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Abstract—The provision of educational services with high 

quality is a matter of concern to all stakeholders in higher 

education (academic staff, administration, students, etc.). 

According to many researchers, student satisfaction is an 

indicator of service quality in higher education institutions 

(HEIs), and evaluating the quality of educational and 

administrative services from students is an effective tool for 

improving the quality of HEIs. To ensure a competitive benefit 

over other educational institutions, HEIs leadership should take 

measures leading to improved student feedback on the quality of 

the provided administrative and education services, seek ways to 

exceed student expectations and provide high-quality services. 

Due to the great importance of the opinion of students on the 

quality of the services offered, many HEIs develop and use tools 

to assess student satisfaction with the quality of the services in the 

HEI. Little researched in the literature is the issue regarding the 

need to develop tools for HEIs leadership allowing survey results 

analysis, tracking trends over the years and comparing HEIs 

results. Based on a detailed analysis of developed questionnaires 

for evaluating the quality of services, this paper explores the 

possibilities of automation of the overall process for conducting 

questionnaire surveys of student’s satisfaction with the quality of 

services. As a result, a software prototype of a tool to automate 

the entire process for assessing student satisfaction is proposed - 

from questionnaire modelling, survey organizing and conducting 

to the analysis of the collected data. The developed tool allows 

governing bodies in HEIs to make informed decisions to improve 

the quality of services and to compare the results with those of 

competing universities. 
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I.  INTRODUCTION 

Quality assurance is a developmental process in the 
European Higher Education Area (EHEA). Standards, criteria 
and performance indicators are the starting point in the quality 
evaluation process at a given time. The implemented quality 
assurance methodologies of evaluation agencies assess whether 
or not HEI achieve threshold standards, focus on identifying or 
promoting HEIs excellence and formulate recommendations 
for quality improvement. In turn, excellence models set goals 
for institutions to exceed minimum expectations [1]. 

Due to the global growth of the higher education sector, 
HEIs are facing significant challenges to undertake 
sustainability initiatives in teaching, research and development 
and administrative services. High competition forces HEIs to 
review their policies, procedures and marketing guidelines to 

ensure that they provide quality educational services and 
globally recognized education [2-3]. 

HEIs aim to produce services related to teaching, research 
and public service [4], divided into two main groups- 
administrative and educational services. The primary purpose 
of the administration in the HEI is to enable the performance of 
the main functions by providing support, integration, 
coordination, supervision, service of the learning processes, 
scientific research and public services. Regardless of 
differences in the specific nature of administrative work, all 
forms of administrative work can be considered a service. 
When considering administrative work as a service provision, 
there are two main groups of users: internal (academic and 
non-academic staff and students) and external (funding 
organizations, industry representatives, prospective students 
and individuals interacting with HEIs). Examples of 
administrative services offered to students are career guidance 
services, counselling, participation in internship programs, 
accommodation in dormitories, and administration of the 
training conducted [5-8]. On the other hand, teachers provide 
academic services in a university environment that are directly 
related to the training provided in the academic disciplines [6]. 
Gupta and Kaushik [9] note that services have characteristics 
that distinguish them from products, and assessing their quality 
can be challenging. 

According to Al-Ababneh and Alrhaimi [10], there is no 
single model of the education quality management system. 
Even though the effectiveness of higher education management 
depends on external factors arising in the educational system 
management, HEIs leadership responds to the educational 
process effectiveness and the quality of the services provided. 
It requires the implementation of innovative management 
methods based on modern information technologies. 

The development of technologies in the period of 
globalization and the industrial revolution 4.0 has had a 
formidable impact on how organizations from various sectors, 
including HEIs, perform their daily work [11]. In the digital 
transformation process, HEIs should invest funds to develop 
their infrastructure to ensure prestige, meet minimum 
standards, and use technology to answer the students growing 
needs. When implementing new solutions, HEI management 
often must resolve conflicts with existing academic or 
administrative systems or procedures and staff antipathy to 
technological innovation. Managing and addressing all these 
challenges is critical to maintaining the quality of services 
offered and the effectiveness of HEIs [12]. For this reason, 
HEIs leadership should integrate all actions for quality 
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assurance into the management process in HEIs. Improving 
quality may require changes in various areas, such as human 
resource management, finance and budget, infrastructure, 
administrative services, etc. Therefore, to achieve the set goals, 
it is necessary to consider the assurance and evaluation of the 
quality of services as tools for the strategic development of 
HEIs [13]. During the transition from traditional to mixed 
learning, imposed by the Covid-19 pandemic, problems are 
emerging in terms of ensuring and maintaining the quality of 
education, including the compliance of educational programs 
with the requirements of the labour market, the expectations of 
students and their families, digital transformation of the 
educational process and economic stability of institutional 
networks [14–18]. 

All stakeholders (academic staff, administration, students, 
the general public, etc.) are concerned about assuring quality 
educational services. Quality management in higher education 
requires understanding the needs of all stakeholders [9], [19–
21] and adopting and implementing strategic plans to enable 
higher education to reply to the needs of external (employers) 
and internal users (students and teachers) [22-23]. Kazeroony 
[24] believes many factors explain the need for restructuring 
strategies to deliver quality education, including the ever-
changing characteristics of learners, technological advances 
and economic reasons. According to Bernhard, due to the 
demand for quality services, most academic institutions 
worldwide have undergone a significant transformation [25]. 
Kettunen believes that the only way to improve stakeholder 
confidence in the education system is by integrating a plan for 
quality education services into the overall institutional 
governance framework and implementing quality assurance 
systems [26-27]. 

The service quality in HEIs cannot be examined without 
considering the student as the primary user of the offered 
educational and administrative services. Student satisfaction 
significantly affects the sustainability and development of 
HEIs, and therefore HEIs leadership should focus on providing 
better service quality [28-29]. 

The process of providing quality services is focused on 
meeting student expectations, continuous improvement and 
sharing responsibilities [30]. This process ensures HEIs have 
done well and supported students throughout their training as 
much as possible. Arokiasamy and Abdullah underlined the 
need for HEIs to provide a well-rounded university experience 
due to the potential impact of student satisfaction on HEI 
competitiveness, student retention, and efforts to attract new 
students in a highly competitive higher education market [31]. 
HEI leadership should consider that prospective students gather 
information about the HEI by contacting current graduates and 
visiting the website and social media pages. The great satisfied 
students are more loyal to their HEI and spread positive 
comments and recommend the HEI to others [32]. Therefore, 
to ensure that an HEI has a competitive advantage over other 
HEIs, management should do activities to improve student 
feedback on the quality of administrative and educational 
services, seek ways to exceed student expectations and provide 
high-quality services [33–38]. Students' perspectives on the 
quality of educational services can be seen as a basis for 

adapting marketing efforts to answer student needs [6] and 
improve institutional performance [39]. 

According to many researchers, student satisfaction is an 
indicator of service quality in HEIs, and students' evaluation of 
the quality of educational services is an effective tool for 
improving the quality of HEIs [7], [31], [37], [40–52].  

Based on a detailed analysis of developed questionnaires 
for evaluating the quality of services, this paper explores the 
possibilities of automation of the overall process for studying 
student satisfaction with the quality of services. Section II 
reviews different factors contributing to student satisfaction. 
Section III discusses various methods and tools used to 
measure student satisfaction. Section IV presents the developed 
prototype of a software tool for surveys conducted. Section V 
presents the results, which allows HEIs to make informed 
decisions to improve the quality of services and compare the 
results of their HEIs with those of competing universities. 
Section VI, conclusion, discusses the contributions, limitations 
of the study and plans for future research. 

II. QUALITY OF SERVICES IN HEIS 

Kara and DeShields [53] suggest HEIs recognizing the 
importance of student evaluation of quality services would, in 
most cases, meet the student's needs to a great extent. Several 
empirical studies have been conducted over the years on the 
factors contributing to student satisfaction. Douglas, Douglas 
and Barnes found [54] the quality of learning resources was not 
a determining factor. According to the results of other studies, 
the quality of resources is a vital component of the quality of 
educational services [55-56]. The quality of resources is a 
multidimensional construct evaluated by indicators for support 
teaching, learning and research activities in HEIs. Such 
indicators include lecture facilities, laboratory facilities, library 
services and access to information and communication 
technology (ICT) infrastructure and digital resources [57-58]. 
According to Arambewela and Hall, teaching style, innovative 
provision of knowledge, faculty support and feedback 
influence students' satisfaction [59]. Other researchers also 
point to innovative changes in curricula [60] and teaching 
methods [61] as determinants of student satisfaction. Muhsin, 
Nurkhin, Pramusinto, Afsari and Arham [62] also explored the 
relationship between university governance, teaching quality 
and student satisfaction and concluded that teaching quality, 
teaching facilities and good university governance have a 
positive and significant impact on student satisfaction. Tuan 
cites the services provided by the administrative staff, the 
know-how, skills and attitude of the academic and non-
academic staff as leading factors in student satisfaction [63]. 
Similar are the main aspects influencing the quality of services 
in HEIs identified by Sultan and Wong [64] - academic 
environments, academic and non-academic staff. Another 
group of researchers identified technological, learning, 
executive and psychological environment as the main factors 
for student satisfaction [51], [65]. Kara, Tanui and Kalai 
identified learning facilities, availability of textbooks and 
library environment as determinants of student satisfaction 
[66]. Other researchers point to understanding and effective 
communication between students and staff within the education 
environment as a leading factor in determining service quality 
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and student satisfaction [2], [46]. According to Vinogradova, 
Kulyamina, Vasileva, Bronnikova and Vishnyakov, many 
factors can influence the formation of consumer expectations, 
such as the student's own needs, life experience, public 
opinion, the state of the educational organization, current 
information on the labour market [67]. According to Hoque, 
Akhter, Absar, Khandaker and Al-Mamun [29], among the 
main factors that influence student satisfaction are the 
comfortable of lecture halls, service timely provision, the 
capacity of non-academic staff to solve problems, experienced 
lecturers for teaching and research, and the focus of university 
management on students. 

III. APPROACHES AND TOOLS FOR QUALITY ASSURANCE 

AND ASSESSMENT 

The difficulties in identifying the quality dimensions make 
challenges in developing models and tools for evaluating the 
quality of services in higher education [13] and using industry 
models for service quality evaluation. Due to their limitations, 
imposed mainly by the centrality of student learning services, 
industry models can be used with partial success [19] and 
therefore have to be adapted to reflect the specifics of higher 
education. 

Total quality management (TQM) is a widely used model 
for improving the performance of service providers and 
customer satisfaction. Companies that implement TQM [68] 
transform their organisational culture by engaging all their 
members to contribute to improving products, processes and 
services. Many HEIs implement TQM to respond to market 
pressures while producing high-quality results and striving for 
self-improvement due to their social contribution [69-70]. 
Some researchers are sceptical about its applicability in HIEs 
[71] before the identity and characteristics of education [72-
74]. However, many scholars have found that TQM can 
address stakeholder expectations and challenges in HIEs [75]. 

The interest in developing models for assessing service 
quality began in the 1980s. In the beginning, research focused 
primarily on developing industrial models for evaluating 
customer satisfaction, such as the perception model customer-
perceived service quality [76], SERVQUAL [77] and 
SERVPERF [78]. 

Marsh [79-80] proposed the SEEQ tool allowing students 
to assess the quality of teaching, content and learning in nine 
areas – Teaching/Course Value, Instructor Enthusiasm, 
Organization of Presentations and Materials, Group 
Interaction, Student-Teacher Interaction, Scope, 
Exams/Assessment, Tasks/Reading Materials, and Workload. 

Parasuraman, Zeithaml and Berry [81] proposed a model 
for measuring service quality based on a multiple-item scale. 
SERVQUAL is based on the view that the evaluation of the 
service quality of customers is fundamental, and service quality 
is closing the gap between service expectations and 
perceptions. Researchers outline ten dimensions of service 
quality: Reliability, Responsiveness, Competence, Access, 
Courtesy, Communication, Trust, Security, Customer 
understanding and Tangibility. Dimensions in the model are 
defined as a measure of how well the level of service provided 
reply customer expectations. To overcome some difficulties in 

evaluation, researchers proposed an updated version of the 
model in 1988. The updated version has five dimensions [77]: 
Tangible assets (physical facilities, equipment, staff, etc.), 
Reliability (the ability for reliable service provision), 
Responsiveness (willingness to serve and assist customers 
quickly), Security (employees' ability to inspire trust and 
confidence, politeness and awareness), Empathy (providing 
individual attention to customers). The evaluation is done 
through a questionnaire containing 22 questions to assess the 
five dimensions of the service, allowing for evaluating the 
customers' expectations and the service provider's performance. 
Due to its flexibility and ability to be adapted to sector-specific 
requirements, the proposed model is widely used to assess the 
quality of services in industries from various sectors, including 
retail, banking, healthcare and education [82–90]. According to 
several researchers, the SERVQUAL model is the most well-
known and commonly used model for evaluating the quality of 
services in higher education, incl. from students [9], [39], [91–
105]. 

Tan and Kek [91] used SERVQUAL to assess student 
satisfaction in Singapore and concluded that some cultural 
factors should be considered when developing the assessment 
questionnaires. 

Dado, Taborecka-Petrovicova, Riznic and Rajic [92] used 
SERVQUAL to study the service quality in HEIs in Serbia. 
They conclude there is a significant gap between student 
expectations and perceptions. Legcevic, Mujic and Mikrut [94] 
also used SERVQUAL to identify the gap between students' 
expectations and perceptions of educational services in Croatia. 
The survey results show that the negative difference in service 
dimensions can be used as a guideline for planning and 
allocating resources to improve the quality of educational 
services. Over the years, researchers have developed several 
modified versions of the tool adapted for evaluating the quality 
of services in HEI. 

Aghamolaei and Zare [106] proposed a modified version of 
the SERVQUAL instrument that allows the evaluation of the 
quality of educational services by students. The questionnaire 
measures perceptions and expectations of students from the 
service in five dimensions – Confidence, Responsiveness, 
Empathy, Reliability and Tangibility. Study results were 
analysed using SPSS13 software using descriptive statistics, 
paired t-test, Wilcoxon, Friedman and ANOVA. Using the 
proposed tool, 350 students evaluated the service quality. 

Zafiropoulos and Vrana [107] developed a modified 
version of the model to assess the quality of services in HEIs in 
Greece from students and teachers. The evaluation study shows 
no significant differences in how students and academic staff 
perceive the quality of education. 

The HEdQUAL tool (based on SERVQUAL) [108] allows 
students to evaluate the quality of services in HEIs. Students 
complete a questionnaire with 27 indicators divided into five 
groups: teaching and course content; administrative services; 
academic facilities; university infrastructure; support services. 
The creators underline the possibility of expanding the 
functionality of the service quality assessment tool by all 
stakeholders – academic staff, support and administrative staff. 
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Đonlagić and Fazlić [13] developed a service quality 
assessment tool based on SERVQUAL. The proposed 
questionnaire contains 25 questions for each scale: one to 
measure the expectations of students and one to measure their 
perception of the services provided. The questions cover all 
dimensions of the SERVQUAL model – tangible assets (four 
questions for equipment, infrastructure, interior, teaching 
materials, etc.), reliability (six questions for reliably providing 
the service, such as allowing student problems, claims and 
requests), responsiveness (three questions related to the 
provision of quick service to students), assurance (six questions 
to evaluate the knowledge and politeness of the academic and 
non-academic staff and their ability to express trust and 
confidence) and empathy (six questions for the individual 
attention given to students). Each question is rated on a 7-point 
Likert scale. HEIs leadership can use the results of the service 
quality evaluation as input for planning and strategy setting. 

Hassan and Yusof proposed a modified version of 
SERVQUAL that allows the study of the difference between 
expectations and satisfaction of students with the quality of 
educational services [109]. The sub-dimensions of education 
service quality are Reliability, Assurance, Empathy, 
Responsiveness, Tangibles (program and service quality), 
Communication, Knowledge/Expertise, Systems/Secondary 
Services, Social Responsibility and Development. The authors 
used a questionnaire to collect the data and a t-test and 
discriminant technique for results analysis. 

Guillén Perales [110] proposed an approach to assess the 
impact of the primary variable on service quality and 
determined its significance from students. The evaluation is in 
two stages. In the first stage, quality evaluation of the service is 
carried out based on the feedback collected from the students, 
using a modified version of the SERVQUAL model for this 
purpose. In the second stage, evaluators should compare the 
results obtained by students and academic staff. The proposed 
approach was tested for service quality evaluation by 580 
students. The results reveal the most significant dimensions of 
service quality identified by students. The comparison of the 
results with those of the academic staff showed notable 
differences in quality evaluation. 

Rizos, Sfakianaki and Kakouris [111] discussed the 
differences between students' perceptions and expectations of 
the quality of administrative services. They explored the 
quality of administrative services of an HEI by assessing 
student satisfaction in the TQM context. The developed 
questionnaire follows the SERVQUAL model. It contains 22 
questions to research perceptions and expectations regarding 
the quality of administrative services adapted for the 
educational environment, divided into five dimensions: 
Tangibility, Reliability, Responsiveness, Assurance and 
Empathy. With the proposed tool, the quality evaluation of 
administrative services of 5 HEIs in Greece was carried out 
based on primary data from 104 students. The obtained results 
make it possible to formulate recommendations for importance 
and effectiveness. 

Rozak et al. [18] proposed a model for evaluating the 
quality of educational services in HEIs based on the 
SERVQUAL model. Following the proposed model, the 

authors developed a questionnaire with 25 closed-ended 
questions on two scales: one to measure students' expectations 
regarding the quality of educational services and the other to 
measure student satisfaction. The collected data is analysed 
using numerical and statistical analysis techniques and tools 
such as SPSS. The validity and reliability of each of the items 
of the model dimensions are measured using the reliability test 
and the qualification of Cronbach's alpha scores. The collected 
data should be analysed using descriptive statistics. Using this 
tool, 236 students evaluated the service quality in Russia and 
Indonesia. 

Hoque, Akhter, Absar, Khandaker, and Al-Mamun [29] 
developed an instrument to measure student satisfaction with 
service quality in private universities in Bangladesh based on 
the SERVQUAL model. The questionnaire developed to 
collect primary data contains 43 questions – 4 for demographic 
characteristics, 21 for quality of service, 10 for student 
satisfaction and 8 for student loyalty to the university. All these 
questions require a response on a 5-point Likert scale. During 
the pilot study, 229 students filled in the questionnaire. Primary 
data were analysed using AMOS 22 and structural equation 
modelling (SEM). 

Ganbold, Park and Hong [112] proposed an approach for 
evaluating students' requirements regarding the quality of 
educational services in HEIs based on three models – 
SERVQUAL, KANO and TIMKO. The evaluation takes place 
in three phases. During Phase 1, using SERVQUAL, a 
measurement factor is determined to assess the quality of the 
educational service. The respondents' perceptions of service 
quality are classified using a two-dimensional quality 
classification scheme applying the KANO model. During the 
last phase, the degree of satisfaction and dissatisfaction of the 
students is calculated based on the TIMKO equation. This 
approach provides a satisfactory level of quality indicators to 
improve student satisfaction based on the PCSI index and 
ultimately allows HEIs leadership to develop a student 
satisfaction strategy. The tool was experimented with, to 
determine the degree of student satisfaction with higher 
education services in Mongolia and identify the quality 
characteristics that can improve student satisfaction based on 
the Potential Customer Satisfaction Improvement Index 
(PCSI).  

The IPA importance-performance analysis is an exciting 
addition to the existing service quality measurement models 
[113-114]. According to this model, consumer satisfaction is a 
function of two components – the importance of the product to 
the customer and its performance by the service provider. IPA 
is a diagnostic tool that can identify attribute importance and a 
product or service benefits to satisfy customer needs [114, 
115]. As it diagnoses the main disadvantages and sets the 
priorities using this tool, companies can overcome the 
shortcomings of SERVQUAL and discover their strengths and 
weaknesses. IPA uses a matrix in which one axis measures 
supplier performance, and the second axis measures customer 
importance [116]. Due to its simplicity and usefulness in 
making significant management decisions, IPA is used to 
evaluate service quality in various fields [117], including 
higher education [118]. Some researchers fault the model 
before the applied methods of dividing the quadrants and 
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evaluating the results. As a result, some modifications have 
been proposed [113], [119–121]. 

Researchers doubt the SERVQUAl model because 
perceptions and expectations are measured together after 
consumers use the service. On the one hand, this may 
subconsciously change expectations, and on the other hand, 
evaluating the service before submitting give often a different 
result [122-123]. 

According to Cronin and Taylor, the relationship between 
expected and received quality is not an appropriate approach 
for evaluating service quality, and they suggest considering it 
as a predictor of the service quality only perceptions [78]. The 
developed SERVPERF model includes 22 items to measure 
customer satisfaction with service. According to researchers 
[83], [124] SERVPERF outperforms SERVQUAL in selecting 
the most effective service quality model in developing 
countries. 

As a result of research, Abdullah [125] researched the 
general applicability of the SERVPERF model in HEIs. He 
proposes a modified version for assessing student satisfaction 
with the services offered. HedPERF includes 49 quality 
indicators specific to higher education (13 from the 
SERVPERF model), divided into six dimensions – Non-
academic aspects, Access, Academic aspects, Clarity, 
Reputation and Programmatic issues. Since it is based on 
SERVPERF, it also assesses service quality as a performance 
function. The tool was tested for validity and reliability by 
conducting an empirical study. As disadvantages of the model, 
researchers point to the overlapping of questions, the emphasis 
on administrative aspects, its limitations for evaluating other 
services, and the small number of HEIs in which HedPERF has 
been tested [88], [126]. 

Shaik, Lowe and Pinegar [127] proposed a tool to measure 
the quality of distance learning from students. The developed 
DL-sQUAL tool allows assessment of the quality of 23 
services, divided into three areas – Quality of training services, 
Management and administrative services and Communication. 
Based on the evaluation results, administrators can identify 
services that need to be improved and opportunities for staff 
training. According to its creators, only administrators of 
distance learning can use the DL-sQUAL to assess the 
strengths and weaknesses of the services offered. 

Hussain and Birol [6] developed a tool to evaluate student 
satisfaction with service quality based on SERVQUAL and 
SEEQ. They suggest three dimensions for quality evaluation: 
service quality (non-academic services), learning quality 
(academic services) and student satisfaction. The first two 
dimensions (non-academic and academic services) are 
considered multidimensional constructs and independent 
learning variables, and satisfaction is the dependent learning 
variable. Service quality is assessed in five areas (tangibility, 
reliability, responsiveness, confidence and empathy) and 
learning quality in nine areas (Learning values, Instructor 
enthusiasm, Course organization, Breadth of coverage, Group 
interaction, Individual understanding, Examination/assessment 
rules, Tasks and Workload). The proposed questionnaire 
contains 59 questions – 22 for service quality (based on 
SERVQUAL), 33 for learning quality (based on SEEQ), and 4 

for student satisfaction. All these questions require a response 
on a 5-point Likert scale. A pilot study of the tool was 
conducted in Cyprus involving 330 students. The authors use 
means, standard deviation and frequencies, reliability analysis, 
exploratory factor analysis and regression analysis for results 
analysis. 

Adapting the so-called "360-degree feedback" for 
evaluating the human resources management of a given 
company has been created as a tool for quality evaluation of 
management activities in HEIs [128, 129]. The teachers, 
students and graduates give feedback based on criteria defined 
according to the evaluated object (curriculum, processes, 
disciplines, etc.). Each stakeholder evaluates only these criteria 
for which (s)he has the necessary knowledge or experience. 

Kara, Tanui and Kalai [66] explored the relationship 
between educational quality service and student satisfaction 
and developed an instrument to evaluate educational quality 
service and student satisfaction. The questionnaire contains 64 
questions – 26 for academic resources, eight for administrative 
services, 22 for teaching and eight for social services offered. 
All these questions require a response on a five-point Likert 
scale. Using the questionnaire, the authors evaluate the quality 
of services in eight universities in Kenya by collecting primary 
data from 1062 students. They used factor analysis, descriptive 
statistics and regression analysis for data analysis. 

Based on Harvey and Green's [130] quality framework, 
Kivistö and Pekkola [4] underlined a possible understanding of 
the dimensions of quality in HE administration – quality as 
exclusivity/excellence, quality as perfection/consistency, 
quality as fitness for purpose, quality as value for money, 
quality as transformation. According to them, the main tools 
for ensuring the quality of administrative services are 
regulations and action plans, administration audits, conducting 
periodic surveys among the users of administrative services 
(academic staff, non-academic staff, students, external 
stakeholders), analysis of quantitative data for financial and 
human resources and cost measurement, performing 
benchmarking and conducting internal forums for open 
dialogue and sharing of experience on the use of administrative 
services. 

Vnoučková, Urbancová and Smolová [131] evaluated key 
internal quality management processes from students and 
identified factors for effective internal quality process 
management. They offered a tool for the quality of the 
management process evaluation in five key areas – leadership 
and strategic planning, focus on students and stakeholders, 
measurement of student learning outcomes, human resources 
planning and education process management. The authors used 
a quantitative study (filling in questionnaires) and a qualitative 
study within the target groups to collect data for evaluation. 
Students rated all indicators in the questionnaire on a five-point 
Likert scale. Primary data from the questionnaires are analysed 
using descriptive statistics and bivariate statistical methods. 

According to Lestari and Khusaini [46], analytical tools can 
support HEIs in fulfilling their vision and mission. They are 
suitable for measuring student satisfaction and can be used to 
evaluate the quality of educational services. They offer a tool 
for assessing student satisfaction with the quality of academic 
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and non-academic administrative services and the availability 
of educational facilities. The evaluation is going on a proposed 
model with indicators in 5 areas – Reliability, Responsiveness, 
Confidence, Empathy and Physical evidence. The primary data 
for conducting the study were collected by filling in 
questionnaires from 184 students who evaluated the indicators 
using a five-point Likert scale. The survey results are analysed 
by comparing the differences in expectations and satisfaction in 
using the service, conducting a matched pairs test using SPSS 
and showing in a Cartesian diagram. 

Prima and Saputra [132] considered the level of satisfaction 
of customers as a measure of the quality of services in HEIs. 
They propose a service quality assessment model based on 
previous research in the field [133] with ten dimensions 
(reality, responsiveness, competence, access, courtesy, 
communication, reliability, security, customer 
understanding/knowledge and tangibility) divided into five 
main areas – Reliability, Responsiveness, Assurance 
(competence, courtesy, security), Empathy (access, 
communication and understanding of the customer) and 
Tangibility. 

Mastoi, Xin Hai and Saengkrod [3] explored the level of 
student satisfaction with the quality of administrative services, 
educational services, support facilities and physical 
environment. Based on an extensive literature review and 
qualitative data collection from interviews conducted with 
students and faculty, they identified five main dimensions of 
HESQUAL that were considered independent determinants for 
evaluating a dependent variable for overall student satisfaction 
– administrative quality, physical environment quality, the 
primary educational quality, the quality of the support facilities 
and the transformative quality. They collected the data for 
conducting the study from 500 questionnaires, did results 
analyses in SPSS and used multiple linear regression analysis 
to evaluate the role played by each factor in predicting student 
satisfaction. 

Amoako and Asamoah-Gyimah [51] explored the factors 
contributing to student satisfaction with educational services 
and the quality assurance of services offered by HEIs. They 
offered two instruments – to evaluate the overall satisfaction of 
teachers and students from the quality of services. The 
questionnaire for students was developed based on previous 
research by Stukalina [65] and contains 19 questions divided 
into three dimensions - Technological environment (assesses 
the availability, adequacy and access to modern technologies in 
the context of their studies), Learning Environment (assesses 
the situation in the classroom and the teaching approach), The 
psychological environment (evaluates belonging to the 
academic family). The developed instrument assessed the 
satisfaction with educational services of 1500 students in 
Ghana. Researchers used Analysis of Moment Structures 
(AMOS) to validate the tool and test the hypotheses. 

Montemayor [134] studied the ongoing procedures, 
prevailing practices and beliefs, conditions for existing 
relationships, perceived effects, and developmental trends. This 
process goes beyond simple data collection and tabulation. 
Primary data for the study were collected using a questionnaire 
and survey results were processed with SPSS v. 23. 

Lian and Putra [11] proposed a methodology for evaluating 
the effectiveness and role of educational administration in HEIs 
in the digital era. They suggested a quantitative approach to 
measure data for efficacy and a qualitative approach to analyse 
the data according to the role. For the quantitative analysis, a 
questionnaire was developed to evaluate the administration 
with questions in four areas – goal achievement (effectiveness 
of the set goals), system (availability of resources and the 
connection with the external environment), strategic groups 
(level of satisfaction) and competitive values (criteria for 
success with educational administrative factors such as 
educational facilities, infrastructure, finance and environment). 
Each question requires a response on a five-point Likert scale. 
Qualitative research is conducted through observations, 
literature studies and interviews. The proposed approach has 
been used to evaluate the effectiveness of educational 
administration at PGRI Palembang University, Indonesia.  

Vinogradova, Kulyamina, Vasileva, Bronnikova and 
Vishnyakov [67] identified criteria and indicators for 
evaluating educational services and developed a methodology 
for measuring the quality of educational services in HEIs. They 
proposed 33 quantitative indicators for quality evaluation, 
divided into five areas – Educational programs (10), Teaching 
staff (6), Educational technologies (6), Material and technical 
provision of the educational process (5), and Management of 
education processes (6). They define weights and formulas for 
calculating the score for each area and indicator. Based on the 
indicators’ scores, they calculate a composite factor of the 
quality of educational services as considered the area weight in 
the calculation formula). In this way, the composite coefficient 
makes it possible to evaluate the quality of educational services 
in quantitative terms, the maximum value of which is 1. The 
proposed methodology allows objective evaluation and helps 
the HEIs leadership to take measures to improve the quality of 
educational services. 

Krymets, Saienko, Bilyakovska, Zakharov, and Ivanova 
[23] proposed an approach to determining the requirements for 
the quality of education from the perspective of administrative 
staff, students and employers, developed based on stakeholder 
theory and TQM. The approach involves a survey with sets of 
questions for different stakeholder groups – 
Administrative/support staff (14 items), Teaching staff (19 
items), Students (26 items), and Industry (15 items). They 
developed four frameworks with requirements to meet the 
needs of all users of educational services and to ensure the 
evaluation of the overall quality of higher education. Each 
question requires a response on a five-point Likert scale. For 
each statement, employer respondents rated both the 
expectations of graduates and the actual student performance in 
the workplace. The survey results were processed with 
Statistica 22.0 using basic analysis methods – Cronbach's α to 
check the reliability of the constructed sets of questions and 
Pearson's correlation to assess the reliability of perception and 
stakeholder requirements analysis. 

Tran [135] offered a tool to assess students' perception of 
the quality of educational services with 22 questions divided 
into five areas – Educational services (four for admission 
services, transfer, fees, etc.), Facilities and equipment (four for 
classrooms, equipment, teaching aids, level of safety and 



(IJACSA) International Journal of Advanced Computer Science and Applications, 

Vol. 14, No. 8, 2023 

156 | P a g e  

www.ijacsa.thesai.org 

hygiene), Educational environment (five for attitude, 
enthusiasm and correctness of teachers during educational 
activities), Educational activities (four for training activities), 
Development and progress of students (five for evaluating 
learning results). All questions require a response on a five-
point Likert scale. During the pilot evaluation, the authors used 
SPPS software for results analysis. 

Hai [136] investigated the factors influencing student 
satisfaction with service quality in HEIs. To conduct the study, 
Hai collected data from 396 students. During structured 
discussions, participants are presented with a list of factors and 
asked to give their opinion on the listed factors and add some 
missing factors. Hai used SPSS 20, Cronbach's Alpha 
reliability coefficient, EFA, CFA and SEM for results analysis. 

The results show that six factors influence student satisfaction 
with the quality of services – teaching staff, facilities, 
serviceability, educational activities, student support activities 
and educational programs. 

Assiri [137] explored the most significant technical, human, 
economic, social and administrative obstacles and requirements 
to make suggestions for using e-government to improve the 
quality of education services in Saudi Arabia. He developed a 
tool to identify difficulties in implementing e-administration in 
HEIs from the perspective of employees and teachers. 

Table I summarizes the criteria and the evaluation target 
(Expectation/Satisfaction) of the studied models for quality 
evaluation. The comparison proves that many factors affect the 
quality of the services offered in the education system. 

TABLE I. COMPARISON OF STUDIED MODELS 

Approach Authors Criteria 
Expectations/ 

Satisfaction 

Students Evaluations of 

Educational Quality (SEEQ) 
Marsh 1982, 1987 

Training/Course Value Enthusiasm of Instructors Organization of Presentations and Materials Group 

Interaction Student-Teacher Relationship; Exams/Assessments, Assignments/Reading Materials, 
Workload. 

Satisfaction 

SERVQUAL Parasuraman, 

Zeithaml и Berry 1985, 1988 

Reliability, Responsiveness, Competence, Access, Courtesy, Communication, Trust, Security, Customer 

Understanding and Tangibility. 

Expectations and 

satisfaction 

Modified SERVQUAL models 
- Tan, Kek 2004; Dado et al., 

2011; Legcevic et al., 2012; 
Aghamolaei, Zare,2008; 

Zafiropoulos & Vrana, 2008 

Confidence, Responsiveness, Empathy, Reliability and Tangibility. 
Expectations and 

satisfaction 

HEdQUAL Icli & Anil, 2014 
Teaching and Course content; Administrative services; Academic facilities; University infrastructure and 

support services. 

Expectations and 

satisfaction 

Đonlagić & Fazlić, 2015 

Tangible assets (equipment, infrastructure, interior, teaching materials, etc.) reliability (reliable service 

delivery, resolution of student problems, claims and requests), responsiveness (quick service), confidence 

(knowledge and courtesy of academic and non-academic staff, expression of trust and confidence) and 

empathy (given individual attention). 

Expectations and 

satisfaction 

Hassan & Yusof 2015 
Reliability, confidence, empathy, responsiveness, tangibles (program and service quality), communication, 

knowledge (expertise), systems (secondary services), social responsibility and development. 

Expectations and 

satisfaction 

Rizos et al., 2022 Tangibility, reliability, responsiveness, confidence and empathy. 
Expectations and 
satisfaction 

Rozak et al., 2022 Confidence, Responsiveness, Empathy, Reliability and Tangibility 
Expectations and 

satisfaction 

Hoque et al., 2023 Demographic characteristics, Quality of service, Student satisfaction and Student loyalty to the university. Satisfaction 

Importance performance 
analysis IPA Abalo 2007; 

Sever 2015 

Importance of an item to the customer, Benefits of a product or service to meet customer needs, and 

Performance by the service provider. 
Satisfaction 

SERVPERF Cronin & Taylor, 

1992 
22 items to measure customer satisfaction. Satisfaction 

HedPERF Abdullah, 2006 Non-academic aspects, access, academic aspects, clear understanding, reputation and programmatic issues. Satisfaction 

DL-sQUAL Shaik et al., 2006 Quality of training services, Management and administrative services and Communication. 
Expectations and 
satisfaction 

Hussain & Birol, 2011 Quality of services (non-academic), Quality of teaching (academic), Student satisfaction. Satisfaction 

Kara, Tanui & Kalai 2016 
Quality of academic resources, Quality of administrative services, Teaching and of the social services 

offered. 
Satisfaction 

Vnoučková et al., 2018 
Leadership and strategic planning, Student and stakeholder focus, Measurement of student learning 
outcomes, Human resource planning and management of the educational process. 

Satisfaction 

Lestari & Khusaini, 2018 Reliability, responsiveness, confidence, empathy and physical (material) evidence. 
Expectations and 

satisfaction 

Prima & Saputra, 2019 
Reliability, Responsiveness, Assurance (competence, courtesy, reliability and security), empathy (access, 
communication and understanding of the customer) and Tangibility. 

Satisfaction 

HESQUAL Mastoi et al., 2019 
Administrative quality, Physical environment quality, Basic educational quality, Facilities quality, 

Transformative quality. 
Satisfaction 

Amoako et al., 2020 Technological Environment, Learning Environment, Psychological Environment Satisfaction 

Vinogradova et al.,  2021 
Educational programs (10 indicators), Teaching staff (6 indicators), Educational technologies (6 
indicators), Material and technical provision of the educational process (5 indicators), and Management of 

educational processes (6 indicators). 

Satisfaction 
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Krymets et al., 2021 
Administrative (support) staff (14 items grouped into 4 factors), teaching staff (19 items into 5 factors), 

Students (26 items into 5 factors), and Industry (15 items into 4 factors). 

Expectations and 

satisfaction 

Tran et al., 2022 
Educational services (4 indicators), Facilities and equipment (4 indicators), Educational environment (5 

indicators), Educational activities (4 indicators), and Development and progress of students (5 indicators). 
Satisfaction 

Hai, 2022 Faculty, Facilities, Service capacity, Educational activities, Student support, and Educational programs. Satisfaction 

Assiri, 2023 
Technical, Human, Economic, Social and administrative obstacles and requirements for using e-

government. 
Satisfaction 

Several test evaluations of the quality of services in specific 
HEIs have been carried out using the developed tools. Part of 
these surveys was organized using software solutions for 
surveys, such as Google Forms. The conduction of similar 
surveys with such tools has some disadvantages – the 
possibility of providing access to the survey questionnaire to 
external persons, manual data processing when detailed 
analysis of results is necessary, difficulties in tracking trends in 
assessments, etc. 

Few studies have addressed the issue of monitoring the 
results of conducted studies [138-139]. None of the considered 
tools automates the overall process of evaluating student 
satisfaction, comparing results of individual HEIs and 
generating recommendations that can support HEIs leadership 
in decision-making. To ensure the high quality of the services, 
it is vital HEIs leadership not only to conduct periodic surveys, 
the results of which should be made public, but also to 
implement tools that analyse results and present them in a 
summarized form and allow them to make informed decisions 
to improve the quality of the services offered. Based on the 
results, HEIs leaders can identify weaknesses and take 
measures to improve problem areas to answer the needs of 
students and ensure student satisfaction with the quality of 
service provided by the institution's employees. 

Despite the various factors, all models have a two-level 
hierarchical structure and require evaluation on a defined scale 
(in most cases five- or seven-point Likert scale). This fact 
enables HEIs leadership to search for solutions to automate the 
whole process of evaluating the quality of services in HEIs, 
from conducting surveys, and survey results analysis to the 
generation of evaluation reports. 

IV. SOFTWARE TOOL PROTOTYPE 

Automating the overall process for evaluating the quality of 
educational services from students requires the design, 
development and implementation of a software tool that 
allows: 

 modelling of a questionnaire for evaluating the quality 
of educational services, including assigning weights to 
evaluated indicators; 

 provide an opportunity for students to fill in 
questionnaires; 

 generation of reports with the survey results for a 
specific HEI; 

 generation of recommendations for improving the 
quality of educational services offered in HEIs; 

 generation of reports for comparing the results of 
different HEIs. 

The project for a software tool for evaluating student 
satisfaction with the quality of services offered includes the 
following six subsystems: 

 Subsystem 1: Conceptual modelling of questionnaires 
(areas, indicators, weights) for quality evaluation; 

 Subsystem 2: Modelling and managing quality 
evaluation procedures in specific HEIs; 

 Subsystem 3: Evaluation of the quality of services by 
students according to the modelled questionnaire; 

 Subsystem 4: Modelling of report templates for 
summarizing the evaluation results; 

 Subsystem 5: Generation of reports (for individual HEIs 
and summary reports) for evaluating the quality of 
services in HEIs; 

 Subsystem 6: Generating recommendations for 
improving the quality of services. 

The developed software prototype UQCS is an online tool 
for evaluating the quality of educational services in HEIs by 
students. The tool generates recommendations and reports with 
evaluation results, allowing HEIs leadership to make informed 
decisions for improving the quality of services. 

 

Fig. 1. The UML diagram of the university quality control system (UQCS). 

The UML diagram shows (see Fig. 1) the main actors in the 
system (Student, Administrator and HEIs leadership) and the 
use cases they can perform. The use cases are: 

 UC1: Create new questionnaire; 

 UC2: Set question weights; 

 UC3: Publish questionnaire; 

 UC4: Fill out questionnaire; 

 UC5: Generate reports. 

Administrators can create a new questionnaire (UC1) by 
specifying the questions that will be included in the 
questionnaire and setting the weights for all questions (UC2) 
that determine how much each question contributes to the 
overall score of the questionnaire. Once the Administrators 
create the questionnaire and set the weights of the questions, 
they can publish the questionnaire so that students can start 
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filling it out (UC3). The Student can complete the 
questionnaire by answering questions and submitting their 
answers (UC4). Administrators and HEIs leadership can 
generate reports summarizing the evaluation results and 
recommendations (UC5). They can use these reports to track 
the quality of education at the university and identify areas 
where HEIs leadership can make improvements. The 
management of HEIs can review the evaluation results and the 
generated recommendations and compare the achievements of 
the HEI they manage with those of other universities. The 
arrows between the actors and use cases show the relationships 
between them. For example, the arrow from Student to UC4 
shows that the Student can perform the Fill out questionnaire 
use case. 

Subsystem 1 allows the administrator to create 
questionnaires that evaluate the quality of services provided in 
HEIs and assign weights to each question to reflect its 
importance. Using this subsystem, the administrator can model 
all the questionnaires considered in Section III. These are just a 
few of the screens that users see in Subsystem 1.  

 Questionnaire preview screen: Users see this screen to 
preview a questionnaire before it is published. They can 
see how the questionnaire will look and how the 
questions will be presented; 

 Questionnaire publishing screen: Users see this screen 
to publish a questionnaire. Once a questionnaire is 
published, it will be available for students to fill in. 

 
Fig. 2. Insert form for university data. 

Subsystem 2 allows administrators to create and manage 
quality assessment procedures for specific HEIs. The 
performed procedures can include different stages, such as 
distributing questionnaires, collecting responses, processing 
responses, and generating reports. The subsystem is sending 
emails to HEIs leadership about the organized survey. Users 
see the Questionnaire creation screen when they want to create 
a new questionnaire. They can enter the title of the 
questionnaire, add questions, and preview the questionnaire 
before publishing it. Fig. 2 shows the screen for insert of data 
for a new University in the Database. 

Subsystem 3 allows students to fill in questionnaires to 
assess the quality of services provided in the HEI. The 
questionnaires are distributed within the quality assessment 
procedures created in Subsystem 2. After completing the 
questionnaire, the student’s answers are recorded in the system 
database. Each student can fill in the questionnaire only once. 

The database UCQS contains the following tables: 

 Questionnaire Table – stores information about the 
questionnaires created by the administrators; 

 Question Table – stores the questions associated with 
each questionnaire; 

 Student Response Table – stores the responses of 
students to each question; 

 University Table – stores information about different 
HEIs. 

Fig. 3 the most significant part of the Python code using 
Flask that provides an HTTP API for the main functions of the 
"University Quality Control" system. This API allows users to 
create questionnaires, submit student responses, and retrieve 
results and recommendations. 

from flask import Flask, request, jsonify 

app = Flask(__name__) 

# Sample data storage (you should use a database in a real application) 
questionnaires = [] 

responses = [] 

# Endpoint to create a new questionnaire 
@app.route('/api/questionnaires', methods=['POST']) 

def create_questionnaire(): 

    data = request.get_json() 
    title = data.get('title') 

    description = data.get('description') 

    questions = data.get('questions') 
    if not title or not description or not questions: 

        return jsonify({'message': 'Incomplete data. Title, description, and 

questions are required.'}), 400 
    questionnaire = { 

        'title': title, 

        'description': description, 
        'questions': questions 

    } 

    questionnaires.append(questionnaire) 
    return jsonify({'message': 'Questionnaire created successfully.'}), 201 

# Endpoint to submit student responses 

@app.route('/api/responses', methods=['POST']) 
def submit_response(): 

    data = request.get_json() 
    questionnaire_id = data.get('questionnaire_id') 

    student_id = data.get('student_id') 

    responses = data.get('responses') 
        if not questionnaire_id or not student_id or not responses: 

        return jsonify({'message': 'Incomplete data. Questionnaire ID, student ID, 

and responses are required.'}), 400 
    response = { 

        'questionnaire_id': questionnaire_id, 

        'student_id': student_id, 

        'responses': responses 

    } 

        responses.append(response) 
    return jsonify({'message': 'Student response submitted successfully.'}), 201 

# Endpoint to retrieve questionnaire results 

@app.route('/api/questionnaires/<int:questionnaire_id>/results', 
methods=['GET']) 

def get_questionnaire_results(questionnaire_id): 

    questionnaire = next((q for q in questionnaires if q['questionnaire_id'] == 
questionnaire_id), None) 

    if not questionnaire: 

        return jsonify({'message': 'Questionnaire not found.'}), 404 
    # Calculate results based on responses (you'll need to implement this logic) 

    results = calculate_questionnaire_results(questionnaire_id) 

    return jsonify(results), 200 
# Endpoint to generate recommendations 
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@app.route('/api/questionnaires/<int:questionnaire_id>/recommendations', 

methods=['GET']) 
def get_recommendations(questionnaire_id): 

    questionnaire = next((q for q in questionnaires if q['questionnaire_id'] == 

questionnaire_id), None) 
     if not questionnaire: 

        return jsonify({'message': 'Questionnaire not found.'}), 404 

    # Generate recommendations based on results (you'll need to implement 
this logic) 

    recommendations = generate_recommendations(questionnaire_id) 

    return jsonify(recommendations), 200 
def calculate_questionnaire_results(questionnaire_id): 

    return {'questionnaire_id': questionnaire_id, 'results': {'question1': 4, 
'question2': 3}} 

def generate_recommendations(questionnaire_id): 

        return {'questionnaire_id': questionnaire_id, 'recommendations': 
['Improve teaching methods', 'Enhance student support']} 

if __name__ == '__main__': 

    app.run(debug=True) 

Fig. 3. Part of software code. 

In the beginning, the necessary modules are imported, 
including Flask, and an instance of the Flask application is 
created. Lists in memory (questionnaires and answers) are used 
for temporary data storage. In a real-world application, you 
need to use a database to store the data. Here we define four 
API endpoints using the @app.route() decorator: 
/api/questionnaires: POST endpoint to create a new 
questionnaire; /api/responses: POST endpoint to submit student 
responses; /api/questionnaires/ <questionnaire_id>/results: 
GET endpoint to retrieve questionnaire 
results;/api/questionnaires/<questionnaire_id>/recommendatio
ns: GET endpoint to generate recommendations. The 
create_questionnaire() endpoint allows the administrator to 
create a new questionnaire by providing a title, description, and 
a list of questions. The submit_response() endpoint allows 
students to submit their responses to a specific questionnaire by 
providing the questionnaire ID, student ID, and responses. The 
get_questionnaire_results() endpoint retrieves the results for a 
specific questionnaire, calculated based on the submitted 
responses. The get_recommendations() endpoint generates 
recommendations for improving the quality of services based 
on the results of a specific questionnaire. The 
calculate_questionnaire_results() and generate_recommenda-
tions() are sample functions representing the logic for 
calculating questionnaire results and generating 
recommendations. You should replace them with the actual 
implementation based on your requirements. The if __name__ 
== '__main__': block runs the Flask application in debug mode. 

Fig. 4 is a part of the Python Flask code that verifies the 
student user using a simple username and password 
combination. In a real-world application, one would typically 
use a more secure authentication mechanism such as JWT 
(JSON Web Tokens) or OAuth2. We import the necessary 
modules, including Flask, and create an instance of the Flask 
app. We use an in-memory dictionary (student_ credentials) to 
store the student usernames and passwords. In a real-world 
application, you should use a database and securely hash the 
passwords. We define a route /login using the @app.route() 
decorator. This route expects a POST request with a JSON 
payload containing the username and password. The login() 
function handles the login request. It checks if the provided 
username and password match the credentials stored in 

student_credentials. If the login is successful, the function 
returns a JSON response with a success message and an 
authentication token. In this example, we are using a simple 
string as the token, but in a real application, you should use 
JWT or a similar authentication token mechanism. If the login 
fails (incorrect username or password), the function returns a 
JSON response with an error message. 

from flask import Flask, request, jsonify 

app = Flask(__name__) 
# Sample student credentials (replace with actual credentials or use a 

database) 

student_credentials = { 
    #... 

} 

# Sample authentication token (replace with JWT or OAuth2 token in a real 
application) 

def generate_token(username): 

    return f'TOKEN_{username}' 

# Route to handle student login 

@app.route('/login', methods=['POST']) 

def login(): 
    data = request.get_json() 

    username = data.get('username') 

    password = data.get('password') 
    if not username or not password: 

   return jsonify({'message': 'Username and password are required.'}), 400 

   # Check if the provided username and password match the stored credentials 
  if username in student_credentials and student_credentials[username] == 

password: 

        token = generate_token(username) 
        return jsonify({'message': 'Login successful.', 'token': token}), 200 

    else: 

        return jsonify({'message': 'Invalid username or password.'}), 401 

Fig. 4. Part of software code for verification. 

Subsystem 4 allows users to create report templates that 
summarize the results of evaluating the quality of services. We 
used Jasper Reports Server as a reporting tool to implement 
Subsystem 4, which involves modelling report templates with 
evaluation results. Using JasperSoft Studio, we designed four 
report templates and defined their corresponding parameters 
(see Table II). 

TABLE II. A LIST OF DEVELOPED TEMPLATES OF REPORTS 

Template Parameter Visualized data 

Detail results of HEI 
Survey ID HEI ID 

Survey period 
Average scores by evaluated 
indicators (questions) 

Summarized results of 
HEI 

Survey ID HEI ID 
Average scores by evaluated 
areas 

HEIs ranking 
Survey ID Survey 

period 

Calculated average grades of 
HEIs 

Detail HEIs ranking 
Survey ID Survey 

period 
Calculated average grades of 
HEIs for each evaluated area 

During this stage, we designed SQL queries and data 
adapters to retrieve evaluation results from the UQCS database 
and populate the elements of report templates. After the user 
input parameter values, JasperSoft Studio fills in all data 
storage elements of templates with data retrieved from the 
UQCS database stored from Subsystem 3. The calculation of 
average scores is embedded in the developed document 
templates. The formula used considers both the grades given 
by the students on each indicator (question) and the assigned 
weights. 
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Subsystem 5 allows users to generate reports to assess the 
quality of services provided in HEIs. They can generate reports 
for an individual HEI or a group of HEIs. Subsystem 5 can run 
all developed templates (developed within Subsystem 4) stored 
in the Jasper Report Server. For this to be possible, a 
connection is required between Subsystem 3 (that store the 
evaluation results) and the Jasper Report Server. Based on this 
integration, the subsystem passes data to Jasper Reports Server 
for report generation. To enable report generation from the 
UQCS, a mechanism to trigger the report generation based on 
user requests has been implemented in Subsystem 5. Before 
report generation, the user must select the name of the report 
template and submit parameter values. The value of the HEI ID 
parameter is passed by the UQCS tool to eliminate the 
possibility of generating a report with the results of another 
HEI. The user must input values for other parameters (Survey 
ID and Survey period) as select sequentially values from drop-
down lists. After receiving parameter values, JasperReport 
Server retrieves data from the UQCS database, calculates the 
results and fills in the report template with data. Then, 
JasperReport Server returns a completed report to the UQCS 
tool. The UQCS display reports on the screen and allows users 
to download them in the desired format (e.g., HTML, DOCX, 
XLSX, PDF, CSV) and share it with different stakeholders. 
Fig. 5 presents a part of the Python Flask client code that 
interacts with the Jasper Reports Server to generate and 
download a report. 

import requests 
app = Flask(__name__) 

# Function to generate and download a report from Jasper Reports Server 

def generate_report(report_template, parameters): 
    jasper_server_url = 'http://jasper_reports_server_url' 

    username = 'your_jasper_username' 

    password = 'your_jasper_password' 
    # Authenticate with Jasper Reports Server 

    auth_url = f'{jasper_server_url}/jasperserver/rest_v2/login' 

    auth_data = {'j_username': username, 'j_password': password} 
    auth_response = requests.post(auth_url, data=auth_data) 

    if auth_response.status_code != 200: 

        return 'Authentication Failed.', 401 
# Generate the report 

    report_url = 

f'{jasper_server_url}/jasperserver/rest_v2/reports/{report_template}' 
    headers = { 'Authorization': f'Basic {auth_response.text}', 

        'Content-Type': 'application/json'} 

    report_response = requests.post(report_url, headers=headers, 
json=parameters) 

      if report_response.status_code != 200: 

        return 'Report Generation Failed.', 500 
    # Download the report 

    download_url = report_response.json()['outputResource']['uri'] 

    download_response = requests.get(download_url, headers=headers) 
    if download_response.status_code == 200: 

        # Save the report to a local file 

        with open('generated_report.pdf', 'wb') as file: 
            file.write(download_response.content) 

        return 'Report Generated Successfully.', 200 

    else: 
        return 'Report Download Failed.', 500 

# ….. Some code omitted 

Fig. 5. Part of software code for interaction with Jasper Reports Server. 

The Flask client code provides an endpoint /generate_report 
that triggers the generation and download of a report from the 
Jasper Reports Server. The generate_report() function handles 

the interaction with Jasper Reports Server. It performs 
authentication using the provided username and password and 
generates the report using the specified report template and 
parameters. The trigger_report_generation() route demonstrates 
how to trigger the report generation. Replace 
your_report_template_name with the actual name of the report 
template on Jasper Reports Server, and value1 and value2 with 
the required parameters. The generated report is saved locally 
as generated_report.pdf. 

Subsystem 6 allows HEIs leadership and the administrator 
to generate recommendations for improving the quality of 
services provided. The recommendations are based on the 
results of the quality assessment. The Subsystem selects all 
evaluated areas with a result score of less than four and 
generates a recommendation for it. The recommendation is 
generated using Google Bard Artificial Language Model and 
the Python bardapi Library (see Fig. 6). This subsystem makes 
use of the following screens: 

 Questionnaire results screen: Users see this screen to 
view the results of a questionnaire. They can see how 
students responded to the questions and the overall 
score of the questionnaire. 

 Recommendations screen: Users see this screen to view 
recommendations for improving the quality of services 
based on the results of a questionnaire. 

import bardapi 
def generate_recommendations(areas, scores): 

  """ 

  Generates recommendations for improving the quality of services in a 
university based on the evaluated areas and scores. 

  Args: 

    areas: A list of areas. 
    scores: A list of scores for each area. 

  Returns: 

    A list of recommendations. 
  """ 

  recommendations = [] 

  for i in range(len(areas)): 
    if scores[i] < 4: 

      recommendation = "Improve " + areas[i] 

      explanation = bardapi.generate_explanation(areas[i]) 
      recommendations.append((recommendation, explanation)) 

  return recommendations 

Fig. 6. Some of the code of the recommendations generator. 

This would return the following example list of 
recommendations (see Fig. 7): 

[("Improve instructional quality", "The instructional quality can be improved 

by hiring more qualified professors, providing more resources for students, and 

creating a more supportive learning environment."), ("Improve student-faculty 
interaction", "The student-faculty interaction can be improved by creating more 

opportunities for students to interact with professors, providing more support 

for student-led initiatives, and creating a more welcoming and inclusive 
environment."), ("Improve curriculum", "The curriculum can be improved by 

making sure that the courses are relevant to the needs of students, providing 

more opportunities for hands-on learning, and ensuring that the curriculum is 
aligned with the university's mission.")] 

Fig. 7. Example list of recommendations for instructional quality improved. 
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V. RESULTS 

The software tool UQCS was tested to assess the quality of 
services in three universities. After completing questionnaires 
created using Subsystem 1, users generated some reports with 
the evaluation results. 

Here are some screenshots of reports generated by a user 
with the role “HEIs leadership” during the pilot testing of the 
tool. Data for experimenting were collected from completed 
questionnaires for evaluating the quality of services in nine 
areas (Instructional Quality, Student-faculty Interaction, 
Curriculum, Support Services, Campus Environment, Value for 
money, Quality of life, Student diversity, Career opportunities) 
by students from three universities. The Likert scale values for 
each question are on a scale of 1 to 5, with 1 being strongly 
disagree and 5 being strongly agree. The total score for each 
university is calculated by adding up the Likert scale values for 
all 10 evaluated areas. 

Fig. 8 presents the generated report with summary results 
of one HEI who participated in the experiment. It shows the 
calculated average marks for each evaluated area and the 
overall student satisfaction mark. Based on the results, the HEI 
leadership can gain insights into which areas the university 
shows poor results and make informed decisions for improving 
the quality of services in these areas. 

 

Fig. 8. Summarized results of HEI. 

Fig. 9 shows a generated report with calculated overall 
satisfaction marks of all HEIs who participated in the 
experiment. The calculated scores allow the results of HEIs to 
be compared and their leaders to make informed decisions to 
improve the quality of services, which will lead to a rise in the 
ranking and an increase in the prestige of the HEI. 

 
Fig. 9. HEIs ranking. 

Fig. 10 shows a generated report with recommendations for 
improving the quality of services in one of the evaluated 
universities. 

 

Fig. 10. Generated recommendations. 

VI. CONCLUSION 

The proposed approach automates the overall process for 
measuring student satisfaction with the quality of educational 
and administrative services in HEIs. The developed tool 
automatically analyzes the collected data. HEIs leadership can 
use it to generate summary reports with survey results allowing 
them to track the satisfaction of their students and compare the 
results with those of competing higher education institutions. 
The summarized results, and the recommendations generated 
by the tool, allow managers to make informed decisions to 
improve the quality of services. The results of the experimental 
testing of the developed prototype of the software tool prove its 
applicability to support the HEIs leadership in making 
decisions for improving the quality of the offered educational 
services. 

The conducted research also has some limitations. Since it 
has been tested with students from a small number of 
universities, it does not allow making general conclusions 
about the overall student satisfaction with the quality of 
educational and administrative services in higher education 
institutions. 

In the future, the tool's functionalities will be expanded by: 

 enriching the set of report templates with the results of 
conducted studies, including for comparative analysis 
across multiple HEIs, enabling institutions to 
benchmark their performance against others; 

 extending the report generation capabilities to allow 
users to customize report templates, select specific data 
points, and choose visualizations for more tailored 
insights; 

 improving the user interface and experience of the 
UQCS tool to make it more intuitive and user-friendly 
for both administrators and HEIs leadership; 

 implementing data validation and cleaning mechanisms 
to ensure that the input data for evaluations is accurate 
and consistent, leading to more reliable results; 

 integrating machine learning models to predict potential 
areas of improvement based on historical data and 
trends; 

 strengthening the security aspects of the system, 
including encryption of sensitive data, role-based access 
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control, and secure communication with external 
servers; 

 optimizing the software architecture to ensure 
scalability as more HEIs adopt the tool and the user 
base grows; 

 implementing a feedback mechanism within the tool to 
collect user suggestions and experiences, driving 
continuous enhancements. 
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