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Education quality and student
satisfaction nexus using
instructional material, support,
classroom facilities, equipment
and growth: Higher education
perspective of Pakistan

Maryam lkram* and Husaina Banu Kenayathulla*

Department of Educational Management Planning and Policy, Faculty of Education, University of
Malaya, Kuala Lumpur, Malaysia

Purpose: The primary purpose is to examine the impact between education
quality (EQ) and student satisfaction (SS) in terms of instructional materials,
support, classroom facilities and equipment, and growth in Pakistani private
higher education institutes.

Design/methodology/approach: This study utilized correlation-focused
quantitative research by randomly distributing a 54-item questionnaire to 440
postgraduate students in Pakistan’s private higher education institutions (HEls).
SPSS (V.23) and PLS-SEM (V.3.3.3) were employed to investigate the data.

Findings: The findings demonstrate that EQ has a direct and significant positive
effect on student satisfaction with instructional materials, support, classroom
facilities and equipment, and growth in private higher education institutions.

Research implications: The current study will help policymakers, the Higher
Education Commission (HEC), and institutions to pay greater attention to the
significance of education quality indicators in making a difference in higher
education, which may contribute to student satisfaction. In addition, their efforts
will significantly contribute to the nation’s progress. Furthermore, it will contribute
to the betterment of the world by accomplishing the sustainable development
goal of quality education set by the United Nations. The recent findings will also
have far-reaching advantages for society, demonstrating the positive effects that
high-quality education may have on a nation’s progress by creating competent
and productive students.

Limitations: Only private universities in Pakistan’s higher education sector were
considered for this study, and students enrolled in post-graduate degrees were
the subjects of this investigation. This study was restricted to testing in only one
province, Punjab, Pakistan. Another limitation of this study is that it is based on a
research framework deduced from previous underpinnings and literature.

Originality: These findings contribute to the existing area of research on the
direct and significant effects of EQ on SS in HEls. These findings may positively
impact student satisfaction in private higher education institutions. The findings
can guide higher education institutions (HEIs) regarding the importance of EQ
in achieving desirable student satisfaction (SS). Because the Higher Education
Commission (HEC) efforts will contribute considerably to the growth of higher
education institutions (HEIs) and the nation, this study is vital for policymakers and
practitioners working in higher education.
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1. Introduction

Knowledge has grown exponentially in the twenty-first century
(Hislop, 2005). The role of education has also shifted in this context,
as it is hard to convey and accumulate such vast volumes of
information in a typical classroom setting. Researchers notice new
trends in Pakistani educational institutions to ensure students are
well-versed in the most recent information (Hamza et al., 2018; Jan
et al,, 2018). These instruction techniques are outdated and must
be improved for students to learn properly. It has been argued that
educational processes do not adequately prepare students for these
principles of expert competence (Renkl et al., 1996).

In the enormous race between public and private higher education
institutes (HEIs), institutes should remain competitive to attract local
and international students. This can be achieved by maintaining the
service quality of institutions (Gul et al., 2019). Parents invest in their
children’s education since it has evolved into a profession and a social
requirement. Higher education students place a greater premium on
education quality; they are looking for a comprehensive education that
will prepare them for the real world at the university premises to
improve their skills and capabilities to develop an influential
educational personality that always satisfies them (Malik and Danish,
2010). HEIs play a significant part in the world because they are
considered a cornerstone for educating people, advancing
technologies, and enhancing economic development (Lu et al., 2017).
When students reach a higher level of achievement, they want higher
quality education and expect greatness from the educational system.
Universities provide more and different qualities of education and
good services; the more and new prevailing enactment will be there
from the students’ side.

High-quality education can increase student satisfaction, leading
students to clarify their vision and missions. Cheng and Tam (1997)
developed the following seven paradigms of high education quality:
(1) satisfaction, (2) mission attainment, (3) avoidance of difficulties,
(4) tools (including time and money), (5) knowledge management, (6)
authenticity, and (7) procedure. The satisfaction model may be used
to develop and implement strategies for high-quality education and is
a valuable alternative for researchers. Kuo, Walker, Belland, and
Schroder believe that students’ satisfaction is one of the most
significant aspects in establishing the quality of educational courses in
today’s competitive environment (Kuo et al., 2013). The quality of
services provided to students is being evaluated by universities as part
of their efforts to develop new policies and approaches (Mark, 2013).
For higher education institutions to remain competitive, they must
meet and exceed the expectations and needs of their students at all
levels (Khosravi et al., 2013). The improvement of workforce skills
through teaching and learning is a potential driver of economic
growth as well (Wafudu et al., 2022). Thus, universities must improve
the quality of their teaching and learning to boost student satisfaction.

This study focuses on UNESCO education quality indicators.
Student characteristics, context, enabling inputs, teaching and
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learning, and educational results are indicators of education quality,
as defined by UNESCO (2004). Ability, prior knowledge, learning
challenges, and demography are characteristics of a learner to
consider. Various factors must be considered when evaluating
students’ academic performance in a given situation. Enabling inputs
include teaching and learning materials, physical infrastructure,
facilities, and related human resources for students at all levels of
education. There are several aspects of teaching and learning,
including instructional time, teaching methods, assessment, and class
size. In addition to reading and numeracy skills, students are expected
to develop many other life skills and personal values. Hence, to
address the independent variable (education quality), the current
study concentrates on teaching and learning materials, physical
infrastructure and facilities, teaching methods, and assessment.

Regarding education and services, universities are ideal places for
students (Childers et al., 2014). Considering how students connect to
their campus and their enthusiasm to use the services that may
influence students’ satisfaction levels is one way that educational
institutions can enhance the quality of teaching in higher education
institutes. In their study, Chang and Fisher (2001) found that a
student’s satisfaction is vital to attain their skills or knowledge at the
learning environment level. Suppose a student feels that the lesson
meets only his expectations and needs. In that case, he can be satisfied,
and this is an approach to encourage the student to put his best
endeavors into knowledge, boost their constructive mindset on
learning, and show up for future classes (Geger, 2013). This implies
that institutions must focus on student satisfaction rather than just
education quality.

According to research, higher education institutions environments
influence students’ opinions of quality. As a general rule, students who
attend colleges and institutions where education quality is emphasized
tend to have a more optimistic understanding of the quality of their
learning (Akareem and Hossain, 2016). The quality of an institution
of higher learning is also affected by factors such as the faculty’s
pedagogical approach and their attitude toward their work, facilities
such as classrooms and labs, administrative practices such as how they
behave, and the physical environment such as support infrastructure
and general infrastructure (Mastoi and Hai, 2019). Therefore,
educational institutions need to investigate the factors influencing
student satisfaction with the quality of the services provided by HEIs.

According to the findings of a recent survey, a student’s level of
satisfaction with their educational institution is thought to be affected
by factors including the quality of the facilities available to them, such
as the library and lab, as well as their access to various forms of
communication. Improving communication and other facilities, such
as labs and library services, are among the factors contributing to a
higher satisfaction level (Ali, 2019). In another Pakistani study,
researchers investigated the aspects that affect students’ satisfaction
with the quality of the facilities offered by institutions, such as
reputation, cost, and culture. Although service quality positively
affects student satisfaction, reputation, and pricing have negative
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effects (Saleem et al., 2017). The higher education sector plays a
significant role in shaping student satisfaction across the majority of
developed and developing countries (Ikram and Kenayathulla, 2022a).

Pakistani universities encounter many challenges in systematizing
their operations and services, according to Riaz (1990) and Mahmood
(1999). He identified the following characteristics as significant
barriers: insufficient planning, lack of proficiency with computers, lack
of a digital library, retroactive transformation, absence of quality
standards, an overly complex setup, and technological deficiencies.
According to Anwar (1993), libraries in Pakistan have difficulty
automating their routine tasks. However, the critical issues at higher
education institutions were that librarians lacked computer literacy,
administrators and personnel lacked collaboration in sharing
experiences, and there were no standards in place in higher education
institutes. According to Ramzan (2004), the library suffers from
inadequate sufficient and suitable budgets, standard library software,
and adequate IT-literate staff.

Greater attention should be paid to higher educational
policymaking, as it is a critical feature of higher education, since all
aspects of the organizing process (including implications, limitations,
and outcomes), as well as indicators that may be used to make effective
policy decisions, are included (Cohen, 1980). According to Pakistan’s
1979 national education policy, universities and libraries will provide
sufficient educational equipment and labs with up-to-date technology.
The Lahore University of Management Science and AghaKhan
University were the two private universities created in Pakistan by the
national education strategy of 1979. This has established a precedent
for other private institutions in the private sector based on these basic
metrics of success. The administration’s management style, the caliber
of the faculty, the school’s legitimacy, the existence of student
organisations, and a minimum of 80% student attendance all rank
high on that list. An extra effort to improve higher education quality
was made between 1998 and 2010 by bringing educational practices
in line with international norms. Furthermore, the quality of
education, which includes aspects such as student characteristics,
background, enabling suggestions, teaching and learning, and learning
goals, is thought to be among the essential aspects of higher education
(UNESCO, 2004). Excellent policies in a minimum of four different
social, economic, administrative, and political domains are the
defining characteristics of high-quality institutions (Jazuli et al., 2022).

The education level offered at several universities is substandard
(Abbasi, 2021). HEC officials revealed data on university performance.
Nasir Shah, Director of Quality Assurance for the Higher Education
Commission (HEC), informed the committee that 91 universities had
submitted their yearly progress reports in response to the interim
analysis of the Quality Enhance Cells (QEC) of the universities (2018
19). Annual reports indicated that the education provided by 32
different universities was deemed to be of an inadequate standard. In
addition, 18 universities in Pakistan declined to submit yearly reports
to the Higher Education Commission (HEC) (Abbasi, 2021).

Within the scope of the present investigation, student satisfaction
(SS) served as the dependent variable. Student satisfaction has been
the subject of numerous studies on universities” services in Pakistan’s
private and public education sectors. According to Butt and Rehman
(2010), students’ satisfaction with teachers, the learning environment,
the courses offered, and the classroom facilities positively and
significantly impact student satisfaction with their campus. The
authors explained the findings in a study published in 2010.
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Furthermore, Manzoor (2013) explored whether on-campus facilities,
such as sporting facilities and transportation networks, positively
impact scholarly satisfaction in universities, while off-campus facilities
have no significant impact on scholarly satisfaction.

Najib et al. (2011) investigated student satisfaction levels with
facilities provided by universities to students in Malaysia. According
to the results of this analysis, student satisfaction with accommodation
is one of the essential variables in Malaysian institutions. Students
want housing managers and facility administrators from higher
learning institutions to provide better accommodation to improve
their services. Garwe (2016) explored the factors students consider
when enrolling in higher education institutes. Several variables must
be considered, including promotions and advertising, quality of
instruction, opportunity, expenses with a pricing structure, and
academic reputation, including recognition in the society where the
university is located.

Pakistan has one of the world’s lowest college enrolment rates,
with only 3% of 17-23 year olds enrolled (Ghulam, 2017). As a result,
there will be a reduction in the general quality of higher education
(HE) in the coming years, which is detrimental to the prospects of
higher education as a whole. Pakistan has suffered significantly from
educational failures. Even though it has existed for 74 years, Pakistan
does not find itself in an advantageous situation; it continues to spend
only 2.9% of its GDP on education, which is less than the 4 percent
recommended by UNESCO for all developing nations (World Bank,
2020). The top 300 universities worldwide do not include a single
Pakistani institution. Most Pakistani students prefer to pursue further
education elsewhere due to the country’s underfunded educational
institutions, outdated laboratories, and low technology standards, as
well as a weak research culture and an unfair examination assessment
system, which lead to poor satisfaction levels (Isani and Virk, 2005).

As a result, this research aims to investigate the direct and
significant positive effect of EQ on SS with the instructional materials,
instructional support, classroom facilities and equipment, and growth
in HEIs.

As such, the following are the aims of this research:

1. To analyse the direct and significant positive effect of EQ on SS
in terms of instructional material in HEIs.

2. To analyse the direct and significant positive effect of EQ on SS
in terms of instructional support in HEIs.

3. To analyse the direct and significant positive effect of EQ on SS
in terms of classroom facilities and equipment in HEIs.

4. To analyse the direct and significant positive effect of EQ on SS
in terms of growth in HEIs.

2. Literature review
2.1. Total quality management theory

Several theories and models cover education quality and its
indicators of education quality. W. Edwards Deming is one of the
pioneers of total quality management (TQM) theory and built some
of the most significant and unique tactics for increasing the efficiency
and quality of any organisation (Deming, 1982). Using Deming’s
theory, quality can be improved by reducing the unpredictability and
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uncertainty associated with how they are given. Deming (1986)
defines that irregular service delivery upsets consumers or students
and harms the reputations of firms or universities, according to
Deming (1986). Variability in higher education can be defined as a
single teacher using a student-centered teaching approach. However,
one of them focuses solely on conveying information about the subject
at hand. There may be a discrepancy between declared learning
outcomes and an evaluation that measures something other than what
was indicated (Redmond et al., 2008).

For all systems and organizations with a plan for continuous
improvement, Deming’s wheel can be used as a vital tool to help them
achieve their goals (Deming, 1986). The Deming PDCA cycle
recommends four main actions to enhance product quality.

1. Plan: The first stage in improvement is identifying the issues
and proposing remedies (Deming, 1986). Deming advises
companies to establish waste reduction and quality-improving
practices and methods by creating high-quality products and
essential services that customers want. Physical infrastructure
and facilities, as well as teaching and learning materials, were
included in the first step of this study. Higher education
institutions should design optimum physical infrastructure and
facilities for student learning.

2. Do: The second step is to implement a plan to check whether it
will work. Implement a plan to measure performance (Deming,
1986). In this study, the 2nd step involved teaching methods.
Higher education institutions should implement effective
teaching methods to satisfy their students.

3. Check: The third stage is to keep an eye on the results to see
how changes in quality affect the outcomes and detect new
issues (Deming, 1986). Check the measurements and report
the findings to decision-makers. In this research, 3rd step was
assessment. Higher education institutes should check their
plans by assessing their students.

4. Act: Concludes changes that need to be made and implemented.
Implement the changes according to the previous results
(Deming, 1986). The findings of this research will be used by
the HEC, universities, and policymakers to inform their
respective action plans.

2.2. Education quality in HEIs

Various interpretations of the term quality in education depend
on context (Abukari and Corner, 2010). Higher education institutions
with diverse student bodies are under enormous pressure to become
more attentive to their students needs and more efficient, effective,
and student-centered in their operations. Quality in higher education
matters most in today’s academic research and analysis world, and
many studies have been done to determine how to assess better and
quantify excellence in HE.

One study, an evaluation of management students’ insights about
education quality in public institutes, presented by Narang (2012),
exposed the features of quality and categorized them into five
categories: physical services and accommodations, instructors,
learning outcomes, receptiveness, and personality development,
among others. Business students’ satisfaction on campus was broken

Frontiers in Education

10.3389/feduc.2023.1140971

down into many categories by Yusoff et al. (2015), including contented
atmosphere, student assessment, and learning practices, teaching
space setting, lectures and teaching and learning materials, books and
tuition fees, funding opportunities, professional events, affiliation with
faculty, educated and reactive faculty, staff usefulness, and feedback.
Feedback, aligning assessments with learning aims and results, using
grading criteria, and regularly supervising and adjusting assessment
processes were the most popular assessment methods (Almossa and
Alzahrani, 2022). Gruber et al. (2010) built a quality-measurement
tool based on 15 quality parameters. His research in Germany at the
University of Education included most facets of student life on
campus, intending to assess student satisfaction with the institution.
This list includes the following dimensions: organizational and student
facilities, student climate, the attractiveness of the location, computer
labs and equipment, libraries, reactive faculty, lecture halls, and
cafeterias, the importance of teaching to practice, and university
ranking, reputation settlement support from faculty presentations of
information and university facilities.

2.3. Education quality in Pakistani HEIs

Pakistan’s state of higher education was unstable during the period
of independence. The only institute of advanced learning in 1947 was
known as Punjab University (Khawaja, 1996). University Grant
Commission (UGC) accreditation was created and was responsible for
accrediting all universities in Pakistan during that period. This entity
was renamed the Higher Education Commission (HEC) in 2002 after
it underwent a major revision in 1974. The Higher Education
Commission (HEC) monitors, regulates, and accredits Pakistan’s
efforts to improve higher education, an agency constitutionally
mandated to function independently, autonomously, and
independently. HEC contributed significantly to improving the quality
standards for HE.

The Global Human Capital Report ranks Pakistan 125th out of
130 total countries, which assesses them according to their
educational achievement. According to the report, Pakistan’s human
capital potential is stifled by poor-quality education and low
enrollment rates. Sri Lanka was the only country in South Asia to
make the top 100, ranking 70th. Sri Lanka’s higher quality
educational institutions and high enrolment rate positively affect
the country. Nepal ranked 98th, India ranked 103rd, and Bangladesh
ranked 111th. None of these South Asian countries, including
Pakistan, have attained the 60 percent human capital development
benchmark, with Sri Lanka being the one exception (World
Economic Forum, 2017).

Furthermore, in 2007, 6 percent of Pakistanis (9 percent of males
and 3.5 percent of women) earned a bachelor’s or higher degree,
according to the UNESCO Global Education Digest 2009. However,
in 2010, this number dropped to 5% after a steady decline. According
to Pakistan’s objectives, this percentage will increase to 10% in 2015
and 15% by 2020. The annual decrease in enrolment was approximately
5% after the initial spike (Global Education Digest, 2010). Likewise,
the ratio of students enrolled in higher education is unsatisfactory in
Pakistan. The world’s top 300 universities do not include a single
Pakistani institution. Most Pakistani students prefer to pursue further
education elsewhere because of the country’s underfunded educational
institutions, outdated laboratories, low technology standards, weak
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research culture, and unfair examination assessment systems (Isani
and Virk, 2005).

To that end, this research developed a theoretical framework based
on the total quality management strategy put forward by Deming
(1982). The conceptual framework has focused on the education
quality indicators recommended by UNESCO (2004), and it has also
been formulated based on the two-factor theory (Herzberg et al., 1959).

Education quality is determined by examining teaching and
learning materials, physical infrastructure and facilities, teaching
methods, and the assessment of educational institutions, as outlined
by UNESCO (2004). These metrics were measured using a
combination of measures to assess educational quality. In addition,
satisfaction measurement includes four primary outcomes:
instructional material, instructional support, classroom facilities and
equipment, and growth (Herzberg et al., 1959). This study examined
EQ’s impact on SS in terms of instructional material, instructional
support, classroom facilities and equipment, and the growth of private
higher education institutions.

2.4. Hypotheses development
Therefore, this study evaluated the following null hypotheses:

H,;: There is no direct and significant positive effect of EQ on SS
in terms of instructional material in HEIs.

H,,: There is no direct and significant positive effect of EQ on SS
in terms of instructional support in HEIs.

H,;: There is no direct and significant positive effect of EQ on SS
in terms of classroom facilities and equipment in HEIs.

Hy,: There is no direct and significant positive effect of EQ on SS

in terms of growth in HEIs.

3. Methodology

This study used a quantitative method that fits positivist
philosophical ideas. The positivism paradigm employs various
methods such as descriptive, correlational, quasi-experimental, and
experimental to conduct research (Ikram and Kenayathulla, 2022b).
In this study, a correlational design was taken, and the questionnaire
was the primary focus of the investigation. The subsequent sections
provide further information on the population, sample, and
instruments, along with data collection techniques.

3.1. Population and sampling

This study’s data pooled postgraduate students attending private
HEIs in Lahore, Punjab Province, Pakistan. In Lahore, 48,487 students
were attending private institutes of higher education at the time of
access in December 2021. The data came from postgraduate students
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TABLE 1 Demographic information of the respondents.

Description Category Frequency %
Institute Beaconhouse 24 5.7
National
University
Forman Christian 39 9.3
College
Hajvery University 37 8.8
Lahore Garrison 32 7.6
University
Lahore Leads 21 5.0
University
Lahore School of 30 7.1
Economics
Lahore University 37 8.8
of Management
Sciences
Minhaj University 37 8.8
The Superior 65 15.4
College
University of 65 15.4
Central Punjab
University of 34 8.1
South Asia
Program Master 83 19.7
MPhil 331 78.6
Doctorate 7 1.7
Field Social science 178 423
Arts 115 27.3
Science 128 30.4
Gender Male 198 47.0
Female 223 53.0
Age 21-25 234 55.6
26-30 133 31.6
31-35 31 7.4
36-40 18 4.3
41-45 4 1.0
46-50 0 0
Over 51 1 0.2

at 11 private higher education institutes. The information was gathered
by taking a random sampling method. In this investigation, a basic
random sampling method was applied using a random application.
Everyone in the population stands an equal probability of being
selected with this strategy (Creswell, 2012). For a population of 48,487,
a sample size of 381 is the bare minimum, as by the Krejcie and
Morgan (1970) table (cited in Chua, 2016). This study aimed to obtain
more than 381 responses based on this rule. The research tools
included an information sheet detailing the study, a consent form, and
a personal information sheet for each participant. Table 1 shows the
respondents’ demographic characteristics.
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SPSS descriptive statistics were used to examine demographic
information. According to the information shown in Table 1, most of
the respondents came from the Superior College and the University
of Central Punjab. The vast majority of participants held an MPhil.
Most people who answered had signed up for the social science
program. In addition, there were more female respondents than male
respondents. Lastly, most responses were between the ages of
21 and 25.

3.2. Instrumentation

The questionnaire comprised three primary sections:
demographic information about the respondents, EQ, and SS. The
demographic information included institutes, programs, fields,
gender, and age. The EQ section has four sub-sections: teaching and
learning materials (TL), physical infrastructure and facilities (PH),
teaching methods (TM), and assessment (AS). As the EQ was
evaluated based on quality indicators, as suggested by UNESCO
(2004), various items from various surveys were adopted to evaluate
education quality indicators, together with those from Ferwana
(2018), Goos and Salomons (2016), Law and Meyer (2011), Sultana
et al. (2009), Teeroovengadum et al. (2016), and Vazirova (2016).
The instrument used in this investigation combines many other
instruments. Combining many instruments is a crucial method that
helps minimize each instrument’s limitations and maximize its
strengths (Carroll et al., 2012). This section featured eight items
under the teaching and learning materials subheading, nine under
the physical infrastructure and facilities subheading, seven under
the teaching methods subheading, and six under the assessment
subheading. The third section of the questionnaire was taken from
Gruber et al. (2010) and Olmos-Gémez et al. (2020). It has four
sub-sections: instructional material (seven items), instructional
support (five items), classroom facilities and equipment (five items),
and assessment (seven items). Respondents’ opinions on the EQ
and SS were calculated using a five-point Likert scale, with
respondents being expected to select one answer for each item
based on the options:1 =strongly disagree, 2 = disagree, 3 = neutral,
4=agree, and 5=strongly agree. The questionnaire of this study
consisted of 54 questions, separated into two major portions: EQ
and SS. The following sections summarize the questionnaire’s
validity and reliability as determined by the SPSS software program
(V.24) and partial least squares structural equation modeling
(PLS-SEM).

3.3. Validity

In addition to examining the convergent validity of the
components, face validation was performed. Face validation was
conducted by four professionals in educational management,
planning, and policy with related knowledge and experience in the
relevant subject. As indicated in Table 2, the average variance extracted
(AVE) was evaluated using PLS-SEM to assess the convergent validity
of the correlation between scale constructs. A high degree of
convergent validity was inferred from values of 0.5 and higher (Hair
et al., 2017). Therefore, each AVE value fell within the permissible
range of values.
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3.4. Reliability

The evaluation of dependability comprised checking Cronbach’s
alpha and composite reliability (CR) for various structures. The value
of Cronbach’s alpha needed to be between 0.70 and 0.95 to be regarded
as valid (Hair et al., 2017). Hair et al. (2017) proposed an additional
measurement known as CR to estimate the scale’s internal consistency.
When CR was measured and found to have a value of 0.7 or higher, it
suggested good reliability with an adequate level of internal
consistency. The findings indicated that the outer loadings had values
ranging from 0.640 to 0.899, which were higher than the cut-off level
of 0.50, except for CF1, which was removed to improve the findings.
In addition, the VIF values, which range from 1.009 to 3.863, are lower
than the threshold level.

Table 2 contains information regarding the validity and reliability
of the questionnaire. The values provided in Table 2 are all within the
acceptable range, except for CF1, which was removed. These findings
demonstrate that the instrument being used is reliable and that it can
be put to use to collect and examine data.

4. Data analysis procedure

The researchers first carried out a pilot study to evaluate the
validity and reliability of the instrument. Next, they conducted the
actual analysis and gathered more than 381 responses to confirm no
problems with the analysis (Creswell, 2012). Although 780
questionnaires were randomly distributed, only 440 were received. 421
responses that passed SPSS screening and cleaning were analyzed with
PLS-SEM. According to Hair et al. (2017), PLS-SEM is the best
approach for complicated, variable-rich models. In addition to
effectively managing non-normal data, it can simultaneously evaluate
the structural and measurement models. As a result, this is the right
approach to consider in this inquiry. In the current investigation,
hypotheses were formulated to determine whether there was a
statistically significant relationship between the variables. As a result,
the PLS-SEM statistical technique is the most appropriate one that
may be utilized for testing hypotheses.

5. Findings

This part contains in-depth information regarding the evaluation
of model fit and the outcomes of hypothesis testing with PLS-SEM,
which was employed to analyse the data.

5.1. Measurement model assessment

Analysis of measurement models provides measurements that
clarify the links between constructs and indicators (Hair et al., 2017).
The measurement assessment model enables researchers to evaluate
the suitability of the theory to evidence. Model assessment emphasizes
the measurement models, and PLS-SEM estimates can be used to
measure the reliability and validity of the various constructs.

In addition, measurement model assessment that addresses the
instrument’s validity and reliability are depicted in the figure that can
be seen below (Figure 1).
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TABLE 2 (Continued)

Variable

Students’ satisfaction

Construct Items Loadings VIF o AVE CR
IM 0.926 0.694 0.941
IM1 0.775 2.551
M2 0.836 2919
IM3 0.844 2.655
M4 0.871 3.110
IM5 0.848 2.860
IM6 0.830 2.618
M7 0.823 2.577
1S 0.857 0.636 0.897
IS1 0.787 1.865
182 0.749 1.767
1S3 0.837 2.115
1S4 0.811 2.118
1S5 0.801 2.073
CF 0.801 0.618 0.874
CF1 0.127 1.009
CF2 0.838 2.255
CF3 0.899 3.036
CF4 0.897 3.004
CF5 0.872 2.643
GR 0.916 0.666 0.933
GR1 0.827 2.519
GR2 0.802 2.761
GR3 0.878 3.863
GR4 0.833 2.494
GR5 0.800 2.582
GR6 0.749 2.418
GR7 0.818 2.361

elinyieAeusy pue weny||

TL60¥TT'£202oNP34/682¢ 0T


https://doi.org/10.3389/feduc.2023.1140971
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Ikram and Kenayathulla

10.3389/feduc.2023.1140971

e | 0215
0014

0338

0088

&

FIGURE 1
Measurement model assessment.

TABLE 3 The results of fornell-larcker criterion.

AS CF GR IM IS PH TL ™
AS 0.790
CF 0.127 0.786
GR 0.133 0.460 0.816
M 0.123 0.606 0.482 0.833
Is 0.991 0.120 0.138 0.122 0.798
PH 0.070 0.626 0.422 0522 0.075 0.765
TL 0.095 0.653 0.441 0.537 0.106 0.692 0.801
™ 0.070 0.542 0371 0.526 0.075 0.431 0.450 0.763

TL, Teaching and Learning Materials; PH, Physical Infrastructure and Facilities; TM, Teaching Methods; AS, Assessment; IM, Instructional Material; IS, Instructional Support; CF, Classroom
Facilities and Equipment; GR, Growth. The Fornell-Larcker Criterion Test for discri-minant validity requires values in bold to show to be greater than the remaining values in each column.

5.2. Discriminant validity
“Discriminant validity” refers to how different a construct is

from other constructs (Hair, 2017). Fornell-Larcker criterion and
Hetrotrit-monotrait (HTMT) ratio were applied to analyse

Frontiers in Education 09

the data. Discriminant validity findings are presented in
Tables 3, 4.

Based on the findings in Table 3, it can be concluded that the
maximum correlation between any two constructs is less than the
square root of the AVE values for each construct. Hence,
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TABLE 4 Results of HTMT.

AS CF GR IM IS PH TL TM
AS
CF | 0362
GR | 0.148 | 0529
IM | 0137 0689 0521
18 1139 0330 = 0158 | 0.137
PH | 0088 0696 0462 0564 = 0.098
TL | 0108 0723 0475 0583 0121 | 0.754
TM | 0086 0612 0408 0581 0093 0473 | 0.490

TL, Teaching and Learning Materials; PH, Physical Infrastructure and Facilities; TM,

Teaching Methods; AS, Assessment; IM, Instructional Material; IS, Instructional Support;

CE, Classroom Facilities and Equipment; GR, Growth.

TABLE 5 Model fit.

Variables Saturated model Estimated model
SRMR 0.078 0.081

D_ULS 8.925 9.86

dG n/a n/a
Chi-square Infinite infinite

NFI n/a n/a

n/a=Not Available.

discriminant validity can be established under the Fornell-Larcker
criterion. To measure discriminant validity, the researchers used a
third measurement, the heterotrait-monotrait ratio (HTMT). The
HTMT value standard is between 0 and 1. Alarcon and Sanchez
(2015) and Henseler et al. (2015) found that discriminant validity
is harmed if the value of the HTMT is greater than 1. After analyzing
the HTMT, the findings revealed that discriminant validity could
be achieved through the utilization of the HTMT. The HTMT
findings are stated in Table 4.

Based on the discussion above, the HTMT values were within
the range, according to Alarcon and Sanchez (2015) and Henseler
etal. (2015). Hence, discriminant validity can be established under
HTMT. According to Alarcon and Sanchez (2015), Henseler et al.
(2015), and the above reasoning, the HTMT values are acceptable.
Consequently, discriminant validity may also be demonstrated
using HTMT.

5.3. Model fit by PLS-SEM

For both the saturated and estimated models, the SRMR values
were 0.078 and 0.081, respectively, and the cut-off value was 0.08
(Hu and Bentler, 1998); it suggests that the fit is satisfactory and
makes it clear that the data also fit the model. The value of d ULS
for the saturated model was 8.925, whereas that for the estimated
model was 9.860. However, the other measures to assess the fit
model, including d_G, normed fit index (NFI), chi-square, and
RMS_theta, are not available on the output of SEM-PLS, as shown
in Table 5.
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5.4. Structural model assessment

The hypotheses were examined using the bootstrapping method
during the structural model evaluation. According to the study
findings, the effect size, R?, for IM was 0.407, IS was 0.085, CF was
0.530, and GR was 0.255. The values of R* show the fit of the regression
model to the observed data: 40.7% for IM, 8.5% for IS, 53.0% for CF,
and 25.5% for GR, indicating that 40.7, 8.5, 53.0, and 25.5% of the data
fit the regression model (Henseler et al., 2009). Four null hypotheses
were formulated for this study. Path coefficients (f) (between —1 and
1), T-values (more than 1.96), and value of p (less than 0.05) were used
to test the null hypothesis. The null hypothesis was rejected when the
value of p was equal to or exceeded 0.05. In contrast, if that value
exceeds 0.05, the null hypothesis must be accepted (Hair et al., 2014;
Fraenkel et al., 2015). The hypotheses were assessed using a structural
model assessment, and those findings are shown in Figure 2.

The following section can find more information regarding the
testing of hypotheses utilizing path coefficient (f), t-value, and
value of p.

5.5. Hypotheses testing

Table 6 demonstrates the results of testing hypotheses, and
PLS-SEM statistical method was utilized for the study. Four different
null hypotheses were investigated based on the path coefficient (), the
t-value (>1,96), and the value of p (0.001). Hair et al. (2017) gave
researchers these values to help them decide whether or not to accept
the hypothesis being tested. The alternative hypothesis was accepted
when the value of p was less than or equal to 0.001. Therefore, the
alternative was accepted, and the null hypothesis was rejected
(Fraenkel et al., 2015; Hair et al., 2017).

According to the findings shown in Table 6, none of the four null
hypotheses was supported by this investigation. The testing of
hypotheses is discussed in detail in the following four sections.

5.5.1. Section 1: impact of EQ on SS in terms of
instructional material

The findings do not support accepting the first null hypothesis,
Hy,. The null hypothesis Hy, has been rejected, as shown. The effects
of EQ and IM were as follows: (f=0.638, t=15.492, p <0.000). The
value of /3 (0.638) indicates a moderate positive correlation between
EQ and IM. This indicated that when education quality improves,
there tends to be a corresponding improvement in the quality of
instructional material used in higher education and vice versa.
However, the strength of this relationship is only moderate, which
means that while there is a positive relationship between EQ and IM,
there are likely other factors that also contribute to the quality of
instructional material beyond just education quality. In addition, the
t-value was greater than 1.96, and the value of p was significant. Above
mentioned results indicate that the null hypothesis cannot be accepted.
Thus, EQ has direct and significant positive impacts on SS in terms of
instructional material in HEIs.

5.5.2. Section 2: impact of EQ on SS in terms of
instructional support

The findings do not support the second null hypothesis, Hy,. Thus,
the null hypothesis is rejected. The outcome of the effect between the
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FIGURE 2
Structural model assessment.

M
15.492
AS
2370
PH 368007 2462 DUEER-—0000— IS
451455~
s 21171 \
&
™ EQ 25.210
—0000—  CF
10475
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TABLE 6 The results of hypothesis testing.

Path t-Value p-Value Decision
Coefficient = (>1.96) (<0.05)
®

Hy, 0.638 15.492 0.000%* Rejected
EQ—IM

H, 0.291 2.462 0.014** | Rejected
EQ—IS

Hy; 0.728 25.21 0.000%* Rejected
EQ—CF

H,, 0.505 10.475 0.000%* Rejected
EQ—GR

Significance level *¥p <0.05.
EQ, Education Quality; IM, Instructional Material; IS, Instructional Support; CF, Classroom
Facilities and Equipment; GR, Growth.

EQ and IS was (£=0.291, t=2.462, p <0.001). The value of 3 (0.291)
indicates a negligible correlation between EQ and IS. A negligible
correlation indicated that any relationship between these variables is
weak or non-existent. This could mean that other factors, such as
instructional material, classroom facilities, equipment, and growth,
have a greater influence on the level of instructional support provided
to students in higher education. Additionally, the ¢-value exceeded
1.96, and the value of p was significant. Based on the t-value and value
of p, the null hypothesis is rejected. Therefore, EQ had a direct and
significant positive but negligible impact on SS in terms of
instructional support in private HEISs.
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5.5.3. Section 3: impact of EQ on SS in terms of
classroom facilities and equipment

The findings do not support the third null hypothesis, Hy;.
The findings of the influence between EQ and CF were (f=0.728,
t=25.21, and p<0.001). The value of $ (0.728) indicates a high
positive correlation between EQ and CF, and a high positive
correlation suggests that changes in one variable have a
significant impact on the other. In this case, when an institution
invests in improving the quality of education being provided, it
is likely to also invest in improving the quality of classroom
facilities and equipment. This could include things like providing
up-to-date technology, comfortable seating, and adequate space
for students to work and learn. The t-value exceeded 1.96, and
the value of p was statistically significant. Consequently, the null
hypothesis was rejected. EQ direct and significantly positively
affects SS in terms of classroom facilities and equipment in
private HEIs.

5.5.4. Section 4: impact of EQ on SS in terms of
growth

The findings do not support the fourth null hypothesis, Hy,.
Null hypothesis Hy, has been rejected, as shown. The influence
between EQ and GR had the following results: (f=0.505,
t=10.475, p <0.000). The value of # (0.505) indicates a moderate
positive correlation between EQ and GR. A moderate relationship
indicated that when education quality is high, there tends to
be greater growth in higher education, and when education
quality is low, there tends to be less growth in higher education.
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A moderate correlation suggests that there is a reasonably strong
relationship between education quality and growth in higher
education, but that other factors may also play a role in
determining growth rates. There may be other variables, such as
changes in government funding or demographic shifts, that also
have an impact on growth in higher education. If the institution’s
mission statement is well-defined, its leaders organize various
educational and co-curricular activities, and they appropriately
monitor the progress of their students, mentors can have an
impact on student achievement, which can ultimately lead to
greater student satisfaction (Ikram et al., 2021). In addition, the
t-value was greater than 1.96, and the value of p was significant.
The results indicate that the null hypothesis cannot be accepted.
So, EQ has a direct and significant positive impact on SS in terms
of the growth in private HEIs.

6. Discussion

The current investigation aimed to determine whether or not
EQ affects SS in HEIs. The results of the hypothesizing imply, in
the aggregate, that EQ has a significantly positive effect on SS in
HEIs. According to the findings, EQ significantly positively
impacts instructional materials, support, classroom facilities and
equipment, and overall growth. Although there is some overlap
between studies that pointed to not a direct but an indirect effect
of the quality of services on students’ satisfaction, one of those
studies used a moderating element (Arif, 2011; Jabeen et al,,
2014; Militaru et al., 2015). The outcomes of the current study
contrast with those of other studies that have been conducted on
this topic in the field of higher education. The findings showed a
direct and significant positive association between EQ and SS in
private HEIs.

Though, the findings of this study follow those of earlier
investigations and are supported by Elliott and Shin (2002), Bigné
et al. (2003), Ham and Hayduk (2003), Butt and Rehman (2010),
De Jager and Gbadamosi (2013), Saleem et al. (2017), and Barua
and Uddin (2021). These studies examined the effect of quality
of service or education on satisfaction, and all of these studies
concluded that quality has a significant effect on student
satisfaction but these studies explored student satisfaction
without dimensions. Prior research concentrated mostly on
identifying teaching and learning materials, physical
infrastructure and facilities, teaching methods, and assessment
from the perspectives of service quality. Few research on student
satisfaction (SS) in higher education has been undertaken.
However, none of the earlier studies investigated student
satisfaction with dimensions and education quality, as
recommended by UNESCO (2004). This study elaborates on
education quality (EQ) indicators recommended by UNESCO in
Pakistan’s higher education sector with students’ satisfaction with
four dimensions. Hence, these studies reveal a direct positive
effect of quality on satisfaction in the educational sector. It
should be noted that the results of the current research arrived at
a similar conclusion in terms of the direct and significant positive
effect between quality and student satisfaction (Elliott and Shin,
2002; Bigné et al.,, 2003; Ham and Hayduk, 2003; Butt and
Rehman, 2010; De Jager and Gbadamosi, 2013; Saleem et al,,
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2017; Barua and Uddin, 2021). As this study is about private
higher education institutions, the results can be taken into
account as the benchmark for public higher education institutions
in Pakistan.

According to the above analysis, EQ directly and significantly
positively affects SS in HEIs. This finding suggests that higher
education presents unique conditions that permit EQ to affect SS.

7. Implications
7.1. Theoretical implications

The findings of this study add to the body of research that looks
at how education quality indicators affect student satisfaction.
Previous literature has pointed out that teaching and learning
materials, physical infrastructure, and facilities are critical for
satisfaction in the educational sector. The current study also supported
this finding, which clarified that teaching and learning materials,
physical infrastructure, and facilities are significant in higher
education. In addition, the findings also showed that Deming’s PDCA
cycle of total quality management theory (Deming, 1986) is a suitable
model for improving the quality of services, which is missing in
previous literature.

The results of this investigation add to the existing literature on
the topic of student satisfaction. Motivator factors, responsibility to
provide instructional material and instructional support, advancement
in the classroom facilities and equipment, and growth developed by
Herzberg et al. (1959). Therefore, the findings also showed that
Herzberg’s two-factor theory is a suitable tool for application in higher
education institutions to evaluate students’ satisfaction in terms of
responsibility to provide instructional material and instructional
support, advancement in classroom facilities and equipment,
and growth.

7.2. Practical implications

7.2.1. For policymakers

This research’s findings will significantly contribute to the existing
body of knowledge concerning EQ and SS. It will shed light on the
significance of enhancing the quality of education due to its positive
and significant effects on SS in higher education, including teaching
materials, support, classroom facilities and equipment, and growth.
To make a difference in HE and ultimately lead to the desired student
satisfaction, practitioners and policymakers in the field be required to
pay closer consideration to the significance of education quality
indicators. Thus, the development of teaching and learning materials,
physical infrastructure and facilities, teaching methods, and
assessment in HE must consider the significance of having an
acceptable level of EQ to achieve satisfactory outcomes for both
students and higher education institutes.

7.2.2. For higher education commission (HEC)
According to research, some factors may influence the
correlation between education quality and SS in HEIs. As a result,
these aspects should be explored and examined to assist higher
education institutes in capturing higher education quality and
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determining the best strategy for improving student satisfaction.
The findings enlighten the higher education commission (HEC) on
the significance of producing the best indicators of education
quality, which directly impact instructional materials, support,
classroom facilities, equipment, and growth. As a result, researchers
have suggested that UNESCO’s education quality indicators should
be developed further. This study is essential for the Higher
Education Commission (HEC), whose efforts will contribute
significantly to the nation’s progress. In addition, the current
investigation has presented a thorough conclusion regarding the
relationship between EQ and SS, namely that there is a direct and
significant relationship between education quality indicators and
instructional materials, support, classroom facilities, equipment,
and growth. The study’s findings may positively impact students and
higher education institutions.

7.2.3. For institutions

HEIs must pay more attention to developing teaching
materials, support, classroom facilities and equipment, and
growth. As specified by UNESCO (2004), higher education
institutions must improve the quality of their education by
developing teaching and learning materials, physical infrastructure
and facilities, teaching methods, and assessment. Teaching and
learning materials should cover the implemented curriculum and
material resources, while physical infrastructure and facilities
should cover the appearance and design of lecture halls,
registration procedures, examination methods, results, library
services, and cafeterias. In addition, they must enhance their
teaching methods to include support for teaching and learning,
professional development, and the supervision of teachers.
However, assessments should include academic achievement.
When higher education institutions combine all these quality
indicators, it will directly and positively affect students in higher
education institutes.

7.2.4. For society

Recent findings have substantial implications for scientific
investigation, practice, and society. The implications for future
investigation are centered on examining the characteristics that enable
higher education institutions to positively impact student satisfaction
and examining other factors that institutions can affect in HE. The
implications for practice are centered on considering these findings
when developing future quality plans for HE. The findings of this
research will also have significant advantages for society in the sense
that they will show how a good education may contribute to the
betterment of society by producing qualified students who go on to
achieve desired outcomes that aid in the growth of the nation. These
findings will have a positive influence on society as a whole. These
benefits are provided because the current results have already
been achieved.

8. Limitations of the study

Pakistani participants in private higher education were the most
significant limitation of the current study. Scientific research activities
like government grants, research infrastructure including laboratory
facilities, equipment, and technology necessary for conducting
experiments, faculty, postdoctoral researchers, and graduate students,
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and the success of research programs are not considered in this
research. However, the outcomes of this study have yielded important
insights and a broad conclusion regarding the impact of education
quality on students’ satisfaction with instructional materials, support,
classroom facilities and equipment, and growth. This study’s findings
can potentially have a favorable impact on students, particularly in
private HEISs.

9. Recommendations for future
research

It is essential to build various quality indicators compatible with
SS and conduct an additional study on their compatibility. Future
studies should explore elements that enable public and private higher
education institutions to significantly and directly affect SS. Future
research must also determine the extent to which EQ affects
instructional materials, support, classroom facilities, and equipment,
and the growth of higher education institutions. Finally, additional
research will be required to investigate whether demographic factors
moderate the impact of education quality indicators on SS in HEIs.

10. Conclusion

According to the current research findings, EQ has a direct and
significant positive influence on students’ satisfaction in terms of the
growth of private higher education institutions, as well as instructional
materials, support, classroom facilities, and equipment. Higher
education institutions should prioritize EQ training because of its direct
impact on SS, which in turn will improve student retention and
graduation rates. Although previous studies have revealed that the effect
of quality on SS in the educational sector is indirect, the present findings
indicate that EQ directly affects SS in private HEIs. This refers to the
various aspects of the higher education sector that directly impact
education quality on SS. Therefore, future research should investigate
the crucial aspects that enable public and private higher education
institutions to benefit from SS and increase student satisfaction.
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