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Abstract

As land use patterns continue to evolve and traffic demands increase in Edutown Bandar Baru Bangi, Selangor, road
congestion has become a persistent issue. The development of educational, residential, and commercial areas has
contributed to the influx of vehicles on the roads, further exacerbating the traffic situation. Efforts to assess the impact
of these factors on traffic are crucial in finding solutions to alleviate congestion in the area. Thus, this study seeks to
evaluate the impact of educational, residential, and commercial areas that contributed to the increased traffic flow,
leading to road congestion, particularly at the roundabout leading to the Bangi Plaza Toll. Through an online
questionnaire survey involving 385 working adults from the area, perceptions regarding 11 potential causes of
congestion were gathered. Using AMOS Graphic, Confirmatory Factor Analysis (CFA) was employed to quantify the
contribution of land use and travel demand to traffic congestion at the specified roundabout. The CFA results indicated
favourable goodness-of-fit indices affirming the measurement models’ effectiveness in explaining the relationship
between land use patterns, travel demand, and traffic congestion at the roundabout leading to Bangi Plaza Toll. These
findings provide valuable insights for policymakers to devise effective short- and long-term solutions for alleviating
traffic congestion in Bandar Baru Bangi, surpassing the efficacy and sustainability of existing strategies.
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Introduction

As urbanisation intensifies globally, traffic users in lle-Ife, Nigeria, perceived traffic

congestion is prevalent in numerous major cities
worldwide. According to data from Tom Tom (1),
adults commuting to their workplace in Kuala
Lumpur, Malaysia, spent 81 hours in traffic
congestion, resulting in considerable time
investment and a financial toll. The associated cost
due to congestion amounted to RM 224
(~USD$ 49) in petrol expenses, reflecting the
economic impact of traffic-related delays.
Furthermore, the environmental repercussions
are significant, with 198 kilograms of CO2 emission
during these congested commuting hours. This
example highlights the tangible effects of
urbanisation on traffic congestion, showcasing

how it impacts individuals' time and finances and

contributes to environmental pollution. It
underscores the need for sustainable
transportation solutions to address these

challenges in rapidly growing urban areas.
Traffic congestion perception is a complex issue
that has been examined in a few studies. Road

congestion based on their personal experiences
and observations (2). In Karachi, Pakistan, drivers'
emotional responses shaped their perception of
traffic (3). Additionally, this study found that
perception can evolve with driving experience.
Further highlighting the complexity of this issue,
research in Medea, Algeria, identified numerous
interconnected factors influencing drivers'
perceptions, including vehicle condition, road
quality, and weather (4).

A prior study discovered that working adults
believe traffic congestion in urban areas is caused
by various factors rather than a single root cause
(5). These factors include but are not limited to
land use patterns, changes in travel demand and
the population growth (6, 7). Land use patterns
refer to the arrangement and distribution of
different types of land uses, such as residential,
commercial, and industrial, within a geographical
area. These patterns significantly impact traffic as
they determine the proximity and accessibility of
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different destination. A study conducted in Kuala
Lumpur, Malaysia found that areas with a high
proportion of commercial land use experienced
the highest levels of traffic congestion (8). The
relationship between land use and traffic
congestion sources is corroborated by the latest
evidence (9). This study highlighted commercial
land use's significant contribution to traffic
congestion, particularly in urban areas with
developed public transit systems and higher
population density. Areas with denser educational
land use and those distant from government
institutional land uses are prone to experience
severe traffic congestion during peak hours (9).
Moreover, the extent of land allocated for scientific
and educational purposes and the density of the
working population significantly contributed to
shaping the concentration of traffic flow during
peak periods (10).

The intricate relationship between land use
patterns and traffic congestion, particularly the
pivotal role of built environments in shaping
mobility patterns and congestion dynamics, has
been extensively explored in previous research
(11). The road network design and land use
patterns can impact vehicle miles travelled (VMT),
significantly contributing to traffic congestion. The
study found that compact, mixed-use development
with a well-connected road network can reduce
VMT and traffic congestion, while sprawled
development with a poorly connected road
network can increase VMT and traffic congestion.
Population growth significantly influences the
spatial distribution of traffic congestion in urban
areas (12). This study observed a tendency for
congestion to migrate from central business
districts to suburban and peripheral areas as
population numbers increase within an area.
Furthermore, the rising population may also
increase vehicle ownership, leading to an even
greater demand for transportation and
exacerbating congestion problems on already
congested road networks (13). As
population
reducing measures such as road pricing and public
transportation improvements may become less
effective due to increasing demand for
transportation services (14). This increased

areas

experience growth, congestion-

demand can outpace the capacity improvements
provided by these measures.
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The relationship between travel demand and
traffic congestion in downtown urban settings can
be addressed through demand management
strategies, including the implementation of a new
management system (15). In fact, the increasing
use of private vehicles in cities has led to a growing
demand for parking space and road network
capacity, resulting in traffic congestion (16). A case
study in the UK provides a practical perspective on
the dynamics between travel demand and traffic
congestion in a modern city (17). The authors of
this study stressed that future travel demand is
anticipated to be primarily driven by demographic
changes, including population growth. The living
and working locales of the additional population
will significantly influence travel mode choices
between car-based and public transport (18).
Together, the author underscores the complex
interplay between travel demand and traffic
congestion, highlighting the critical role of
strategic policy implementation in fostering
sustainable  urban  mobility. Note that,
understanding the nuances of travel demand,
including the triggers for peak and off-peak travel
times, is crucial for effective traffic congestion
(19). It is
comprehensive grasp of the travel demand

management implied that a
dynamics can facilitate more informed and
strategic development and
implementation of regulatory measures to
alleviate congestion.

infrastructure

Traffic congestion in urban areas is not only a
hallmark of Kuala Lumpur but also significantly
impacts townships located on the outskirts of the
city centre (20). One such township is Edutown
Bandar Baru Bangi. Bandar Baru Bangi is an
affluent township about 26 kilometres south of
Kuala Lumpur. Within Bandar Baru Bangi and its
surrounding areas are notable educational
institutions, including universities, colleges, and
training centres. Moreover, Bandar Baru Bangi is
also home to several industrial sites and
businesses, further adding to the hustle and bustle
of the area. These establishments attract workers
and visitors, increasing commercial activity and
economic development within the vicinity.

Bandar Baru Bangi's transformation into an
ideopolis that encompasses knowledge, business,
and networks has significantly altered its land use
patterns and physical developments (21). By
integrating  institutions,

residential areas,
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commercial zones, industries and social spaces the
goal is to promote innovation attract skilled
individuals and improve the quality of life for
residents. However, while offering many
advantages, Bandar Baru Bangi has experienced
mixed traffic challenges due to its specific
characteristics. These include a high concentration
of commuters (students, faculty, and staff)
traveling daily to and from educational
institutions, limited public transportation options,
increased traffic from delivery services, and
limited parking.

Traffic congestion faced by residents of Bandar
Baru Bangi is not solely attributable to the
increasing population but is also exacerbated by
poorly maintained roads (22). Furthermore,
transportation facilities in Bandar Baru Bangi have
been implemented without adequate
consideration for intermodal integration. This lack
of integration has resulted in a challenging traffic
situation for residents of Bandar Baru Bangi, who
often find themselves stuck in traffic more
frequently than in average townships. A survey
reveals that Bandar Baru Bangi residents
experience traffic congestion for three distinct,
painful durations: 10-20 minutes, 20 minutes to 1
hour and 1 hour or more (23).

Despite the ongoing efforts to enhance road
infrastructure and public transportation, the
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residents of Bandar Baru Bangi continue to grapple
with daily traffic woes, especially near pivotal
junctions such as the roundabout near the
Outbound Bangi Plaza Toll. Figure 1 shows a map
depicting land use near the busiest roundabout in
Bandar Baru Bangi. The existing research
predominantly  focuses on infrastructural
developments, overlooking the perceptions and
experiences of the working adults directly affected
by this issue. This gap in the research landscape
hinders the formulation of effective, people-centric
traffic reduction strategies.

Consequently, the present study aims to delve
deeper into working adults' perceptions regarding
traffic congestion in Bandar Baru Bangi. It seeks to
identify the perceived factors contributing to
traffic congestion, focusing on the roles of land use
and travel demand in shaping these perceptions.
Understanding working adults' perceptions
regarding traffic congestion holds theoretical and
practical significance. Theoretically, it contributes
to the broader discourse on urban development
and traffic management. Practically, it aids in
formulating policies grounded in the residents’
lived experiences, thereby enhancing the
effectiveness of traffic reduction strategies and
fostering a sustainable and environmentally
friendly urban habitat.

Map Not To Scale
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Figure 1: Location Map Displaying Points of Interest within the Roundabout Area
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Table 1: Items of Two Constructs

Vol 5 | Issue 3

Construct Item Code
Land Use i. Bangi Gateway business area contributes to traffic congestion. LU1
ii. Jakel Bangi business area contributes to traffic congestion. LU2
iii. Factories near the roundabout contribute to traffic congestion. LU3
iv. Educational institutions contribute to traffic congestion in Bandar LU4
Baru Bangi.
v. The opening of high-rise residences in Bandar Baru Bangi is LU5
increasing the number of road users.
Travel i. Commercial vehicles during peak hours cause traffic congestion. TD1
Demand ii. Population growth naturally affects traffic congestion. TD2
iii. Roundabout congestion during peak hours as staff and students TD3
travel to and from educational institutions.
iv. The morning lecture/school timetable contributes to slow traffic TD4
congestion at the roundabout during morning hours.
v. Business activities in Bandar Baru Bangi increasing the number of TD5
vehicles at the roundabout.
vi. Theresidents' preference for driving instead of using public services TD6

worsens congestion at the roundabout.

Methodology

This study employed a cross-sectional survey
design to explore the perceptions of working
adults residing in Bandar Baru Bangi regarding
land use and travel demand factors that could be
contributors to traffic congestion in the township.
Data collection was conducted through a self-
administered online questionnaire.

The questionnaire was developed based on a
comprehensive literature review of items
(statement) across two constructs; land use and
travel demand, that can exacerbate township
traffic congestion (24-26). The questionnaire
consisted of five items for each of the constructs. A
description of 11 items of interest in this study is
provided in Table 1.

Before data collection, a pilot test with a small
group of participants was conducted to identify
and address any potential design bias in the initial
questionnaire. For the pilot study, Cronbach's
alpha reliability test was used to determine the
reliability of two constructs. The final version of
the questionnaire still consisted of the 11 items
and demonstrated strong inter-item reliability
scores (measured using Cronbach's alpha): 0.887
and 0.812 for land use and travel demand,
respectively. This reliability coefficient exceeds the
accepted threshold of 0.7 (27), enabling us to
proceed with the questionnaire distribution phase.
This study employed a random sampling method

during the questionnaire distribution phase to

mitigate sampling bias and ensure the
representativeness of our study's sample.
Respondents were asked to express their opinions
and perceptions on various items related to land
use and travel demand constructs, contributing
valuable insights to our research on traffic
congestion in townships. Using a 5-point Likert
scale, ranging from 'Strongly Disagree' to 'Strongly
Agree,' allowed us to quantify and analyse the
nuanced responses of our respondents, enhancing
the depth and accuracy of our study's results.

In this study, we employed Confirmatory Factor
Analysis (CFA) as an analytical tool to delve into
the intricate factors contributing to traffic
congestion in the specific area in Bandar Baru
Bangi, as perceived by its residents. CFA offers a
structured framework for exploring the intricate
relationships between observed variables,
primarily survey items, and the latent variables we
have identified as crucial in our study, namely land
use and traffic demand factors. By utilising CFA, we
aimed to rigorously examine and validate how the
observed variables serve as reliable indicators of
the underlying latent variables, shedding light on
the complexities of traffic congestion dynamics in
the township setting.

CFA empirically tests the measurement model,
which consists of latent and observed variables.
The hypothesis
model's adequacy was evaluated using goodness-
of-fit statistics such as the chi-square statistic,
comparative fit index (CFI) and root mean square

confirmatory measurement
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error of approximation (RMSEA). This process can
reduce the number of observed variables, and
relationships between observed and latent
variables can be tested. CFA via AMOS Graphics
was engaged in this study to assess the validity of
the confirmatory measurement model and
examine how different latent variables interrelate
and influence traffic congestion based on the
driver's perceptions.

Results

The sample for this study was drawn from adult
residents of Bandar Baru Bangi aged 18 years and
older. Participants were recruited through the
Bangi Community Facebook group and a total of
385 individuals completed the questionnaire. This
sample size is expected to reduce the margin of
sampling error. Participants were informed of the
study objectives and provided informed consent
prior to participating in the study. Confidentiality
was maintained throughout the study; no
identifying information was collected from
participants. Of the 385 respondents surveyed
67.5% were male. 32.5% were female. The largest
age group was 21-40, which accounted for 62.3%
of participants, followed by 31-40 (18.9%) and 41-
50 (16.4%). The smallest age groups were 18-20
(0.5%) and over 50 (1.8%). Figure 2 illustrates the
age and gender distribution of the participants.
The majority, comprising 315 respondents (or
approximately 81.8%), work in Bandar Baru Bangi,
while the remaining 70 (or approximately 18.2%)
work outside Bandar Baru Bangi. Regardless of the
workplace location, cars (around 57%) are the
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most preferred vehicle for daily use, followed by
motorcycles (around 31%), as summarised in
Table 2. Conversely, the van is the least popular
in both categories. 12.2% of the
respondents use vans daily, while not used by
respondents working outside Bandar Baru Bangi,
registers 0% usage. Table 2 also provides a
comparative analysis of the driving experience
durations based on the workplace location of the
respondents. A significantly higher number of
respondents working in Bandar Baru Bangi (169
individuals, representing 43.9%) have less than
three years of driving experience, indicating a

vehicle

predominance of relatively new drivers. This
percentage starkly contrasts respondents working
outside Bandar Baru Bangi, where only eight
respondents, constituting 2.1%, fall into this
category. The number of respondents with 3-5
years of driving experience is relatively low in both
groups, with a slightly higher count for
respondents working in Bandar Baru Bangi, where
42 respondents (10.9%) have a driving experience
falling within this range. Transitioning to the more
seasoned group with over five years of driving
experience, a substantial number of respondents
from both groups find themselves in this category.
However, the distribution is markedly different;
while those working outside Bandar Baru Bangi,
53 individuals (13.8%) have over five years of
driving experience, respondents working in
Bandar Baru Bangi exhibit a much higher
concentration of experienced drivers, with 104
respondents representing a significant 27% of the
sample.

Table 2: Daily Vehicle Types and Years of Driving Experience across Various Workplace Locations

Somewhere in Bandar Baru Bangi

Location of workplace
Outside Bandar Baru Bangi

(315) (70)
Count Proportion, % Count Proportion, %

Daily Car 156 40.5% 62 16.1%
use Motorcycle 112 29.1% 8 2.1%
vehicle Van 47 12.2% 0 0.0%
Driving  Less than 169 43.9% 8 2.1%
experien three years
ce 3-5years 42 10.9% 9 2.3%

More than five 104 27.0% 53 13.8%

years

789



Osman and Dikie,

Vol 5 | Issue 3

200

g 150
=
£
(=5

6 100
&
=
E
=
=

50

a 0.5%
18-20 21-40

Gender
M Female
M Male
IU.S%I J‘I.S%L
31-40 41-50 =50
Age group

Figure 2 Distribution of Participants by Age Group and Gender

Before proceeding with CFA, assessing the
observed variables' normality is crucial. The
assumption of normality is a fundamental
requirement in CFA, as it ensures the validity of the
parameter estimates and model fit indices.
Violations of normality can potentially bias the
results and lead to inaccurate interpretations. The
skewness values of the observed variables in this
study ranged from -1.491 to -0.203, indicating a
negatively skewed distribution. The kurtosis
values ranged from -1.069 to 1.859, with a
multivariate kurtosis of 39.988 (Table 3).

Given that the observed variables in our analysis
exhibit non-normal distributions, we employed ML
bootstrapping to account for the departure from
normality and assess the uncertainty associated
with the maximum likelihood (ML) estimates. By
applying ML-bootstrapping, available in the AMOS
Graphics program, this study resampled from the
dataset using the bootstrap procedure, generating
multiple bootstrap samples. This approach
allowed this study to consider the non-normality in
our data and provided more robust estimates
while quantifying the variability and uncertainty
associated with the model parameters.

This study's primary interest in CFA is determining
how the (first) measurement model could
adequately describe the sample data. In this study,

the number of estimated parameters (n = 23) was
smaller than the degrees of freedom (df = 43),
suggesting that the model was over identified
(Table 4). This label implies that the model had
more observed variables and information
available than the minimum necessary for
estimation, allowing for rigorous model evaluation
and assessment of goodness-of-fit. The overall chi-
square value (187.485), together with its degrees
of freedom [43] and probability value (0.000), are
provided as an overview of the model fit (see a
screenshot of AMOS output given in Table 3).

Displayed in Figure 3 are the standardised factor
loadings derived from AMOS Graphics employing
ML-bootstrapping estimation, illustrating the
arrows representing the relationships from latent
variables to observed one. The analysis reveals
loadings ranging from 0.560 (for LU5) to 0.782 (for
LU1) for the five variables related to Land Use. All
loadings are significant at the level of significance
of 0.05 (p < 0.05). Using the rules of thumb in (28),
these findings suggest that five observed variables
are reliable indicators of their corresponding
latent factor. The factor loadings for the six
variables on Travel Demand are 0.354 (TDZ2) and
0.777 (TD5). Although variable TD2 displayed a
relatively weak loading, it still contributes to the
measurement model, albeit to a lesser extent.

Table 3: Descriptive Statistics and Normality Tests for Observed Variables

Variable min max skew C.I. Kurtosis C.I.
TD6 1.000 5.000 -1.491 -7.699 1.859 4.800
TD5 1.000 5.000 -1.124 -5.802 974 2.516
TD4 1.000 5.000 -.303 -1.565 -927 -2.394
TD3 1.000 5.000 -.873 -4.509 .094 242
TD2 1.000 5.000 -1.216 -6.280 1.367 3.531
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Variable min max skew C.I. Kurtosis CrI.
TD1 1.000 5.000 -1.263 -6.521 1.207 3.117
LU5 1.000 5.000 -1.004 -5.187 .993 2.563
LU4 1.000 5.000 -448 -2.313 -.589 -1.520
LU3 1.000 5.000 -.729 -3.764 -.296 -.764
LU2 1.000 5.000 -.281 -1.453 -.973 -2.513
LU1 1.000 5.000 -.203 -1.046 -1.069 -2.761
Multivariate 39.998 14.958
Table 4: Computation of degrees of freedom and overall model result
Number of distinct sample moments 66
Number of distinct parameters to be estimated 23
Degrees of freedom [66-23] 43
Result [Default model] Minimum was achieved
Chi-square 187.485
Degrees of freedom [66-23] 43
Probability level .000
.38
LU1_Access to Bangi Gateway
.39
LU2_Access to Jakel Bangi
46
LU3 Mearby Factories
53
LU4 Educational Institutions
42
LU5_High-rise Residences
22
TD1 Presence of Commercial Vehicles
13
TD2 Population Growth
28 -
TD3_Staff and Students :
53
TD4_Lecture Time
&0
TD5_Access to Business
31
TD6_Private Vehicle
Figure 3: Initial CFA Model Standardised Estimates for Traffic Congestion
Table 5: Initial CFA Model Fit Summary
Fit Indices Achieved value Threshold Evaluation
2
CMIN/df (ji(_f) 14.26 =<2 Misfit
CFI .765 >=.9 Poor
TLI .631 >=.9 Inadequate
RMSEA 154 =<.08 Poor
GFI .765 >=9 Poor

In Figure 3 the numbers displayed at the upper
right-hand corner of each observed variable
represent the squared multiple correlations of
each variable. For instance, the squared multiple
correlations for LUZ stands at 0.59, indicating that

59% of the variance in LUZ can be attributed to
Land Use. The remaining 41% of the variance in
LUZ2 is explained by the unique factor el, signifying
the measurement error. Across the Land Use items,
squared multiple correlations vary from 0.31 for
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LU5 to 0.61 for LUI1. Similarly, squared multiple
correlations for the Travel Demand items range
from 0.09 for TD3 to 0.60 for TD5.

The model fit indices (Table 5) indicate that the
initial measurement model did not achieve an
adequate fit. The chi-square statistic is significant
()? = 342.985, p < .01) and CMIN/df (Likelihood-
radio Chi-Square/degree of freedom) of 14.26,
indicating a lack of exact fit. The Comparative Fit
Index (CFI) is 0.765, falling below the
recommended threshold of 0.90, suggesting a poor
fit. The Tucker-Lewis Index (TLI) is 0.631,
indicating a subpar fit. The root mean square error
of approximation (RMSEA) is 0.154 (90% CI:
0.139, 0.169), exceeding the recommended
threshold of 0.1 and further supporting the
conclusion of a poor fit. The Goodness-of-Fit Index
(GFI) is 0.765; falling below the desired threshold
of 0.90, further corroborating the model's poor fit.
Overall, based on the combination of fit indices, it
can be concluded that the hypothesised model did
not achieve an adequate fit to the observed data.
Because the initial model does not fit well, this
study modified the
standardised residual

model based on the
covariance (e.g.
modification indices) to improve the model fit and
better capture the relationships among the
variables of interest.

The Modification Indices (MIs) and Par Change for
possible co variances for the initial measurement
model are listed in Table 5. Par Change denotes the
expected

parameter adjustment upon
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implementing this modification in the model
Examining the MIs in Table 6, four parameters
showed substantial values i.e., MIs of values >10,
representing the covariance between items LU1
and LUZ (el and e2: MI = 54.484), between items
LUS5 and TD6 (e5 and el11: MI = 19.473), between
items TD2 and TD4 (e7 and €9: MI = 13.401) and
between items TDZ2 and TD3 (e7 and e8: MI =
10.963). Hence, four modified measurement
models were proposed in this study. Model M1 is
the result of including a correlated error between
errors of item LUI1 and item LUZ in the initial
model; Model M2 added the path between errors of
item LUS5 and item TD6 into M1; Model M3 included
a correlated error between items TD2 and TD4 into
Ms; Model M4 included a correlated error between
items TDZ and TD3 into Ms.

A theoretical rationale for capturing unexplained
covariance between these observed variables in
the measurement model is discussed. The
substantial covariance observed between
variables LU1 and LU2 may be attributed to their
strategic spatial distribution and complementary
services. These business areas: Jakel Bangi and
Bangi Gateway, strategically located near the
roundabout, attract significant vehicular traffic in
both directions. Moreover, these establishments'
complementary services or products encourage
inter-movement, resulting in heightened traffic
interactions. As such, it seemed to make sense that
we included a covariance between the errors for
LU1 and LUZ in the initial measurement model.

Table 6: Modification Indices of Co-variances for the Hypothesised Model

M.L Par Change
e9 <> ell 4.490 -.138
e7 <--> e9 13.401 -217
e7 <--> e8 10.963 214
e5 <--> TravelDemand 5.214 .040
e5 <> LandUse 5.049 -.064
e5 <> ell 19.473 242
e5 <> e9 8.589 -154
e5 <> e7 3.991 186
ed <--> eb 9.216 -176
e2 <--> TravelDemand 4.390 -.048
e2 <--> LandUse 4.268 .078
e2 <--> e8 8.187 -.215
e2 <--> e4 4.795 -.143
el <--> ell 5.758 -.187
el <--> el0 4314 -123
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M.L Par Change

el <--> e9 8.308 217

el <--> e5 7.019 -.168

el <--> e2 54.484 .609
Next, the inclusion of covariance between errors institutions, in turn, attracts individuals,
for LU5 and TD6 may stem from underlying factors contributing to population growth. This

such as socioeconomic status or wurban
development policies, which influence both the
construction of high-rise residences and residents’
preference for private vehicle ownership, thereby
creating a linkage between spatial development
and transportation choices. Including covariance
between errors for TD2 and TD4 reflects a
plausible interdependence in their influences on
traffic congestion. This correlation may signify
synergistic travel patterns, where population
growth could lead to an increased demand for
higher education institutions, resulting in
intensified morning lectures and subsequent
traffic congestion at the roundabout during peak
commuting hours. Like the previous scenario,
population growth fosters increased demand for
educational institutions, leading to heightened
staff and student commuting (refer to an observed

variable TD3). In contrast, the presence of these

interdependent nature establishes a reciprocal
cycle of travel demand, thereby justifying the
inclusion of covariance between errors for TDZ2 and
TD3 in the initial measurement model.

The summary of goodness-of-fit indices for the
original and all modified models is provided in
Table 7. Table 7 reveals that the goodness-of-fit
indices suggest a satisfactory fit for modified
model M4. The values for CFI= 0.40 TLI= 0.916,
GFI=0.918 and RMSEA=0.081. Thus, a modification
for model fitness for M4 was not necessary. The
final model, M4, is displayed in Figure 4. Since M4
shows adequate fit, the next step was to test the
convergent validity of the data. Composite
reliability (CR) and Average Variance Extracted
(AVE) were employed to assess the convergent
validity of the Land Use and Travel Demand
constructs in evaluating drivers' perceptions of
traffic congestion at a roundabout.

Table 7: Goodness-of-Fit Statistics for the Modified Measurement Models

Model Modification x? df ClV(liIfN / CFI TLI RMSEA GFI

MO Initial model 187.485 43 4.360 .788 .730 .145 .815

MO+correlated 110 .870
M1 errors of LU1 123.367 42 2.937 .881 .844

and LU2

M1+correlated 0.100 .890
M2 errors of LUS 106.177 41 2.590 905 0.872

and TD6

M2 +correlated 0.093 .900
M3 errors of TD2 95.135 40 2.378 919 .889

and TD4

M3+correlated 0.081 918
M4 errors of TD2 80.008 39 2.051 940 916

and TD3

Criterion for
- - - >=0.9 >=0.9 =<0.1 >=0.9

goodness of fit
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LU1_Access to Bangi Gateway

58

33

LU2 Access to Jakel Bangi

A7

LU3 Nearby Factories
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LU4 Educational Institutions

40

LUS High-rise Residences

22

TD1_Presence of Commercial Vehicles

4

TD2 Population Growth

28

TD3 Staff and Students

TravelDemand

55

TD4 Lecture Time

B2

TD5_Access to Business

28

TD6_Private Vehicle

Figure 4: Modified CFA Model with Land Use and Travel Demand Factors

The Land Use construct, comprising five
measurement items, demonstrates a CR value of
0.715, which is deemed acceptable regarding
internal consistency and reliability. Similarly, the
Travel Demand construct, encompassing six
measurement items, presents a CR value of 0.750,
reinforcing the internal consistency of its
indicators. In the context of AVE, the Land Use
exhibits a value of 0.428, and the Travel Demand
shows a value of 0.347. While these AVE values are
slightly below the recommended threshold of 0.5
for strong convergent validity, it is crucial to
consider the broader context of this research. The
CR values for both constructs are well above the
generally accepted threshold of 0.7 (28), indicating
that observed variables within each construct are
coherent and consistently contribute to measuring
their respective latent constructs.

The standardised loading factor values for each
item are described in Table 8. All items under the
Land Use construct exhibit moderate to strong
standardised factor loadings, ranging from 0.576
to 0.737. These factor loadings suggest that each

item has a substantial relationship with the
underlying construct. The higher the standardised
factor loading, the stronger the connection
between the item and the construct it is intended
to measure. The fact that all factor loadings are
above 0.5 indicates that the items are making
meaningful contributions to measuring the Land
Use construct.

The standardised factor loadings in the Travel
Demand construct vary, ranging from 0.380 to
0.785. While the factor loadings for TD1 and TDZ2
are slightly lower, TD4 and TD5 demonstrate high
factor loadings. A high loading value indicates that
the items TD4 and TD5 are strongly related to the
underlying construct. Overall, the factor loadings
of Travel Demand suggest that most items capture
the intended latent construct.

Most items exhibit significant factor loadings in
Land Use and Travel Demand constructs, indicating
that they effectively measure their respective
constructs. These factor loadings support the
convergent validity of the modified measurement
model. Additionally, combining this information
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with CR and Average AVE values will provide a
comprehensive assessment of the validity of both
constructs. Overall, these factor loadings positively

Vol 5 | Issue 3

indicate the relationship between the items and
their respective constructs in the research model
in Figure 4.

Table 8: Standardised Regression Weights, Composite Reliability (CR) and Average Variance Extracted

(AVE, Revised Measurement Model, M4)

[tems Standardised Composite Reliability =~ Average Variance Extracted
Factor Loading (CR) (AVE)

LandUse 0.715 0.428

LU1 .576

LU2 .577

LU3 .684

LU4 .737

LU5S .681

TravelDemand 0.750 0.347

TD1 465

TD2 .380

TD3 .530

TD4 741

TD5 .785

TD6 527

Discussion potential traffic congestion due to the

In this study, we aimed to validate two key factors
contributing to traffic congestion in Edutown
Bandar Baru Bangi from the perception of working
adults: land use and travel demand. Through CFA,
we examined the underlying structure of these
factors and their relationship to observed
variables representing various aspects of land use
and travel demand, mainly focusing on the
roundabout leading to Bangi Plaza Toll.

CFA results have shown that five and six items used
in a questionnaire to measure the Land Use and
Travel Demand factors conform to their
unidimensionality criteria. The CFA findings
indicate that all the items LU1 to LU5 significantly
contribute to the Land Use component. The factor
loadings for these items are notably high, ranging
from 0.57 to 0.73. For example, respondents
believe that the presence of two shopping malls
near the roundabout is variable leading to traffic
congestion at the Bangi Toll Plaza. This result
aligns with findings in (6) showing increased
traffic delays during busy shopping times due to
challenges faced by drivers navigating crowded
areas and finding parking spots. In addition, mall
entrances play a crucial role in influencing traffic
flow and congestion within shopping malls. In this
study, respondents were concerned about the

development of high-rise residences within a one-
kilometre radius of a critical gateway to Bandar
Baru Bangi. This finding corresponds with
research in (29) which suggests that an influx of
new residents into these high-rise buildings will
likely worsen the existing traffic congestion,
complicating navigation of the area. Item LUS3,
which is also deemed suitable to measure Land Use
is in agreement with findings in (30), which
showed that heavy vehicles using roads as an
entrance to industry areas from the highway can
create bottlenecks, especially during peak traffic
hours. The increase in heavy vehicles on roads can
lead to a domino effect, causing congestion to spill
over onto the connecting roads and exacerbating
the overall traffic problem in the area.

CFA also revealed that all six items’ loading for
Travel Demand factor were acceptable. The items
TD4 and TD5 that exhibited the highest factor
loadings most effectively explained the construct.
For example, an abundance of institutions attracts
many students, faculty and staff members who
commute regularly leading to traffic congestion at
the roundabout near the Bangi Toll Plaza.
Moreover, the between
educational institutions and residential areas

proximity distance

significantly impacts traffic congestion. It is
evident that when institutions are located near
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residential areas, there is a pronounced increase in
traffic congestion during peak hours. This scene is
mainly due to the higher volume of private vehicles
transporting students to and from institutions and
the increased presence of public transportation
and pedestrians.

The findings from this study hold implications for
urban planning and policy development
specifically in areas such as land use planning,
regulations and traffic management strategies.
Effective traffic management measures are vital in
regions with levels of commercial activity. Such
strategies could involve enhancing road
infrastructure to support increased traffic flow
well as implementing coordinated traffic signal
systems at roundabouts to optimize traffic
movement. Apart from that, local authorities may
need to reconsider the large commercial and
residential developments near critical gateways,
particularly in scale, density, and overall impact on
traffic flow. Urban planners might consider
decentralizing educational institutions instead of
concentrating them in one area. This approach
could spread out traffic flow across various points
while alleviating congestion in specific areas. By
taking a proactive and comprehensive approach,
local authorities can ensure that new
developments near critical gateways are well-
planned, sustainable, and do not exacerbate
existing traffic problems. This initiative aims to
create a liveable environment that is easily
accessible, for all residents.

Conclusion

This study conducted a confirmatory factor
analysis to explore working adults' perceptions
regarding factors contributing to traffic congestion
in a township with numerous educational
institutions, mainly focusing on the roundabout
leading to the Bangi Plaza Toll. The results of the
CFA unveiled that the constructs of land use and
travel demand effectively elucidate the variance
observed in 11 causes associated with traffic
perceived by
Educational facilities, the opening of high-rise
residences, the travel of staff and students to and
from educational institutions, and business
activities within the township emerged as the most

congestion, as respondents.

influential activities contributing to the perceived
causes of traffic congestion at the specified
roundabout. These findings underscore the
significance of understanding the interplay

Vol 5 | Issue 3

between travel demand dynamics, land use
patterns and their implications for traffic
congestion management in townships with
concentrated educational and commercial
planning  and
transportation policies should consider these
factors to effectively manage traffic flow and
improve overall traffic conditions in the township.
Investing in infrastructure improvements such as
widening roads, adding traffic signals, or
implementing intelligent traffic management
systems could also enhance the efficiency of the
roundabout and reduce delays for drivers (31). By
addressing traffic congestion, the community can
work together to create a more sustainable and
efficient transportation system for all residents
and commuters.

activities. Future urban
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