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Abstract 

This article presents a framework for the implementation of Quality 4.0 aspect 

in the higher education institute. Quality 4.0 is a major domain of Industry 4.0 

revolution. Beside the industry, educational institutes are also embracing the 

new technology-based framework, which does not only revolutionize the 

educational system, but also impact their performance.  

In this research, a comprehensive framework for the implementation of Quality 

4.0 is presented. The enablers and the components of Quality 4.0 are discussed 

in detail. The article also discusses the implementation of the framework, 

consisting of big data analysis, SWOT analysis of the institute, implementation 

of documentation, digitalization and record management, ERP system and 

finally the key performance indicators (KPIs).  

The framework is specially designed for the higher education institute for the 

consistency and standardization, through the latest technology and 

digitization. 

Keywords: Quality 4.0, Industry 4.0, Quality Management System, Higher 

Education Institutes, Outcome-based education. 
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1. Introduction 

Core idea of Industry 4.0 is the ability to accumulate and analyze big data from industrial 

sources, and use this data to make decision for the higher productivities. Concurrent fields of 

Industry 4.0 are; Quality 4.0, Maintenance 4.0, Pharma 4.0 etc. Due to the advancement in 

industry and its concurrent fileds, it is the immense need of the era, to transform the quality 

assurance in higher education into the Quality 4.0 Assurance (Q4A). To address the current 

needs of higher education a comprehensive framework for the implementation of Q4A is 

highly needed. The current needs and requirements of the traditional framework of quality 

assurance and the latest trends of Quality 4.0 are need to be addressed. A comprehensive 

literature review has been conducted, which is presented below; 

Implementation of quality assurance framework, challenges and solutions and the 

transformation to the new standards are presented in other research (Tufail and Lodi, 2006), 

(Tufail and Lodi, 2008), (Bhutto et al., 2017), (Wasif et al., 2018), (Shailh et al., 2019a), 

(Shaikh et al., 2019b), (Bhutto et al., 2019). Rudzki et al. developed a generic strategic 

framework for the quality assurance in educational institutions and presented the components 

of it that can be implemented in any type of education institute (Rudzki et al., 1995). Gopal 

et al. conducted a survey to assess the maturity of total quality management (TQM) in higher 

education. They highlighted the positive outcomes of implementing TQM within the higher 

education institute (HEI) (Gopal et al., 1999). Fumasoli and Lepori presented a genetic 

strategic framework which can further be customized for the stage-wise standardization in 

structures and standards in HEIs in the specified environment (Fumasoli and Lepori, 2011).  

Teichler et al. presented their work on the possible risk analysis of globalization and overall 

impact on the higher education (Teichler et al., 2004). Garrison et al. analyzed the issues 

related to the administration and leadership, for which the controls are developed to improve 

the blending learning approach (Garrison et al., 2004). Ciolacu et al. improved the concept 

of Education 4.0 by incorporating the artificial intelligence over the big data of students 

progress (Ciolacu et al., 2017). Wittayasin highlighted the problems in attaining the vision 

of the government for the Thailand 4.0 (Wittayasin, 2018). Puncreobutr highlighted that the 

need of communication, mobile app, big data analysis and use of AR/VR will increase the 

quality in HEIs (Puncreobutr, 2016).  

It has been observed from the literature review that the Quality 4.0 implementation in HEIs 

are not new, although it has several challenges such as; quality of education at different 

academic levels and segmentations, availability of infra-structure, teaching methodologies 

and assessment mechanisms, knowledge and skill of faculty and quality assurance division 

and outcome of curricula. To address these issues, a Q4A framework for the outcome-based 

education has been developed, which is presented in the following section. A part of this 

framework has been implemented at the NED University which is discussed in detail. 
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2. Quality 4.0 Assurance Framework 

The current framework is inspired by the philosophy of Juran, which states the concept of 

Quality 4.0 for the industry bifurcated into eleven axes, namely; data, analytics, connectivity, 

collaboration, app development, scalability, management system, compliance, culture, 

leadership and competency. These core axes are further divided into the components as used 

in the traditional quality assurance frameworks (Juran, 2019). This Quality 4.0 in generic and 

is quite applicable to the manufacturing industry, however a Quality 4.0 Assurance 

Framework (see Fig. 1) has been developed in the light of outcome-based education for the 

higher education institution. 

 

Figure 1. Quality 4.0 Assurance Framework (Q4M) for Higher Education Institutes. 

2.1. Compliance  

To ensure the compliance, Quality Enhancement Cell (QEC) and Registrar Office gathers the 

requirements of stakeholders including the regulatory bodies. Qualitative data can be 

gathered in the form of relational database, whereas, quantitative data can also be gathered 

in the same way but acts as the benchmark for the further KPIs. Source of compliance data 

may be government, regulator bodies, funding agencies, collaborative institutions, 

professional councils, academic benchmarking agencies etc. Online bots and application can 

be written to continuously monitor the chan8ge in websites and new contents, which can 

further be added in the database for the further compliance.  

2.2. Competency  

Resources of the HEI are also proposed to be converted into the quantitative form, so that it 

can be compared with the benchmark institutions for the SWOT Analysis. Another relational 

database can be developed to incorporate different types of resources. In SWOT Analysis, 
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strength and weakness of HEIs are analyzed based on the resources, such as; human resource, 

infra-structure, equipment, facilities, finances etc. SWOT analysis are also converted into the 

quantitative evaluation of SWOT, i.e. internal factor evaluation (IFE) matrix and external 

factor evaluation (EFE) matrix, which will be further used to developed critical profile matrix 

(CPM) comparing the competitors and benchmark HEIs. Competitive profile matrix (CPM) 

provide quantitative comparison and highlight the strengths and weaknesses in terms of 

scoring on Likert scale. Although an automated system for the competency is not currently 

developed but based on the SWOT analysis presented in the previous research (Shaikh et al., 

2019).  

2.3. Leadership  

Leadership intuition is important to be incorporated to review vision and mission of the HEI. 

Based on the compliance (majorly scope) and the competency, mission of HEI can be 

reviewed highlighting the weak or strong areas. Using the ad optic strategy and SWOT 

analysis, vision of the HEI can be set which would provide a direction to the institution for 

the future betterment.  

2.4. Connectivity and Collaboration  

Strategic objectives or long-term objective are the bridge between the mission and vision. 

Hence it is the core aim of this stage is to develop strategic objectives of the organization 

based on the vision and mission of the organization. Based on the strategic objectives 

programme education objectives (PEOs) of the academic programmes are developed. Hence 

a sample vision and mission statement along with the strategic objectives are presented in the 

following figure. 

 

 

 

 

 

 

 

Figure 2. Strategic and Programme Objective. 
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2.5. Culture and Management System 

It is a difficult part of any organization to be captured in Q4M framework. Even though based 

on database comprising of situation, decisions and precedence, a enterprise decision support 

system can be implemented. Research qualification reward, ethical policy, environmental 

policy, quality policy and other high level policies would be developed. In NED University, 

a comprehensive Quality Management System has been implemented (Tufail et al., 2006), 

(Tufail et al., 2006). It is an integrated management system managed and updated through 

different portals, which are linked together to form a University-wide ERP system.  

2.6. Web Apps  

Different web apps are developed at NED University, to integrate different processes and 

procedure together. These apps and portals are used to collect and disseminate information 

to the stakeholders, such as; Faculty Portal, Student Portal, Employees Portal, Chairperson 

Portal, Deans Portal, VC Portal, Registrar Portal, Directorate of Finance Portal, Procurement 

Cell Portal, Directorate of Projects and Planning Portal, Undergraduate Programme Portal, 

Post-Graduate Programme Portal, Admissions Portal, Rapid Notifier etc. Specialized 

dashboard for the monitoring and control of the NED UET functions are also accessible to 

the leadership of the university, such as; Vice Chancellor, Pro-Vice Chancellor, Deans and 

Chairperson/Head of the supporting departments. All portals are integrated to generate 

consolidated reports and information and are accessible to the leadership of the university. 

Integrated ERP system of the university comprises of these all portal, MIS system, database 

and other IT infrastructure. Fig. 3 shows the illustration of the integrated ERP system. 

 

Figure 3. Integrated MIS System of NED University. 
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2.7. Data and Analytics 

To assess the effectiveness of strategic and departmental objectives, data for the KPIs are 

analyzed periodically. Data is periodically collected from all the academic and supporting 

departments. Online forms have been developed for each department and division. Although 

data is gathered in all stages of the Q4A framework, but all the data is accumulated to convert 

into the Key Performance Indicators (KPIs). Any of the KPI below the benchmark may be 

intimated to the leadership of the university through the online management system.  

2.8. Q4A Integration System 

This framework is largely depends upon the database generated through the compliance data, 

competency data, which are used to developed the vision and mission of the HEIs. 

Components of the vision and mission will used to develop strategic objectives and 

programme educational objectives of the academic departments. Based on the objectives, 

organizational culture and management processes can devised to meet the objectives. These 

objective would be measured through the KPIs for which data would be gathered through the 

web apps and portal from different stakeholders of the university. It is proposed in the Q4A 

framework that in case of lower KPIs than the benchmark, the SWOT analysis may be 

reviewed, based on the KPIs inflation, programme educational objectives and strategic 

objective can be reviewed for further benchmark. Based on attainment of strategic and 

programme educational objectives, vision and mission of the university may also be 

reviewed. This integrated Q4A framework may be implemented with intensive MIS systems 

which will be integrated together to form a comprehensive ERP system. 

4. Challenges 

In implementing the Quality 4.0 Assurance (Q4A) Framework, there are several challenges 

to be overcome. These challenges are mainly related to the culture, skills, infrastructure and 

compliance to the regulatory body. The main issue in implementing Q4A is the culture, that 

is stakeholders are not habitual of submitting data related to their profile in their respective 

portal. This is due to the complicated relational databases, which sometimes requires detailed 

information in their MIS portals. Although the stakeholders are also trained for the use of 

portals but major IT and database related skills are still needed. Due to lack of which, 

stakeholders are unable to realize the importance of the data and its refinement to be input in 

the system. NED University is shifted towards the Smart University having an integrated 

communication system which seems to be a strong infrastructure, but due to the lack of 

awareness about the IT tools, the effective communication is still a challenge to the HEI. 

Sometimes, compliance of regulatory bodies also difficult since the consolidated reports 

generated through the system are difficult to modify according to their need. Sometime, it 

becomes quite difficult to prepare reports and publications in the form of stakeholder 
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requirement due to unavailability of data. These the few challenges which need to be 

addressed for the effective use of Quality 4.0 Assurance Framework. 

5. Conclusion 

A Quality 4.0 Assurance (Q4A) Framework has been presented in the research which 

comprises of several components complying with the requirement of Quality 4.0 axes [20]. 

This work presents an integrated Q4A system which has been partially implemented at the 

NED University, whereas, the university is trying to completely implement the framework. 

It has been observed that the implementation of this framework improved the KPIs of the 

HEI. It also positively affected the culture and management system of the university resulted 

in the improved skill of employees, faculty and students in using ERP system, conversion of 

traditional university to smart university, dashboards for monitoring and control the 

processes and having consolidated reports and publications. It is recommended that 

implementing the Q4A framework with full spirit will result in an effective and efficient HEI 

competing in the global environment. 

The main limitation of the proposed work is that the effectiveness of the framework is to be 

measured, which is only possible by implementing the complete framework in the higher 

education institution. 
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