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ABSTRACT

Schedule management is the crucial capability for large-scale coal mining investors to successful finish the construction
project, which could get by the accumulation of the long-time institutional executive force and ability training. By using
factor analysis and validation analysis, extracted control factors of schedule management from data have been made in
large coal mine construction companies. Some control factors have a greater influence on the schedule management
which are the system factor, measures factor, economic controlling factor, behavioral factor, process factor, organiza-
tion factor, thus the enterprise schedule management system should include the terms of the above factors.
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1. Introduction

Schedule control ability plays a vital part in enterprise
ensure construction projects operation, which is the im-
portant measure to reasonable arrangement of resources
supply and low cost. The project related partly and the
whole process of project construction affect large-scale
coal mine construction progress and make process of
schedule construction complex and difficult. There are
many influencing factors in the large-scale coal mine
construction’s process, and the schedule control of the
construction can be divided into the internal and the outer
factor. The internal factor was mainly influenced by the
project owner. Using the factorial analysis, we can find
out the defect of the internal schedule management, and
summed up the essential measure to average up mana-
gement. Through the investigation and study, we seize
the common factor that can impact the progress of the
factor analysis, use SPSS17.0 to process the data.

The factor analysis is a multivariable statistical analy-
sis method which could sum up the minority several
comprehensive factors from the research most variable
mutual dependency relationship of the internal variables.
Factor analysis, regarding the studied question, attempts
to describe each component of the original observation
with the least number of unpredictable factor in the so-
called public and special factor of the linear function. At
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present, the scholars have used the factor analytic method
in every filed, such as technological innovation ability
appraisement [1], urban economy development condition
empirical analysis [2], profitability of listed companies
[3], the biological pathology analysis, organization cul-
ture, the psychologically healthy analysis, the national
minority characteristic, the meteorology, the geology,
and so on, which make the factor analysis enrich the the-
ory and practice.

2. Factor Data Reliability Examination

The mine project has a complicated environment, which
construction time is longer and influenced by many fac-
tor. Only we could understand and estimate these factors
fully, get over them, make the engineering construction
progress as far as possible be in accord with the plan, so
establish, execute and control the construction schedule
as to fulfill the schedule goals. The variable selection of
the factor analysis is critical to determine the factor whi-
ch controls the construction projects progress. On these
grounds, we work out the appropriate management mea-
sures. Based on the experts’ suggestion, we list the in-
fluential factor what are importance and selected by the
investigators. The fundamental factor as follows: full-
time management personnel (V1), the regular inspection
of the system (V2), experiences of project management

GM



68 L.L.FAN ET AL.

(V3), the perfect management (V4), effective schedule
control of information system (V5), clear responsibility
list (V6), regular schedule of the inspection and accep-
tance system (V7), system of penalties and rewards(V8),
continuous dynamic monitoring of the whole process of
construction (V9), application of the new craft, new
technical and new material (V10), determine the progress
of the construction project objective (V11), improve
the construction plan to adjust working logic relationship
(V12), draws up the construction measure reasonably
(V13), establishes the organization measure of the
schedule control (V14), fund raising ability (V15), have
ability to organize and coordinate with the project stake-
holders (V16), signing the economy responsibility con-
tracts of the schedule timetable (V17), the target funds
implementation progress (V18), implementation of the
progress management responsibilities (V19), the meas-
ures to improve the progress payment (V20).

2.1. Provide and Recycling of the Questionnaire

The research take the basic construction of coal mine
items as the main object of study, the newly built coal
mine of large-scale nationalized coal enterprise group as
the questionnaire survey objective. The researchers have
selected different professions as the respondent, such as,
the management, the technical personnel and the design,
the consultation, overseeing, the owner, the construction,
who worked in the three coal mines under construction.
They provided 75 questionnaire, recycled completely,
and effective 71. Effective returns ratio was 94.67%.

2.2. Reliability Analysis

In order to examine the uniformity or the stability of the
result of the investigation and study data, we needs to

make the reliability analysis of the data, which namely
the survey reliability, and test whether the internal ques-
tions between each line, or a different test point, the con-
sistency of the test results before and after the degree.

Reliability is an important indicator for the measure of
data quality, American statistician Joseph F. Hair Jr., et
al. (1998) believe that, if the Cronbach a bigger than 0.7,
which indicated that the data has high reliability; when
the measurement criterion’s number of entry is smaller
than 6, and if Cronbach o value is bigger than 0.6, which
indicated that the number may also be accepted accord-
ing to what is believed. When we are make the internal
consistency check, and if the value of Corrected Item
Total Correlation is smaller than 0.2, the item will be
deleted; If we delete some item which may obviously
enhance Cronbach «a value, we should do. Here, we use
SPSS software to calculate the internal consistency of
each variable coefficient, and according to the analysis of
the test results to consider whether delete the items.

Calculation results have been shown in Tables 1 and 2.
According to validity analysis of fact scales, the Cron-
bach «a value of the total factor is 0.857, and the correla-
tion of the 20 indicators with their respective total score
between the 0.226 - 0.698, which have surpassed 0.2 of
the standard. The Cronbach « value at the range of 0.839 -
0.857 after each question item is deleted, and deletes
each item can not to be able to enhance the overall
Cronbach a value, which show that the technical factor
meter data has the high reliability.

Table 1. Reliability statistics.

Cronbach’s Alpha based on the

Cronbach’s Alpha standardization of the item

Item

0.858 0.857 20

Table 2. Validity analysis of fact scales.

Correction of the total Cronbach’s Alpha of

Variable

Variable Correction of thetotal Cronbach’s Alpha of

correlation deleted item correlation deleted item
V1 0.235 0.855 Vi1 0.484 0.850
V2 0.226 0.856 V12 0.587 0.848
V3 0.657 0.843 V13 0.598 0.850
V4 0.698 0.839 V14 0.414 0.856
V5 0.631 0.843 V15 0.245 0.849
V6 0.693 0.841 V16 0.274 0.848
V7 0.636 0.845 V17 0.332 0.857
V8 0.469 0.852 V18 0.401 0.854
Vo 0.210 0.849 V19 0.350 0.856
V10 0.610 0.844 V20 0.343 0.856
Cronbach’s Alpha 0.857
Copyright © 2013 SciRes. GM
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3. Data Factorial Analysis
3.1. Inspection on KM O and Bartlett’'s

Validity is the accuracy results of the measurement, is
the measurement tool’ accuracy test. The higher of the
survey validity is, which indicated that the more content
to show of the measurement results that the true measure
of its features is seeking According to Kaiser (1974), the
KMO value above 0.9, is perfect; The KMO value be-
tween 0.8 - 0.9, is very suitable; KMO value between 0.7 -
0.8, suitable; The KMO value between 0.6 - 0.7, is not
too suitable; The KMO value between 0.5 - 0.6, is very
reluctant; The KMO value below 0.5, is unsuitable. Ac-
cording to Inspection on KMO and Bartlett, the date of
KMO is 0.753, Bartlett’s value is 525.660, the degree-
of-freedom (df) is 190, and the significance probability is
0.000, which is smaller than 1%, and achieves the re-
markable level. The above result indicated that the KMO
sample measure result is remarkable, and the data’s re-
lated is not the unit matrix, the sampled data suitable to
make the factorial analysis.

3.2. Factorial Analysis

The basic step of factorial analysis [4]: choose a strong
correlation of the variables, the relevant analysis, extract
common factor, factor revolving and the computation of
factor score. It has using SPSS soft ware for principal
component analysis of the technical factor, and carries on
oblique to revolve superiorly, in order to take withdraws
from the common factor, and the extraction method is
bigger than the characteristic value 1. After 23 revolving,
we finally have withdrawn 6 factors, and can explain the
population variance 64.223% (Table 3). The rotated fac-
tor loading matrix has shown in Table 4.

The data in Table 3 shows the factor loadings in each
factor between 0.507 - 0.907, and each factor is smaller
than 0.35 in other latitude’s load value, which explains
the good degree of the differences factor and convergent
validity. V4, V5, V6, V7, V11, these factor are mainly

Table 3. Thetotal variance.

Rotating squares of the load

Main

ingredients  Characteristic Rotatlr;gh Accumulated
value squaresof the value %
load %

1 3.372 16.859 16.859
2 3.129 15.643 32.502
3 1.906 9.528 42.030
4 1.653 8.266 50.295
5 1.594 7.971 58.267
6 1.191 5.956 64.223
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Table 4. Rotating component matrix.

Main ingredients

Factor
1 2 3 4 5 6

V5 0.784 0.029 0.323 0.146 0.114  0.098

V7 0.762 0.206 0.344 0.023 —0.118 0.041

A 0.745 0.286 0229  0.163 —0.079  0.104

V4 0.624 0.302 0.031 0.174 0.288 —0.176

V11 0.600 0.287 —0.197 -0.026  0.225 0.066

Vi4 -0.006  0.777 0.188 —0.042 -0.037 —0.005

V12 0.285 0.708  —0.020  0.158 0.093 0.058

V10 0.284 0.694 0.070  —0.044  0.102 0.310

V13 0.286 0.666 —0.099 -0.013 0.020  0.127
V3 0.330 0.566 0.120  0.183 0.456  —0.232
V18 0.132 0.182 0.695 0301 —-0.169 —0.390
V15 0.171 0.017 0.688 —0.097 -0.002 0.041

V17 0.113 0.148 0.566 —0.128 0.317 0.221

V20 -0.017  0.247 0.547 0.329 —0.146 —0.042

A% 0.309 —0.006  0.523 0.204 0.256  —0.160

V19 0.207 0.142  —0.083  0.743 0.008 0.124

V1 0.036 —0.142 -0.061 0.613 0.293 0.081
\%& 0.100  —0.089 0.267 —0.038 0.679 —0.017
V2 -0.002 0.157 —-0.075  0.160 0.660 0.079

V16 0.132 0.140 0.132 0.220 0.022 0.840

influencing factor of the schedule control system, and the
content of the system’s formulation should be the clearly
responsibility, strong execution, take full advantage of
information control system. The five dimensions of fac-
tor have larger proportion in the first principal compo-
nents which can be called the system actor. V3, V10,
V12, V13, and V14, the factor which influence the im-
plementation schedule of project by the organization
measure and the technical measure, which meet the
schedule safeguard with the measure. Who can be called
the measure factor, the five dimensions of factor have
larger proportion in the second principal components. V8,
V15, V17, V18, V20. These factors could be material in-
centive for controlling measure implementation, and
would ensure continuity of progress controlling imple-
ment. The components which can be called the economic
control, the five dimensions of factor have larger pro-
portion in the third principal factor. V1, V19, mainly
reflect the personnel of the project owner whether meet
the engineering management needs.

The administrative personnel, as the active factor of
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the management, satisfactorily, dutifully, work, what is
the key to carry out the management goal. The two fac-
tors have larger proportion in the third principal compo-
nents which can be called the behavior factor. V9, V2,
these factor that have larger proportion in the fifth prin-
cipal components, called the process control factor, whi-
ch would dynamic, continuous and timing to achieve the
continuous of the progress monitoring management. V16
has larger proportion in the sixth principal components
which can be called the organization factor, is mainly
manifests the coordinated ability of the construction or-
ganization. Because we cannot forecast every factor of
construction management process, as an important aspect
of the development, should foster the management coor-
dinated ability. We have extracted six main principal
components from the survey data analysis of the large-
scale coal mine construction schedule for effective sche-
dule management.

3.3. Schedule M anagement M easure

Corporation make up a project schedule system which
should not only meet the total project schedule, but also
adapt the funds, equipment, and obtain materials power,
and arrange the annual construction project requirements
reasonably according to the requirement of complete or
partial delivery of adaptation. Improve the organizational
system of the project management, increase the ability to
communicate timely; and the project plan has the dy-
namic alignment. In the organizational structure of the
project, we should have the special work department and
the qualification person who in line with the progress
control to be responsible for the progress control work,
and it is also possible to strengthen the progress control
department’s strength according to the needs; Regarding
the technique and the administrative personnel, we shou-
1d strengthen the education and training as far as possible,
and use the incentive mechanism in their work. And the
construction of the mine pit project, the civil engineering,
and the installation work, we should use the time and the
space fully of these three kind of projects, During the
construction of the lane project, we should arrange the
construction of the key project reasonably, such as con-
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struction, installation of the main auxiliary shaft hoisting
system, the ventilation system and the raw coal produc-
tion system, and so on, coordinated the parallel cross as-
signments and balanced the engineering construction.

4. Conclusions

Survey data reliability and validity have confirmed that
the data distribution is very likely to actual status of
schedule control, and factor analysis can be used for
schedule controlling and seeking out controlling factor.

To the builders, the different extracted factor analysis
show the control system should contain the progress of
technical and organizational management, guarantee of
the economic capital, the implementation of incentive
measures, the conduct of due diligence, continuous and
dynamic aspects of management control, to ensure the
management goals implement.

When we build the schedule management based on the
time and analysis for the mine construction, should
achieve aim that restraint action with institution, measure
against the external effects, consummate the internal ma-
nage system, promptly communicate, maximize organi-
zation coordinate of manager, fulfill management system
implement continuity, we would attain to predictable
goal.
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