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The training process in manufacturing systems, especially in complex 
environments like MES dispatch, is vital for operational efficiency. At Medtronic's 
Juncos facility, current training practices have caused delays, inefficiencies, and 
increased error rates. This study investigates training challenges, including LMS 
transaction inefficiencies, manual data entry, and lengthy reconciliation times. Using 
the DMAIC (Define, Measure, Analyze, Improve, Control) methodology, the 
research targets process improvements, particularly for non-QMS documents 
configured with MES dispatch. Goals include reducing reconciliation lead times, 
minimizing errors, and improving overall efficiency. Key findings highlight 
automation, standardization, and real-time monitoring as essential solutions. The 
proposed improvements are scalable, enabling adoption across other business units 
to ensure consistent and efficient training practices throughout Medtronic. A 
significant anticipated outcome is reducing lead time from 134 minutes to 1 minute 
for 600 employees, accelerating change implementation and minimizing disruptions. 
Ultimately, the study emphasizes the value of structured problem-solving in 
advancing manufacturing training systems. 
Key Terms  DMAIC method, MES Dispatch, Quality Management 
System, and Training Attendance Automation
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Results and Discussion

We can conclude that the tool has presented multiple benefits following its 
implementation. These benefits are summarized as follows:

This section outlines the benefits of designing and implementing the Training 
Attendance Verification Automation (TAVA) tool using the DMAIC methodology 
within the operations framework. 
The tool brought immediate, measurable improvements to training attendance and 
reconciliation processes. Key benefits of TAVA include:
• A significant reduction in the time required for training attendance and 
reconciliation, with both processes now operating well below target thresholds
.• Standardization of data collection through structured Excel templates, ensuring 
consistency and accuracy across sessions
.• Real-time tracking and reconciliation, improving transparency and reliability in 
data management.
Although TAVA is a custom-built solution tailored to a specific process, it does not 
replace broader HR or training systems. Rather, it complements them by automating 
repetitive manual tasks, optimizing staff time, and reducing the likelihood of human 
error. Its Excel-based tracking also enables alternate access to critical data, 
particularly in environments where enterprise platforms are not readily available.
Following its successful implementation, TAVA is under evaluation for expansion to 
other departments that require high-volume attendance tracking. The project has met 
operational efficiency goals and revealed opportunities for cross-functional 
collaboration, skill development in automation, and process control. It also identified 
potential leadership roles for sustaining and scaling improvements, reinforcing a 
culture of continuous improvement aligned with DMAIC principles.

 The current training process for MPR_QSM_WI_009105, particularly for 
documents configured with MES dispatch, presents several challenges. Trainees must 
complete a training attendance form, allowing trainers to grant training in Cornerstone 
and ensuring only authorized personnel perform tasks. As Medtronic’s Juncos operations 
grow, this process has become more complex, leading to significant delays—up to 5 to 7 
additional days—for LMS transactions and an increased risk of errors. These 
inefficiencies interrupt manufacturing operations and delay critical changes, such as 
New Product Introductions (NPI). The need to print and store numerous attendance 
forms further adds to overall inefficiency, while reconciliation of Non-QMS documents 
with MES dispatch remains time-consuming. Given these obstacles, there is a clear need 
to streamline the training process. This project, aligned with Improvement Excellence 
principles, uses problem-solving methodologies to uncover and eliminate root causes of 
inefficiency. The goal is to reduce lead time by 70%, resulting in a faster, more efficient, 
and sustainable training system.

Problem Statement

Methodology

To design and implement the Training Attendance Verification 
Automation for the training team, the DMAIC methodology was applied. 
This methodology, part of the Six Sigma toolkit, is designed to drive 
continuous improvement in processes. The DMAIC acronym stands for the 
five phases that compose the methodology: define, measure, analyze, 
improve, and control. Table 2 provides a brief overview of these five phases 
in the DMAIC methodology.

Table: 1 DMAIC Methodology Streamlining the Training Process

Design and Implementation of TAVA – Training Attendance Verification Automation for Non QMS Documents with MES 
Configuration at a Medical Device Industry

Author: Nicole A. De Jesus Heinrich
Advisor: Rafael A. Nieves-Castro, PharmD.
Manufacturing Competitiveness Department

I would like to express my sincere gratitude and appreciation to my professor 
and mentor, Dr. Rafael Nieves, for his invaluable guidance and support 
throughout this project and my coursework. His thoughtful feedback and 
encouragement were instrumental in the successful completion of this work.

I am also deeply grateful to my colleagues at Medtronic for their continuous 
support during this journey. A special thank you to my manager, Aidelis 
Muñoz, for giving me the opportunity to lead this project and for placing her 
trust and confidence in my abilities. Her encouragement played a key role in 
making this experience both meaningful and rewarding.

[1]                Brown, D., & Davis, P. (2019). The Role of Training in Improving Manufacturing Efficiency. Journal of Manufacturing Innovation, 17(3), 
45- 56.

[2] Brown, K. (2020). Cost Reduction in Training Through Digital Solutions. International Society for Performance Improvement Report, 
25(1), 45-50.

[3] George, M. L. (2002). The Lean Six Sigma Pocket Toolbook: A Quick Reference Guide to 100 Tools for Improving Quality and Speed. 
McGraw-Hill Education.

[4] Green, L., & Turner, S. (2018). Adapting Training Systems for New Product Introductions. Business Innovation Review, 29(3), 144-152.

[5] Harris, T. (2021). Challenges in Manufacturing Training Processes: Root Causes and Solutions. Manufacturing Process Optimization, 9(2), 
56-68.

[6] Lee, J., & Tan, R. (2019). The Role of Monitoring in Continuous Training Improvement. Journal of Management Studies, 22(2), 64-71.

[7] Nguyen, L. (2022). Leveraging Automation in Training for Manufacturing Systems. Journal of Operations Management, 34(6), 123-134.

[8] Smith, J. (2020). Training Systems in Manufacturing: Ensuring Efficiency Amidst Expansion. Industrial Systems Review, 32(1), 78-85.

[9] Sweeney, M. (2021). Continuous Improvement in Manufacturing Training Systems. Journal of Process Improvement, 19(3), 210-217.

[10] Williams, P. (2020). Scalability of Streamlined Training Systems in Global Manufacturing Operations. International Business and 
Operations Journal, 11(5), 98-107.

[11] Wilson, R., & Carter, H. (2018). The Impact of Manual Data Entry in LMS Systems on Manufacturing Productivity. International Journal of 
Training and Development, 22(4), 101-109.

DEFINE PHASE
Table 2:  Project Charter

Project Description
Design and implement an automated training 
attendance verification for Non- QMS documents with 
MES dispatch using DMAIC methodology.

Project timeline December 2024 – January 2025

Project Goal
Reduce reconciliation lead times, minimizing errors, and 
improving overall efficiency.

Benefits

Lead Time - Expected 70% decrease in training 
reconciliation time (from 134 minutes to 1 minute for a 
population of 600 employees).
Operational Efficiency - Fewer disruptions in 
manufacturing due to faster training updates and 
streamlined processes.
Error Reduction- Less manual data entry lowers the risk 
of input errors.
Cost Saving - Reduced printing and storage of physical 
training forms.
Improved Compliance - Ensures only trained personnel 
access MES tasks, enhancing quality control.

Project Support

Leadership Buy-in: Support from Manufacturing and 
Quality management teams.
IT & LMS Teams: Assistance with automation, system 
configuration, and data integration.
Continuous Improvement Team: Guidance using the 
DMAIC methodology.
Training Department: Collaboration on process 
standardization and communication.

Project Member C. Vazquez, C. Castro, E. Gonzalez and W. Sanchez

MEASURE PHASE

ANALYZE PHASE

IMPROVE PHASE

CONTROL PHASE

Table 3: Time Studies Performed (Training Process Without TAVA)

Process Name:
Training Process 
Improvements

Origination 
Date: 20Aug24

CP Audit 
Frequency: Monthly

Process Owner: Nicole De Jesus Last Updated: Next Audit Date: Monthly
Control Methods

Y X Specification Capability 
/Date              Documentation Monitoring Prevention Reaction Plan

Lead Time N/A N/A 13.4/Aug2024 N/A N/A

Lead Time N/A N/A
MPR_QSM_WI_00910

5
D00919191

Monthly Monitoring
System Controls N/A

• Monthly Work Evaluation
• System Controls
• Action Plan for Improvement

N/A

Non required 
personnel take 
the instructor 
led training N/A N/A

MPR_QSM_WI_00910
5

D00919191
Monthly Monitoring
System Controls N/A

• Monthly Work Evaluation
• System Controls
• Action Plan for Improvement

N/A

The process of 
collecting 
signatures and 
reconciling 
information is 
completely 
manual.

N/A N/A
MPR_QSM_WI_00910

5
D00919191

Monthly Monitoring
System Controls N/A

• Monthly Work Evaluation
• System Controls
• Action Plan for Improvement

Figure 1: Project Timeline in December 2024.

Figure 2: Process Map for Current Training Process non-QMS documents with 
MES Dispatch.

Table 4: Likely Suspects

Figure 3: Likely Suspects Taken from Various Inputs Received 

Before implementing TAVA, the training attendance process took 14–16 
seconds per person, totaling 144 minutes for 600 employees, while 
reconciliation averaged 13.46 seconds per person, reaching 134.6 minutes—
well above the 3-second target. After introducing TAVA and a scanner, 
attendance time dropped to 3 seconds per person (30 minutes total), and 
reconciliation was reduced to just 0.1 seconds per person (1 minute total). 
This improvement greatly enhanced efficiency, reduced processing time, and 
ensured consistent compliance with performance targets.

Figure 4 & 5: Standard Work

Figure 6: Times Studies Before and After the Implementation of TAVA. 

Figure 7: Times Studies Before and After the Implementation of TAVA. 
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