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Abstract: This study investigates the role of organisational behaviour and change 
management in the successful implementation of Management Information Systems (MIS) for 
Outcome-Based Education (OBE) evaluation in higher education institutions. A structured 
survey was administered across 56 colleges that had adopted MIS for OBE evaluation, with a 

focus on key organisational and behavioural determinants influencing system effectiveness. To 
model the complex and interdependent relationships among these factors, a Genetic Fuzzy 
System (GFS) was developed by embedding expert knowledge within fuzzy logic rules and 
optimising them using a genetic algorithm. The proposed GFS consisted of six Single Input 
Multiple Output (SIMO) fuzzy models and was rigorously tested and validated, achieving a Root 
Mean Square Error of 0.1182 after 150 generations. The findings reveal that Leadership and 
Management Support (LMS) is the most influential factor, contributing 79% to successful MIS 
adoption and user satisfaction. Communication and Cultural Norms (CCN) were found to 

account for 70% of effective MIS utilisation, while Utilisation of Change Management (UCM) 
had a significant impact on the Time Taken for Adoption (TTA), influencing outcomes by 47%. 
While the study is limited to higher education institutions within a specific regional context, 
potentially affecting the generalisability of the results, it offers valuable insights for future cross-
regional or sectoral validation. Practically, the study provides actionable guidance for 
academic institutions aiming to enhance MIS-based OBE evaluation by emphasising strong 
leadership commitment, transparent communication, and systematic change management 
practices. The originality of this work lies in its integration of organisational behaviour and 
change management variables into MIS adoption research using a genetic fuzzy modelling 

approach, thereby presenting a novel decision-support framework that effectively bridges 
behavioural dynamics with technological implementation. 
 

Key Words: Organisational behaviour, Change management, MIS adoption, Outcome-Based 
Education, Genetic Fuzzy System, Higher education. 
 

 

I.INTRODUCTION 

Outcomes-Based Education (OBE) is a pedagogical framework that prioritises the achievement of predefined 

learning outcomes.  OBE begins with the establishment of specific, measurable, achievable, realistic, and time-bound 

(SMART) learning outcomes. These outcomes guide the entire educational process, from curriculum design to assessment 

(Kumar, 2023). Learning outcomes are articulated at various levels, including course outcomes (COs), program outcomes 

(POs), and program-specific outcomes (PSOs), ensuring a comprehensive framework that aligns with educational standards 

and industry expectations (Ohatkar & Deshpande, 2022). While OBE offers an effective approach to structuring educational 

programs, its implementation through manual processes is often labor-intensive, requiring extensive data collection, analysis, 
and record-keeping over extended periods. To alleviate these challenges, Management Information Systems (MIS) have 

emerged as a viable solution, offering a more structured and efficient means of managing and analyzing data related to 

learning outcomes. MIS facilitates the creation of institutional databases, which are essential for informed decision-making 

processes such as accreditation, self-studies, and program reviews (Bhandari, 2023). This capability is particularly valuable 

in competency-driven fields like engineering, nursing, and accounting, where outcomes assessment is critical. However, the 

success of MIS in educational institutions does not solely depend on technological factors. The effective integration of MIS 

within an institution is largely influenced by how well organisational behaviour (OB) and change management (CM) are 

managed. Successfully navigating OB and CM is essential to aligning institutional goals with the desired educational 

outcomes and ensuring the sustainability of MIS-driven processes. 

Beyond the technical implementation of MIS, the broader organisational context must be considered when assessing 

its success. Organisational culture, external pressures, leadership, and advancements in technology can all have a significant 
impact on MIS outcomes. Change management plays a pivotal role in this regard, as it addresses the human aspects of 

transformation, ensuring that individuals within the organisation are aligned with the desired changes. Effective change 

management strategies must consider these human factors to reduce resistance and facilitate a smooth transition.  Ke and 
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Wei (2005) emphasised that leadership, organisational culture, and change management are critical determinants of ERP 

success. A culture that fosters learning, development, and participative decision-making creates a conducive environment 

for ERP success. Moreover, strategic leadership actions can help align organisational goals with system implementation, 

increasing the likelihood of successful outcomes (Ke & Wei, 2005). The importance of addressing potential user resistance 

has also been recognised. Aladwani (2001) noted that process-oriented change management strategies are essential in 

overcoming resistance during ERP implementations. Furthermore, Al-Mashari (2003) argued that successful ERP 

implementation requires a careful balance between strategy, business processes, organisational structure, culture, and IT 

systems. These principles are equally applicable to MIS implementations, where integrating change management strategies 

is key to success. 
Change management principles are fundamental to the success of MIS initiatives, as they address key factors such 

as organisational culture, leadership, stakeholder involvement, and organisational readiness. Each of these elements plays a 

vital role in ensuring that MIS initiatives are implemented effectively and sustained over time. Research by Bellantuono et 

al. (2021) found that failure to adhere to change management principles often results in the failure of digital transformation 

initiatives, primarily due to inadequate management support, poorly defined objectives, and insufficient communication. In 

the healthcare sector, for example, the implementation of Electronic Medical Records demonstrates the importance of 

addressing both individual and institutional factors to facilitate change (Benedictis et al., 2020). Leadership is particularly 

critical in driving organisational change, with effective leaders emphasising a clear vision, stakeholder engagement, and a 

long-term approach to transformation (Wijk et al., 2021). Supervisors, in particular, play a crucial role in shaping employee 

attitudes towards change, significantly influencing the success of such initiatives (Mashhady, 2021). Successful 

implementations, such as the introduction of inpatient portals in healthcare settings, have highlighted the importance of 
stakeholder engagement and continuous training (Walker et al., 2019). Similarly, organisational readiness for change has 

been identified as a critical determinant of success in various sectors, including healthcare, where factors such as teamwork, 

strategic planning, and open communication are key indicators of readiness (Mrayyan, 2020). In educational institutions, 

readiness for new system integration depends heavily on strategic planning, leadership, and resource management 

(Schneidereith et al., 2020). 

Organisational readiness is a critical factor in the successful implementation of Management Information Systems 

(MIS) across diverse sectors. It refers to an organisation’s ability and preparedness to adopt and integrate new systems, 

shaped by various internal and external influences. Ram et al. (2015) highlight that key success factors, such as project 

management, business process re-engineering, and system integration, play essential roles in navigating the complexities of 

MIS integration. Additionally, adequate training and education for employees are necessary to enhance organisational 

readiness, ensuring the workforce is capable of effectively utilising new systems. Chatterjee et al. (2019) underscore that 

organisational culture and leadership strategies significantly impact readiness for MIS integration. Organisations fostering 
innovation and risk-taking, combined with strong leadership, are more likely to succeed in implementing advanced systems 

like Enterprise Resource Planning (ERP) and Customer Relationship Management (CRM). The ability to make informed 

decisions while maintaining a positive approach to risk management is vital in achieving organisational readiness. Further, 

Alkraiji et al. (2022) identified Key Influencing Factors (KIFs) affecting ERP project success through a multi-criteria 

decision analysis based on in-depth interviews with national ERP vendors. These KIFs were categorised into four main areas: 

sponsors and leadership, IT capabilities, change management, and project management, all of which are critical during both 

the pre-implementation and implementation phases. 

Performance measurement systems (PMS) play a crucial role in assessing the effectiveness of MIS, particularly 

in the context of change management. PMS creates feedback loops that support strategic change and organisational learning. 

Feurer and Chaharbaghi (1995) emphasized the importance of PMS adapting to dynamic changes in the competitive 

environment, ensuring they remain effective in guiding strategic shifts. The integration of financial and non-financial metrics 
within PMS helps align performance measurement systems with organisational goals, improving decision-making processes. 

Chalmeta and Grangel (2008) argued that PMS must be aligned with the organisation’s strategic objectives, providing clear 

analyses and enabling comparisons between current performance and strategic targets. Tools such as dashboards and 

management frameworks, including the Balanced Scorecard, are instrumental in leveraging performance measures to 

enhance organisational effectiveness and guide decision-making processes. 

In dealing with the complexities of OB and CM, fuzzy logic systems have proven to be a valuable approach, 

particularly in the context of MIS or ERP implementation. Ezzabadi et al. (2015) introduced an integrated approach 

combining the European Foundation for Quality Management (EFQM) Excellence Model with Fuzzy Logic, Analytical 

Hierarchy Process (AHP), and Operations Research (OR) models to enhance organisational performance evaluation. Through 

a case study at Yazd Regional Electricity Co., this study demonstrated how the integration of fuzzy and crisp methods helped 

in identifying organisational strengths and weaknesses, prioritising critical improvement areas, and formulating targeted 

action plans to drive business excellence. This approach, when applied to ERP implementation, ensures that high-impact 
factors are addressed, enhancing the system's success. Similarly, Nair et al. (2019) explored the readiness factors necessary 

for IT adoption in small and medium enterprises (SMEs), noting that the integration of Fuzzy Logic can help predict the 

organisational preparedness for ERP systems. This enhances decision-making by considering organisational, technological, 

and environmental factors. Ahmad (2018) further highlighted the relevance of fuzzy methods in understanding the critical 

success factors (CSFs) for technology-based systems, emphasising the importance of organisational infrastructure and 

stakeholder engagement for successful implementation. Together, these studies underscore the potential of Fuzzy Logic in 
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providing a structured, adaptable approach to ERP success, allowing organisations to navigate the uncertainties and 

complexities of implementation more effectively. Deb et al. (2022) developed a decision-making model using intuitionistic 

fuzzy information, which allowed for a thorough evaluation of ERPS options based on criteria such as system reliability and 

service support. This methodology can be applied to MIS implementations to systematically evaluate potential systems and 

select the best fit based on organisational needs. Fuzzy logic has also been used effectively in risk management, where it 

helps assess and visualise risks associated with system implementation.  

From the literature review, it has been noted that most of the success prediction models  have focused on ERP 

implementation, particularly in relation to organisational behaviour and change management. However, this study focuses 

on evaluating the effectiveness of Management Information System (MIS) implementation specifically within the framework 
of Outcomes-Based Education (OBE). This study addresses the critical role of organisational behaviour and change 

management in MIS implementation success in educational environments. A key contribution of this research is the 

development of a Genetic Fuzzy System designed to predict the success of MIS implementation in OBE settings. This system 

is tested and validated through a structured approach, which includes a survey on organisational behaviour and change 

management in the context of MIS implementation, followed by training the Genetic Fuzzy System and validating its 

predictive accuracy. This integrated model offers a novel approach to addressing the complexities of MIS success within the 

dynamic educational landscape shaped by OBE principles. 

 

II. MIS FOR OUTCOMES-BASED EDUCATION BASED EVALUATION 

Outcome-Based Education (OBE) is a pedagogical framework that focuses on achieving specific outcomes in terms 

of student skills, knowledge, and abilities upon completing a program. In the OBE model, educational goals are defined at a 
high level by Program Outcomes (POs), which represent the competencies graduates should demonstrate upon finishing their 

studies. These POs are linked to Course Outcomes (COs), which represent the expected results from individual courses that 

contribute to the program's overall objectives. To achieve these outcomes, the curriculum is structured to ensure that each 

course aligns with and contributes to the program's broader goals. 

The MIS aids in evaluating CO attainment by allowing users to input assessment tools, such as exams and 

assignments, that measure the performance indicators associated with COs. By feeding student grades and performance data 

into the system, the MIS calculates the degree of CO attainment for each course. This data is then used to assess the overall 

PO attainment for the program through a combination of direct and indirect methods, where direct attainment involves CO-

PO mapping and indirect attainment incorporates feedback from surveys and other qualitative sources. Using the information 

gathered through the MIS, educational institutions can take corrective actions to improve course delivery, teaching strategies, 

and curriculum design, ultimately leading to enhanced student outcomes and successful program implementation. These 

steps offer a structured approach to calculating CO and PO attainment, providing educational institutions with the insights 
needed to assess and improve the effectiveness of their programs. 

 

Steps for Course Outcome (CO) Attainment Calculation 

1. Define Course Outcomes (COs) 

● Establish specific outcomes for each course within a program. These outcomes should reflect what students are expected 

to know, understand, or be able to do upon completing the course. 

2. CO-PO Mapping 

● Map the COs to relevant Program Outcomes (POs). This mapping is typically done at three levels: low, medium, or 

high, indicating the strength of the connection between the course outcomes and the program outcomes. This process 

ensures that each course contributes meaningfully to the overall program goals. 

3. Set CO Targets 
● Define specific targets for each CO in terms of performance. This could involve setting benchmarks for assessment 

scores, pass rates, or other measurable indicators of success. 

4. Tool Evaluation and CO Evaluation 

● Implement assessment tools (e.g., quizzes, exams, projects) that are designed to evaluate the achievement of COs. Each 

assessment question or task should be linked to a specific CO to ensure clarity in measurement. 

● Collect student performance data by entering scores for each question into the MIS system. This step allows for the 

evaluation of student achievement relative to the CO targets. 

● Repeat this step for multiple assessment tools, if applicable, to get a comprehensive picture of CO attainment. 

5. Calculate Total CO Attainment for the Course 

● The MIS system automatically calculates CO attainment based on the data entered. This calculation may involve a 

weighted average to reflect the varying importance of different assessment tools. 

● Use this information to assess the overall success in meeting CO targets for the course. If necessary, take corrective 
actions to improve areas where CO attainment falls short. 

 

Steps for Program Outcome (PO) Attainment Calculation:  

1. Direct PO Attainment 

● Calculate direct PO attainment by aggregating the CO attainment results from all courses within the program. This 

involves using the CO-PO mapping to determine how much each course contributes to each PO. 
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● Compute a weighted average based on the relative importance of each course to get the overall direct PO attainment 

values. 

2. Indirect PO Attainment 

● Gather additional data from surveys, feedback, or other qualitative sources to assess PO attainment from a broader 

perspective. This data might include feedback from students, alumni, employers, or other stakeholders. 

● Input this information into the MIS system to get the indirect PO attainment values. 

3. Calculate Overall PO Attainment 

● Combine direct and indirect PO attainment values using a weighted average to get the overall PO attainment for the 

program. 
● This step provides a comprehensive view of how well the program achieves its intended outcomes. 

4. Take Corrective Action Based on PO Attainment 

1. Compare the overall PO attainment results with target values set for the program. If discrepancies are found, identify 

the areas that need improvement. 

2. Implement corrective actions to address gaps in attainment, which may involve adjustments to the curriculum, teaching 

methods, or other aspects of the program. 

3. The MIS system can help monitor these corrective actions to ensure continuous improvement in achieving POs. 

 

III. FACTORS AFFECTING THE IMPLEMENTATION OF MIS FOR OBE 

This study explores the critical factors affecting the successful implementation of a Management Information 

System (MIS) in educational institutions, particularly focusing on outcome-based education (OBE). By utilising a fuzzy logic 
model, we account for uncertainty and imprecision, making it ideal for studies involving complex organisational and human 

behaviour-related dynamics. To understand the relationships and interactions among these factors, we identify key input 

variables, representing organisational and change management aspects, and output variables, indicating outcomes related to 

MIS adoption and effectiveness.  These parameters are finalised based on the similar studies available in the literature. 

Further, the intuitive relationship between the inputs and outputs are explained briefly which has been utilised for the 

formulation of Fuzzy rules in the next sections.  

 
3.1. Organisational Behaviour and Change management Parameters: The key parameters that governs the  MIS 

implementation success are summarised below:  

● Alignment with Organisational Culture: The alignment between the MIS and the institution's culture is pivotal for its 

successful implementation. Organisational culture encompasses shared values, beliefs, and practices within the college. If 

the MIS aligns well with these cultural aspects, it can significantly reduce resistance from faculty, staff, and students. This 

alignment ensures that the system feels like a natural extension of the institution’s processes, rather than an imposition. As 

a result, there is a higher likelihood of widespread acceptance, which in turn boosts the Level of Adoption and Effective 

Usage of the MIS. In contrast, a misalignment could lead to pushback, lower engagement, and ultimately, underutilisation 

of the system. 

● Faculty and Staff Ownership:Ownership among faculty and staff is critical for the success of MIS implementation. When 

these key stakeholders feel a sense of ownership over the MIS process, they are more likely to be invested in its success. 

This sense of ownership can be cultivated by involving faculty and staff in the decision-making process, providing 
adequate training, and seeking their input during the implementation phase. High ownership levels often result in 

enthusiastic adoption and more effective usage of the MIS, as faculty and staff are more committed to integrating the 

system into their daily operations. Conversely, if ownership is low, there may be passive resistance or reluctance to fully 

engage with the new system, leading to suboptimal outcomes. 

● Leadership and Management Support:Leadership plays a crucial role in the success of MIS implementation. The degree 

of support from the institution's leadership and management can determine how smoothly the transition to a new MIS 

occurs. Strong leadership support manifests in clear communication of the MIS’s benefits, allocation of necessary 

resources, and a visible commitment to the system’s success. This support is vital for driving motivation and guiding the 

institution through the change process. Leadership backing is strongly correlated with the Level of Adoption and the Time 

Taken for Adoption. Without it, faculty and staff may lack the necessary direction and encouragement to fully embrace 

the new system. 
● Change Management: Change management involves preparing, equipping, and supporting individuals to successfully 

adopt the new MIS. Effective change management strategies include providing adequate training, offering ongoing 

support, and addressing concerns proactively. The smoother the change management process, the less resistance the 

institution will face during implementation. This leads to a faster adoption rate and more effective use of the MIS. Poor 

change management, on the other hand, can result in confusion, resistance, and a prolonged transition period, which 

negatively impacts both the Time Taken for Adoption and the Effective Usage of the MIS. 

● Academic Readiness: Academic readiness refers to the preparedness of the institution's academic environment for the 

MIS implementation. This includes factors like the existing technological infrastructure, the extent of training provided to 

users, and the alignment of the MIS with the college’s curriculum. High academic readiness means that the institution is 

well-prepared to integrate the MIS into its daily operations, which facilitates a quicker adoption process and enhances the 

effectiveness of the system. Low readiness, however, can slow down the adoption process and lead to a less effective use 
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of the system, as faculty and students may struggle to integrate it into their academic activities. 

● Communication and Cultural Norms: Effective communication is essential for ensuring that all stakeholders are 

informed and engaged throughout the MIS implementation process. This parameter evaluates how well the communication 

strategies align with the institution's cultural norms. Clear, consistent, and culturally sensitive communication can help 

manage expectations, alleviate concerns, and build support for the MIS. It also ensures that everyone understands the 

system’s benefits and how to use it, which is crucial for a quick and effective adoption. Poor communication can lead to 

misunderstandings, resistance, and ultimately, a delay in the adoption and effective usage of the MIS. 

 
3.2. MIS Organisational Behaviour and Change management Parameters: The key parameters that governs the  MIS 

implementation success are summarised below: 

● Level of Adoption: The Level of Adoption measures how widely and effectively the MIS is embraced by the institution. 

A higher level of adoption indicates that the MIS has been successfully integrated into the daily operations of faculty, 

staff, and students. This is a crucial indicator of implementation success, as it reflects how well the system aligns with 

the institution's needs and how effectively it has been introduced. The level of adoption is influenced by various factors, 

including the alignment of the MIS with the organisational culture, the degree of faculty and staff ownership, and the 

support provided by leadership. A high adoption rate suggests that the system is well-received and is likely to deliver the 

intended benefits, whereas low adoption could signal issues with the implementation process or the system itself. 

● Effective Usage of MIS: The Effective Usage of MIS parameter assesses how well the system is being utilised within 
the institution. Even if the system is widely adopted, its success depends on whether it is being used effectively to achieve 

desired outcomes. Effective usage means that faculty and staff are not just using the system, but are leveraging its full 

potential to improve administrative efficiency, academic processes, and overall institutional management. This is directly 

influenced by strong ownership among users, effective communication strategies during implementation, and the quality 

of change management practices. When the MIS is used effectively, it can lead to improved decision-making, better 

resource management, and enhanced educational outcomes. 

● Time Taken for Adoption: The Time Taken for Adoption parameter measures how quickly the institution fully 

integrates the MIS into its operations. A shorter adoption time typically indicates that the implementation process was 

efficient, with minimal disruptions to the institution's activities. This efficiency is often driven by strong leadership 

support, which ensures that the necessary resources and guidance are provided throughout the process. Additionally, high 

academic readiness—such as having the right infrastructure in place and ensuring that faculty and staff are well-trained—

also contributes to a faster adoption. Effective change management practices, which help to manage resistance and ease 
the transition, are also key to reducing the time taken for adoption. A quicker adoption time is generally a positive 

indicator, suggesting that the institution is well-prepared and that the MIS is well-suited to its needs. 

● Satisfaction Level and Performance Improvement of the Organisation: The Satisfaction Level of faculty, staff, and 

students with the MIS is a critical indicator of its success. High satisfaction levels suggest that the system meets the users' 

needs, is user-friendly, and contributes to the institution's goals. Satisfaction is closely linked to the effectiveness of 

communication during implementation, the degree of ownership felt by users, and the level of support from leadership. 

When users are satisfied with the MIS, they are more likely to use it effectively, which in turn contributes to improved 

organisational performance. Performance Improvement of the Organisation is another key indicator, reflecting the extent 

to which the MIS contributes to the institution’s operational efficiency and overall success. This parameter is influenced 

by several factors, including the effective usage of the MIS, high adoption rates, and the satisfaction of users. When the 

MIS is successfully implemented and effectively used, it can lead to significant improvements in areas such as data 
management, decision-making, resource allocation, and academic outcomes. The ultimate goal of MIS implementation 

is to enhance the institution's performance, and this parameter helps to measure the extent to which that goal is achieved.  

 

IV. GENETIC FUZZY SYSTEM FOR PREDICTING MIS IMPLEMENTATION SUCCESS: 

As discussed earlier, various organisational behaviour and change management parameters significantly influence 
the success of Management Information Systems (MIS) implementation. This study proposes a hybrid soft computing 

method, the Genetic Fuzzy System, to model the impact of these complex organisational and change management practices 

on MIS implementation success. The advantage of using a fuzzy logic system lies in its ability to capture expert wisdom, 

which is often based on vague and uncertain scientific intuitions, while the genetic algorithm helps in extracting insights 

from datasets. In the proposed Genetic Fuzzy System, shown in Figure 1, six simple fuzzy logic models are developed based 

on expert knowledge and further refined using a genetic algorithm to enhance outcomes based on actual survey data related 

to MIS implementation. 

 

4.1 Structure of Genetic Fuzzy System: The complete system for capturing the impact of organisational behaviour and 

change management parameters on MIS implementation success parameters involves formulation of complex Fuzzy Logic 

model. The six inputs are Alignment with Organisational Culture, Faculty and Staff Ownership, Leadership and Management 
Support, Change Management, Academic Readiness, and Communication and Cultural Norms which influence four outputs 

are Level of Adoption, Effective Usage of MIS, Time Taken for Adoption, Satisfaction Level, and Performance Improvement 

of the Organisation. However, creating a single Fuzzy logic model involves large complexity resulting in  an overwhelming 

number of possible fuzzy rule combinations (59,049). This complex model is simplified by utilising six individual fuzzy 
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logic models, each with a single input and four outputs. The complex interaction of these six inputs on the four outputs is 

captured  by taking the weighted average of the outputs from the six fuzzy logic models. These weights are optimised using 

a genetic algorithm by minimising the root mean square error between the actual and predicted outcomes of MIS 

implementation success parameters. The following sections provide a detailed breakdown of the methodology and modelling 

approach. 

 

 
Figure 1: Schematic representation of Genetic Fuzzy System 

 

4.2. Fuzzy Modeling: To develop a comprehensive fuzzy model, we have identified the key variables that influence the 

success of MIS implementation. The input variables represent various organisational and change management factors, while 

the output variables represent outcomes related to MIS adoption and effectiveness. 

 

Step 1: Input and Output variables of Fuzzy System 
Input Variables: Each input variable is discretized into three levels, represented by fuzzy sets, as follows: 

● Alignment with Organisational Culture: The degree to which the MIS aligns with the existing culture of the institution, 

with fuzzy sets of "Not Aligned," "Partially Aligned," and "Fully Aligned." 

● Faculty and Staff Ownership: The sense of ownership among faculty and staff towards the MIS implementation, with 
fuzzy sets of "Low Ownership," "Moderate Ownership," and "High Ownership." 

● Leadership and Management Support: The level of support from leadership and management during MIS 

implementation, with fuzzy sets of "Low Support," "Moderate Support," and "High Support." 

● Change Management: The effectiveness of change management practices during MIS implementation, with fuzzy sets 

of "Ineffective Change Management," "Moderate Change Management," and "Effective Change Management." 

● Academic Readiness: The readiness of the academic environment for MIS implementation, with fuzzy sets of "Not 

Ready," "Partially Ready," and "Fully Ready." 

● Communication and Cultural Norms: The effectiveness of communication within the institution, considering 

alignment with cultural norms, with fuzzy sets of "Poor Communication," "Adequate Communication," and "Effective 

Communication." 

 

Output Variables: Each output variable is also discretized into three levels, represented by fuzzy sets, as follows: 
● Level of Adoption: The degree of MIS adoption within the institution, with fuzzy sets of "Low Adoption," "Moderate 

Adoption," and "High Adoption." 

● Effective Usage of MIS: The effectiveness of MIS usage among faculty and staff, with fuzzy sets of "Ineffective Usage," 

"Moderate Usage," and "Effective Usage." 

● Time Taken for Adoption: The time required for the institution to fully adopt the MIS, with fuzzy sets of "Short Time," 

"Moderate Time," and "Long Time." 

● Satisfaction Level and Performance Improvement: The level of satisfaction among users and the resulting 

performance improvement within the organisation, with fuzzy sets of "Low Satisfaction/Improvement," "Moderate 

Satisfaction/Improvement," and "High Satisfaction/Improvement." 
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Step 2: Fuzzy Membership Functions: In this step, fuzzy membership functions are designed to represent the three levels 

of discretisation for each input and output parameter. Each parameter is assigned to specific linguistic terms, which 

correspond to their associated fuzzy sets. Figure 2 illustrates the membership functions used for the six input parameters and 

the four output parameters. Triangular membership functions are employed for all parameters, ensuring an equal distribution 

across the levels. The membership functions are defined such that the highest degree of truth (membership value of 1) 

corresponds to the central points of each level: 1 for "Low," 2 for "Medium," and 3 for "High." This design allows for a clear 

and precise representation of each parameter's level within the fuzzy logic system, facilitating accurate decision-making and 

analysis during the MIS implementation process. 

 

 
Figure 2: Triangular Membership Function used for each input as well as output.  

 
Step 3: Establishing Fuzzy Rules 

In the realm of fuzzy logic, addressing multi-input multi-output (MIMO) problems can be effectively simplified by 

breaking them down into multiple single-input to multi-output (SIMO) rules as shown in Figure 3.   

The Mamdani fuzzy inference system (FIS) is particularly favoured for its intuitive rule-based approach and ease 

of interpretation, making it suitable for applications requiring human-like reasoning. Use a FIS to process the input variables 

through the defined fuzzy rules, generating output predictions. Common methods for inference include Mamdani inference 

systems. The Mamdani approach is commonly used for its interpretability and straightforward implementation. 

This approach leverages intuition and experiential knowledge to formulate rules that guide the system's behaviour.  

Though this method allows more straightforward creation of rules,  it inherently overlooks the complex interactions between 

multiple inputs and their combined effects on the outputs. This limitation is addressed in the following sections. These rules 

are designed based on domain knowledge, survey results, and expert opinion. The table 1 provides a detailed mapping of the 

relationship between various Organisational Behaviour & Change Management Parameters (I) and their corresponding levels 

of MIS Implementation Success Parameters (O). The generic rule structure is as given below: 
If the input I1 is at Level ‘L’, then the O1 will be at Level ‘L1’ AND the O2 will be at Level ‘L1’ AND the O3 will 

be at Level ‘L1’ AND the O4 will be at Level ‘L1’. 

 

The example of SIMO rules is given below:  

If the input Alignment with Organisation Culture is at Level ‘Not Aligned’, then the MIS Implementation Success 

Parameters, Level of Adoption will be at Level ‘Low’ AND Effectiveness of Usage of MIS will be at Level ‘Ineffective 

Usage’ AND Time Taken for Adoption will be at Level ‘Long Time’ AND Satisfaction Level will be at Level ‘Long Time’ 

 

 
Figure 3: Schematic representation Single input Multi-output Mamdani Fuzzy Model 
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Step 5: Defuzzification Approach  

For each of the six SIMO Fuzzy model centroid defuzzification approaches have been utilised  to convert a fuzzy 

set into a single crisp output value. This method is widely preferred due to its simplicity and the fact that it considers all 

possible output values in the computation, providing a balanced result. In the centroid method integration is performed over 

a range of output values to find weighted mean from the triggered rules output with reference to the truth values of each rule.   

As mentioned earlier, the SIMO fuzzy system inherently overlooks the complex interactions between multiple 
inputs and their combined effects on the outputs. To address this limitation, it is essential to account for these interactions. 

In this paper, this has been achieved by taking a weighted average of fuzzy outcomes generated from six SIMO fuzzy models 

developed for  each individual input as shown in equation 1-4.  These weights are optimised using the genetic algorithm for 

minimising the error between actual and predicted outcomes.   

 
Table 1: Fuzzy Rules in tabulation form with input Org. Behaviour & Change Management Parameters (I) 

Org. Behaviour 
& Change 

Management 

Parameters (I) 

Level of 
Parameters 

(L) 

MIS Implementation Success Parameters (O) 

Level of 

Adoption 

(LoA) 

Effectiveness of  

Usage of MIS 

(EoU) 

Time Taken for 

Adoption 

(TTA) 

Satisfaction Level  

(SSL) 

Alignment with 

Organisation 

Culture (AOC) 

Not Aligned Low Ineffective 

Usage 

Long Time Low 

Partially 

Aligned 

Moderate Moderate 

Usage 

Moderate Time Medium 

Fully Aligned High Effective Usage. Short Time High 

Faculty and Staff 
Ownership 

(FSO) 

Low 
Ownership 

Low Ineffective 
Usage 

Long Time Low 

Moderate 

Ownership 

Moderate Moderate 

Usage 

Moderate Time Medium 

High 

Ownership 

High Effective Usage. Short Time High 

Leadership and 
Management 

Support (LMS) 

Low Support Low Ineffective 
Usage 

Long Time Low 

Moderate 

Support 

Moderate Moderate 

Usage 

Moderate Time Medium 

High Support High Effective Usage. Short Time High 

Utilization of 
Change  

Management 

(UCM) 

Low 
Utilization 

Low Ineffective 
Usage 

Long Time Low 

Moderate 

Utilization 

Moderate Moderate 

Usage 

Moderate Time Medium 

High 

Utilization 

High Effective Usage. Short Time High 

Academic 
Readiness (AR) 

Not Ready Low Ineffective 
Usage 

Long Time Low 

Partially 

Ready 

Moderate Moderate 

Usage 

Moderate Time Medium 

Fully Ready High Effective Usage. Short Time High 

Poor 

Communicati

Low Ineffective 

Usage 

Long Time Low 

http://www.fdrpjournals.org/ijire


GFS Modelling Organisational Behaviour and Change Management Effects on MIS Implementation Success 

Published By: Fifth Dimension Research Publication             www.fdrpjournals.org/                                              36 | P a g e  

 
 

 

 

 

Communication 

and Cultural 

Norms (CCN) 

on 

Adequate 

Communicati

on 

Moderate Moderate 

Usage 

Moderate Time Medium 

Effective 

Communicati

on 

High Effective Usage. Short Time High 

 
 
𝐿𝑜𝐴 = 𝑊11 × 𝐿𝑜𝐴𝐴𝑂𝐶 +𝑊12 × 𝐿𝑜𝐴𝐹𝑆𝑂 +𝑊13 × 𝐿𝑜𝐴𝐿𝑀𝑆 +𝑊14 × 𝐿𝑜𝐴𝑈𝐶𝑀 +𝑊15 × 𝐿𝑜𝐴𝐴𝑅 +𝑊16 × 𝐿𝑜𝐴𝐶𝐶𝑁         

            (1) 

𝐸𝑜𝑈 = 𝑊21 × 𝐸𝑜𝑈𝐴𝑂𝐶 +𝑊22 × 𝐸𝑜𝑈𝐹𝑆𝑂 +𝑊23 × 𝐸𝑜𝑈𝐿𝑀𝑆 +𝑊24 × 𝐸𝑜𝑈𝑈𝐶𝑀 +𝑊25 × 𝐸𝑜𝑈𝐴𝑅 +𝑊26 × 𝐸𝑜𝑈𝐶𝐶𝑁     

            (2) 

𝑇𝑇𝐴 = 𝑊31 × 𝑇𝑇𝐴𝐴𝑂𝐶 +𝑊32 × 𝑇𝑇𝐴𝐹𝑆𝑂 +𝑊33 × 𝑇𝑇𝐴𝐿𝑀𝑆 +𝑊34 × 𝑇𝑇𝐴𝑈𝐶𝑀 +𝑊35 × 𝑇𝑇𝐴𝐴𝑅 +𝑊36 × 𝑇𝑇𝐴𝐶𝐶𝑁       

             (3) 

𝑆𝑆𝐿 = 𝑊41 × 𝑆𝑆𝐿𝐴𝑂𝐶 +𝑊42 × 𝑆𝑆𝐿⬚𝐹𝑆𝑂 +𝑊43 × 𝑆𝑆𝐿𝐿𝑀𝑆 +𝑊44 × 𝑆𝑆𝐿𝑈𝐶𝑀 +𝑊45 × 𝑆𝑆𝐿𝐴𝑅 +𝑊46 × 𝑆𝑆𝐿𝐶𝐶𝑁              (4) 

 
4.3 Weight Optimisation Process using Genetic Algorithm  

The complex interaction between multiple inputs and outputs has been modeled using Single Input Multiple Output 

(SIMO) fuzzy models. The outputs of these models are combined using weighted averages, as represented in Equations (1) 

to (4). The weights are optimised using a Genetic Algorithm (GA) to minimise the root mean square (RMS) error, which is 

computed based on the differences between actual (represented with subscript A) and predicted outcomes (represented with 

subscript A): 

Minimize       

𝑅𝑀𝑆 = ෍ ⬚

𝑖=40

𝑖=1

ቆට(𝐿𝑜𝐴𝑃 − 𝐿𝑜𝐴𝐴)𝑖
2⬚ +ට(𝐸𝑜𝑈𝑃 − 𝐸𝑜𝑈𝐴)𝑖

2⬚ +ට(𝑇𝑇𝐴𝑃 − 𝑇𝑇𝐴𝐴)𝑖
2⬚ +ට(𝑆𝑆𝐿𝑃 − 𝑆𝑆𝐿𝐴)𝑖

2⬚ቇ 

            (5) 

Subjected to weights of equations 1-4:  

𝑊11 +𝑊12 + 𝑊13 + 𝑊14 + 𝑊15 +𝑊16 = 1       (6) 

𝑊21 +𝑊22 + 𝑊23 + 𝑊24 + 𝑊25 +𝑊26 = 1       (7) 

𝑊31 +𝑊32 + 𝑊33 + 𝑊34 + 𝑊35 +𝑊36 = 1       (8) 

𝑊41 +𝑊42 +𝑊43 +𝑊44 +𝑊45 +𝑊46 = 1       (9) 

 
To optimize these weights, we utilised MATLAB's built-in GA function, which implements a Genetic Algorithm 

to search for the best possible solution. GAs, inspired by the principles of natural selection and genetics, are powerful search 

heuristics well-suited for optimising complex, multi-dimensional problems. The theoretical foundation of GAs can be traced 
back to Holland [28], and their robust performance in complex search spaces is well-documented [13]. For more detailed 

explanations, readers can refer to Goldberg [23] and literature on genetic fuzzy systems [15]. The GA in MATLAB was 

configured with specific settings and parameters to ensure effective weight optimisation: 

● Population Size: We set the population size to 200 individuals to balance computational efficiency with the diversity 

needed for a robust search. 

● Selection Function: The selection of parents was performed using the selectionstochunif function. This function employs 

stochastic uniform selection, where the parents are chosen based on a linearly spaced random selection over a range 

proportional to their fitness values. 

● Fitness Scaling: The fitness scaling was performed using the rank option. This method ranks individuals based on their 

fitness, converting raw fitness scores into scaled values. This ranking ensures that selection pressure is applied evenly, 

avoiding issues related to the spread of raw scores. 

● Crossover: The crossover operation, which recombines genetic material from two parent solutions, was controlled by 
setting the CrossoverFraction to 0.8. This indicates that 80% of the next generation, excluding elite individuals, were 

produced through crossover, with the remaining individuals generated through mutation. 

● Mutation: The mutationgaussian function was used for mutation, with parameters Scale and Shrink set to 1. This function 

introduces Gaussian-distributed random changes to the parent vectors, ensuring genetic diversity. The Shrink parameter 

ensures that the mutation impact decreases as the algorithm progresses, promoting convergence. 

● Reproduction Options: The reproduction options included setting the EliteCount to the default value, which is calculated 

as ceil(0.05*PopulationSize). This ensures that the top 5% of the population is carried over to the next generation 

unchanged, maintaining high-quality solutions. 
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Genetic Algorithm Workflow 

1. Initialisation: The GA begins by initialising a population of candidate solutions, each represented by a chromosome. 

These chromosomes encode the weight vectors subject to optimisation. 

2. Evaluation: Each individual in the population is evaluated using the fitness function, which computes the RMS error 

(Equation 5). The goal is to minimise this error by adjusting the weights. 

3. Selection: Based on the scaled fitness values, individuals are selected to create the next generation. The selectionstochunif 

function ensures a probabilistic selection mechanism that favours higher fitness individuals. 

4. Crossover and Mutation: Selected parents undergo crossover and mutation to produce offspring for the next generation. 

Crossover explores the solution space by recombining parent chromosomes, while mutation introduces new variations to 
prevent premature convergence. 

5. Replacement and Iteration: The new generation replaces the old one, with the elite individuals retained. The algorithm 

iteratively refines the population over multiple generations, gradually converging toward the optimal weight configuration.  

 

V. TESTING AND VALIDATION OF GENETIC FUZZY SYSTEM 

The effectiveness of a Genetic Fuzzy System (GFS) in modelling the impact of organisational behaviour and change 

management on MIS implementation within academic institutions was tested and validated through a structured survey. This 

survey was conducted among 56 heads and department heads across various academic institutions, ensuring a comprehensive 

understanding of the factors influencing MIS adoption and success. 

 

5.1 Survey on Organisational Behaviour and Change Management in the Context of MIS Implementation 
To model and validate the GFS, a detailed survey was carried out to capture the intricate dynamics of organisational 

behaviour and change management in relation to MIS implementation. The survey targeted key decision-makers, including 

heads and department heads, who play a crucial role in the adoption and integration of MIS within their institutions. 

The questionnaire used in this survey serves as a robust framework for evaluating various dimensions of organisational 

behaviour and change management. It is designed to explore critical factors that influence the successful implementation of 

MIS, focusing on the following key areas: 

● Alignment with Academic Culture: Examining how well the MIS aligns with the existing academic culture and values of 

the institution. 

● Faculty and Staff Ownership: Assessing the degree of ownership and involvement among faculty and staff in the MIS 

implementation process. 

● Leadership and Management Support: Evaluating the level of support provided by leadership and management, which is 

essential for driving change and ensuring the successful adoption of MIS. 
● Change Management Practices: Investigating the strategies and practices in place to manage change, including how 

resistance is addressed and how transitions are facilitated. 

● Academic Readiness: Gauging the institution's readiness for implementing MIS, including the preparedness of faculty, 

staff, and students. 

● Communication and Cultural Norms: Understanding the effectiveness of communication strategies in conveying the 

benefits and processes of MIS implementation. Exploring how the existing cultural norms within the institution impact the 

acceptance and integration of MIS. 

These aspects are crucial in determining the effectiveness of MIS implementation, as they directly influence the 

behaviour and attitudes of those involved in the process. The responses gathered from this survey not only provide a snapshot 

of the current state of MIS implementation but also offer valuable insights into potential challenges and areas for 

improvement. 
The insights derived from the survey are shown in Table 2 and Table 3 which is  used to validate the Genetic Fuzzy 

System. The GFS was tested against the real-world data obtained from the survey responses, allowing for a robust validation 

process that ensures the system accurately captures the complex interplay between organisational behaviour, change 

management, and MIS effectiveness. These questions were meticulously designed to cover all relevant dimensions, ensuring 

that the GFS is well-calibrated and capable of providing actionable insights into the factors that affect MIS implementation 

success in academic institutions. 

 

5.2 Training the Genetic Fuzzy System 

To effectively train and validate the Genetic Fuzzy System (GFS), the survey data was split into a 70:30 ratio, with 

70% of the data used for training and 30% reserved for validation. Out of the 56 responses collected from the survey, 40 

were used for training the GFS, ensuring a robust foundation for the model. During the training process, responses for each 

group of inputs, such as "Alignment with Academic Culture," are averaged to represent a collective input for that category.  

These averaged inputs were then fed into the Single Input Multiple Output (SIMO) fuzzy models. Each SIMO model 

processed these inputs to generate four outputs, reflecting the system's interpretation of the data across multiple dimensions. 
This process was repeated across all six SIMO models, resulting in a total of four outputs per model. The outputs from each 

model were combined using a weighted average to produce the predicted outputs. These predicted outputs were then 

compared with the actual responses related to the effectiveness of MIS implementation.  To assess the accuracy of the GFS, 

the Root Mean Square (RMS) error was calculated by comparing the predicted outputs with the actual outcomes using 
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Equations (1) to (4). The objective function, as defined in Equation (5), was then minimised using the Genetic Algorithm 

(GA) process described in detail in Section 4.3.  

The GA is employed to optimise the weights assigned to the outputs of each SIMO fuzzy model, refining the GFS 

to ensure it accurately captures the relationship between organisational behaviour, change management, and MIS 

effectiveness. 

 Figure 6 shows the improvement in the Fitness value over the generations and has become a stable value at around 

the 150th generation reaching to the best and mean value of about 0.1182. This results into six values of weights for each of 

the output and resulting into 24 weight values giving best performance of Fuzzy output which gives minimum value of RMS 

for the training data.  

 

 
Figure 6: Evolution of GA training performance across generations. 

 
Table 4 presents the weights assigned to outputs generated by six SIMO fuzzy models, which together illustrate the 

complex effects of Multi-Input Multi-Output fuzzy models. The final outputs are calculated by taking a weighted average of 

the results obtained from these SIMO fuzzy models. 

The level of adoption (LoA) of the MIS implementation parameter is heavily influenced by Leadership and 

Management Support (LMS) at about 79%, and by Faculty and Staff Ownership (FSO) at approximately 15%, with the 

remaining four parameters having negligible influence. The substantial weight assigned to LMS underscores its pivotal role 

in the adoption of MIS. Strong leadership support is essential as it drives clear communication, resource allocation, and 

overall motivation, all of which are crucial for ensuring widespread acceptance and integration of MIS within the institution. 

The prominence of LMS reflects its influence on setting the tone for the entire implementation process, guiding the 

organisation through the necessary changes. Although LMS is the dominant factor, FSO also plays a crucial role in MIS 

adoption. When faculty and staff are actively engaged and take ownership of the MIS process, the likelihood of successful 
adoption increases. Their involvement and commitment are key to the implementation’s success, fostering a sense of 

collective responsibility, though their influence is secondary to that of leadership. The other four parameters exert negligible 

influence on the level of adoption, highlighting the dominant impact of LMS and FSO in driving MIS adoption. 

Similarly, the Effectiveness of MIS Usage (EoU) is highly dependent on Communication and Cultural Norms 

(CCN) at approximately 70%, followed by Leadership and Management Support (LMS) and Academic Readiness (AR) at 

around 12%. EoU is heavily influenced by the alignment of communication strategies with the institution’s cultural norms. 

This significant weight emphasises the importance of clear, culturally sensitive communication in ensuring that users 

understand and effectively utilise MIS. Effective communication bridges the gap between the technical aspects of the system 

and its practical application within the institutional context. LMS and AR also contribute meaningfully to EoU. LMS ensures 

that the system is seamlessly integrated into institutional practices, while AR indicates the preparedness of the academic 

environment to support effective usage. Together, these factors create an ecosystem where MIS can be optimally utilised. 

Another key performance parameter of MIS, the Time Taken for Adoption (TTA), is largely influenced by three 
parameters: Utilisation of Change Management (UCM) at about 47%, Academic Readiness (AR) at 26%, and Faculty and 

Staff Ownership (FSO) at 18%. UCM is the most influential factor in determining TTA. The weight assigned to UCM 

highlights the critical role of effective change management in reducing the time required for MIS adoption. Well-structured 

change management practices streamline the transition process, minimising disruptions and facilitating quicker adoption. 

AR significantly impacts the adoption timeline by ensuring that the necessary infrastructure, training, and resources are in 

place. A high level of academic readiness contributes to a smoother and faster adoption process. FSO also influences the 

adoption timeline; higher levels of ownership among faculty and staff correlate with quicker adoption, as their active 

participation accelerates the process. Although LMS and CCN have a lesser impact on TTA compared to UCM and AR, they 

still contribute to a smoother transition by providing supportive leadership and maintaining effective communication. 

The final and most critical parameter in determining MIS success is the Satisfaction level (SSA) of the users, which 

is highly dependent on Leadership and Management Support (LMS) at about 79%, followed by Communication and Cultural 
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Norms (CCN) at approximately 18%. LMS is the most critical determinant of SSA, indicating that effective leadership 

ensures the system meets user needs and is well-supported, leading to higher satisfaction. The high weight assigned to LMS 

highlights its importance in aligning the system with user expectations and institutional goals, thereby enhancing user 

satisfaction. CCN also plays a significant role in determining SSA. Clear and culturally aligned communication contributes 

to user satisfaction by ensuring that all stakeholders are well-informed and comfortable with MIS. This alignment between 

communication and cultural norms ensures that the system resonates with users, further enhancing their satisfaction.  

Figure 7 illustrates the RMS values for four outputs across 40 training data samples. The figure indicates that among 

the four performance parameters, “Satisfaction Level” and “Effective Usage of MIS” show a fairly accurate mapping between 

predicted and actual values. However, “Time Taken for Adoption” exhibits higher errors, indicating less accurate mapping. 
The RMS values for “Level of Adoption” and “Satisfaction Level” demonstrate that, except for four samples, most have 
RMS values below 0.5, suggesting a reasonably good fit of the fuzzy model. Similarly, the RMS values for “Effectiveness 

of MIS Usage (EoU)” reveal that, with the exception of two samples, the majority also fall below 0.5, indicating a fairly 

accurate mapping. In contrast, the RMS values for “Time Taken for Adoption (TTA)” show that around eight samples exceed 

the 0.5 threshold, indicating that the fuzzy model does not perform as well for this parameter compared to the other three. 

 
Table 4: Optimised Weights for Six SIMO Fuzzy Models obtained using GA by minimisation of RMS Error 

between Actual and Predicted MIS Implementation Parameters 

Output of Fuzzy: 

MIS 

Implementation 

Success 

Parameters (O) 

Inputs: Org. Behaviour & Change Management Parameters 

Alignment 

with 

Organisation 

Culture (AOC) 

(W1) 

Faculty and 

Staff 

Ownership 

(FSO) (W2) 

Leadership 

and 

Management 

Support 

(LMS) (W3) 

Utilization of 

Change 

Management 

(UCM) (W4) 

Academic 

Readiness 

(AR) (W5) 

Communicati

on and 

Cultural 

Norms 

(CCN) (W6) 

Level of Adoption 

(LoA) 
2.22 15.02 79.17 0.03 0.57 2.97 

Effectiveness of 

Usage of MIS 
(EoU) 

4.65 0.40 12.72 0.03 11.87 70.32 

Time Taken for 

Adoption (TTA) 
2.37 17.56 3.78 47.49 26.43 2.37 

Satisfaction Level 

(SSA) 
1.69 0.21 79.36 0.31 0.22 18.20 

 

 

 
Figure 7: RMS Errors Comparing Actual vs. Predicted MIS Performance Indicators for GA Training Data 
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5.3 Validation of the Genetic Fuzzy System 

The genetic fuzzy system developed in the previous section was validated using a separate set of samples, 

representing 30% of the total survey data, comprising 16 samples. Figure 8 shows the RMS values for all four outputs across 

these 16 validation samples. The figure indicates that most RMS values are below 0.5, suggesting that the fuzzy model 

performs well with the validation data. Similar to the training results, the RMS values for three of the four parameters—

excluding “Time Taken for Adoption”—demonstrate a fairly accurate mapping, indicating that the fuzzy model is well-

calibrated for these parameters. Although “Time Taken for Adoption” shows less accurate mapping compared to the other 

parameters, it still reflects an improved fit relative to the training data. 
Further validation was conducted by defuzzifying the outputs and comparing the predicted values from the fuzzy 

model with the actual survey responses, rather than comparing fuzzy numbers. Table 5 presents the actual survey responses 

alongside the predicted outcomes from the genetic fuzzy system. The table reveals that the success rate for “Level of 

Adoption” and “Satisfaction Level (SSA)” is 81.25%, while for “Effectiveness of Usage of MIS (EoU)” and “Time Taken 

for Adoption (TTA),” the success rate is 75.00%. These results indicate that the developed genetic fuzzy system has strong 

training capability. However, the performance could likely be enhanced with a larger sample size. 

 

 
Figure 8: Validation of Genetic Fuzzy Model using RMS Errors Comparing Actual vs. Predicted MIS Performance Indicators 

 

Table 5: Comparison of Actual MIS Performance Outcomes with Predictions from the Final Genetic Fuzzy Model 

Sample 

No. 

Level of Adoption 

Effectiveness of Usage of 

MIS (EoU) 

Time Taken for 

Adoption (TTA) 

Satisfaction Level 

(SSL) 

Actual Predicted Actual Predicted Actual Predicted Actual Predicted 

1 High High 

Moderate 

Usage 

Effective 

Usage Moderate Moderate Medium Medium 

2 High High 

Effective 

Usage 

Effective 

Usage Long Medium High High 

3 High High 

Effective 

Usage 

Moderate 

Usage Moderate Moderate High High 

4 Moderate  High 

Effective 

Usage 

Effective 

Usage Moderate Moderate High High 

5 Moderate  Moderate  

Moderate 

Usage 

Moderate 

Usage Moderate Moderate Medium Medium 

6 High High 

Effective 

Usage 

Effective 

Usage Medium Long High High 
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7 High High 

Moderate 

Usage 

Moderate 

Usage Moderate Moderate High High 

8 High High 

Effective 

Usage 

Effective 

Usage Long Long High High 

9 Moderate  Moderate  

Effective 

Usage 

Moderate 

Usage Long Moderate Medium Medium 

10 High Moderate  

Effective 

Usage 

Effective 

Usage Long Long High Medium 

11 High High 

Effective 

Usage 

Effective 

Usage Long Moderate High High 

12 Moderate  High 

Moderate 

Usage 

Effective 

Usage Moderate Moderate Medium High 

13 High High 

Effective 

Usage 

Effective 

Usage Moderate Moderate High High 

14 High High 

Effective 

Usage 

Effective 

Usage Long Long High High 

15 High High 

Moderate 

Usage 

Moderate 

Usage Long Long Medium High 

16 High High 

Effective 

Usage 

Effective 

Usage Long Long High High 

% 

Accuracy 81.25 75.00 75.00 81.25 

 

VI. CONCLUSIONS 

This study presents a novel approach using a Genetic Fuzzy System (GFS) to model the complex relationships 

between organisational behaviour, change management, and the success of Management Information Systems (MIS) 

implementation in academic institutions. By integrating expert knowledge into fuzzy logic models and refining them with a 

genetic algorithm, the GFS effectively captures the nuances of MIS adoption and effectiveness. The GFS, structured into six 
Single Input Multiple Output (SIMO) fuzzy models, was rigorously tested and validated using survey data from 56 academic 

leaders. The results demonstrate the system’s robustness in predicting key MIS success parameters. The final optimized 

model achieved a Root Mean Square (RMS) error of approximately 0.1182 after 150 generations of genetic algorithm 

processing, indicating a strong fit between predicted and actual outcomes. Key findings from the weight optimisation process 

reveal that “Leadership and Management Support (LMS)” is the most influential factor in several success parameters. For 

instance, LMS accounts for about 79% of the influence on the “Level of Adoption (LoA)” and “Satisfaction Level (SSA)”, 

underscoring its critical role in driving successful MIS implementation. “Faculty and Staff Ownership (FSO)”, although 

secondary, also contributes significantly to LoA with a 15%  influence, highlighting the importance of faculty and staff 

engagement in the adoption process. The “Effectiveness of MIS Usage (EoU)” is primarily driven by “Communication and 

Cultural Norms (CCN)”, which exert about 70% of the influence. This finding emphasises the importance of clear and 

culturally aligned communication strategies in ensuring that the MIS is effectively utilised within the institution. LMS and 

Academic Readiness (AR) also contribute to EoU, with 12%  each, reflecting their roles in supporting MIS integration and 
user preparedness. Regarding the “Time Taken for Adoption (TTA)”, “Utilisation of Change Management (UCM)” is the 

most significant factor, accounting for 47% of the influence. This highlights the necessity of effective change management 

practices to expedite the adoption process. AR and FSO also play critical roles, contributing 26% and 18% respectively, 

indicating that readiness and ownership are key to a smooth and timely adoption process. Overall, the study confirms that 

the GFS is a powerful tool for understanding and optimising the factors that influence MIS implementation success. By 

quantifying the impact of various organisational behaviour and change management parameters, this approach offers 

actionable insights for academic institutions aiming to enhance their MIS strategies. The significant influence of leadership, 

communication, and change management underscores the need for targeted interventions in these areas to maximise the 

effectiveness of MIS implementation. 
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