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Abstract: Malaysia’s energy consumption is predicted to grow over time and the main contributor to the energy
consumption is in transport sector. It is also predicted that energy for transport may expand significantly for the
next 25 years. Therefore, it is vital to create sustainable development in every energy-produced sectors, especially
in transport sectors, nationally and globally. One of the measures to reduce energy consumptions in transport sector
is to promote sustainable transportation particularly in promoting active transportation mode such as bicycle. This
study aims to investigate subjective factors that influence the students’ decisions to use a bicycle for moving on
campus. Probability sampling method using stratified sampling technique was applied since the study was
conducted among Universiti Tun Hussein Onn Malaysia postgraduate students. Survey method via online
questionnaire was used and quantitative method in conjunction with relevant statistical approaches such as
descriptive statistics and regression analyses was applied to analyse the data. Theory of Planned Behaviour (TPB)
was applied to test the relationships between the factors. It is found that very few students have used bicycle for
movement on campus for participating in mandatory, maintenance and leisure activities in both weekdays and
weekends. Regression results show that subjective factors which are subjective norm, perceived behavioural
control, and attitude are strongly influence students’ decisions to use bicycle for daily travels in campus
significantly. In addition, the perceived behavioural control that is ease of bicycle use on campus is significantly
influenced the behaviour of cycling on campus with similar weightage found with the intention variable.
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1. Introduction

Malaysia’s energy consumption is predicted to grow at annually rate of 4.8% for the period of 2000 to 2030 in
which the main contributor to the energy consumption is from transport sector [1]. It is predicted that during the next
25 years, energy for transport may expand at an annual rate of 5.3%. If nothing has been done to lower the energy
consumption, thus, Malaysia’s final energy requirements are expected to triple by the year 2030 from current
conditions [2]. Therefore, it is an urgency to create a sustainable development in every energy-produced sectors
especially in transport sector. One of the measures to reduce energy consumptions in transportation sector is to
promote sustainable transport among Malaysians so that car-dependency can be reduced in their daily travel routines,
thus reduce gas emissions rate resulting in much cleaner environment. In particular, promoting the use of active
transportation modes such as walking, cycling or other non-motorized modes such as skateboarding, roller skating and
foot-powered scooters can benefit both environments (e.g. reduce congestion, air pollution, etc.) and people itself (e.g.
health and well-being).

The concept of Green Campus has been introduced in national level. This concept means that every facility and
infrastructure should be connected to each other and facilitates people movements in and around campus under safe and
comfortable conditions. Since 1970’s, many universities in Malaysia have expanding their campus areas and
undergone physical changes to accommodate demand, thus contributing to the increasing number of car-dependency
among university students and staff [3]. This has been major issues and there is a need to promote active transport in
campus areas among university students and staff because higher education has been seen as a role model to outside
community and has its own impact to community, socially and economically.

Numerous numbers of research have investigated the link between objective factors such as land use factors (e.g.
population density, mix land-use and connectivity, urban design, accessibility, proximity, etc.) and active transport [4],
[5], [6], [7]. However, limited research has been done to investigate the effects of subjective factors (e.g. perceptions,
motivations, enjoyment to commute, etc.) on active transport, especially on biking choice for travel. In addition, most
of the studies regarding active transportation have been done in developed countries (e.g. [8], [9], [10], [11], [12]). In
contrast, very few studies have been done in developing countries particularly in Malaysia (e.g. [13], [14]). Therefore,
the aim of this study is to fill in the gap of limited knowledge on subjective factors affecting active transport
particularly in biking choice in order to promote and encourage sustainable transport among university students and
staff by applying attitude theory to model the motivations to choose bicycle as a main travel mode within campus areas.

2. Literature Review

2.1 Features of Malaysia’s Transport Sector

The number of registered vehicles in Malaysia is increasing every year in which the rate of increment is much
higher than the increased in the population rate. Fig. 1 shows that growth in the number of vehicles in the country has
been much faster than population growth. It can be seen that the number of vehicles increased by 7.3% per year whilst
the total population increased by 2.2% per year between the year 1990 to 2015 [15]. In addition, the cumulative
number of registered vehicles in the country on second quarter of the year 2021 has increased around 4.38% as
compared to the second quarter in year 2020. Moreover, passenger car registration cumulatively has increased around
4.35% in the second quarter for the year 2021 compared to the second quarter in the previous year [16]. This shows
that the cumulative number of vehicles registration in Malaysia is still in increasing trends during the Covid-19
pandemic condition. Due to this reason, the carbon emission in the transport sector is largely comes from land
transport, constituting 90% (48,200 kilo tonnes) and 67% from the emission is from cars [17]. This can be seen in Fig.
2 that shows transport sector has an increasing trend over time in general and being as major contributor to the energy
consumptions between the year 1990 to 2016 [15]. It is known that the transport sector in this country is heavily rely
on non-renewable products (e.g. petrol and diesel) and this is a worrying trend for the future in terms of energy security
and CO2 emissions contribution that may impacts our environment, thus affecting people’s health and well-being in a
negative way. Due to these reasons, actions need to be done and National Transport policy 2019-2030 [17] has shifting
towards environmentally sustainable transports. One of the sustainable transports is active transportation modes such as
bicycles, skateboards, roller skates and foot-powered scooters that is considered as clean modes [13]. Thus, it is crucial
to understand what are the factors that may influence people to cycle for travels, especially for short-distance travels so
that the decision-makers and policymakers can get some insights on what are the factors that may motivate people to
cycle for travels.
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Fig. 1 - Trends in vehicle numbers and population growth in Malaysia for the year 1990 — 2015 [15]
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Fig. 2 - Trends in final energy consumption by sector in Malaysia for the year 1990 — 2016 [15]

2.2 Overview of the Active Transportation Modes in Campus Community

It is undeniable that active transportation modes are seen as low costs transport, effective (e.g. fast) and healthy
travel modes for short distance travels compared to motorized transportation [3], [18], [19]. University campus has
been seen as a place that can reduce car dependence and promoting active transportation as a daily travel mode,
especially walking and cycling [20]. By choosing to walk or cycle instead of driving, campus community may help
minimize greenhouse gas emissions in campus [21]. If campus can start encouraging walking and cycling as fun
activities, healthy, safe and environmentally mode of travel, the campus will definitely have the potential to be a cycle-
friendly campus [22]. Thus, it is expected that university students will be among the people who are most likely to use
active transportation modes to travel in campus areas since most of the travel distance in campus are considered short
and it is fast and cheaper to use compared to motorized modes as we know that students have time and budget
constraints compared to workers (e.g. university staff). However, in university campuses, students and staff are
continued to rely on cars for travel. One of the possible reasons is that the campuses are seen as distinct communities
and the implementation of the green transport system is mainly focuses in urban areas. In addition, although the
university makes effort in environmental awareness program, however, the infrastructure built are still encouraging
driving, instead of built for encouraging active transportation use [23], [24]. This may contribute to the poor
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development of active transportation infrastructure in campuses, especially for cycling facilities, thus resulting in poor
perceptions of cycling for travel in campus among students.

2.3 Factors Influencing Bicycle Choice

Provision of bicycle facilities such as cycling paths, lighting at night and clean environment are some of the factors
that influenced the use of bicycles since it may provide safety for cyclists by reducing likelihood of accidents involving
them. In addition, university policy for instance charging parking for university staff and students, also contributes to
the use of active transportation modes [25], [26]. Wang et al. [27] has highlighted the five factors that influenced
people to use bicycles in Auckland which are safety, cycling facilities (e.g. provision of cycleways), convenience,
policies to discourage car use and a good public transportation system integrated with cycling facilities. It is
undeniable that safety is a very important factors that shape the people’s decision to cycle for travels [28], [29], [30].
Unsafe road patterns such as the existence of several main intersections, heavy traffic frequency, many cars parking on
the street and condition of night lighting is not good are considered unsafe for people to cycle [28], [31], [32], [33].
Since safety is the most important aspect considered by people to choose for bicycle use, thus the presence of well-
maintained bicycle lanes is also important factors to persuade people to use bicycle [30], [31]. In terms of route
selection, it is desirable to have the most direct route and continuity of the route, a segregated bicycle lane with a
smooth surface quality and route infrastructure [31], [32], [33], [34]. These preferences are applied for general travels,
but it may be different for sport or leisure purposes. For example, cycling routes that are steep and hilly are desirable
for cyclists that intend to exercise [33], [35], increasing the enjoyment of cycling [35] and providing scenic views [35].
As in the convenience factor, the provision of safe and sufficient parking for bicycles are on top priority among others
such as flexible working hours and locker and shower facilities [31], [34]. Wardman et al. [36] found that providing
financial incentives through taxes or subsidies can encourage commuters to cycle in the U.K. While Pucher and
Buehler [37] found that providing free bicycle use during the day for short business trips are effective in motivating
commuters to use bicycle in the Netherlands, Denmark and Germany. In terms of policies to discourage car use factor,
Dill and Voros [31] found that the presence of motorised modes is negatively associated with the decision to bicycle
use. Furthermore, lowering speed limits for motorised modes are possible to increase the number of cyclists on the
road [27] since it is perceived to be safe to cycle. Thus, to discourage the car use, various solutions are made such as
high taxes levied against the purchase and ownership of automobiles in cities in the Netherlands, Denmark and
Germany [37] and introducing high parking fees and limited number of car parks in the city [38]. It is also found that
converting car parking facilities to bicycle parking has resulted in a reduction of the car use [37]. Other measures are
included car-free zones, police cameras at intersection and advance warning signals for cyclists such as a stop line are
also implemented in other countries [37]. To make cycling irresistible, the combined use of bicycle and public
transport is considered necessary [39]. It is found that secure and extensive bike parking facilities in the stations, bike
racks on public transport and quick and cheap rental bikes at station is proved to be successful, at least in the
Netherlands, Denmark and Germany [39]. However, it is worth noting that this factor is not considered in this study
due to the fact that distance travels to most places of interests in the campus areas are considered short, resulting in no
necessity to link the cycle facilities with public transport facilities within campus areas.

3. Methods and Materials

3.1 Theory of Planned Behaviour (TPB)

In this study, Theory of Planned Behaviour (TPB) by Ajzen [40] since it is the most widely used by many
researchers in explaining the human intentional behaviours. The notion of behavioural intention is central to the TPB; a
person's intention to engage in a particular behaviour is the best predictor of whether or not that person will actually
engage in that behaviour [40]. A person's actual intention to do something is considered to be the best predictor of their
actual behaviour, and this is the foundation of the theory. Fig. 3 shows five components of TPB which are attitudes,
subjective norms, perceived behavioural control, intention and behaviour and how they are related to one another.
Attitude refers to one's attitude toward a specific act or behaviour. The subjective norm is our belief about what others
expect us to do in order to be respected. When it comes to perceived behavioural control, it refers to the degree to
which a person believes they can control their behaviour. According to TPB, more favourable attitudes toward a
specific act, more favourable subjective norms, and greater perceived behavioural control all contribute to a stronger
intention to perform the behaviour in the first place [40]. In this study, attitudes relate to the extent to which the person
assesses the specific behaviour which is the use of bicycle in campus, favourably or unfavourably. The subjective norm
refers to the social presence of pressures from relatives and friends on cycling on campus. Finally, the perceived
behavioural control refers to the perceived ease or difficulty of conduct (use bicycles in campus) and reflect past and
anticipated barriers. Similar to Ajzen [40], the favour the attitudes towards bicycle use in campus, the higher the social
pressure in bicycle use on campus and the lower the constraints or difficulties in using bicycle in campus will produce
high intention in using bicycle in campus, thus will reflect the real behaviour of interest which in this case is the
frequency of cycling in campus.
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Fig. 3 - Theory of Planned Behaviour [40]

3.2 Survey Design and Pilot Study

This study applied quantitative method due to the nature of the data collected which is numerical data and using
various statistical analyses to analyse the data. The survey method via stated-preference questionnaire is applied in this
study. The questions are adopted from previous studies and modified to reflect the relevant information that is related
to the objectives of the study which are to investigate the bicycle use (in terms of frequency and trip purpose) in
campus among UTHM postgraduate students, to identify students’ perceived current bicycle facilities in campus areas,
and to determine subjective factors affecting students’ decisions to use bicycle in campus. Note that the results of the
objective regarding the students’ perceived current bicycle facilities in UTHM campus areas has been published in
Zaperi and Ahmad Termida [41]. Thus, this paper analysed and discussed the results of the other objectives mentioned
in detail, particularly on the subjective factors that influencing the students’ decisions to cycle in campus.

The questionnaire in this study consists of four Sections. Section A consists of socio demographic data of the
respondents and Section B consists of the questions regarding the bicycle use (in terms of frequency and trip purpose)
in campus among students in order to understand who they are and how many of them cycle in campus. The
measurement scales of Section A and Section B were nominal and ordinal. Section C consists of the questions on
students’ perceived current bicycle facilities in campus areas, meanwhile Section D consists of the questions on
subjective factors affecting students’ decision to use bicycle in campus based on the TPB. The questionnaire in Section
C and Section D was measured using five-point Likert scale from 1 = strongly disagree to 5 = strongly agree. All
Section B, Section C and Section D questions have been checked for reliability test during pilot study stage that
involved 33 samples using Alpha Cronbach values before being distributed to the respondents. The coefficient of
Alpha Cronbach for Section B, Section C and Section D is 0.901, 0.928 and 0.937 respectively. Thus, all the Cronbach
Alpha values are considered excellent in terms of internal consistency [42].

3.3 Sampling, Data Collection and Analysis Methods

The respondents in this study are similar with Zaperi and Ahmad Termida [41] study and explained in detail in
their paper on the reasons of choosing the respondents. Thus, a total of 328 postgraduate students of Universiti Tun
Hussein Onn Malaysia (UTHM) were chosen by applying probability sampling method using stratified sampling
technique. The stated-preference questionnaires were distributed in a Google Form and posted online via social media
platforms such as Facebook and WhatsApp since the data was collected during the pandemic Covid-19 is still on peak,
which was in a month of April 2021. Descriptive statistics, correlation analysis and regression analysis using Least
Square Method were applied in this study. Both simple and multiple linear regressions are involved in this study: (1)
Model 1 tests the relationship between the TPB elements of Attitude, Subjective Norms and Perceived Behavioural
Control with Intention to use bicycle in campus, (2) Model 2 tests the relationship between Intention and Behaviour
(the frequency of using bicycle in campus), and (3) Model 3 tests the relationship between Perceived Behavioural
Control with the Behaviour. All these models are portraying the TPB relationship shown in Fig. 3 previously. All the
analysis were done using Statistical Packages for Social Sciences (SPSS) version 26. Equation 1, 2 and 3 show the
formula for regression analyses of Model 1, Model 2 and Model 3.

Y'=A+ B X, + B,X, + B3 X; M

Y =a+ by’ 2

125



Nursitihazlin et al., International Journal of Sustainable Construction Engineering and Technology Vol. 13 No. 4 (2022) p. 121-133

Y =a+bX;, ®)

Where,

Y' = The predicted value of dependent variable Intention

A =Y intercept for multiple regression

X1, Xz and X3 = Independent variables of Attitude, Subjective Norm and Perceived Behavioural Control
B1, B2 and B3 = Regression coefficient of independent variables

Y = The dependent variable of Behaviour

a = the intercept for simple regression

b = slope of the regression line

4. Data Analysis and Results

4.1 Descriptive Statistics

The respondents’ profiles are shown in table 1 and their characteristics also explained in Zaperi and Ahmad
Termida [41]. The respondents of this study are mainly among female, adult ages between 25 to 40 years old, single,
have no children, Malaysians, Malays, living in a rental home, lives in Parit Raja, enrolled in master’s degree program
in UTHM and mostly in Year 1 and Year 2 duration of study. Many of them owned at least a car but no motorcycle
and bicycle owned in their households. Fig. 4(a) — (j) show the percentage of transportation modes used to travel
from/to respondents’ home to/from campus and travel within campus areas in general, and by trip purposes (mandatory,
maintenance and leisure activities) including during weekdays and weekends. In this study, mandatory activities
include attending lectures, classes, laboratory works and courses in the campus, meanwhile maintenance activity
includes regular sport activities such as cycling and leisure includes cycling for self-enjoyment. Based on the Fig. 4, it
can be seen that majority of the students (more than 50%) were using cars and around 20% were using motorcycles to
travel between their homes and campus, and also to travel within campus areas, regardless of period of the week.
Unfortunately, only 2.7% were using bicycle to travel between their homes and campus and 4.3% were using bicycles
to travel within campus areas, in general. The use of bicycles for all trip purposes, regardless of period of the week, are
considered very low in which less than 12% were using bicycle at least 1 time per week for mandatory activities, less
than 20% were using bicycle at least 1 time per week for both maintenance and leisure activities. On average, only
9.8% were using bicycle at least 1 time per week on weekdays and 16.2% on weekends.

Table 2 shows the mean and standard deviation of the TPB components (Attitudes, Subjective Norm, Perceived
Behavioural Control, Intention and Behaviour). The components have a mean value ranging from 2.75 to 4.18. Note
that the maximum possible mean score is 5.00, and the minimum possible mean score is 1.00. It can be seen that
students mostly agree that bicycle use is a good idea for travels on campus (Attitudes), however, they are not using
bicycle to travel on campus (Behaviour) in which this is parallel to the results shown in Fig. 4.

Table 1 - Respondents’ profiles (N = 328)

Percentage

Characteristics (%)
Gender

Male 42.4
Age (years)

Below 24 15.5

25-40 84.2

Above 40 0.3
Marital status

Single 89.9

Married 10.1

Single parent 0
Number of children in a household (persons)

None 90.9

1-4 8.5

More than 4 0.6
Nationality

Malaysian 96.6
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Race
Malay 87.2
Chinese 4.6
Indian 0.3
Others 7.9
Residential type status
Student's dorm/hostel 10.7
Rent 57.0
Owned 5.8
Family-owned 26.5
Home poscode
86400 (Parit Raja) 94.2
86000 (Kluang) 4.0
83000 (Batu Pahat) 1.8
Education level enrolled
Master's degree (by course) 45.7
Master's degree (by research) 41.5
Master's degree (by mixed mode) 4.0
Doctor of philosophy (PhD) 8.8
Year of study
Year 1 44.2
Year 2 48.5
Year 3 7.0
Year 4 and above 0.3
Car ownership
None 32.3
1-3 cars 62.8
4 cars and above 4.9
Motorcycle ownership
None 50.3
1-3 motorcycles 43.6
4 motorcycles and above 6.1
Bicycle ownership
None 68.0
1-3 bicycles 29.9
4 bicycles and above 2.1
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Table 2 - Descriptive statistics for TPB components (N = 328)

Item Mean Standard
Deviation

Most people who are important to me use bicycle in campus 3.43 1.16
affect me to use it
Most people who are important to me thinking use bicycle is a 3.78 0.98
good idea
My family who are important to me would think | should use 3.27 1.16
bicycle in campus
The people around me whose opinion of use bicycle in campus 3.44 1.06
would affect my opinion of use bicycle in campus
Most people around me who do not use bicycle in campus. | 3.80 1.11
also do not use bicycle in campus.
I think that it is good to use bicycle in campus 4.18 0.83
I like to use bicycle in campus 3.65 1.07
| feel that use bicycle in campus is a good idea 4.14 0.88
I enjoy those aspects of my life that require me to use bicycle in 3.84 0.96
campus
I think use bicycle in campus is important to me 3.55 1.12
Cycling in campus provide convenience for my daily travelling 3.63 1.02
I would find the bicycle is easy to use in campus 3.78 1.03
It makes me feel happy when use bicycle in campus 3.63 1.04
Cycling in campus can help me to relax 3.81 1.08
My willingness to use bicycle in campus is very high 3.60 1.13
Assuming around me use bicycle in campus, | intend to use it 3.75 1.01
Assuming around me use bicycle in campus, | predict | would 3.79 1.01
use it
In near future, | would considered continue use bicycle in 3.70 1.07
campus
I have used bicycle in campus 3.11 1.36
I often/regularly use bicycle in campus 2.90 1.41
I have been used bicycle in campus for a long time 2.75 1.44
I will continue use bicycle in campus 3.17 1.28

4.2 Correlation Analysis

Table 3 shows the coefficient of correlation between the dependent variable and the independent variables,
respectively. The components are evaluated in accordance with the TPB model. First, there is a strong correlation
between Attitude and Intention (r = 0.805). This demonstrates that there is a positive linear relationship exists between
the two variables, as expected. Second, the relationship between Subjective Norms and Intention is considered
moderate positive correlation (r = 0.594). This indicates that there is a positive linear relationship between the two
variables, as expected. Third, the correlation coefficient between the Perceived Behavioural Control and Intention is the
strongest (r = 0.821), indicating that both variables are in a strong positive linear relationship. Fourth, the relationship
between Intention and Behaviour reveals a moderate positive relationship (r = 0.595). Finally, the relationship between
Perceived Behaviour Control and Behaviour, reveals that the two variables have a moderate positive correlation (r =
0.579). As aresult, all correlations are in the positive directions and significant, as expected.

Table 3 - Coefficient of correlations between each TPB components

TPB components Attitude Subjective  Perceived  Intention Behaviour
Norm Behavioural
Control
Attitude 1
Subjective Norm B567** 1
Perceived Behavioural Control .801** .563** 1
Intention .805** 594 ** .821** 1
Behaviour 520** 510** b579** .585** 1

**Correlation is significant at the 0.01 level (2-tailed)
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4.3 Model Results

In this study, three models are developed to tests the relationships and determine the contributing factors to the
bicycle use in UTHM campus among students, as mentioned in the methodology section previously. Model 1 applied
multiple regression analysis to test the relationships between Attitude, Subjective Norm and Perceived Behavioural
Control towards Intention. Model 2 applied simple liner regression by testing the relationship between Intention and
Behaviour. Model 3 applied simple linear regression by testing the relationship between Perceived Behavioural Control
and Behaviour. Table 4(a) — (c) shows the results of Model 1. Based on the R-square value (Table 4(a)), the model
demonstrates that the variation in the Intention variable of 74.6 % occurred as a result of the combination of the
variations in the three components which are Attitude, Subjective norm and Perceived Behavioural Control, indicating
the model is fit. Moreover, the F-value is significant indicating that the model is significant (see Table 4(b)). A
statistically significant positive relationships exist between the Intention and the independent variables Attitude (B1 =
0.130, t = 3.737, p < 0.01), Subjective Norm (B2 = 0.368, t = 7.650, p < 0.01) and Perceived Behavioural Control (B3 =
0.453, t = 9.428, p < 0.01) as shown in Table 4(c). As for Model 2, there is a significant positive relationship between
the Intention (intention to cycle on campus) with the Behaviour (the cycle frequency per week) (b = 0.76, t = 13.024, p
< 0.01) as shown in Table 5. Meanwhile, in Model 3 results indicated that there is a significant positive relationship
between the Perceived Behavioural Control (the ease to cycle on campus) and the Behaviour (the cycle frequency per
week) (b =0.81,t=12.811, p < 0.01) as shown in Table 6. For both models 2 and 3, the R-square value is considered
low due since there is only two variables involved in a model, but the model is considered good based on the significant
value of F. Thus, all the three models are accepted. Fig. 5 shows the structural model of TPB for subjective factors
affecting UTHM Postgraduate Students’ Decisions to use bicycle on campus. All the components have positive
correlations and effects, as expected. Moreover, all the components of TPB thus significantly contributing to the use of
bicycle to travel in campus among students, at least in UTHM.

Table 4 (a) - Model summary of Model 1

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .863? .746 743 47227

Table 4 (b) - Analysis of variance (ANOVA) of Model 1

Model Sum of Squares df Mean Square F Sig.
1 Regression 211.722 3 70.574 316.422 .000°
Residual 72.264 324 223
Total 283.986 327

Table 4 (c) - Parameter estimates of Model 1

Unstandardized Coefficients Standardized
Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -.336 142 -2.368 .018
Attitude .154 041 130 3.737 .000
Subjective 435 .057 .368 7.650 .000
Norm
Perceived 488 .052 453 9.428 .000
Behavioural
Control
Table 5 - Model summary and parameter estimates for Model 2
Model Model Summary Parameter estimates
R square F dfl.  df2 Sig. Constant b B t
2 .342 169.627 1 326 .000 0.165 0.76  0.585 13.024
Table 6 - Model summary and parameter estimates for Model 3
Model Model Summary Parameter estimates
R square F dfl.  df2 Sig. Constant b B t
3 .335 164.111 1 326 .000 -0.025 0.81  0.579 12.811
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CONTROL

*significant at a <.001

Fig. 5 - Structural model results based on TPB

5. Discussion and Conclusions

Based on the descriptive statistics of bicycle use in campus, it can be concluded that most of them travel from
home to campus by using motorized transport and few of them travel from home to campus by using active transport
(walk or cycle). It shows the same results for respondent’s mode of transport in campus area which is most of the
respondents use motorized transport compared to non-motorized transport in campus areas even though they travelled
in a short distance in a campus area. This is a major concern and actions need to be taken to promote and increase
active transportation in campus. The study done by Zaperi and Ahmad Termida [41] on students’ satisfaction towards
bicycle facilities in UTHM campus found that students perceived that some of the bicycle facilities which is considered
important in campus need to be improved in order to attract and give them comfort to use bicycle in campus. Good
condition of bicycle lanes will improve the level of satisfaction among students, lighting at night will ensure safety of
cyclists among students and an increase in the number of bicycles will have an impact on students' attitudes toward
bicycle facilities. All of these are considered as objective factors that contributing to UTHM students’ choices of using
bicycle to travel on campus.

Meanwhile, in this study, it is found that the TPB model was an appropriate model to analyse the behaviour of
cycling on campus. In fact, the variables intention of cycling on campus has explained 34% of the variance towards
bicycle use behaviour. The combination of three predictors (Attitude, Subjective Norm, and Perceived Behavioural
Control) resulted in 75% variations in the Intention variable, which was explained by variations in the three predictors.
The findings are consistent with other studies that show the TPB’s model is good in explaining the bicycle use
behaviour [43], [44]. This finding is particularly similar to those of Milkovi¢ and Stambuk [45], who discovered that
the three components of TPB explained that intention with attitudes and perceived behavioural control have stronger
relationship than the subjective norm. Moreover, the relationship between behaviour and intention, and behaviour with
perceived behavioural control have not much different. It shows that they have stronger relationship and significantly
influenced students to use bicycle for their daily travels in campus, as found as in this study. To conclude, the positive
the attitude towards bicycle use on campus, the high the social pressures from the family and friends on bicycle use,
and the high perceived ease of bicycle use on campus, the high the intention of students to cycle on campus, and thus
contributing to the real behaviour of cycling on campus. Moreover, the high the perceived ease of bicycle use in
campus will influence the real behaviour of cycling on campus.

This study emphasised the importance of attitudes as predictors of bicycle use, particularly among young people.
As a result, it is much easier to change attitudes than it is to change the environment or to influence perceived
behavioural control, both of which are difficult tasks. Increasing bicycle use through such measures is highly reliant on
external factors, such as existing infrastructure. However, to increase the perceived behavioural control (ease of
bicycle use on campus), the use of technology through smart applications via mobile phone in renting a bicycle in
campus may be applied to ease the access and use of bicycle among students, and these need a lot of parties to
collaborate with the university authorities. This could be potential future research on how technology can ease the use
of bicycle, thus increasing the use of bicycle to travel, particularly in campus. Meanwhile, changing attitudes is a more
direct way of increasing bicycle use. It is suggested to implement continual promotion of the bicycle as a practical,
environmentally friendly, inexpensive, and healthy mode of transportation may result in more positive attitudes, which
may in turn lead to stronger intentions and more frequent bicycle use in the future.
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