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Abstract: Over the years, the drift from public to private schools has overwhelmed parents' and guardians'
imagination due to teachers' and pupils’ waiting times and the influence of parents in private and public schools. The
government has also slowed parental emotions to send their children to public schools due to the lack of basic
teaching tools, well-trained teachers, and vital infrastructure in many states in Nigeria. As a result, private
individuals with inadequate educational management backgrounds started establishing schools as a business
concern without proper regulations on teachers' recruitment, vital and basic school facilities. The proliferation of
substandard private and public schools has led to waiting time problems. This article describes novel computational
procedures to compute the average waiting and arrival time. The procedures investigate teachers and pupils' average
arrival and waiting times for public and private primary schools in each class in a local government area in Delta
State, Nigeria. A simple random sampling procedure was applied. The study intends to determine whether the mean
waiting or arrival time of teachers and pupils for each class for the period under review is equal. The data set was
subjected to further mean analysis and analysis of variance. The F statistic was obtained and compared with the F
critical value, which resulted in the rejection of the null hypothesis at a 5% level of significance. The analysis
indicated that the average waiting time for teachers' arrival in each class is not equal and the average waiting time
for pupils' arrival is not equal, hence the null hypothesis's rejection. The study revealed that the average waiting
time for public and private school pupils in the schools investigated is 17 minutes. In comparison, the average
waiting time of teachers for both public and private schools is approximately 6 minutes. This study affirmed that
waiting time problems exist in public and private schools.
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1. Introduction

Research has shown that the early arrival of pupils
at school has many advantages. The US national center
for education statistics discussed the average start time
for some selected schools [1]. The average time for
school to start learning activities is 7:59 a.m. daily on
school days. This implies that parents and pupils must
wake up early to prepare, which indirectly alters the
biological sleeping patterns of parents and pupils [2].
Average waiting time concerning response to oral
classroom questions has been studied [3-4].

Waiting time in the health sector has been
investigated in detail [5]. The average waiting time for
a patient to consult the doctor was investigated based
on a universal sampling technique, and the arrival time
was recorded using a queue management system. It has
been stressed that waiting time is vital in any service-
related sector [6-7]. However, different factors play a
significant role in explaining average waiting time,
which depends on the availability of facilities,
workforce, policy, and country [8-9]. Studies on
waiting times in the fast-food service sector in
Bangladesh have gained recognition [10-11].

It is a general conception that teachers in recent
times, particularly public-school teachers in Nigeria,
often report late to duty posts. Based on this and other
learning reasons, some parents decide to enroll their
children in private schools in order for the kids to get
adequate attention from teachers. This claim has made
some parents more interested in enrolling their kids in
private schools. This study aims to determine the
validity of the claims that private school teachers are
punctual and resume earlier than public school
teachers. In addition, this discussion investigates
whether the above "conception" is policy- or location-
dependent [12-13].

There are insufficient or no available articles on
determining the average waiting time of teachers and
pupils in the public domain. However, the following
are some of the positive outcomes of this study:

a. Giving confidence to parents whose children
are in public and private schools based on the current
trend;

b. Auvailing the school administrators and ministry
of basic education, Delta State, Nigeria, to monitor the

activities of teachers in public and private primary
schools across the state;

c. Motivating the teachers to resume their duty
post at the appropriate time;

d. Introduction of an
register for teachers.

To achieve the outcomes, we present a novel
procedure to compute average arrival and waiting time,
and the mean approach embedded in the analysis of
variance (ANOVA) was applied.

The rest of the paper is organized as follows. In
Section 2, we discuss the proposed methods of average
waiting and arrival times, the analysis of variance, and
data collection. Then, Section 3 is devoted to results
and discussion, and the conclusion is presented in
Section 4. Finally, the limitation is presented in Section
5.

electronic attendance

2. Methods

2.1. The Average Waiting and Arrival Method

This subsection contains the computational
procedure for the following:

i.  Average arrival time (AAT);

ii. Average waiting time (AWT).

The average arrival time is

Thi(ATy-0y)
AATarrwed = : 2 - i (]-)

where AT, is the time benchmark, and o is the arrival
time. The formula to compute the average waiting time
is
iy (ATi-0)

AWTwaEting = : 2 . (2)

The above procedures look simple in terms of
computational procedures, but caution must be
exercised to avoid computational error during data
conversion.

2.2. Analysis of Variance (ANOVA)

The analysis of variance (ANOVA) is a tool to
analyze the relationship between independent and
dependent variables when the group means are
compared for equality [14-15]. The concept of
ANOVA relies on the F-test to make inferences. It is a
parametric procedure applied to analyze data sets from
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an experiment. ANOVA is considered the most
efficient technique to analyze experimental data [16].
ANOVA has been applied to different research fields,
including mining, nursing science, agricultural
information, brain network, safety studies, and security
indexes [17-21].

The basic analysis of the variance model [22] can be
expressed as follows

Xpm — U+ Ty + &y
where the subscript n denotes observations and m
treatment. The observed values are assumed to be
normally distributed, X,n~N(,c%). This model consists
of the following: the mean p, treatment =, and the
error term g,,, Which is a random observation drawn
from the normal distribution N(u,6%). The error term
indicates the difference between the error of
measurement and replication. The above model can be
written as follows:

xnm = P- —I— H]‘l + E1‘1?11.

This clearly states that x,, consists of the three
parameters and, as such, is normally distributed. The
variance analysis relevance to this study depends on the
F-test to determine whether the hypothesis is
significant or not. Presenting this analysis in this way,
we state the mean square due to treatment (MSTR)

over the mean square due to error (MSE) to express the
F test, that is
F=MSTR
MSE
where MSTR = SSTR/(N-1), and the sum of square due
to treatment (SSTR) is
SSTR = ZJ:V=1 N,(T%; — %)%,

s _ L= 7= I &
where ' " and m  are the embedded
sample and grand means, respectively. The mean
square due to error (MSE) is given as
SSE
Ny — N
The sum of square due to error (SSE) is stated as

N
SSE = Z(NE —1)s?,
i=1

MSE =

The SSE has an F-distribution with N-1 and N¢-N
degrees of freedom (df). If the null hypothesis is true,
the MSTR is unbiased to the population variance. The
contrary implies that MSTR will overestimate the
variance. In general, suppose Hy is true, then the value
of F=MSTR/MSE tends to have been chosen from the
F-distribution [23]. Table 1 describes the analysis of
the variance procedure.

Table 1 ANOVA procedure

Source of variation Sum of square (SS)

Degrees of freedom (df) Mean squares (MS) F

Between treatment SSTR N-1
Error sum of square  SSE NN
Total SST=SSTR+SSE  N;-1

MSTR = SSTR F = MSTR
N-1 MSE
MSE = SSE
N;-N

The null hypothesis H, determines whether pupils'
and teachers' average arrival and waiting times are
equal. The alternate hypothesis H; shows that pupils'
and teachers' mean arrival and waiting times are
different.

2.3. Data Collection

Five investigators were assigned to public and
private primary (P;, i = 1,2,3,4,5 are classes) schools in
Oshimili South local government area, Asaba, Delta
State capital, Nigeria, to ascertain the arrival and
waiting times by parents bringing their children to
school between 6:45 a.m. and 8:00 a.m. for two weeks
(February (last week) - March (first week) 2019). Each
investigator was assigned to each class for the public
and private classifications of schools. This study
determines whether the pupils' average arrival and
waiting times differ from the teacher's arrival and
waiting times. The same data collection method was
also carried out for teachers to determine the average
arrival and waiting times of teachers before pupils'
arrival. It was observed that two teachers were assigned
to each class. If both teachers are in the class before the
arrival of pupils, the waiting time in minutes will be

zero. If one of the teachers arrives before the other, the
arrival time is divided by two. On the other hand, if the
pupil arrives before both teachers, the arrival and
waiting times will be recorded, and the average will be
taken. The time benchmark before recording for this
study is 6:45 a.m. For instance, if the two teachers
arrived (AT,) at 6:45 a.m., the time benchmark is equal
to AT,, and the computational formula is
|EE1 ATy — 0] _106:45 - 6:45) + (6:45 - 6:45)| _ 0
2 2 '
where i = 1,2 indicates the number of teachers in the
class. On the other hand, if the pupil arrived (waiting)
before the teacher’s arrival, the formula for computing
the average waiting time is:
|22, - 0|
2
For example, if a pupil arrived before the two
teachers arrived at 7:06 am. and 7:12 am.,,
respectively, the last expression can compute the
waiting time in minutes.

|Z-i(AT, —@)]  |7:06 — 6.45| +|7:12 — 6.45
2 B 2 B

AATorrivea =

AWTwaEtmg = ,@ = 6: 45

AWT,paieing =

[(7 X 60) +06 — (6 x 60) + 45| +
[(7 X 60) +12 — (6 X 60) + 45|
ARt

|426 —405| + [432—405| [20+27| |48
2 T2 T2 T

24.
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This implies that the first pupil who arrived would
probably have waited an average time of 24 minutes
before the teachers arrived. Equation (2) updates the
weekly average waiting time for public and private
school data sets.

3. Results and Discussion

3.1. Results Based on the Embedded Mean

Tables 2-5 reveal the comparative analysis of pupils'
and teachers' mean arrival and waiting times in public
and private primary schools for the first arrival. The
analysis showed that the pupils wait longer than their
teachers. In addition, the study showed that the public
primary school pupils' average arrival and waiting
times are longer than those of private primary school
pupils. However, the waiting time of teachers in both
public and private primary schools are approximately
equal.

Table 2 Average arrival and waiting times of public primary school

pupils
Weeks/Classes P1 p2 P3 P4 P5
Week 1 282 276 9.0 8.2 11.6
Week 2 30 16.2 8.4 14.2 174

Table 3 Average arrival and waiting times of private primary school

pupils
Weeks/Classes P1 P2 P3 P4 P5
Week 1 122 26 8.8 186 20
Week 2 7.8 9.4 9.0 24 7.2
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Fig. 2 Average arrival and waiting times for private primary school
pupils

From Fig. 1 and 2, we observed that the rating of
pupils' waiting time declined in the second week of the
investigation compared to the first week for the public
and private primary schools. However, it was observed
that the waiting rate is longer for public schools than
the private schools.

Table 4 Average arrival and waiting times of public primary school

teachers
Weeks/Classes P1 p2 P3 P4 P5
Week 1 4.2 14 6.8 3.0 34
Week 2 5.6 1.8 5.0 5.6 9.8

Table 5 Average arrival and waiting times of private primary school

teachers
Weeks/Classes P1 P2 P3 P4 P5
Week 1 7.0 5.2 3.0 8.6 1.8
Week 2 5.2 3.6 114 34 2.2
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Fig. 3 Average arrival and waiting times for public primary school
teachers
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Fig. 4 Average arrival and waiting times for private primary school
teachers

Tables 2-5 showed that the average waiting time of
pupils for the first arrival is higher than that of the first
arrival teachers. In Fig. 3, the waiting time of the
teachers in the public schools for the first week was
longer. In Fig. 4, the waiting time though lower than
that of the public schools but revealed a unique pattern.
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Fig. 5 Comparative analysis of arrival and waiting times of pupils
(P) and teachers (T) for public schools
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From Fig. 5 and 6, we observed that the arrival and
waiting time of pupils was longer compared to that of
the teachers. Therefore, this suggests that teachers may
have distinct characteristics with time management.
Furthermore, this comparison implies that, mostly, the
pupils arrive at the class before the teachers' arrival.

3.2. Results Based on ANOVA Procedure
The computation of the F-value is based on the
ANOVA procedure in Table 1. The data set was

collected, where K = 5 days, each with m = 5 classes.
This implies that the total collection Nt = Km = 5(5) =
25 subjects. Equations (1-2) were applied with the
similar computational procedure above to obtain the
summarized information in Tables 6-13, respectively.
The title of each table revealed the information being
analyzed. The degrees of freedom are df; = K-1, df, =
Nr-K at a 5% significance level, and the F statistic is
computed. The table value or F-critical value is 2.87. If
the computed F-statistic is greater than the F-critical
value, then reject the null hypothesis, indicating that
the mean waiting and arrival times for teachers and
pupils in each class are not equal.

Table 6 ANOVA for average arrival and waiting time for pupils in
public primary schools (Week 1: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation (SS) freedom (MS)
(df)
Between 204184 4 510.45 4.23 (0.012)
treatment
Error 2416 20 120.8
sum of
square
Total 445784 24

Table 7 ANOVA for average arrival and waiting time for pupils in
public primary schools (Week 2: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation (SS) freedom (MS)
(df)
Between  1256.56 4 314.14 3.26 (0.033)
treatment
Error 1930 20 96.5
sum of
square
Total 3186.56 24

Table 8 ANOVA for average arrival and waiting time for pupils in
private primary schools (Week 1: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation (SS) freedom (MS)
(df)
Between  913.84 4 228.46 3.64 (0.022)
treatment
Error 1254.8 20 62.74
sum of
square
Total 2168.64 24

Table 9 ANOVA for average arrival and waiting time for pupils in
private primary schools (Week 2: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation (SS) freedom (MS)
(df)
Between  995.44 4 248.86 3.34 (0.030)
treatment
Error 1488.8 20 74.44
sum of
square
Total 248424 24
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Table 10 ANOVA for average arrival and waiting time for teachers
in public primary schools (Week 1: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation (SS) freedom (MS)
(df)
Between  416.24 4 104.06 3.35(0.030)
treatment
Error 620.8 20 31.04
sum of
square
Total 1037.04 24

Table 11 ANOVA for average arrival and waiting time for teachers
in public primary schools (Week 2: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation (SS) freedom (MS)
(df)
Between  162.16 4 40.54 4.22 (0.012)
treatment
Error 192 20 9.6
sum of
square
Total 354.16 24

Table 12 ANOVA for average arrival and waiting time for teachers
in private primary schools (Week 1: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation (SS) freedom (MS)
(df)
Between  155.84 4 38.96 2.94 (0.046)
treatment
Error 264.8 20 13.24
sum of
square
Total 420.64 24

Table 13 ANOVA for average arrival and waiting time for teachers
in private primary schools (Week 2: first arrival)

Source Sum of Degrees Mean F (p-value)
of square of squares
variation  (SS) freedom (MS)
(df)
Between  266.16 4 66.54 3.10 (0.039)
treatment
Error 429.2 20 21.46
sum of
square
Total 695.36 24

Based on the F-statistic and the F-critical value, the
F-statistic is greater than the F-critical value. Hence we
reject the null hypothesis, implying that the average
arrival and waiting for both teachers and pupils in each
class are different. When comparing the respective p-
values with a 0.05 level of significance, the p-value
approach corresponds to the critical value decision. We
conclude that the test is statistically significant at a 5%
significance level.

3.3. Discussion

The study revealed that the pupil's average waiting
time is much longer than the average waiting time of
teachers in both public and private schools. However,

the pupils in private schools have a longer average
waiting time than the pupils in public schools. The null
hypothesis was rejected, which implies that teachers'
and pupils' average waiting time is not equal.

Further investigation was initiated, and the reasons
adduced were the distance from home to school and
traffic gridlock when both teachers and parents are
taking their ward to school. This study showed that the
teachers are usually in their duty post mostly at 8:00
a.m., which is comparable with the school start time
[24]. Some existing literature focused on the late
coming of teachers and students in the junior secondary
school and others. The results presented in this study
are based on an urban study.

The research report on school start time correlates
with the finding reported in this discussion that
teachers arrived at their duties post at most 8:00 a.m.,
implying school start time [25-28]. In general, the
notion that public-school teachers are often not on duty
posts on time is readily not valid based on this study.
The mean technique adopted in this discussion is
unique in its computational framework [29]. However,
teachers residing outside the school premises must
contend with fluctuating early arrival to duty posts.
This study observed that if staff quarters are within the
premises of the schools, teachers will resume early to
their duty posts. The study also identifies school
distances from residential areas and the numbers of
available schools within manageable distances as partly
responsible for late arrival and long waiting time of
pupils, parents, and teachers alike. The study based on
the analysis of variance revealed that the null
hypothesis is rejected at a 5% level of significance,
implying that the arrival and waiting times of pupils,
parents, and teachers are not equal. The analysis also
revealed that the average waiting time is approximately
17 minutes; the implication is that the teachers arrived
at their duty posts mostly at 8:00 a.m.

3.4. Significant Statement

This study revealed that most career parents are
affected by the late arrival of some teachers in their
children’s schools. This implies that the late arrival of
some teachers has reciprocal effects on parents who do
not want to leave their children unattended. This new
procedure will assist school administrators in
determining the arrival and waiting times of pupils and
teachers. If implemented, the findings based on the
average waiting time of pupils and teachers will
improve class activities.

This study will assist parents, school administrators,
and the ministry of basic education in monitoring the
activities of public and private primary school teachers.
It will improve person-hour services to all-inclusive. It
further boosts the morale of parents to send their
children to either public or private schools. It will
reduce the waiting time of parents and propel them to
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ready their children for school on time. It will help
parents to resume their duty posts early.

4. Conclusion

The average waiting time analysis showed that the
pupil's arrival average waiting time is longer than the
teacher's arrival average waiting time. The analysis
showed that both categories of teachers in the Delta
State capital, Asaba, have approximately equal waiting
times. This study showed that some pupils arrived in
their classes earlier than their teachers, and the contrary
is true. Though the finding did not indicate that the
teachers arrive after 8:00 a.m., some are not in their
duty posts before 7:30 a.m. The study revealed that
most teachers are in their duty post at must 8:00 a.m.
Therefore, this study revealed that waiting time
problems are associated with public and private schools
in the study area. For solving the waiting time
problems in the schools mentioned above, especially
for teachers, a clock in the device should be introduced
to monitor the arrival time of teachers to enhance
parents' and guardians' confidence in sending their
children to school. In this regard, the parent-teacher
association should be enhanced to solve the problems
of pupils that come late to school after the regulated
time. Therefore, we also suggest that a monitoring unit
from the ministry of education should be activated to
solve the waiting time problem. This study has
affirmed that waiting time problems exist for both
public and private schools in the study area.

5. Limitation

The main limitation of this study is the number of
participating schools used in this study and the location
of the schools. The output of this study may vary based
on different geographical regions in Nigeria. Future
studies could extend this research to different locations
and regions in Nigeria to investigate the effect of
waiting time problems in public and private primary
and secondary schools.

Acknowledgment

The authors would like to express gratitude towards
Universiti Utara Malaysia and the Malaysia Ministry of
Higher Education (MoHE). This research was
supported by MoHE through Fundamental Research
Grant Scheme (FRGS/1/2020/STG06/UUM/02/3).
Special thanks to Faith Esohe Ekiyor for assisting in
data collection and parents, pupils, teachers, and
headteachers of the respective schools involved in this
study.

References
[1] NATIONAL CENTER FOR EDUCATION
STATISTICS. Schools and Staffing Survey, 2011.

https://nces.ed.gov/surveys/sass/tables/sass1112 201381 sl
n.asp

[2] PINSKER J. The Curse of America’s Illogical School-
Day Schedule. The Atlantic, 2018.
https://www:.theatlantic.com/education/archive/2018/09/scho
ol-day-sleep-workday/570658/

[3] MELDER L. Wait time in the classroom. Master’s thesis,
Rowan University, 2011.
https://rdw.rowan.edu/cgi/viewcontent.cgi?article=1071&co
ntext=etd

[4] ROWE M. B. Wait time: slowing down may be a way of
speeding up. Journal of Teacher Education, 1986, 37(1): 37-
43, https://doi.org/10.1177%2F002248718603700110

[5] AHMAD A. B., KHAIRATUL K., and FARNAZA A.
An assessment of patient waiting and consulting time in a
primary healthcare clinic. Malaysian Family Physician,
2017, 12(1): 14-21. https://e-mfp.org/wp-
content/uploads/2018/06/original-article-2-4.pdf

[6] OCHE M. O., and ADAMU H. Determinants of patient
waiting time in the general outpatient department of a
tertiary health institution in northwest Nigeria. Annals of
Medical Health Sciences Research, 2013, 3(4): 588-592.
https://dx.doi.org/10.4103%2F2141-9248.122123

[7] OMALLEY M. S., FLETCHER S. W., FLETCHER R.
H., and EARP J. A. Measuring patient waiting time in a
practice setting: A comparison of methods. Journal of
Ambulatory Care Management, 1983, 6(3): 20-27.
https://doi.org/10.1097/00004479-198308000-00006

[8] FEDDOCK C. A., HOELLEIN A. R., GRIFFITH IlI C.
H., WILSON J. F., BOWERMAN J. L., BECKER N. S., and
CAUDILL T. S. Can physicians improve patient satisfaction
with long waiting times? Evaluation and the Health
Professions, 2005, 28(1): 40-52.
https://doi.org/10.1177/0163278704273084

[9] BIELEN F., and DEMOULIN N. Waiting time influence
on the satisfaction loyalty relationship in service. Journal of
Service Theory and Practice, 2007, 17(2): 174-193.
https://doi.org/10.1108/09604520710735182

[10] POLAS M. R. H.,, RAHMAN M. M., and MIAH M. A.
The impact of waiting time towards customers’ satisfaction
in fast food establishments: Evidence from Bangladesh.
IOSR Journal of Business and Management, 2018, 20(5): 11-
21. https://doi.org/10.9790/487X-2005021121

[11] WANG P. C., and MCCAIN S. L. C. How the group
composition influences customers’ expectation of the waiting
time in the restaurant setting, 2011.
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=
1263&context=gradconf _hospitality&httpsredir=1&referer=
[12] ADEDAYO O., and OMOLUMA O. Analysis of access
to public primary and junior secondary schools in the
universal basic education policy in Ondo state, Nigeria.
African Journal of Education Research and Administration,
2008, 1(1): 20-24.

[13] JUMARE A. M., MAINA B. A., and ANKOMA-SEY
V. R. Analysis on Students’ Late-Coming Factors in
Selected Secondary Schools in Zaria: Implications for
Educational Managers. Journal of Education and Practice,
2015, 6(32): 56-61.
https://www.iiste.org/Journals/index.php/JEP/article/view/27
317

[14] WILLIAMS L. J.,, and ABDI H. Fisher’s Least
Significance Difference Test. In: SALKIND N. (ed.)
Encyclopedia of Research Design. Sage, Thousand Oaks,
California, 2010: 1-6.
https://dx.doi.org/10.4135/9781412961288.n154



https://nces.ed.gov/surveys/sass/tables/sass1112_201381_s1n.asp
https://nces.ed.gov/surveys/sass/tables/sass1112_201381_s1n.asp
https://www.theatlantic.com/education/archive/2018/09/school-day-sleep-workday/570658/
https://www.theatlantic.com/education/archive/2018/09/school-day-sleep-workday/570658/
https://rdw.rowan.edu/cgi/viewcontent.cgi?article=1071&context=etd
https://rdw.rowan.edu/cgi/viewcontent.cgi?article=1071&context=etd
https://doi.org/10.1177%2F002248718603700110
https://e-mfp.org/wp-content/uploads/2018/06/original-article-2-4.pdf
https://e-mfp.org/wp-content/uploads/2018/06/original-article-2-4.pdf
https://dx.doi.org/10.4103%2F2141-9248.122123
https://doi.org/10.1097/00004479-198308000-00006
https://doi.org/10.1177/0163278704273084
https://doi.org/10.1108/09604520710735182
https://doi.org/10.9790/487X-2005021121
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1263&context=gradconf_hospitality&httpsredir=1&referer
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1263&context=gradconf_hospitality&httpsredir=1&referer
https://www.iiste.org/Journals/index.php/JEP/article/view/27317
https://www.iiste.org/Journals/index.php/JEP/article/view/27317
https://dx.doi.org/10.4135/9781412961288.n154

Ahad et al. Computational Analysis of Average Waiting and Arrival Times, Vol. 49 No. 4 April 2022

370

[15] OSTERTAGOVA E. and OSTERTAG O.
Methodology and application of one-way ANOVA.
American Journal of Mechanical Engineering, 2013, 1(7):
256-261. https://doi.org/10.12691/ajme-1-7-21

[16] ANDERSON D. R., SWEENEY D. J., WILLIAMS T.
A., CAMM J. D., COCHRAN J. J., FREEMAN J., and
SHOESMITH E. Statistics for Business and Economics.
Cengage Learning, Boston, Massachusetts, 2020.
https://www.cengage.co.uk/books/9781473768451/

[17] NIEDOBA T., and PIETA P. Applications of ANOVA
in Mineral Processing. Mining Science, 2016, 23: 43-54.
https://doi.org/10.5277/MSC162304

[18] SHIN J. H. Application of Repeated Measures Analysis
of Variance and Hierarchical Linear Model in Nursing
Research. Nursing Research, 2009, 58(3): 211-217.
https://doi.org/10.1097/NNR.0b013e318199b5ae
[19]CAOL. Y., YUH.L,MAL, CHEN G. F., and YANG
T. T. Application of Variance Analysis Method in
Agriculture Information in Statistics. Applied Mechanics and
Materials, 2014, 651-653: 2130-2133.
https://doi.org/10.4028/www.scientific.net/ AMM.651 -
653.2130

[20] FRAIMAN D., and FRAIMAN R. An ANOVA
Approach for Statistical Comparison of Brain Network.
Scientific Reports, 2018, 8: 4746.
https://dx.doi.org/10.1038%2Fs41598-018-23152-5

[21] SOW M. T. Using ANOVA to examine the relationship
between safety and security and human development.
Journal of International Business and Economics, 2014,
2(4): 101-106. http://dx.doi.org/10.15640/jibe.v2n4a6

[22] ARMSTRONG R. A., SLADE S. V., and EPERJESI F.
An Introduction to Analysis of Variance (ANOVA) with
Special Reference to Data from Clinical Experiment in
Optometry. Ophthalmic & Physiological Optics, 2000,
20(3): 235-241. https://doi.org/10.1046/].1475-
1313.2000.00502.x

[23] WACKERLY D., MENDENHALL W., and
SCHEAFFER R. L. Mathematical Statistics with
Applications. 7th ed. Thomson Higher Education, Belmont,
California, 2008.

[24] GROEN J. A., and PABILONIA S. W. Snooze or lose:
High school start times and academic achievement, 2017.
https://ftp.iza.org/dp11166.pdf

[25] ADOLESCENT SLEEP WORKING GROUP,
COMMITTEE ON ADOLESCENCE, COUNCIL ON
SCHOOL HEALTH, AU R., CARSKADON M,
MILLMAN R., WOLFSON A., BRAVERMAN P. K,
ADELMAN W. P., BREUNER C. C., LEVINE D. A,
MARCELL A. V., MURRAY P. J, O’BRIEN R. F,
DEVORE C. D., ALLISON M., ANCONA R., BARNETT
F. S. E., GUNTHER R., HOLMES B., LAMONT J. H,,
MINIER M., OKAMOTO J. K., WHEELER L. S. M., and
YOUNG T. School start times for adolescent. Pediatrics,
2014, 134(3): 642-649. https://doi.org/10.1542/peds.2014-
1697

[26] HEISSEL J., and NORRIS S. Rise and Shine: the
effects of school start times on academic performance from
childhood through puberty. Journal of Human Resources,
2018, 53(4): 957-992. https://doi.org/10.3368/jhr.53.4.0815-
7346R1

[27] EDWARDS F. Early to rise? The effect of daily start
times on academic performance. Economics of Education
Review, 2012, 31(6): 970-983.
https://doi.org/10.1016/j.econedurev.2012.07.006

[28] HINRICHS P. When the bell tolls: the effects of school
starting times on academic achievement. Education Finance
and Policy, 2011, 6(4): 486-507.
https://.doi.org//10.1162/EDFP_a_ 00045

[29] OKWONU F. Z. Comparison between conventional and
adjusted mean probability of correct classification for two
groups problem: A preliminary study. Journal of
Mathematical Theory and Modeling, 2015, 5(8): 227-235.
https://www.iiste.org/Journals/index.php/MTM/article/view/
24157

BEX:

RIEZFEB G H0 - FRAAGEE > 2011 4,
https://nces.ed.gov/surveys/sass/tables/sass1112 201381 S1
N.asp

[2] PINSKER J. SE[EAG 2R HIARYIRT - KPS
= ) 2018 £ o
https://www.theatlantic.com/education/archive/2018/09/scho
ol-day-sleep-workday/570658/

[3] MELDER L. 7R3 B R0 [E] - M6, B0k
¥ , 2011 4 o https
/Irdw.rowan.edu/cgi/cgi/viewcontent.cgi?article=1071&cont
ext=Etd

[4] ROWE M. B. ¢t [a] « Al i B m]RE & M i — Fh
G, BUTEEZxE, 1986, 37 (1) : 37-43,
https://doi.org/10.1177%2F002248718603700110

[5] AHMAD A. B., KHAIRATUL K. 1 FARNAZA A. %
WIREETT 12 Py B AR I (R HY VA o SR P
FREEN, 2017 4, 12 (1) : 14-21, https:/e-
mfp.org/wp-content/uploads/2018/06/original-article-2-4.pdf
[6] OCHE M. O., f1 ADAMU H. J& B R =2 4=
NS T2 B R BB RN RIEVAERE - BT
OWFZR A %, 2013, 3 (4) 588-592 .
https://dx.doi.org/10.4103%2F2141-9248.122123

[7] O'MALLEY M. S., FLETCHER S. W., FLETCHER
R. H. il EARP J. A. TE45 > 8 Rl & B A5t fe] - 5
BRI S - BMVRIPEEHZE, 1983, 6 (3) : 20-27,
https://doi.org/10.1097/00004479-198308000-00006

[8] FEDDOCK C. A., HOELLEIN A. R., GRIFFITH Il
C. H., WILSON J. i{f 5@ %, 2005, 28 (1)
40-52, https://doi.org/10.1177/0163278704273084

[9] BIELEN F., 1 DEMOULIN N. Z4#0F 6] % AR 55 F
BRI R 020 - 250 5 EAGE, 2007,
17 ( 2 ) 174-193 o
https://doi.org/10.1108/09604520710735182

[10] POLAS M. R. H., RAHMAN M. M. 1 MIAH M. A.
SEAFE (R P R R ¢ ok B DN E R IR
IOSR P\l S Z6E, 2018 4F, 5 20 #1 (5) : 11-21
» https://doi.org/10.9790/487x-2005021121

[11] WANG P. C., 1 MCCAIN S. L. C. /N4 Anfaf e
Moy 25 F= S & T PR 8 o S RF N R AY B %2, 2011
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=
1263&context=gradconf_hospitality&httpsredir= 1& %%

[12] ADEDAYO O. 1 OMOLUMA O. %y #7J& H F i
Ondo fRZS A H EE BB EUR TR A T/ N R A 5 )
o FEUNBBEIIZE 5 G B ZLE 5 2008, 1 (1) : 20-24,


https://doi.org/10.12691/ajme-1-7-21
https://www.cengage.co.uk/books/9781473768451/
https://doi.org/10.5277/MSC162304
https://doi.org/10.1097/NNR.0b013e318199b5ae
https://doi.org/10.4028/www.scientific.net/AMM.651-653.2130
https://doi.org/10.4028/www.scientific.net/AMM.651-653.2130
https://dx.doi.org/10.1038%2Fs41598-018-23152-5
http://dx.doi.org/10.15640/jibe.v2n4a6
https://doi.org/10.1046/j.1475-1313.2000.00502.x
https://doi.org/10.1046/j.1475-1313.2000.00502.x
https://ftp.iza.org/dp11166.pdf
https://doi.org/10.1542/peds.2014-1697
https://doi.org/10.1542/peds.2014-1697
https://doi.org/10.3368/jhr.53.4.0815-7346R1
https://doi.org/10.3368/jhr.53.4.0815-7346R1
https://doi.org/10.1016/j.econedurev.2012.07.006
https://.doi.org/10.1162/EDFP_a_00045
https://www.iiste.org/Journals/index.php/MTM/article/view/24157
https://www.iiste.org/Journals/index.php/MTM/article/view/24157

371

[13] JUMARE A. M., MAINA B. A. fi ANKOMA-SEY
V. R. Zaria € P FNF AR ZER 217 - WEEEZ
B2 - FESHEGE, 2015 F, % 6 & (32)
56-61 o
https://www.iiste.org/journals/index.php/jep/article/article/vi
ew/27317

[14] WILLIAMS L. J. 1 ABDI H. 2#&/REVE =R ERK
o £ : SALKIND N. (ggfg) #r7eiitefled - 548
, T B &, A @mJe I, 2010 : 16 ,
https://dx.doi.org/10.4135/9781412961288.N154

[15] OSTERTAGOVA E. fil OSTERTAG O. B[ #5
e AFIN Y - EENUR TREZYE » 201347, & 1 (7
) Hi : 256-261, https://doi.org/10.12691/ajme-1-7-21

[16] ANDERSON D. R., SWEENEY D. J.,, WILLIAMS
T. A, CAMM J. D., COCHRAN J. J.,, FREEMAN 1J,,
FREEMAN J. 1 SHOESMITH E. Bl R334 15
B BB, D= gE T LW > 2020 45, https :
/lwww.cengage.co.uk/books/9781473768451/

[17] NIEDOBA T. f1 PIETA P. J5 23 W £ ¥ T Hry
! * W R} %, 2016, 23 43-54
https://doi.org/10.5277/msc162304

[18] SHIN J. H. fE4P B ZE R E S & 2R E 4%
MEAERIA R o PBEAFZE, 2009, 58 (3) : 211-217,
https://doi.org/10.1097/nnr.0b013e318199b5ae

[19] CAO L. Y., YU H. L, MA L., CHEN G. F. fi
YANG T. T. Ziit Y &(E B 5207 J77ARIN A
N J A R, 2014, 651-653 : 2130-2133,
https://doi.org/10.4028/www.scientific.net/amm.651-
653.2130

[20] FRAIMAN D. il FRAIMAN R. K254t ELEHy
T MTTE - Bk, 2018, 8 : 4746, https :
/ldx.doi.org/10.1038%2FS41598-018-23152-5

[21] SOW M. T. i1 =i ELZ 2 5% 25 NEE
B2 AR % - EFmElS25FaaE, 2014 4, 5 2
] : 101-106, http://dx.doi.org/10.15640/jibe.v2n4a6

[22] ARMSTRONG R. A., SLADE S. V. #il EPERJESI F.
T35 WT i (TZE500T)  FeRlERE 7 5 eim RS

ISR - IRRII4 3¢5, 2000, 20 (3) : 235-241
. https://doi.org/10.1046/j.1475-1313.2000.00502.x

[23] WACKERLY D. , MENDENHALL W. 7
SCHEAFFER R. L. HATN A S48 - S50AR -
AR EERE o IIFREREIIN /KSR - 2008 4

[24] GROEN J. A. 1 PABILONIA S. W. #T ik # 7Tt ak 47
g0 IR AR B RO S OR RR R 0 2017 4E

https://ftp.iza.org/dp11166.pdf

[25]F D HEMEIR TARA - HREZE S FREREER
2 WAF|TZ R4 » CARSKADON M., MILLMAN R.
, WOLFSON A., BRAVERMAN P.K., ADELMAN W.
P., ADELMAN W. P., BREUNER C. C., LEVINE D. A.
, OBRIEN R. F., DEVORE C. D., ALLISON M.,

ANCONA R., BARNETT F. S. E., GUNTHER R.,

HOLMES B., LAMONT J. H., MINIER M.,

OKAMOTO J.K. JLE}, 2014, 134 (3) : 642-649,

https://doi.org/10.1542/peds.2014-1697

[26] HEISSEL J. 1 NORRIS S. EF-FuAiE « “FR At
[ o M B BT R HARY 72 5] B G20 o N 3R Z4E
» 2018 , 53 ( 4 ) 957-992

https://doi.org/10.3368/jhr.53.4.0815-7346r1

[27] EDWARDS F. F. 2 £ H R AR 6] W5 ] i SrHy 52
i - FE LTS > 201248, 25 314 (6) : 970-983
» https://doi.org/10.1016/j.econedurev.2012.07.006

[28] HINRICHS P. $hpsuiie « MG i[RI A BsE
BV - 2B g SEsE - 2011, 6 (4) : 486-507,

https : //.doi.org//10.1162/EDFP_A_00045

[29] OKWONU F. Z. P 4H [a] i (EAf 7 250 5 AR R B =
B REER 2 RV ELER © WP ST - St S e
& o 2015 , 5 ( 8 ) 227-235

https://www.iiste.org/journals/index.php/mtm/article/view/2

4157


https://www.researchgate.net/publication/360801423



