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Abstract

The immense number of student enrolment has created high demand for student accommodation far exceeding the available on-campus
student accommodation provided by universities and colleges. Thus, some students may need to reside off-campus instead. As different
groups of society have different preferences and needs, it is crucial to identify the off-campus student housing preferences who are the
economically determinant group of people. This paper presents the formulation of a structural model depicting off-campus student
housing preferences. The study presents data collected through a survey conducted via structured questionnaires in likert scale type of
questions distributed randomly among off-campus students in selected public and private universities located within the State of
Selangor. The data was analysed using the SEM — PLS. The results from analysis indicate that the four main factors to be considered
relating to student housing preferences are: housing environment, location, housing quality, and housing accommodation. Findings of
this research will provide a set of guidelines for off-campus student housing preferences that is significant to local authorities, housing
developers, Higher Education Institutions (HEIs), students' societies, and also the local communities to be the panacea for
studentification issues.
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1. Introduction

The rapid expansion of Higher Educational Institutions (HEIS) has led to high concentration of tertiary students in residential areas lead-
ing to mushrooming of student housing enclaves in close proximity with university campuses. Student housing preferences have become
a seriously debated issue by scholars throughout the world in recent years [1], [2], [3]. In fact, researches in these areas are diverse. Not
all universities are able to provide adequate  student accommodation, as the numbers of students are far greater than the available ac-
commodations. The idea of all students living on-campus is no longer possible. Housing the off-campus students has become a challenge,
as it has evolved into an underlying issue of housing in general and at present lacks any legal redress to be the panacea for
studentification issues. In some way, off-campus students may often be viewed as an economically challenged group of people and there-
fore requires different types of accommodation to serve their preferences. As such, the authorities should highlight off-campus student
housing preferences in the development of HEIs to provide safe accommodations and better quality of life.

With changing student population distributions unfolding in many cities of developed countries, many local authorities cooperate with
universities and local governments to enable the development of student housing. Examples of such collaborations are Purpose-Built
Student Accommodation (PBSA) in Canada, House of Multiple Occupations (HMOs) in United Kingdom and other off-campus student
lounges in Germany. However, in Malaysia, student housing is still bound to the management of the universities as such, students only
have the silent power to say what their preferences are. In addition, the development of off-campus student housing in partnership be-
tween the developers, universities and local governments is nowhere in sight [1], [2]. With limited sources of income and having to deal
with rising rents of private rentals, off-campus students try to cut cost on housing rental expenses by living with multiple occupations to
reduce the rental paid per person [3]. In doing so, they are forgoing comfort and privacy, and must accept the low standard of living. It
is thus essential for the authorities to take action and provide student housing in view of rising rents and inadequacy of student hostel
facilities.

The study investigated the impact of student profile variables on student housing preferences variables identified as the most  significant.
These are housing environment, location, housing quality, and housing accommodation. Based on results, we can conclude that gender
influences the off-campus student housing preferences rather than year of study, financial resources, or mode of transportation. This re-
sult aligns with previous research by [5], [9] and [10] that gender is an important variable contributing to housing preferences, which are
location, housing quality, accommodation and environment. It contradicts [1] who postulated that mode of transportation is the most
influential student profile variable.

Various factors contribute towards the development of a structural model of off-campus student housing preferences. This paper presents
the formulation of a structural model depicting off-campus student housing preferences. In this study, the motivation is the need to miti-
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gate the negative effects of studentification and to provide safe and quality life to students and the local neighbourhoods. It seeks to
contribute through developing an off-campus student housing preferences structural model, which can later give significant inputs to-
wards the formation of a Student Housing Guidelines in the Malaysian context. The study findings indicated that independent variables of
student profile and housing preferences present the strongest relationship supporting such structural model.

Student Profile

Demographic background is often used as one of the independent variables to relate with the preferred housing characteristics from pre-
vious studies on housing preferences [10],[11],[12],[13],[14],[15],[16].[8].[7].[17], and [9]. The general population housing preferences
studies constituting employed people as respondents also include demographics as an essential component [18] and [19]. It shows that
the background of the students does represent an important measurement variable in several research on student housing; be it satisfac-
tion, accommodation satisfaction or other related studies. Thus for this research, it is appropriate to also include student characteristics in
the analytical framework as the independent variable component of off-campus student housing preferences. This independent variable
(student characteristics) including gender, year of study and transportation.

Housing Preferences

Off-campus students are all in fact the sub-market groups that have different preferences which could influence his or her  housing
preferences [12]. Location is one of the variables in housing preferences as many previous research on housing had included this as
one of the housing attributes [10], [11], [12],[16],[7], [8] and [20]. Location of place to reside is often associated with transportation costs,
security of jobs, moving expenses and more time for daily activities [19]. As off-campus students are one of the sub-markets in the rent-
al market, housing location is preferable at a convenient location. This usually means proximity to campus and other facilities [19], [12],
[7] and [22]. A study by Thomsen [23] found that students who reside off-campus preferred to reside as close to the city centre as possi-
ble and  nearby their campus. Hilmy et al. [7] also stressed that location of student housing or proximity to the campus is one of the
most important preferences for better housing satisfaction. Thomsen and Eikemo’s[16]findings indicated that type of tenancy of the
housing by students does reflect student preferences. Hilmy et al. [7] which found that students will take into consideration the length of
lease/contract and often rent a house or room for  dwellings.

Housing type is one of the variables in housing preferences. There is no ideal type of housing preferred by off-campus students as they
search for housing, not anticipating that the house will fulfil their different needs and preferences [24]. This is because off-campus stu-
dents often apply trade-offs between satisfactions and needs due to limited sources of income [12], [16] and [25].  Despite that, this
variable is necessary to ascertain whether  different housing types preferred by the off-campus students have the effect in reducing the
cost of housing rental payment [12], [15], [14], [16], [7] and [17]. A study conducted by Korevaar [12] found that off-campus students
preferred to share accommodation with multiple households rather than living alone, since they are able to pool incomes and minimise
the payment of rental per person. This is also supported by research in Malaysia by Thuraiya et al. [9] which found that the higher the
number of occupants in a house, the lower the rental paid per person.

Rental cost also influences students in choosing the housing. Students often take into consideration various aspects of housing and will
decide based on their preferences and not necessarily to fulfil their needs. Based on the reviews of students’ housing preferences, it was
clear that students’ housing preferences are always constrained by the levels of income [12],[16],[25],[26] and [9]. Based on general
housing demand, households will compare their levels of income with their total household costs [21]. As reiterated by
Thuraiya et al. [9], students do not have a fixed income and tend to rely on their educational loans or personal sources of income for liv-
ing costs. The limitation of sources of income by the sub-market groups (off-campus students) has significant effect to the house of mul-
tiple occupations where they tend to reside in high numbers of occupants and trade-off comfort in order to minimize the cost of rental per
person [9].

Quality aspect is another important variable that requires reviews on off-campus student housing as it is one of the three main variables
in the “Housing Choice Hierarchy” [12]. A decision on the selection of housing will definitely be based on the quality of the housing and
may sometimes result in paying additional housing rental cost [9]. Quality of housing is also essential for housing satisfaction [16],[7]
taking into consideration the number of household compositions and furnishings provided [10], [12] and [16]. Quality is associated with
living space, absence of distraction, absence of house rules and regulations, ability to add personal style, facilities and amenities, within
campus proximity, and etc. [16],[8].[7],[17],[13] thus it is appropriate to add perception-based questions on how off-campus students rate
their housing quality in relation to the student housing.

2. Research Method

This study applies analytical survey using cross-sectional research design. The survey was conducted to develop a structural model of
off-campus student housing preferences. Data collection was done through a set of structured questionnaires distributed to the stu-
dents. The sample was selected from the population using a combination between cluster sampling and stratified random sampling by
identifying the total population of the selected universities. Public universities as well as private universities registered under the Minis-
try of Higher Education database in the State of Selangor were chosen. Full-time undergraduate students who live on and off-campus and
residing in private rented units were selected as they are not likely to be employed as full-time workers. Areas which have both public
and private HEIs are selected as target population. The delimitation of this research is as tabulated in Table 1.

Table 1: Selected area and population of students

Areaand Types of Universities (N=240,308)
Area of Universities Areal Area2 Area3 Area4 TotalSamples
(Shah Alam) (Combak) (Serdang) (Bangi)
Total population for each 168,257 27,051 25,000 20,000
area 1=1000
% of Population 70% 11% 10% 9%
Proportion

The number of samples from a population was calculated using Slovin’s formula. The methods are as follow:
Total population (N) = 240,308 students
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Formula=n=N/(1+Ne2)

Confidence level 95% (a margin of error of 0.05) or confidence level 97% (a margin of error of 0.03)
Plug the data into the formula: n = N/ (1 + N e2)

N = Total population; e = margin of error

Calculation of sampling using Slovin’s Formula:

Calculation 1 Calculation 2
240,308 =1106 240,308 =
1+240,308 (0.0009) 390

1+240,308 (0.0023)

The total sample size in this research range from 399 to 1106. Thus, total sample size of N=1000 was sufficient with confidence level
97% and margin of error of 0.03. The data was analysed using the Structural Equation Modeling - Partial Least Square (SEM-PLS) sta-
tistical technique through three (3) step modeling. PLS has been preferred as a method of analysis as it allows  estimating complex
cause-effect relationship models with latent variables and deriving the results by testing its construct reliability, composite reliability and
indicator reliability; discriminant validity and convergent validity analyses. PLS does not fit a common factor model to the data, rather it
fits a composite model. In doing so, it maximises the amount of variance explained. In fact, just by an adjustment, PLS is capable of es-
timating common factor models consistently. The Smart PLS 2.0 M3 was employed as a tool to develop a structural model. Figure 1
shows that three (3) algorithm progressive steps of SEM-PLS analysis were used to identify the relationships between student profiles

and housing preferences.
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Figure 1: Algorithm Progressive steps of SEM-PLS analysis

Step 1: Develop framework for modeling off-campus student housing preferences (identify the relationships between various variables of
student profiles and housing preferences).

Figure 2 shows the framework for testing of relationships between the various variables of student profiles and housing preferences;
while the descriptions for each variable are as illustrated in Table 2.
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Figure 2: Framework for testing of relationships between the various variables
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Table 2: List of variables in model (SEM-PLS)

No. Variables Description

1. Exogenous (Independent Latent Variable) Studentprofiles (DEMOGRPHIC)

1.Gender (GENDR)

2.Years of studies (YEARSTUDY)

3.Sources ofincome (SOURCEIN)

4. Transportation (TRANSPORT)
1 Endogenouns (Dependent Latent Variable) Housingpreferences

1.Aspect of housing quality (QUALITY)

2. Aspect ofhousing environment (ENVIRO)

3. Aspect oflocation (LOCATE)

4. Agpect accommodation (ACCOM)

Step 2: Measurement Model Analysis

Measurement Model Analysis develops a measurement model which represents the relationships between the observed data variables in
the questionnaire and the latent variables [26]. The  validation of a reflective measurement model can be recognized by testing its con-
struct reliability, composite reliability and  indicator reliability; discriminant validity and convergent validity.

Step 3: Structural Model Analysis

Finally, the Structural Model Analysis produces a structural model which represents the relationships between the latent variables. Vali-
dating the structural model can help the researcher to evaluate systematically whether the hypotheses expressed by the structural model
are supported by the data [27]. The structural model can only be analysed after the measurement model has been validated successfully.
In PLS, a structural model can be evaluated using the coefficient of determination (R2) and path coefficients. A bootstrapping proce-
dure was performed for 1000 samples with the purpose of analysing the t-statistics (t-values) which measure the statistical significance of
path coefficients.

3. Results and Discussions

The PLS structural equation model is composed of two sub-models: the measurement model and the structural model.
3.1 Measurement Model Analysis

Table 3 summarises the results of the measurement model of the research after a few adjustments were made. The overall model consists
of 31 items whereby 27 items are independent variables: five (5) items for Location; ten (10) items of Housing Quality; six (6) items for
Accommodation; and six (6) items for Housing Environment. The remaining four (4) items are dependent variables (student profile):
gender, year of studies, sources of income and transportation. A total of two (2) items were deleted from location aspect, and two (2)
items from housing environment in order to increase the composite reliability of the independent variables. Student Profile is the depend-
ent variable of the model that measures how the students prefer their off-campus housing aspect based on their perception. The original
number of items was four (4) which was then reduced to single item measurements so as to increase the reliability of the dependent
variables. Results of the model are as illustrated in Figure 3 (before deletion) and Figure 4 (final model).

Table 3: Measurement Model Results
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Table adapted from Hair et al. 2014
*AVE: Average Variance Extracted; HTMT: Heterotrait-Monotrait Ratio;
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Figure 3: Measurement Model 1

Prior to items being deleted from the model due to factor loadings of below 0.5

ENVIRO 1

Figure 4: Measurement Model 2

Post several items deleted from the model due to factor loadings below 0.5

The reliability of the measurement model can be valued through Composite Reliability where values’ ranging from 0.7 or greater is
considered as acceptable [28] and [29]. Table 3 specifies that the composite reliability of the model measurement values ranged from
0.818-1.000. It shows that the composite reliability for all variables exceeded the value of 0.7 as suggested by researchers [28] and
[29]. Thus, the results indicate that all the variables have satisfactory internal consistency reliability and the values prove that it is
acceptable to measure the instruments consistently.

The primary purpose of validity test is to measure the theory’s fitness of the design test [30]. It can be divided into two tests which are
convergent validity and discriminant validity. Convergent validity can be assessed by looking at the results of the measurement
model’s factor loading, composite reliability and its average variance extracted (AVE) [31]. Table 3 shows that the factor loading of each
item in the construct exceeded the endorsed value of 0.5 as stated by researchers [27]. Subsequently, Table 3 further approves the
validity of the model by indicating the value of composite reliability of the model of 0.818-1.000. This surpassed the recommended
value of 0.7 [31]. The model’s average variance extracted (AVE) values also exceeded the researchers’ [28],[29],[311,[32] expected
value of 0.5 with a range of 0.536-1.000. This reflects the overall amount of variance in the items for the latent ~ construct. Based on
the result of analyses, it can be concluded that the measurement model possessed adequate convergent  validity and is acceptable for
this model.

The discriminant validity test can be indicated by the weak  correlation between items in a different construct [33]. This test can be
identified by examining the status of the model discriminant validity. As suggested by the researchers [34], it is best to assess the
discriminant validity in PLS-SEM. This is performed by looking at the HTMT criterion value to confirm that the items across the
construct measure different constructs in the model. It is identified by looking at the fact that the  confident interval value of HTMT
statistic must not comprise the value of 1 for an entire combination of the construct and by assessing the value of HTMT below 0.90
[31]as presented in Table 4. Consequently, Table 4 shows the value of HTMT of the entire construct is less than 0.90 which indicates
minimal discriminant validity for the model. Therefore, there are no  collinearity issues between the constructs in the conceptual model.

Table 4: Heterotrait-Monotrait Ratio HTMT (Discriminant validity of variables)
Variables | 2 3 4 5

1.ACCOMDATION 0.704
2DEMOGRAPHIC 0.120 1.000

3 ENVIROMENT 0541 0.164 0732
410CATION 0293 0170 0348 0831
S.QUALITY 0422 0153 0542 0.403 0.862

3.2 Structural Model Analysis

Table 5 and Figure 5 show the variance explaining R? in the dependent variables and the path coefficients (B) for the model. Consistent
with Chin [35], bootstrapping (1000 resamples) was applied to produce standard errors and t-statistics. This permits us to measure the
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statistical significance of the path coefficients. The R? for the values range from 0.014 to 0.029. The procedure  indicates path coeffi-
cients in the range of 0.120 to 0.170. Thus, these results indicate that there is a significant relationship between gender with housing pref-
erences (aspect of housing quality, aspect of housing environment, aspect of location, and aspect of accommodation).

The analysis model results conclude that all latent variables in housing preferences possessed adequate validity and reliability. There
exists a relationship between latent variables and the indicators (observed variables) for each latent variable. This infers relationships
between gender with three (3) attributes in the aspect of location which is 1) near to university/campus, within walking distance attribute,
2) near to public transportation (bus station, rail station) attribute; and 3) near to facilities, amenities, shops, restaurants, banks. Inter-
estingly, all attributes in the aspect of housing quality and aspect of housing accommodation have relationships with each other.

The relationship between gender and attributes of housing environment revealed only four (4) attributes were accepted in the results
measurement. Lastly, the relationships between gender and attributes of housing environment to be recorded, only four (4) attributes
were accepted in the measurement result.

In order to choose the best fitness and also the best nest, another “‘for loop” will be form. This will need to latest best fitness to the lower
than the value of the best fitness. So that the value of best fitness will be the value of the latest best fitness and the value of the best nest
will be the new value of the latest best nest.

For the stopping criterion, the “for loop” were formed in the instruction to obtain the best nest and the best finest. The output of itera-
tion, best nest and also the best fitness were later created. And the iteration will increase until the total iteration equal to 100.

Table 5: Structural model results
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Figure 5: Structural modelof off-campus student housing preferences

4. Conclusion

This paper has presented the structural model of off-campus student housing preferences employing SEM - PLS Analysis. Overall, this
study has achieved a better understanding of off-campus student housing preferences based on university case studies in the State of
Selangor in Malaysia. The structural model reveals that there were four (4) significant factors to be considered relating to student housing
preferences that are: 1) housing environment 2) location, 3) housing quality, and 4) housing accommodation. Based on the results of this
study, it was concluded that most students prefer their housing enclaves with better safety and located nearby facilities (near to university
and public transportation) and amenities such as shops and banks. Off-campus students also value high security and air quality aspects
while female students prefer housing that provides laundry facilities and kitchens.

This study has implications for housing practice in the country whereby the research output will come in handy to  housing policymak-
ers, local authorities, developers, HElIs, students’ bodies, and local communities in their respective endeavours as per off-campus stu-
dent housing experiences. It is hoped that these implications will contribute towards improving demand-oriented housing provision to
suit the market. It will be a win-win situation for all stakeholders. All studies have certain limitations which provide future opportunities
for new research. Thus, this study has a few more aspects to explore. Therefore as a recommendation, the researchers suggest a similar
study to be carried out all over the states of Malaysia, in order to enlarge the scope of study and obtain a broader perspective and wider
view of the off-campus student housing preferences from various locations in Malaysia especially within the educational hubs. Such a
wider scope of study will provide a more accurate picture of the off-campus student housing preferences and will complement these re-
search findings which are only for the State of Selangor, Malaysia.
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