suppressed input fromperipheral afferentsmay partly explain
this effect [25].Therefore, the results of the present studymay
indicate that eye blink rate is an objective indicator of flow
experience.

The present study contributed to the expanding theoret-
ical base of understanding the elusive online flow, having
implications for game designers and service providers. First,
immersion is one of the main motivations for users to play
online game [32]. People with dominant and noncompliant
personalities more easily experience flow, so this finding
indicates that gamedesigners should developmore characters
that gamers can easily control. This will maintain the gamers’
optimal status, flow. Second, the study found that eye blink
rates and perception tasks in the external environment could
be objective indicators of flow experience. This provides
scholars and service providers with objective and effective
tools to investigate users’ behaviors.

However, there are also some limitations in the present
study. This research was an explorative study with the small
sample size not large enough to represent all online gamers.
Therefore, the conclusions derived from this study should
be treated cautiously. Future studies should use a larger
sample size to confirm the findings identified during the
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course of this study. In addition, the present study could not
identify specific mechanisms of how personality influenced
flow experience. Further research is needed to explore the
underlying mechanisms.

6. Conclusions

The present study found that personality (dominance and
compliance) had a significant impact on flow experience.
People with dominant or noncompliant personalities expe-
rienced more flow than participants with nondominant or
compliant personalities. More importantly, the present study
found a decreased perception of the external environment
and a decreased blink rate in the flow state compared to in the
nonflow state. This suggests that perceptions of the external
environment and blink rate could be objective indicators of
flow experience.
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