
 

 75 

Kepes       2020 Volume 18 Issue 3    pp. 75-83 

http://scholopress.com/kepes-journal 

 
A Review about the KPIs of Organizational Training in the Capability 

Maturity Model (Khraiwesh) Integration 

 

*Mohammadreza Shahriari 1, Mohammad Hesam Asoodeh 2 

 
1Associate Professor & Faculty of Industrial Management, South Tehran Branch, Islamic Azad University, 

Tehran, Iran 
2Ph.D Candidate, Department of Technology Management, Islamic Azad University, Dubai, UAE 

 

 

 

 

 

 

 

 

 

 

 

 

 

Keywords: Capability maturity model integration, CMMI, Performance, Training return on investment  

   (ROI), Framework, Organizational training 

 

1. Introduction 

The Capability Maturity Model Integration (CMMI) is a process improvement framework that provides 

organizations with a set of best practices to enhance their capabilities in delivering quality products and 

services. It was developed by the Software Engineering Institute (SEI) at Carnegie Mellon University. CMMI 

helps organizations optimize their processes, manage projects efficiently, and achieve higher levels of 

maturity in various areas such as software development, systems engineering, project management, and 

other disciplines. 

Enhancing the human resources within an organization requires effective management by the HR 

department. One crucial aspect of this is organizational training (Sreenivasan & Kothandaraman), which aims 

to enhance employees' knowledge and skills, enabling them to perform their roles efficiently and effectively. 

The primary objective of OT is to align employee capabilities with the organization's business goals and fulfill 

tactical training requirements (Rabbanikhah et al., 2016). 
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Abstract 
The Capability Maturity Model Integration (Khraiwesh) provides a structured framework for organizations to assess and 

improve their processes, and this includes the domain of organizational training. Key Performance Indicators (KPIs) play 

a crucial role in measuring the effectiveness and maturity of training practices within the CMMI context. This article 

presents a comprehensive review of the KPIs associated with organizational training in the Capability Maturity Model 

Integration. The review begins by outlining the fundamental concepts of the CMMI framework and its application to 

training processes. It highlights the importance of training effectiveness, coverage, and delivery as essential KPIs for 

evaluating the impact of training programs. Furthermore, the review examines the significance of training evaluation 

and compliance KPIs in ensuring continuous improvement and regulatory adherence. The article also explores the role 

of training return on investment (ROI) as a key indicator for assessing the cost-effectiveness and value generation of 

training initiatives. It discusses various approaches to calculating training ROI, including the consideration of both 

quantitative and qualitative measures. 
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2. Background 

The Capability Maturity Model Integration (CMMI) provides a structured framework for organizations to 

assess and improve their processes, and this includes the domain of organizational training. Enterprise 

management plays a vital role in ensuring the success of process improvement initiatives. It involves creating 

an environment that supports continuous improvement, aligning organizational objectives, and providing the 

necessary resources for implementation. These challenges can include cultural resistance to change, the need 

for comprehensive training and skill development, and ensuring consistent adoption of standardized 

processes across teams (Sreenivasan & Kothandaraman, 2019). 

Organizational objectives can be effectively realized through the implementation of strategic initiatives 

and training programs. These training programs play a crucial role in enhancing the overall training process 

and making it more efficient. It is widely recognized that training has a significant impact on fulfilling 

organizational commitments and promises. A study conducted by Cheah et al. concluded that training has a 

notable influence on enhancing organizational commitment (Ismail, 2016). To achieve a competitive 

advantage, organizations heavily rely on a well-trained workforce, necessitating the careful observation and 

empowerment of employees through training initiatives (Rabbanikhah et al., 2016; Saks & Burke‐Smalley, 

2014; Sreenivasan & Kothandaraman, 2019). 

The relationship between job training, employee satisfaction, and internal cooperation within an 

organization is closely intertwined. By implementing effective training measures, organizations can foster a 

cooperative and collaborative work environment. Measures are essential for carrying out processes and 

producing high-quality products. Through the implementation of robust measurement practices, 

organizations gain a better understanding, control, and assessment of their processes and products. This, in 

turn, enables organizations to effectively achieve their objectives in software development. Furthermore, 

measurement practices play a crucial role in project management and in assessing the quality of processes 

and products (Chang, 2016; Cheah et al., 2016; Ismail, 2016; Khraiwesh, 2020).  

Developing a software process necessitates the definition of relevant process attributes and the 

establishment of appropriate metrics for these attributes. Measurement practices play a significant role in 

managing and evaluating processes and products in computer information systems (Yassien, 2020a). By 

incorporating effective measurement practices, organizations can monitor and improve the performance of 

their processes and products, leading to better outcomes and increased efficiency. 

The Capability Maturity Model Integration (CMMI) is widely recognized as a framework that enhances 

process quality consistently. This research paper aims to investigate, analyze, and describe the impact of 

CMMI on return on investment (ROI) in the IT industry. The study focuses on a specific IT organization that has 

achieved CMMI maturity level 2, serving as a case study (Basili & Rombach, 1988; Ebert, 2009; Kitchenham et 

al., 2007; Saeed et al., 2017).  

The research begins by conducting an in-depth examination of the organization's implementation of 

CMMI at the specified maturity level. This analysis delves into the details of how CMMI has been applied 

within the organization's processes. Subsequently, the study explores the advantages and limitations 

experienced by organizations that have adopted CMMI, considering the financial aspects using the ROI 

framework. 

The paper aims to shed light on the key benefits and challenges associated with transitioning from 

conventional quality assurance practices to CMMI. By implementing CMMI, organizations can expect various 

advantages, such as improved process efficiency, enhanced product quality, and increased customer 

satisfaction. However, the research also acknowledges the potential difficulties and hurdles that organizations 

may encounter during the transition process. By examining the ROI perspective, the paper provides insights 

into the financial implications of adopting CMMI. It explores how CMMI implementation can contribute to 
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improved ROI for IT organizations. This analysis helps stakeholders and decision-makers understand the 

potential economic benefits associated with investing in CMMI and integrating it into their organizational 

processes. 

Overall, the research aims to provide a comprehensive understanding of the impact of CMMI on ROI in 

the IT industry. By examining a specific case study and considering the luxuries and limitations of CMMI 

adoption, the paper offers valuable insights into the benefits and challenges of transitioning from traditional 

quality assurance practices to CMMI (Saeed et al., 2017). 

In summary, training programs, measurement practices, and the empowerment of employees are 

integral components in achieving organizational objectives. By investing in training initiatives, organizations 

can enhance employee commitment and performance, leading to a competitive advantage. The 

implementation of effective measurement practices enables organizations to gain insights into their processes 

and products, facilitating process improvement and the attainment of desired outcomes in software 

development and project management (Khraiwesh, 2020). 

Implementing the Capability Maturity Model Integration (CMMI) framework can present several 

challenges for organizations. Some of the common challenges associated with CMMI implementation are as 

follows: 

2-1- Cultural Resistance: One of the significant challenges is resistance to change within the organization's 

culture. Implementing CMMI often requires adopting new processes, roles, and responsibilities, which can 

be met with resistance from employees who are accustomed to existing practices. 

2-2- Lack of Top Management Support: Successful implementation of CMMI requires strong support and 

commitment from top management. If there is a lack of leadership support, it can hinder the 

implementation process and negatively impact the organization's ability to achieve desired maturity 

levels. 

2-3- Resource Allocation: Implementing CMMI requires allocating resources, such as time, budget, and 

skilled personnel, for training, process improvement activities, and documentation. Organizations may 

face challenges in effectively allocating these resources while balancing other ongoing projects and 

operational demands. 

2-4- Complexity and Documentation: CMMI implementation involves significant documentation and 

process definition activities. Organizations may find it challenging to navigate the complexity of the 

framework and create comprehensive and effective process documentation that aligns with CMMI 

requirements. 

2-5- Training and Skill Development: Building the necessary skills and knowledge among employees to 

understand and implement CMMI practices can be a challenge. Organizations may need to invest in 

training programs to ensure that employees have the required competencies to adopt and follow CMMI 

processes. 

2-6- Integration with Existing Processes: Organizations often have existing processes and practices in 

place. Integrating CMMI practices with these existing processes can be challenging and may require a 

careful analysis and modification of the current workflows. 

2-7- Measurement and Metrics: Establishing meaningful and effective measurement practices aligned with 

CMMI can be complex. Organizations need to define appropriate metrics, collect data, and analyze it to 

monitor process performance and improvement. 

2-8- Maintenance and Sustained Improvement: CMMI implementation is not a one-time effort but 

requires ongoing maintenance and continuous improvement. Organizations need to establish mechanisms 

to sustain the implemented processes and ensure continuous enhancement of their maturity levels. 
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Addressing these challenges requires a systematic and phased approach to CMMI implementation, strong 

leadership support, effective communication, and a commitment to organizational learning and improvement. 

It is essential to engage stakeholders, provide training and support, and continuously monitor and refine the 

implementation process to overcome these challenges successfully (Yassien, 2020b). 

Implementing the Capability Maturity Model Integration (CMMI) model offers several benefits for 

organizations. Here are some key advantages of implementing CMMI: 

i) Process Standardization: CMMI provides a set of best practices and guidelines for process improvement 

across various areas of an organization. Implementing CMMI allows organizations to standardize their 

processes, ensuring consistency, repeatability, and quality in the delivery of products or services. 

ii) Enhanced Productivity and Efficiency: By adopting CMMI practices, organizations can streamline their 

processes, eliminate redundancies, and optimize resource utilization. This leads to improved 

productivity, efficiency, and cost-effectiveness in delivering products or services. 

iii) Improved Quality: CMMI emphasizes quality throughout the software development or service delivery 

lifecycle. By implementing CMMI, organizations can enhance their ability to identify and mitigate 

defects, reduce errors, and improve the overall quality of their products or services. 

iv) Better Risk Management: CMMI encourages organizations to identify and manage risks proactively. By 

implementing CMMI practices, organizations can establish robust risk management processes, enabling 

them to identify potential risks, assess their impact, and develop mitigation strategies to minimize 

adverse effects on project outcomes. 

v) Increased Customer Satisfaction: CMMI focuses on understanding and meeting customer requirements 

effectively. By implementing CMMI practices, organizations can enhance their ability to deliver products 

or services that align with customer expectations, resulting in increased customer satisfaction and 

loyalty. 

vi) Enhanced Organizational Capability: CMMI helps organizations build a culture of continuous 

improvement and learning. By implementing CMMI practices, organizations can enhance their overall 

capability to manage projects, develop products, and deliver services. This includes areas such as project 

management, requirements management, configuration management, and measurement and analysis. 

vii) Competitive Advantage: Implementing CMMI demonstrates an organization's commitment to 

excellence and process maturity. It can provide a competitive advantage by differentiating the 

organization from its competitors, attracting customers who value process maturity and quality, and 

increasing the organization's credibility in the marketplace. 

viii) Better Decision Making: CMMI emphasizes data-driven decision making and measurement-based 

management. By implementing CMMI practices, organizations can establish effective measurement and 

analysis processes, enabling them to make informed decisions based on reliable data and metrics. 

Overall, implementing CMMI can lead to improved process efficiency, quality, customer satisfaction, and 

organizational performance. It helps organizations establish a strong foundation for process improvement, 

enabling them to adapt to changing business needs, mitigate risks, and drive continuous enhancement in their 

products or services (Kerzner, 2019; Khraiwesh, 2020; Pane & Sarno, 2015). 

 

3. Research Methodology 

To measure the effectiveness of organizational training within the Capability Maturity Model Integration 

(CMMI) framework, we can consider using a research methodology that incorporates both quantitative and 

qualitative approaches. Here is a suggested research methodology. CMMI research methodology refers to the 

application of CMMI principles and practices in a research context. It involves using CMMI to guide and 
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evaluate research processes, with the aim of improving the efficiency, effectiveness, and repeatability of 

research activities. We took the bellow steps to define the research methodology: 

 

 

 

 
 

3.1 Considering to the abovementioned steps, here are important questions related to the Measures of 

Organizational Training in the Capability Maturity Model Integration (CMMI) 

 

3.1.1 How does your organization identify and assess the training needs of employees at different levels and 

roles? 

3.1.2 What mechanisms does your organization have in place to determine the effectiveness of training 

programs in improving employee skills and knowledge? 

Define Research Objectives 1st Step 

•Clearly articulate the research objectives and what you aim to achieve with the study. Identify the 
specific aspects of organizational training within the CMMI context that you want to measure and 
evaluate. 

Conduct Literature Review 2nd Step 

•Review existing literature, research papers, and best practices related to organizational training and 
CMMI implementation. This will help you identify relevant theories, models, and previous research 
findings that can inform your study. 

Develop Research Framework 3rd Step 

•Based on the research objectives and literature review, develop a research framework that outlines the 
key variables, constructs, and relationships you will investigate. Consider incorporating relevant models 
such as Kirkpatrick's Four-Level Training Evaluation Model or other evaluation frameworks. 

Design Data Collection Instruments 4th Step 

•Develop data collection instruments such as surveys, questionnaires, interviews, or observation 
protocols to gather data on training effectiveness. Ensure that the instruments align with the research 
framework and measure the identified variables and constructs. 
 Data Collection 5th Step 

•Administer the data collection instruments to the relevant stakeholders, which may include trainees, 
trainers, managers, and other employees involved in the training process. Collect both quantitative data  

Data Analysis 6th Step 

•Analyze the collected data using appropriate statistical techniques for quantitative data, such as 
descriptive statistics, correlation analysis, regression analysis, or factor analysis. For qualitative data, use 
thematic analysis or content analysis to identify recurring themes, patterns, and insights. 

Interpretation and Findings 7th Step 

•Interpret the data analysis results and findings in the context of the research objectives and the CMMI 
framework. Identify strengths, weaknesses, gaps, and areas for improvement in organizational training 
effectiveness. 

Recommendations 8th Step 

• Based on the findings, provide recommendations for enhancing training practices and processes within 
the CMMI framework. Suggest strategies for addressing identified gaps and improving training outcomes 
and impact. 

Report and Presentation 9th Step 

•Compile your research findings, analysis, and recommendations into a comprehensive report. Present 
your findings to relevant stakeholders, such as management, training teams, and project teams. Ensure 
the report highlights the value of CMMI in improving organizational training. 
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3.1.3 How does your organization track and measure the impact of training on project performance and 

overall organizational goals? 

3.1.4 What metrics or key performance indicators (KPIs) does your organization use to evaluate the success 

of training initiatives? 

3.1.5 How does your organization ensure that training programs are aligned with the specific needs of 

different project teams and organizational units? 

3.1.6 What processes does your organization have in place to capture and analyze feedback from employees 

regarding the quality and relevance of training programs? 

3.1.7 How does your organization measure the return on investment (ROI) of training efforts in terms of 

improved employee performance and productivity? 

3.1.8 What strategies or practices does your organization employ to encourage continuous learning and 

professional development among employees? 

3.1.9 How does your organization ensure that newly acquired knowledge and skills from training programs 

are effectively transferred and applied in practical work situations? 

3.1.10 What measures does your organization take to continuously improve its training processes based on 

feedback and lessons learned? 

These questions can serve as a starting point for assessing the measures of organizational training within the 

context of the Capability Maturity Model Integration (CMMI). They can help organizations identify areas for 

improvement and enhance their training practices to achieve higher maturity levels. While the Capability 

Maturity Model Integration (CMMI) does not prescribe specific models for measuring organizational training, 

there are various frameworks and models that can be used in conjunction with CMMI to measure and assess 

training effectiveness. Here are a few commonly used models: 

1. Kirkpatrick's Four-Level Training Evaluation Model: Developed by Donald Kirkpatrick, this model 

provides a framework for evaluating training programs at four levels: Reaction, Learning, Behavior, and 

Results. It focuses on assessing trainee satisfaction, knowledge and skills gained, behavior change, and 

the impact of training on organizational outcomes (Tan & Newman, 2013).  

2. Phillips' ROI Methodology: Developed by Jack Phillips, this model emphasizes measuring the return on 

investment (ROI) of training initiatives. It involves evaluating the financial benefits derived from 

training compared to the costs incurred. The methodology includes various levels of evaluation, 

including reaction, learning, application, business impact, and ROI (Phillips, 1998). 

3. Brinkerhoff's Success Case Method: This model focuses on identifying and analyzing success cases 

within an organization where training has made a significant impact. It involves selecting specific cases, 

conducting in-depth interviews and analysis, and documenting success stories to demonstrate the 

effectiveness of training (Brinkerhoff, 2003; Brinkerhoff, 2005). 

4. Learning Transfer Evaluation Model: This model emphasizes evaluating the transfer of learning from 

training programs to the workplace. It involves assessing factors that support or hinder the application 

of new knowledge and skills on the job, such as supervisor support, work environment, and 

reinforcement mechanisms (Yang, 2012). 

5. Baldrige Criteria for Performance Excellence: The Baldrige Performance Excellence Program offers a 

comprehensive framework for assessing organizational performance. While not specific to training, it 

can be used to evaluate training effectiveness within the broader context of organizational excellence. 

The criteria cover areas such as leadership, strategy, customer focus, measurement and analysis, 

workforce engagement, and results (Lide, 2018). 

These models can complement the CMMI framework by providing specific methodologies for measuring the 

effectiveness and impact of organizational training. Organizations can select and adapt these models based on 
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their specific needs, industry, and training objectives. It's important to align the chosen model with the goals 

and maturity level targeted in the CMMI implementation. 

These questions can serve as a starting point for assessing the measures of organizational training within the 

context of the Capability Maturity Model Integration (CMMI). They can help organizations identify areas for 

improvement and enhance their training practices to achieve higher maturity levels. 

 

3.2 KPIs of Improvement 

And finally, we introduce the KPIs 

to help organizations evaluate and 

improve their training processes, 

ensuring that training efforts align 

with organizational goals, enhance 

employee competencies, and drive 

overall performance improvement. 

By monitoring these KPIs, 

organizations can identify areas for 

improvement, make data-driven 

decisions, and enhance their 

training maturity and capability.  

These KPIs provide quantitative 

and qualitative data to assess the capability and maturity of an organization's training practices. Here are 

some KPIs related to measures of organizational training in CMMI: 

1. Training Effectiveness: This KPI measures the extent to which training programs are achieving their 

intended outcomes. It assesses the knowledge and skills acquired by employees through training and 

their ability to apply them in their work. It can be measured through pre- and post-training 

assessments, feedback from participants, and on-the-job performance evaluations. 

2. Training Coverage: This KPI evaluates the extent to which training programs cover the necessary topics 

and skills required by the organization. It measures the alignment between training content and 

organizational needs, ensuring that all critical areas are adequately addressed. 

3. Training Delivery: This KPI focuses on the efficiency and quality of training delivery methods and 

processes. It assesses factors such as training materials, trainers' expertise, training facilities, and the 

overall training experience. Feedback from participants, trainer evaluations, and training completion 

rates can be used to measure this KPI. 

4. Training Evaluation: This KPI measures the effectiveness of the organization's evaluation processes for 

training programs. It assesses whether evaluations are conducted regularly, whether they capture 

relevant data, and whether the findings are used to improve future training initiatives. The KPI can be 

measured by evaluating the frequency and quality of training evaluations and the implementation of 

improvements based on evaluation results. 

5. Training Compliance: This KPI measures the organization's adherence to training requirements, 

standards, and regulations. It assesses whether employees receive mandatory training within specified 

timeframes and whether training records are properly maintained. Compliance can be measured by 

tracking completion rates for mandatory training programs and conducting periodic audits of training 

records. 

6. Training Return on Investment (ROI): This KPI assesses the cost-effectiveness of training programs by 

comparing the benefits gained from training with the investment made. It measures factors such as 
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improved employee performance, increased productivity, reduced errors, and enhanced customer 

satisfaction. Calculating ROI typically involves analyzing both quantitative data (e.g., cost of training, 

increased revenue) and qualitative data (e.g., employee feedback, customer feedback). 

 

4. Conclusion 

In conclusion, this article has presented a comprehensive review of the Key Performance Indicators (KPIs) 

associated with organizational training in the Capability Maturity Model Integration (CMMI). By examining the 

fundamental concepts of the CMMI framework and its application to training processes, the article has shed 

light on the critical role of KPIs in assessing and improving training practices. 

The review highlighted several essential KPIs for organizational training within the CMMI context. 

These include training effectiveness, coverage, delivery, evaluation, compliance, and return on investment 

(ROI). Each KPI plays a distinct role in measuring different aspects of training, from assessing knowledge and 

skill acquisition to evaluating training program alignment, compliance with regulations, and cost-

effectiveness. 

By implementing these KPIs, organizations can gain valuable insights into the effectiveness and 

maturity of their training processes. The ability to measure training outcomes and align them with 

organizational goals facilitates informed decision-making, process improvement, and resource allocation. 

Furthermore, the integration of KPIs encourages a culture of continuous improvement, as organizations can 

identify areas for enhancement and implement evidence-based strategies to address them. Throughout the 

review, best practices, and potential challenges in implementing KPIs for organizational training in the CMMI 

framework have been discussed. It is evident that organizations must establish clear measurement systems, 

ensure training content is aligned with organizational needs, and embrace a feedback-driven approach to 

continuously enhance training practices. 

By leveraging the insights and guidance provided in this review, organizations can strive for higher 

training maturity and capability. They can enhance the effectiveness of training programs, ensure regulatory 

compliance, and maximize the return on investment. Ultimately, this leads to improved employee 

competencies, increased productivity, and enhanced organizational performance. 

In conclusion, the review of KPIs for organizational training in the Capability Maturity Model 

Integration emphasizes the importance of measuring and improving training processes within the context of 

the CMMI framework. By implementing these KPIs, organizations can elevate their training practices, foster a 

culture of continuous improvement, and achieve higher levels of maturity and capability in their overall 

operations. 
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