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Problem Statement Title:
Development of a Research Maturity Model (RMM) for TDOT’s Research and Innovation Program.
Research Problem Statement:
The Tennessee Department of Transportation (TDOT) invests in research and innovation to improve safety, mobility, infrastructure condition, and system performance. However, recent agency reorganizations and turnover among key personnel have made it increasingly difficult for the Research & Innovation Office (R&IO) to maintain institutional knowledge and ensure consistent processes across the research lifecycle. These challenges contribute to variability in project oversight, inconsistent documentation, and uneven evaluation practices, and recurring administrative issues, most notably delays and errors in invoicing due to missing, unclear, or incorrect supporting documentation. These administrative inefficiencies impede timely payment, increase the burden on both TDOT and research partners, and create audit risks that must be minimized.
At the federal level, 23 CFR 420 Subpart B requires State DOTs to maintain a documented research management process, conduct periodic evaluations to ensure research activities remain effective and aligned with agency priorities, and perform ongoing program monitoring and reporting as a condition of receiving federal research funds. These federal requirements underscore the need for TDOT to strengthen both governance and operational processes, including administrative workflows such as invoicing accuracy, documentation consistency, and compliance-ready financial procedures.
A TDOT-specific Research Maturity Model (RMM) will provide a structured, evidence-based framework that addresses governance, performance management, and operational process gaps. It will enable TDOT to improve project selection, monitoring, evaluation, and administrative functions, while also supporting compliance with 23 CFR 420 and alignment with national best practices.  
Literature Search Summary:
A review of federal requirements shows that 23 CFR 420 Subpart B establishes the foundation for research program oversight by requiring each State DOT to implement a documented research management process, perform periodic evaluations, and conduct ongoing monitoring and reporting to ensure research activities remain effective and aligned with state and federal objectives. Complementing these federal mandates, national best practices from the Transportation Research Board (TRB) and the National Cooperative Highway Research Program (NCHRP) highlight the value of capability maturity-based frameworks in strengthening agency capabilities and improving program effectiveness. 
TRB’s work under the second Strategic Highway Research Program (SHRP2) advanced a Capability Maturity Model (CMM) for Transportation Systems Management & Operations (TSM&O), which provides a structured self-assessment approach across multiple dimensions of organizational capability, including culture, performance measurement, systems and technology, and organizational structure. The CMM enables agencies to identify gaps, benchmark their progress, and develop targeted improvement plans, demonstrating how maturity models can guide disciplined, stepwise capacity building. 
Despite the widespread success of these nationally recognized maturity frameworks, no comparable, TDOT-specific RMM currently exists. Existing frameworks do not address research program governance, performance management, benefit-cost evaluation, or administrative processes such as invoicing, leaving a gap that this project will directly address by developing a Tennessee-specific research maturity model tailored to TDOT’s Research & Innovation Program.
Research Objective:
The objective of this research is to design and deliver a Research Maturity Model (RMM) and repeatable self-evaluation framework tailored to TDOT’s Research & Innovation Program. The RMM will align with federal requirements under 23 CFR 420 Subpart B and national best practices to assess maturity in three core dimensions: Governance, Performance Management, and Operational Processes. The research will deliver a comprehensive set of practical tools that TDOT staff can apply using existing program records, enabling consistent, evidence-based assessment and continuous program improvement.
Key technical objectives include:
Conducting Benchmarking and SWOT Analysis
Benchmark TDOT’s governance, performance measurement, and administrative processes against peer state DOTs. Use benchmarking results to produce a SWOT analysis identifying strengths, weaknesses, opportunities, and threats linked to TDOT’s current research operations.

Develop the TDOT-Specific RMM Framework
Define maturity domains, maturity levels, evaluation factors, scoring logic, and evidence requirements across Governance, Performance Management, and Operational Processes (including invoicing, documentation quality, and project lifecycle management). 

Create a Practical Self-Assessment Toolkit
Deliver a complete, ready-to-use toolkit consisting of:
Maturity scoring rubrics with level descriptors and evidence requirements
Governance decision-rights matrix and strategic alignment checklist
23 CFR 420 compliance checklist for federal readiness and documentation
Project lifecycle process maps and standardized stage-gate workflow templates 
Performance Management tools, including:
KPI dictionary with defined indicators and data sources
Implementation tracking forms
Outcome/impact measurement templates
Benefit-Cost Analysis (BCA) worksheets tailored to TDOT research
Operational/Administrative tools; including:
Invoice documentation requirements checklist
Invoice error-prevention guide
Invoice cycle-time monitoring sheet
Returned-invoice tracking log
Benchmarking matrices and SWOT templates based on TDOT’s maturity domains
Digital dashboard inputs (Excel or Power BI) for visualizing maturity levels, KPIs, and administrative indicators 

Establish a Structured, Repeatable Assessment Process
Define the cadence (annual, semi-annual, or quarterly), roles, data flows, documentation expectations, and reporting procedures needed to institutionalize the RMM as a core management activity.

Pilot Test and Finalize Implementation Roadmap
Apply the RMM and toolkit to a representative sample of TDOT research activities. Use findings to refine the framework and develop a prioritized, actionable implementation roadmap identifying short-term, mid-term, and long-term improvement actions.    
Budget Estimate and Research Period:
Project Duration: 18-30 months
Estimated Budget: $150,000-$300,000
Urgency, Benefits, and Implementation:
Urgency:
Recent organizational changes and turnover within TDOT’s Research and Innovation Office (R&IO) have created gaps in institutional knowledge, inconsistent application of project management practices, and recurring administrative challenges, especially related to invoicing accuracy, documentation quality, and processing times. These operational issues reduce efficiency, create payment delays, strain relationships with research partners, and increase audit and compliance risks. At the same time, 23 CFR 420 Subpart B requires State DOTs to maintain a documented research management process, conduct periodic evaluations, and perform ongoing program monitoring and reporting. Without a unified, systematic evaluation framework, TDOT faces increasing difficulty meeting these federal requirements while also ensuring research investments are strategically aligned, impactful, and efficiently administered. This creates an immediate need for a structured RMM that supports TDOT’s strategic goals, improves internal consistency, and builds long-term resilience within the program.
Benefits:
The proposed RMM will strengthen TDOT’s research program across three interconnected areas:
Governance: Clearer decision-making authority, better alignment between research topics and agency priorities, improved resource allocation, and enhanced compliance with federal requirements, all contributing to stronger accountability and reduced organizational risk
Performance Management: Standardized performance metrics and KPIs, consistent outcome and implementation tracking, and integration of benefit-cost analysis (BCA) to quantify project value. These improvements enable TDOT to demonstrate return on investment, improve transparency, support leadership decision-making, and drive continuous learning.
Operational Processes: More consistent project lifecycle management, clearer documentation expectations, reduced administrative and invoicing errors, faster processing times, and improved coordination among research, contracts, and finance. These changes directly support cost savings, efficiency gains, reduced rework, improved customer service for research partners, and better audit readiness.
Collectively, these benefits will lead to a more reliable, efficient, and strategically aligned research program that contributes to safety improvements, better mobility solutions, and improved transportation system performance across Tennessee.
Implementation:
These benefits will be realized through the delivery and application of a practical, ready-to-use RMM toolkit that integrates structured maturity assessments, benchmarking, and continuous improvement into TDOT’s workflows. The toolkit will include maturity scoring rubrics, process maps, KPI definitions, benefit-cost analysis worksheets, governance decision-rights matrices, standardized stage-gate templates, and comprehensive administrative tools such as invoice documentation checklists and cycle-time tracking forms. A digital dashboard will allow R&IO staff and leadership to visualize maturity levels, monitor performance indicators, and identify bottlenecks or emerging risks.
Following the development and pilot assessment, TDOT staff will conduct annual, semi-annual, or quarterly self-assessment using existing program records, enabling consistent monitoring of progress over time. Assessment results will feed directly into a prioritized improvement roadmap, which will guide procedural updates, training needs, documentation improvements, and process standardization efforts. Through this structured implementation approach, TDOT will institutionalize continuous improvement, reduce administrative delays, enhance research impact, and ensure ongoing compliance with 23 CFR 420 and TDOT strategic priorities. 
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