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Abstract

Studying or working early in the morning is considered a more productive time in some of the articles. However, these articles
may not have considered the effects of circadian rhythm. This article suggests that the emotional state of people affects the
work productivity of people more than the time of day. To measure this, an online questionnaire has been sent to 111
participants through Google Forms who are between 18 and 65 years old. The Endicott Work Productivity Scale (Endicott &
Nee, 1997) and the Positive and Negative Affect Schedule (Watson et al., 1988) have been used to create the questionnaire.
After performing the correlation analysis on SPSS, a weak and negative relation between positive affect and work productivity
has been found. There is also a moderate and positive correlation between negative affect and work productivity. It is revealed
that there are significant correlations between emotional state and work productivity, however, the reason is not known due to
the nature of correlation analysis.

Keywords: Emotional State, Work Productivity, Time of the Day

Introduction

Every person wakes up at different times, studies or works
at various times according to their preference. However,
when is the most effective time to study and work during
the day? Is it 11 p.m. at night or 7 a.m. in the morning? Is
the most effective time to study the same for every person?
Before evaluating the best time to study, people should
look at the biological and scientific points of view of
sleeping and waking up.
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Every person has their own inner cycle of sleeping and
waking up, which is also known as the circadian rhythm.
Actually, the circadian cycle is more than sleeping
patterns; it is affected by both darkness and light (NCI
Dictionary of Cancer terms, 2021). At the same time, this
inner rhythm affects the person’s body temperature,
hormones, cognition, mood, etc. It is also known as the
body clock, because it is the cycle that people are affected
by every day. This rhythm is different for every person; this
difference depends on how the rhythm shifts during the day
(Jun et al, 2019). The difference in circadian rhythm
between people is due to genetic differences, as proven by
this study by Jones et al. (2016), which demonstrates that
there are 16 different variants of circadian rhythm genes
that affect people’s sleeping patterns. However, most
people have average chronotypes, which means that people
who have very extreme types of circadian rhythms are
actually rare (Loria, 2017). This means that people who get
up really early, like 4 to 5 a.m., or wake up really late are
among those with extreme circadian rhythms. People who
wake up early are known as early birds, while those who
wake up later and sleep later are known as night owls. To
put it simply, people who are known as early birds have
their arousal peak much earlier than people who are known
as night owls.
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At the peak times of arousal, people become more alert and
they are better at tasks that require analytical intelligence
and memory performance (Jun et al., 2019). While night
owls are able to perform longer, people who have already
gotten up early get tired and cannot perform analytical
tasks (Jun et al., 2019). On the other hand, the creativity of
these individuals (both the people who wake up early and
those who wake up late) is lowest when their arousal is at
its peak. On the other hand, when this arousal gets lower,
their creativity increases (Jun et al., 2019). Therefore, if
one wants to engage in creative tasks, then they should
probably wait for the arousal to get lower. In one of the
posts about the best times to study, it can be seen that the
best time to study is when you have the most energy
(Borgers & Borgers, 2018). This statement is both valid
and invalid at the same time, because the important thing
is what kind of task the person wants to engage in and what
kind of circadian rhythm they have. Another study about
circadian rhythms and tasks was done by Folkard (1975).
In this study, the logical reasoning of subjects was tested
six different times throughout the day. The speed of
subjects was getting better at times between 08.00 and
14.00. However, after 2 pm, their speed was getting worse.
Moreover, the accuracy of subjects in the logical reasoning
tasks was measured, which showed the results of
decreasing accuracy through the day in a linear way.
Therefore, it can be said that different tasks require
different times for studying or working. This is also
applicable to students and schoolwork. In one of the
studies, Pope (2016) investigated students’ productivity
and efficiency in a school day in terms of their circadian
rhythm and task performance. As a result, it has been found
that students actually learn more in the mornings compared
to evening lessons. A math lesson in the morning increased
the GPA of students by 0.072 (0.006) compared to having
an afternoon math class. From these examples, it can be
inferred that the important factor in studying or learning a
subject is the state that the person is in.

Another significant factor that determines the study time is
the sleep pressure. To illustrate, while early birds have their
arousal peak earlier than night owls, they actually get tired
much sooner than night owls. The reason they get tired in
a quicker way is the sleep pressure, which means the extent
of the time that a person has been awake (Sanpera-Calbet
et al., 2016). According to this, it is normal for people who
get up earlier to get tired more quickly, because their sleep
pressure is greater than that of people who wake up late,
since more time has passed for the early birds who have
woken up earlier compared to night owls who have woken
up much later. Actually, the difference in their sleep
patterns is not much different from each other (early birds
and night owls). Both of these groups of people generally
have a 2-3 hour difference between sleeping and waking

up (Lack et al., 2009). In one study, the sleeping patterns
of eight people who are early birds and 12 people who are
night owls were studied (Lack et al., 2009). Subjective
sleepiness, on the other hand, varies more in terms of hours
(five to nine).This means that the significant point is when
and how much the person feels alert and aroused at that
time, which differs for every person because the time
people use for sleeping is different due to their subjective
sleepiness needs. Another study by Christina Schmidt and
Philippe Peigneux was conducted on 31 people who are
either extreme types of early birds or night owls (Begley,
2010). It has been found that there is a 4 hour difference
between their sleeping patterns, such as while an early bird
wakes up at 7 and sleeps at 11, the night owl wakes up at
11 and sleeps at 3 in the morning. Therefore, their arousal
time and circadian rhythms are different from each other,
but only by 4 hours (in the extreme case). To sum up, the
time people wake up or sleep does not differ very much in
terms of their circadian rhythm. What does differ is how
much sleep one needs in a day. This also changes the time
that people feel more alert and aroused.

Everyone has a circadian rhythm and it affects people’s
work and study preferences, along with sleeping patterns
and mood. However, is there any way to change these
routines and the circadian rhythm of the body, as some
might think? In an experiment, this was investigated for
several months with four male subjects (Monk et al., 1989).
Researchers changed these people’s daily routines
completely (lightness, meal times, activity times). Two of
them had stretched routines, such as 26 hours, and the other
two’s routines were reduced to 23 hours. The subjects’
alertness was measured throughout the experiment. It is
found that their rhythm shows an inverted U type and is
controlled by the mechanisms of the sleep-wake cycle and
endogenous circadian pacemaker. This demonstrates that
their cycle was determined by biological forces. However,
it is possible to change the state a person is in. For example,
according to the author's experience, his favorite time to
study is in the morning (Rampton Productivity Monday,
2018). However, it is not because he is an early bird. He
wants to wake up in the morning, because it is really quiet.
He says he is the only person awake at home. He has no
emails or calls that he should answer, because it is really
early. This means he feels more relaxed and able to focus
on what he wants to do. Therefore, the important thing to
study is the state that people are in. Supporting this, an
experiment has been conducted on high school students
(Arguedas et al., 2016). When they are able to regulate
their emotions, which affects the state they are in, they are
more productive and learn better compared to others,
regardless of the time (morning or night). This shows that
circadian rhythm and biological needs for the human body
are important, but they are not the only things that
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determine one’s study times. The productiveness of the
work is more related to the state the person is in. Feeling
more relaxed and being away from stress results in better
outcomes as well as happiness. In one study, the
relationship between the productivity of workers and their
emotional states was investigated (Kadoya et al., 2020).
There were 15 participants. Their mental status was
recorded for three days, and biological forces like heart rate
were controlled. They have found that happiness is
correlated with productivity. This study demonstrates the
importance of emotions and the state a person is in.
Therefore, the best time to study is when the person feels
the most happy, which will result in more productive work.
Supporting this argument from another point of view,
research investigates how stress and productivity are
related to each other (Adaramola, 2012). On the job, stress
decreases one’s abilities due to both mental and emotional
pressures. These pressures also result in a decrease in one’s
performance and productivity. Considering these points
from the study, one should study at the time when he or she
feels the least stressed. For example, if the stress level of
one person is higher in the mornings, then they should
study in the evenings or nights to increase her efficiency
and productivity. Moreover, time affects people less if they
are highly motivated or satisfied according to Camegie
(2004) and Hadfield (1924). To illustrate, if a person feels
very good as an emotional state, such as being highly
motivated and satisfied, then he or she will be more
productive even after ten hours of work compared to
someone who has a really negative emotional state at that
moment (Matuliauskaité¢ & Zemeckyté, 2011). Another
important aspect to note is, the emotional state of people
can change because of the conditions in the workplace as
well. For example, when a company does not pay as many
extra checks as they have said, employees get sad and
disappointed, and as a result, job satisfaction and
performance suffer (Ockenfels et al, 2015). As a recent
example, a research has been conducted during COVID-19
pandemic. In this research, researchers investigated
employee’s beliefs about remote working (Howe &
Menges, 2021). People who perceive remote working as
not a learnable skill have more negative emotion about the
work, therefore their productivity was significantly less
compared to others (Howe & Menges, 2021). Considering
all of these examples, people should focus on having a
positive emotional state rather than focusing on the
benefits of waking up early. This means a person should
focus on one’s state of mind throughout the day. The time
when one feels energetic, relaxed, and happy is the best
time for them to study, because this state of mind will result
in better work in terms of efficiency, productivity, and
performance. Like Edison has said, "Time is the only
capital that any human being has, and the only thing he
can't afford to lose". By focusing on the state one is in, they

can use the time more efficiently and not waste
unproductive time.

Considering all of these points, it is important to be aware
of one’s circadian rhythm and how it affects the body,
while considering the significance of sleep pressure. The
arousal times show how different tasks may result in better
results at different times if one needs to be more efficient
in these tasks (such as being creative, the arousal should
not be at its peak). However, it should also be considered
that everyone has a different circadian rhythm and their
need for sleep differs from each other. This demonstrates
why everyone cannot work at the same time, as suggested
by being a part of the 5 a.m. club. Getting up so early would
not work for everyone, just like staying up at 3 am would
not work for everyone either. The important thing is not
deciding the time, but instead the emotional state the
person has is more important. The reason is that an
emotional state such as being happy, energetic, relaxed,
and not stressed results in a more efficient working time.
This time is also more productive, and people have higher
performance compared to their lower emotional state.
Therefore, knowing the time that the person feels the best
is more important than being an early bird or night owl.
According to these points, this article hypothesizes that the
emotional state of people affects the work productivity of
people more than the time of day.

Method

Participants and Procedure
In this research, the data will be obtained from adults who

are working in a job or are currently studying as students.
The data will be obtained from various countries, such as
Turkey, the USA, the United Kingdom, and India, to have
a representative sample. It is planned to gather data from at
least 100 participants to have a reliable sample. Regarding
the procedure of the experiment, a self-reported
questionnaire will be used, which has been created in
Google Forms. It will be an online questionnaire, and the
data will be stored in a confidential manner. If participants
want to learn more details or the results of the study, they
will be sent via email. Moreover, the data from the study
will be used only for research purposes, and it will not be
accessible to people other than researchers and supervisors
of the study. Before the study, the consent form will be
given to participants, and the data will be collected only if
they agree to the consent form. The questionnaire will take
approximately 5 to 10 minutes.

Measures

To measure the productivity of people while they are
working or studying, the Endicott Work Productivity Scale
(EWPS) will be used (Endicott & Nee, 1997). The
questionnaire contains 25 items. This questionnaire has
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been chosen because it measures quality of performance,
quality of work, and attendance. Items in the questionnaire
are on a 5-point Likert scale, and the sum of scores is
computed from 0 to 100 (from best score to worst score).
Test-retest reliability on this scale is 0.9. Cronbach’s alpha
is 0.92 for the community sample.

To measure the emotional state of people (whether it is
positive or negative), the Positive and Negative Affect
Schedule (PANAS-SF) will be used (Watson et al., 1988).
The questionnaire consists of 20 items and has a 5-point
Likert scale. This scale is both reliable and valid. For the
positive affect on the scale, Cronbach's alpha is between
.86 and .90. For the negative affect on the scale, Cronbach's
alpha is between 0.84 and 0.87

Results

This study aims to find the relationship between people’s
emotional states and their work productivity. The relation
between these variables has been found by using the
Positive and Negative Affect Schedule (PANAS-SF) and
the Endicott Work Productivity Scale (EWPS).

The statistical analysis of the data has been conducted on
SPSS. Two of the participants have been eliminated from
the dataset since they did not satisfy the requirements.
There were a total of 111 participants between 18 and 65
years old.

Figure 1 Descriptive Statistics

Descriptive Statistics
35
30

25

Positive Affect Negative Affect Work Productivity

W Mean std. Deviation

Figure 1 demonstrates the mean and standard deviation of N =
111. According to this table, the work productivity score is the
highest mean compared to negative and positive effects. In
addition, negative affect is more consistent (lowest standard
deviation) compared to positive affect and work productivity.

Table 1 Correlation

Correlations
VARDOOOB | WAROODD9 | VAROOD10
VARODDOB  Pearson Correlation 1 247 -,204"
Sig. (2-tailed) o1 032
il 111 111 M
WAROOOD08  Pearson Correlation -,242* 1 ,595“
Sig. (2-tailed) 011 ooa
M 111 111 111
VARDD010  Pearson Correlation =204 g5 i
Sig. (2-tailed) 03z ooo
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* Correlation is significant atthe 0.05 level (2-tailed).
** Correlation is significant atthe 0.01 level (2-tailed).

Note. VARO0008 means Positive Affect, VAR0O0009 means
Negative Affect, and VAR00010 means Work Productivity.

Table 1 shows the Pearson Correlation Coefficient between
positive affect, negative affect, and work productivity. According
to the table, the correlation between positive affect and negative
affect is weak and negative, but it is significant at the 0.05 level.
The relation between positive affect and work productivity is
significant at the 0.05 level, and it is a weak and negative
correlation. The correlation between negative affect and work
productivity is moderate and positive at the significance level of
0.01

Discussion

This study aimed to investigate the relationship between
emotional state and work productivity. Before analyzing
the results, it is important to know that the calculation of
participants’ points on the Endicott Work Productivity
scale was reversed. This means that when a participant gets
a score close to 100, it means that his work productivity is
really low. On the other hand, if a participant gets a score
close to 0, it means his work productivity is high.
Therefore, the results related to work productivity should
be interpreted in a reversed manner. This means that when
work productivity is high (like in Table 1), it means that
the work productivity of people is actually low.

It is important to consider the emotional state of employees
when work productivity is investigated. As De Longis and
Alessandri have stated, affective emotions impact the
organization’s efficiency and employees’ behavior (2020).
Moreover, job satisfaction and performance of employees
are affected by their emotional states (Weiss & Beal,
2005). Some studies found that negative emotions impact
job performance negatively (Barsade & Gibson, 2007;
Kiefer, 2005). However, positive emotions have the
reverse effect on employees’ job performance (Wright et
al., 2007). Therefore, it is important to pay attention to the
work environment of employees which affects their
emotional state (Edgar, 2021), and consequently,
employees’ emotional state may affect their work
productivity.
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The results showed that there is a negative and weak
correlation between positive affect and work productivity,
which means when the positive affect is higher, the work
productivity decreases. However, since the coding of work
productivity is reversed, it actually means that when the
positive effect is higher, work productivity increases. This
result is also supported by the study conducted by Kadoya
et al., which showed that happiness is positively correlated
with productivity (2020).

The most significant result is between negative affect and
work productivity. It is a positive and moderate correlation.
Considering the reversed coding of work productivity, this
result demonstrates that when the negative affect is high,
work productivity of people decreases. This result is
supported by the study by Arguedas et al. which shows the
students who are able to regulate their emotions are more
productive (2016). In this case, it means they are able to
surpass their negative emotional state, therefore their work
productivity increases. Another study which has been done
by Adaramola also supports this finding (2012). According
to the study, when people are stressed, their productivity
decreases because of the emotional pressure. Since stress
is related to negative affect, it can be said that this study
supports the results of this study as well.

On the other hand, this study also supports how emotional
states affect productivity, such as how studying is affected
by the state. As indicated by Arguedas, high school
students work more productively when they are able to
regulate their emotions (2016). For example, if they are
tired or grieving about something, it means that their
productivity will be low. However, if they are in a happy
or calm mood, their productivity will increase. This
concludes that state is the important function while
working or studying, not the time. Rather than focusing on
studying in the morning, night, or evening, one should
focus on the time when one has the most energy and
positive state (Borgers & Borgers, 2018). This is also
supported by the study of Camegie which says that if a
person’s emotional state is positive, then he will be more
productive regardless of the time of studying (2004).
Moreover, it does not matter if one considers oneself as a
night owl or an early bird, because emotional state is the
variable that affects work productivity significantly.
Therefore, the important thing is how one manages the
state he or she is in, because the behavior of studying or
working depends on that (Matuliauskaité & Zemeckyté,
2011).

Considering all of these points, the hypothesis of the study
is supported by the results. When the emotional state of
people is positive (positive affect), their work productivity
increases significantly. Furthermore, when the emotional

state of people is negative (negative affect), their work
productivity decreases significantly.

Limitation

This study has several limitations. Firstly, the data is
collected by using Google forms, so there is a chance of
bias in the results. Moreover, the study does not prove why
emotional state affects work productivity; it only shows a
correlation since it is not a longitudinal study. Future
studies may focus on the reason behind the relationship
between emotional state and work productivity to explore
the topic further.

Practical Implications of the Study

Since this study has been conducted with participants from
various countries, such as Turkey, India, and the United
Kingdom, the results can be generalized globally. This
means that employees’ productivity increases when their
emotional state is positive, all over the world. Employers
should consider these results if they want to increase the
effectiveness and productivity of their companies.
Moreover, while hiring people for jobs, applicants’
emotional state can be considered for a better productivity
at the workplace. At the same time, students may consider
their emotional state while studying to increase their
productivity and have better time management in the tasks
they need to do.
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