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ABSTRACT
The purpose of this study was to model the travel attraction in the education area of Gunung Pangilun, Padang City. Primary
data was collected by random sampling including 17 variables over 200 questionnaire responses. Crosstabs technique and
multiple linear regression analysis were used to understand the trip attraction patterns in the study area. The result of the crosstabs
analysis indicates a relationship between genders (X10), destination (X14), the mode of transportation used (X8), reasons for
choosing the mode (X9), distance (X6), travel time (X7), and congestion (X17) to the total number of trips. Through multiple
linear regression techniques, the amount of trip attractions (Y) is successfully explained through the Building Floor (X4), Trip
Distance (X6), and Age (X11) variables. The model prediction is Y = -32,404 + 0,012 X4 - 3,899 X6 + 7,110 X11.
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1. INTRODUCTION
Padang city is the capital of West Sumatra Province located
on the west coast of Sumatra Island. Padang city has an area
of 694.96 km², or 1.65% of the area of West Sumatra Province
which consists of 11 sub-districts. The population growth of
Padang City increases with the mobilization of people. Based
on data from the Central Bureau of Statistics (BPS) Padang
City in 2017, the city has a population of 927,168 people
[1]. The growth of political, economic, socio-cultural, and
other sectors can be felt. The growth of these sectors leads
transportation to have a very strategic role. Land use are
categorized as educational areas, industrial areas, tourist areas,
residential areas and trade/shopping areas, would create the
specific impact to the transport behavior and attraction [2-4].
One of the factors affecting the level of community travel is
the existence of central of education area located in Jalan
Gajah Mada or precisely in the area of Gunung Pangilun,
Padang City. There are various facilities are available, such as
offices, shops, and schools. The advantages of this area are the
availability of educational facilities, both informal such as
solemn and formal places from kindergarten to higher
education namely TK Raudhatul Athfal (RA) Ihklas, MTSN 6
Model Padang, MAN 2 Padang, STKIP PGRI West Sumatra.
The number of educational places in the area results in a
crowded traffic flow, especially in the morning and evening.
The number of land use functions that exist encourages the
onset of attraction and rise, namely the number of movements
to and leave the location that often cause traffic congestion
especially during peak hours, the number of educational

buildings in Gunung Pangilun area of Padang city certainly
has a great influence on the attraction of travel. There has not
been any study about how the model of travel attraction
occurred in that area.
The increase in the number of private and public vehicles in
Padang city often causes traffic jams on the roads. Especially
in the education area on Jalan Gunung Pangilun, when
increased movement causes public transportation or private
vehicles to park or stop in the road body area, this affects the
reduced capacity of the road which causes traffic congestion
due to high traffic volume. Traffic congestion that occurs at
the site can be prevented if the attraction can be calculated in
the land use system. By knowing the number of attraction, it
can be prepared and planned geometry and roads in the area.
From the existing conditions, it is necessary to model the
travel attraction (trip attraction model) in the current
condition. By considering the existence of many educational
buildings in the area of Mount Pangilun in this model, the
traffic problems in the future can be predict. The results of this
study hopefully can be used as a reference for interested
parties in formulating the policy of providing transportation
facilities in the study area. More specifically, this research is
expected to provide an overview of important variables that
influence travel behavior in selecting modes of transport to
Transmart, through a descriptive and mathematical approach
[5,6,8].

Copyright © 2021 The Authors. Published by Atlantis Press B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/.

28

Advances in Engineering Research, volume 199

2. METHODOLOGY

3.1. Data Collection Results

This research is reviewed namely Raudatul Athfal
Kindergarten (RA) Ihklas, Madrasah Tsanawiyah Negri
(MTSN) 6 Model Padang, Madrasah Aliyah Negri (MAN) 2
Padang, STKIP PGRI West Sumatra, located in Gunung
Pangilun area, Padang City, West Sumatra. Data retrieval is
done for 6 (six) days in 1 (one) week. The survey conducted
in this study was conducted twice, where the first survey is a
preliminary survey in Gunung Pangilun of Padang city
conducted on November 11, 2019 by looking at the school
buildings in Gunung Pangilun area, the second survey is an
interview with respondents namely the filling of
questionnaires and data collection by the school /campus is
conducted on the working day of 16 - 21 December 2019.

The primary data was collected from questionnaire results
(200 respondents). The questionnaire contains characteristics
of the trip. The secondary data was obtained through several
information of the school/campus, which details as in Table I.
Based on the data, the total number of students is 6237 people
and the number of teachers/lecturers/employee 653 people.
The total population is 6890 people. The questionnaires
released are as many as 200 samples, or about 2.9% of the total
population, the percentage breakdown of samples as shown in
Table 2.

Research instruments are compiled in paper-based
questionnaires that test tried through preliminary surveys and
have been validated [5]. Independent variables (X) used
include:
Directly to the relevant school:
1. Number of Students (X1)
2. Number of Teachers /Lecturers (X2)
3. School/Campus Area (X3)
4. Building Floor Area (X4)
5. Number of Parking Spaces (X5)
Requested through questionnaire data:

Table 1. Characteristics of Research Sites

3. MAN 2 Padang
4. STKIP PGRI
Sumatra Barat
5. G-SPORTS
CENTER

L. Floor
Building
(m2)

522

Teacher/Lect
urer/Employ
ee

257

217

15

10000

7497

1261

135

19200

7715.93

1344

137

7980

9632

3265

336

3059

2774

150

30

Table 2. Percentage of survey sample spread
Teacher/Lecturer/
Employee

Student/Visitor

6. Travel Distance to Campus/School (X6)
7. Travel time (X7)
8. Modes of transportation used (X8)
9. Reasons to Choose Mode (X9)
10. Gender (X10)
11. Age (X11)
12. Job (X12)
13. Number of Vehicles (X13)
14. Destination (X14)
15. Parking Capacity (X15)
16. Reasons to Choose A School/Campus (X16)
17. Congestion (X17)
Dependent Variable (Y) is the intensity of the attraction of
the journey to school/campus. Ahern and Tapley (2008), in
[6,7], stated that the ideal number of respondents required perdesign was between 30 and 50 people. To test overall fit on
linear regression models, the minimum sample size required
is equal to 50 + 8.K (K = number of variables) [6,7]. Thus,
minimum number of sample sized (186 sample) should be
considered.

3. DISCUSSION
Secondary data is obtained directly from the
school/campus, then the data characteristics of the trip can be
obtained from the spread of questionnaire spread directly to
the respondent.

Amount
Student
/
Visitors

Research Sites
1. TK Raudhatul
athfal (RA) Ikhlas
2. MTSN 6 Model
Padang

Land
Size
(m2)

Research
Sites
1. TK
Raudhatul
athfal (RA)
Ikhlas
2. MTSN 6
Model
Padang
3. MAN 2
Padang
4. STKIP
PGRI
Sumatra
Barat
5. GSPORTS
CENTER
TOTAL

Amou
nt

Sample

%

Amount

217

0

0

15

14

15

1261

38

3

135

2

135

1344

41

3.1

137

2

137

3265

91

2,8

336

10

336

150

0

0

30

2

30

6237

170

2.7

653

30

4.6

Sample

%

3.2. Travel Characteristics
After conducted a field survey, data analysis can be
obtained. It was tabulated according to the certain criteria of
the group.

3.3. Correlation Analysis
Correlation testing is performed to measure the direction
and strength of linear relationships between dependent and
independent variables. The correlation analysis result used to
consider the variable of the mode [4-8]. From the correlation
test results of 17 attributes (school/campus characteristics and
travel characteristics of respondents), it was shown that there
were 3 attributes (Variable X) that correlated with the
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intensity of the attraction of the trip to school/campus
(Variable Y).

3.4. Multiple Regression Analysis Techniques

Table 4. Percentage of survey sample spread
Model
TP1

In determining the model of regression equation in use
multiple regression analysis techniques [9]. Analysis involves
SPSS tool taking into account method Enter and Stepwise. In
the Stepwise method, the regression analysis is done gradually
to the dominant predictor; where only influential variables are
entered. As for the Enter Method, all free variables (variable
X) are entered as predictor variables regardless of whether or
not they affect variable Y. The regression equation model are
shown in Table 3.

TP2

TP3

Independent
Variable
X4

tcount

ttable

Sig

Decision

18.872

1.653

0.000

Significant

X17

19.760
4.352

1.653
1.653

0.000

Significant
Significant

X4
X6
X17

19.860
-3634
4.522

1.653
1.653
1.653

0.000
0.000
0.000

Significant
Significant
significant

Where F table = F (k ; n – k or df residual), with n = number
of samples and k = number of variables X. Recapitulation of
Test Results – F can be seen in Table 5.

Table 3. Percentage of survey sample spread
No
1.
No

Model Enter
Y = -32.404+0.012X4 – 3.899 X6 +
7.110 X11

R2

F

0.695

148.60

Model Stepwise

1.

Y = -18.360 – 0.011X4

0.643

356.14

2.

Y = -43.350 – 0.012X4 + 7.052 X11
Y = -32.404+0.012X4 – 3.899 X6 +
7,110 X11

0.674

203.68

0.695

148.60

3.

Where Y is the attraction of the Journey to school/ campus,
X4 is building floor Area, X6 is travel distance to
campus/school, and X17 is Age.
From Table III, the results of the regression model using the
Enter method are the same as those produced through the
Stepwise method. Furthermore, there are 3 model shapes that
will be considered further in determining the best model.

3.5. Model Testing (Statistical Test)
3.5.1. Partial Significance Test ( Test – t )
The basis of decision-making in the PaTest includes
several criteria [5,7]. H0 is accepted if the value tcalculates <t of
thetable or if the value is Sig. > 0.05. H0 is rejected if the tvalue is
calculated > ttable or if the value is Sig. < 0.05. Where ttable =
t(α/2 ; n – k – 1 or df risidual), with α = 5%, n = number of
samples and k = number of variables X.

Table 5. Percentage of survey sample spread
Model
Y = -18,360 0,011X4
Y = -43,350 0,012X4 + 7,052
X11
Y=32,404+0,012X4 3,899 X6 + 7,110
X11

F-count

t-table

Sig

Decision

356.145

2.65

0.000

Significant

203.682

2.65

0.000

Significant

148.602

2.65

0.000

Significant

3.5.3. Determination Test (R2)
The relationship between variable Y and variable X
of each model can be seen from the value R2 [8,9]. Several
models can be drawn, namely:
1. In the first model, the value of R2 = 0.643 which means
the travel time variable is only able to explain the travel
attraction variable of 64.3%.
2. In the second model, the value of R2 = 0.674 which means
the travel time variable is only able to explain the travel
attraction variable of 67.4%.
3. In the third model, the value of R2 = 0.695 which means
the travel time variable is only able to explain the travel
attraction variable of 69.5%.

3.6. Multi collinearity Test
3.5.2. Test Analysis – F / Anova
The basis of decision-making in the Test – F is as follows
[4,5,7,8]. If the value of Fcounts > Fof the table and the value of
significance < 0.05, then the independent variable
simultaneously affects the dependent variable. If the value of
Fcounts < Fof the table and the significance value > 0.05, then
variable Y simultaneously has no effect on variable X.

This test is performed to know whether there is a strong
correlation between variable X [10,11]. A good regression
equation model should not occur correlation between variable
X. Detection of multi-collinearity can be known by looking at
tolerance and its opponent Variance Inflation Factor (VIF).
A variable is not exposed to multi-collinearity issues when the
VALUE is VIF < 10 and the tolerance value > 0.1. Based on
SPSS running program results, VIF value < 10 and tolerance
> 0.1. This indicates that the symptoms of multi-collinearity
in each model are not noticeable.
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3.7. Auto Correlation Test
To know the absence of auto correlation in regression,
Durbin Watson (DW) analysis was conducted [5,8,9,12].
Decision-making can be made as follows:
a. If the DW test result value is below -2, it is indicated
positive auto correlation.
b. If the DW test value is between -2 to 2, it is indicated that
there is no auto correlation.
c. If the DW test value is above 2, then it is indicated there
is an auto negative correlation.
Based on Table 6, the value of DW = 0.230. Thus, it
indicated a positive auto correlation.
Table 6. Auto correlation test
Model Summaryd
Model

R

R Square

Adjusted
R
Square

Std. Error
of the
Estimate

1

0.802a

0.643

0.641

Significant

2

0.821

b

0.674

0.671

Significant

3

0.833c

0.695

0.690

Significant

DurbinWatson

0.230

a Predictors: (Constant), Building Floor Area
Predictors: (Constant), Building Floor Area , Age
c. Predictors: (Constant), Building Floor Area, Age, Travel
Distance to
Campus/School
d Dependent Variable: Intensity of Travel Pull to campus/school
(Y)
b

3.8. Selection of the Best Regression Models
The best models of regression is:
Y = -32.404 + 0.012 X4 – 3.899 X6 + 7.110 X11
From the model, the negative signs indicate the closer the
distance to campus/school the greater the intensity of the
attraction to the campus/school. On the other hand, the
positive signs on the model show the wider the floor of the
school/campus building and the age of the respondent <lt;15
years hence the greater the intensity of the attraction of the trip
to the campus/school.

4. CONCLUSION
Model intensity of the best road in Gunung Pangilun area of
Padang city produced are:
Y = -32.404 + 0.012 X4 – 3.899 X6 + 7.110 X11
Where,
Y = Intensity of Travel attraction to campus/school
X4 = Building Floor Area
X6 = Travel distance to campus/school
X11 = Age

In this model the value of R2 = 0.695 which means the travel
time variable has been able to explain the travel attraction
variable of 69.5%.
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