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Abstract

University student satisfaction with facilities is a significant factor in
determining the overall student learning process and welfare. This
study investigates undergraduate student satisfaction with the
facilities offered by Malaysian public universities and identifies the
facilities that are most important in achieving overall satisfaction. This
study employed secondary data obtained from Mendeley Data, which
encompassed 280 respondents from the diploma, undergraduate, and
postgraduate levels. To investigate the relationship between
demographic features and the degree of satisfaction, the Cross
Tabulation Analysis was applied. Correspondence Analysis was then
used to examine the pattern of association between the categories of
satisfaction and facilities of the university, and the Analytic Hierarchy
Process was used to rank facilities in accordance with their relative
significance in overall satisfaction. The results indicate significant
associations between demographic characteristics and student
satisfaction levels when the p-values < 0.05, suggesting that
perceptions of university facilities vary substantially across gender,
religion, age, and level of study. It also shows distinct association
patterns between university facilities and satisfaction categories, with
academic and support facilities clustering closer to high satisfaction,
while infrastructure-related facilities are more strongly associated
with lower satisfaction levels. AHP findings reveal that Bursary has the
highest priority (0.2187) compared to Welfare, Health Centre, Islamic
Centre and Library for Academic and Student Support Facilities. For
Campus Infrastructure and Utilities, Wireless Internet has the most
weight (0.2268) followed by Parking Lot, Toilet, Cleanliness and
Cafeteria, while for Student Life and Campus Services, Transportation
Centre has the highest weight (0.2815) followed by Auto-teller
Machine, Sports Centre and Residential College. In conclusion, this
study has provided a useful implication for university administrators in
terms of setting priorities for improvement of facilities and
encouraging data-driven decision-making to improve campus life for

This is an open access article under the CC BY-NC-SA 4.0 license.

@080



Enhanced Knowledge in Sciences and Technology Vol. 6 No. 1 (2026) 353-362 354

students. Future research may extend this study by conducting primary
surveys with larger sample sizes to improve the generalisability of
findings on student satisfaction with university facilities.

1. Introduction

Student satisfaction is a fundamental concept in higher education, closely tied to the success and sustainability of
academic institutions. It is usually seen as the reaction students have when what they expect from the university
is delivered. Satisfaction is explained by [1] as the pleasure one experiences when comparing an actual product
quality to what they expected based on the information available. Within education, satisfaction includes aspects
such as how well the school serves students, offers educational opportunities and keeps the campus facilities to a
high standard [2]. [3] explain that this increased attention toward student satisfaction is due to realising that
students are customers, and how pleased they are will reflect on their commitment to the school as well as its
image.

Analytic Hierarchy Process (AHP) is a good way to examine both how good university facilities are and how
satisfied students are. By organising complex aspects such as academic resources and accommodation and asking
users to two-by-two compare them, AHP guides the decision-making process. For universities interested in
making improvements according to each criteria’s importance, this is the right approach. [4] describes how AHP
can assess faculty achievements and analyse the strengths and weaknesses of a university by combining several
points of view, making it useful for enhancing both student happiness and a good reputation for the institution.
Previous studies have demonstrated the effectiveness of the Analytic Hierarchy Process in evaluating student
satisfaction, such as the work by [5], who applied AHP to prioritise academic service factors influencing students’
satisfaction levels.

Similarly, Cross Tabulation Analysis (CTA) can be used to show how different demographic groups, such as
gender or faculty, perceive university facilities. Looking at the links between these variables and student
satisfaction, CTA can discover where dissatisfaction is primarily found. Demographic findings help universities to
improve areas that match the different needs of their students. Previously, [6] investigated the perceptions of IEQ
held by University College London students and the impact this had on their satisfaction using CTA. The research
demonstrated that students in neutral or cooler indoor environments reported higher thermal satisfaction than
those who were thermally uncomfortable. These results support the significance of facility enhancements that are
based on the environment

Besides CTA and AHP, there is another method of investigation that can be utilised, called the Correspondence
Analysis (CA). Itis a method that is employed to investigate the association between various categorical variables
in a contingency table [7]. It is a visual depiction of the association between row and column categories, projected
to a low-dimensional display, usually two-dimensional. Complex relationships can be interpreted with the help of
this graphical approach, and it is easy to see some hidden formations in the data with its help [8].

This study aims to identify the association between demographic groups and university student satisfaction
levels with university facilities using Cross Tabulation Analysis, to investigate association patterns between
university facilities and satisfaction rating using Correspondence Analysis and to evaluate the most critical
university facilities contributing to overall university satisfaction using the Analytic Hierarchy Process.

2. Method

This part describes the data and methods used in this study to identify the association between demographic
groups and university student satisfaction levels with university facilities, to investigate association patterns
between university facilities and satisfaction rating and to evaluate the most critical university facilities
contributing to overall university satisfaction.

2.1Data Description

The data for this study were secondary data, which was obtain from a free-access data website called Mendeley
Data, and were used to measure the level of students’ satisfaction with university facilities, which are provided by
the university as well as the government. This study involved 280 respondents comprising diploma, bachelor's
degree and postgraduate students at the Malaysian Public University. Based on an online sample size calculator,
Qualtrics, by using a 95% confidence level, estimated the population size to be 1000000, with a margin of error is
6% falls within acceptable thresholds for perception-based research when broader national representation is
challenging to achieve, and the ideal sample size was estimated to be 267, indicating that the obtained sample of
280 respondents is sufficient for analysis [9].
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2.2Cross Tabulation Analysis

Cross Tabulation Analysis (CTA) makes it simple to explore the connections between various categorical variables.
Using a cross-tabulation analysis, it is common to identify trends in the results of a survey for social purposes [10].
[11] suggest that using cross-tabulation, researchers can find associations between demographic information and
important outcomes.

According to [12] CTA assists researchers in finding out if a single categorical variable is distributed
differently according to the values of another. It is best applied in survey research when the variables involve
categories. Usually, the chi-square test of independence is applied with CTA to measure if the pattern in the
contingency table is a significant finding. If the chi-square result indicates a difference, it means student
satisfaction is an area to focus on for certain student subgroups.

There are four steps in CTA; 1) data preparation, 2) construct the cross tabulation table, 3) Pearson’s chi-
square test of independence, and 4) interpret the result. Pearson’s chi-square test of independence is defined as
Equation (1)[13];

(0,-E,)

Y ¢

j
where:

Oij is the observed frequency in each category,

Eij is the expected frequency in each category.

2.3 Correspondence Analysis

CA is a statistical technique that depicts a graphical representation of contingency tables. Data analysis generally
involves the use of contingency tables, and mainly the data is arranged [7]. They are divided into different sets of
categories. The graphical form or graphic Outline presentation is actually a demonstration of types of traits by
plotting a graph of points, and most often on a 2-dimensional coordinate system. CA falls in the same camp as
dimensional exploratory methods [14]. CA was used in the study to analyse the factors that affected heart disease.
The correspondence map will be seen in terms of looking at the locations of points that represent the categories
of the plotted variables. The points are sets of various criteria that were lying close to one another; the other refers
to the reality of relationships that exist among categories. Equation (2) shows the formula to calculate Chi square
distance [15];

(2)

where:

F;j is the relative frequency for row i
P,
P Y is the marginal relative frequency.

is the relative frequency for row i’

Inertia in CA is a measure of the total variance or dispersion in the data [15]. It reflects how far the profiles
deviate from what would be expected under statistical independence. Equation (3) presents how to calculate
Inertia.

A=) R+d (3)

where:
F’i is the observed frequency in each category,

di2 is the chi-square distance.

There are seven steps in CA; 1) construct the contingency table, 2) calculate relative frequencies, 3) compute
the chi-square distance, 4) calculate inertia, 5) perform singular value decomposition, 6) generate the perceptual
map and 7) interpret the result.
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2.4 Analytic Hierarchy Process

The Analytic Hierarchy Process (AHP) was employed in this study to determine the most prioritised criteria for
identifying an ideal partner. This method was applied using data gathered through questionnaires. Developed by
Thomas Saaty in the 1970s, AHP is a structured decision-making approach that assists in selecting the best option
among several alternatives based on defined criteria [16]. Equation (4) shows how to calculate the priority

vector[4];
S,
R I
w = = (4)
n
where:

nij is the sample size for ij,

N is the sample size.

The weighted sum vector must be calculated to check if the ratings are consistent. All that is needed is to multiply
the original pairwise comparison matrix by the priority vector to finish this step. As a result, a new vector is made,
and every element in it is divided by the associated element in the priority vector as in Equation (5)[17];

Aw=1 _w (5)

where:

A
W; is priority vector (Weight).

nax 1S principle eigenvalue,

The principal eigenvalue, called Amay, is calculated by dividing the average of the vector obtained from the weighted
sum by the values in the priority vector, as shown in Equation (6). The main role of the principal eigenvalue is to
judge how consistent the pairwise comparison.

A = (6)

where:
Awis weighted sum vector,
W; is weight score for decision criteria,

N is sample size.

The Consistency Index (CI) is calculated using the formula in Equation (7)[17]. The CI is an indicator of how
regularly the necessary judgments have been given in pairwise comparisons;

A —n
Cl = (7)
n-1

where:
Amax is principle eigenvalue,

N is sample size.

The CR says how much we trust the pairwise rankings. Usually, a CR value lower than 0.10 is regarded as
satisfactory. If CR goes beyond 0.10, the judges’ ratings might not be accurate, so their pairwise comparisons
should be corrected. The Consistency Ratio (CR) is computed by using Equation (9), where CI is the consistency
index and Rl is the random index [18];

CR=— (8)
RI
where:
Cl is the consistency index,
Rl is the random index.
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There are 10 steps in AHP; 1) define the problem and hierarchical structure, 2) construct a pairwise
comparison matrices, 3) normalize the pairwise comparison matrix, 4) compute the priority vector or weights, 5)
compute the weighted sum vector, 6) eliminate the principal eigenvalue, 7) calculate the consistency index, 8)
obtain the random index, 9) compute the consistency ratio and 10) aggregate weights across hierarchy.

3. Results and Discussion

This section shows the findings obtained from the descriptive analysis, CTA, CA and AHP. The results are
interpreted to identify the association between demographic groups and university student satisfaction levels
with university facilities, to investigate association patterns between university facilities and satisfaction rating
and to evaluate the most critical university facilities contributing to overall university satisfaction.

3.1Cross Tabulation Analysis

The purpose of the cross tabulation analysis is to determine whether student demographics and satisfaction levels
for each facility were significantly association. The findings demonstrate that different demographic groups have
different perceptions of university facilities by revealing numerous significant associations across multiple
facilities. The chi-square test of independence confirmed that student demographic characteristics and
satisfaction levels for university facilities are significantly associated, as all reported relationships yielded p-
values less than 0.05, leading to the rejection of the null hypothesis of no association. Rather, this study indicates
that students' perceptions of their campus environment were influenced by a variety of criteria, including age,
gender, race, religion, and level of studies. This study is divided into three, Part 1, Part 2 and Part 3.

3.1.1 Part 1: Academic & Student Support Facilities

Table 1 shows the association between demographic variables and student’s satisfaction with support facilities.

Table 1 Association between demographic variables and student’s satisfaction with support facilities

Demographic Facility Chi Square p-value
Religion Islamic Centre 86.254 0
Religion Welfare 51.751 0.0432

Race Islamic Centre 52.043 0.0008
Level of Studies Bursary 43.387 0.0007
Level of Studies Library 33.42 0.0065

University Islamic Centre 206.828 0.0074

Ages Bursary 122.175 0

Ages Health Centre 90.311 0

Ages Islamic Centre 44.659 0.0064

According to Table 1, it is quite clear that the level of satisfaction with the academic and student support
facilities differs greatly in demographic groups. High levels of association between religion and satisfaction with
the Islamic Centre indicate that students belonging to various religious groups will vary in their level of
participation and expectations with the students who attend the facility more often and hold more opinions being
either positive or negative. In like manner, the strong significant relationship between religion and welfare
satisfaction means that cultural or religious values affect the perceptions of welfare programmes, support
services, and responsiveness of the staff. The racial differences also influence the satisfaction of the Islamic Centre,
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probably because of the differences in the cultural or religious needs and frequency of use. The age factor is also
significant, and the younger the student, the higher the level of satisfaction with the Islamic Centre, Health Centre,
and bursary, as older students may be more critical with that kind of services. Also, the level of study and
satisfaction with the bursary and library have strong relationships, which indicate varying levels of expectation,
especially among postgraduate students who are dependent on the services delivered to a larger extent.
Altogether, these findings prove the idea that demographic factors are a potent determinant of satisfaction which
means that not all groups are affected by the support services provided to students.

3.1.2 Part 2: Campus Infrastructure & Utilities

Table 2 shows the association between demographic variables and students’ satisfaction with campus
infrastructure and utilities.

Table 2 Association between demographic variables and students’ satisfaction with campus infrastructure
and utilities

Demographic Facility Chi Square p-value
Religion Cleanliness 56.781 0.0151
Gender Wireless Internet 19.358 0.0223
Level of Studies Cleanliness 32.051 0.0217
Level of Studies Toilet 30.408 0.0337

The demographics have a great impact on satisfaction with campus infrastructure and facilities like wireless
internet, cleanliness and toilets. The gender and satisfaction with wireless internet association could be in terms
of difference in the use of online platforms, the deployment of instructional systems, or recreation internet by men
and women students and differences in preferred learning environments or learning behaviours. There are also
significant association between satisfaction with toilet facilities and cleanliness especially among undergraduate
students who spend more time in the campus, and thus have more knowledge on the toilet facilities than graduate
students. Moreover, the issue of satisfaction with cleanliness associate with religion and this implies that cultural
or religious beliefs may affect the prioritisation of cleanliness amongst students. Altogether, the results show that
the level of satisfaction with campus infrastructure is influenced not only by the quality of facilities but also by the
expectations and use patterns as well as cultural norms of students.

3.1.3 Part 3: Student Life & Campus Services

Table 3 shows the association between demographic variables and students’ satisfaction with Student Life and
Campus Services.

Table 3 Association between demographic variables and students’ satisfaction with student life and campus

services
Demographic Facility Chi Square p-value
Religion Sport Centre 113.387 0
Gender Sport Centre 23.276 0.0056
Residential
Level of Studies College 34.099 0.0122

From Table 3, it shows a high level of disparity among the different demographics regarding satisfaction with
facilities related to student life. Gender and religion have strong association with the degree of satisfaction with
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sports facilities, where students of various religious orientations can have particular requirements concerning the
use of gender-segregated sports or proper attire that can influence their comfort, and satisfaction. Gender
differences also conform to the general trends in the use of athletic facility, male and female students might differ
in their preferences regarding the training conditions, time or equipment. Moreover, the degree of satisfaction
with residential college facilities depends on the level of study, as diploma students tend to have a higher contact
with the facilities since they live on campus in their first years and postgraduate students live off campus thus,
expectations vary with the academic level and thus satellite differences in the level of satisfaction.

3.2 Correspondence Analysis

Correspondence Analysis was used to investigate the patterns of association of university facilities and various
levels of student satisfaction. The approach enables the researcher to determine the relationship between the
categorical variables visually, which is more convenient in identifying the facilities that are strongly related to the
high, medium, or low levels of satisfaction. The CA results are very insightful in knowing how the students perceive
the facilities offered by the universities and enable the universities to know what services are doing well and those
that need their attention. Fig. 1 displays the biplot for facilities and satisfaction categories.

CA: Individual Facilities vs Rating Categories
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Fig. 1 Biplot for facilities and satisfaction categories

The association patterns between university amenities and the three satisfaction categories (High, Medium,
Low) are shown in the Correspondence Analysis (CA) biplot. The first dimension (Dim1), accounting for 80.5% of
the variation, separates facilities linked to lower versus higher satisfaction. Wireless Internet, the Transportation
Centre, the Parking Lot, and the Toilet appear on the right side near "Low," indicating they are often seen as
unsatisfactory. Conversely, the Library, Islamic Centre, Health Centre, and Auto-teller Machine on the left are
closer to "High," suggesting these facilities enhance the campus experience. The Library, positioned far to the left,
is consistently associated with high satisfaction.

The second dimension (Dim2), explaining 19.5% of the variation, differentiates facilities with moderate
versus extreme satisfaction. The Cafeteria, Bursary, cleanliness, and residential college near the centre show
mixed reactions from students. The Sport Centre and Welfare, slightly lower on the plot, indicate poorer
satisfaction, while the Toilet’s location in the lower right quadrant reinforces its link to dissatisfaction.

Overall, the CA plot highlights that academic and religious/support facilities are rated higher than critical
infrastructure, which tends to receive poorer ratings. Facilities near the centre elicit varying opinions, pointing to
areas needing improvement. These patterns align with the cross-tabulation results, confirming that satisfaction
varies across facility types.

3.3 Analytic Hierarchy Process

The Analytic Hierarchy Process was used to identify the relative importance of each facility within its respective
category. The study can identify which facilities have the greatest impact on overall student happiness according
to the weighted rankings provided by the AHP results. These results are essential for assisting universities in
setting priorities for improvement projects.

3.3.1 Part 1: Academic & Student Support Facilities

Table 4 shows the AHP weight distribution for Academic and Student Support Facilities, indicating their relative
importance in contributing to overall student satisfaction.
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Table 4 Analytic hierarchy process weights for academic and student support facilities

Rank Facilities Weight
1 Bursary 0.2187
2 Welfare 0.2112
3 Health Centre 0.1993
4 Islamic Centre 0.1910
5 Library 0.1798

The results show that bursary and welfare services are services which are most essential in the academic and
student support facilities. This implies that financial support, welfare provision, and advice on how to handle the
academic life is of great significance to the students. The fact that health centre is ranked high also demonstrates
the importance of physical and mental health of the students. The Islamic Centre and library come next to suggest
that, although academic and spiritual facilities are still significant, students prefer to spend more on the overall
well-being and support facilities as opposed to an academic facility.

3.3.2 Part 2: Campus Infrastructure & Utilities

Table 5 shows the AHP weight distribution for Campus Infrastructure and Utilities, indicating their relative
importance in contributing to overall student satisfaction.

Table 5 Analytic hierarchy process weights for campus infrastructure and utilities

Rank Facilities Weight
1 Wireless Internet 0.2268
2 Parking Lot 0.2039
3 Toilet 0.2003
4 Cleanliness 0.1853
5 Cafeteria 0.1837

The most important facility for campus infrastructure and utilities is wireless internet. Given our increasing
reliance on technology and digital learning resources, this makes sense. In addition to academic work,
communication, online submission, virtual classes, and information access all depend on dependable internet
access. Parking, toilets, and cleanliness are also highly valued, demonstrating how the campus environment and
everyday convenience greatly influence students' overall university experience. Although it still makes a
significant contribution to student life, the cafeteria is given a little less weight.

3.3.3 Part 3: Student Life & Campus Services

Table 6 shows the AHP weight distribution for Student Life and Campus Services, indicating their relative
importance in contributing to overall student satisfaction.
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Table 6 Analytic hierarchy process weights for Student Life and Campus Services

Rank Facilities Weight
1 Transportation 02815
Centre
Auto-teller
2 Machine 0.2421
3 Sport Centre 0.2417
4 Residential 02346
Collage

The transportation centre is the most important component of student life and campus services. This implies
that students' everyday experiences are greatly enhanced by mobility and the capacity to move between buildings,
faculties, and dorms. Access to financial services and recreational activities is crucial, as evidenced by the high
rankings of the sports centre and ATM services. Although the weight is relatively near to the other facilities,
residential colleges are ranked last in this category, indicating that housing is still important but not as important
as financial or transportation access.

4. Conclusion and Recommendations

In conclusion, this study points to the fact that demographic factors, performance of a particular facility in the
university, and the relative role of the facilities in the overall satisfaction of the students of the Malaysian public
universities determine the levels of their satisfaction with the facilities. The results show that some of the facilities
will play more crucial roles in the overall perceptions of students, which suggests that improvement strategies
have to be prioritised. It is then suggested that the university administrators should channel their strength and
invest their resources in the facilities that are considered to be critical and regularly review the satisfaction of the
students by using the regular evaluations to make sure that the facility planning and management meet the needs
and expectations of students. Future studies are encouraged to conduct primary data collection through self-
administered surveys with larger sample sizes to enhance the representativeness and robustness of findings on
student satisfaction with university facilities.
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