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Dear Members of the CTE Leadership Team,
          I am proposing an innovation initiative to address a critical capacity and skill-readiness challenge in the Cardiac Sonography program: students currently have limited hands-on lab time before their first clinical rotation, with instructional time taking up a significant portion of scheduled lab sessions. Because the curriculum pathway offers limited room to add an additional lab course, the program must use available time more efficiently to ensure students reach clinical readiness sooner and with greater confidence.
Opportunity / Problem
          Cardiovascular Sonography students need more supervised scanning practice to become proficient in acquiring diagnostic views and performing measurements prior to clinical placement. At present, students complete only one 80-hour lab course before their first clinical rotation, and the program has little flexibility to add an additional course within the curriculum pathway specified by THECB. As a result, the initial portion of each lab session is often used for the delivery of instruction, directives and demonstration, reducing the time students spend practicing under direct feedback.
Proposed Solution (How We Will Address It)
          To solve this problem, I propose creating Crux: a flipped-lab, indexed “Imaging Library” of standardized instructional videos and images that students can access on-demand before, during, and after lab sessions. Students would review the foundational instruction asynchronously as preparation for each lab session, allowing the in-person lab time to shift toward higher-value activities: hands-on scanning practice, coached troubleshooting, and individualized instructor feedback.
          This innovation is technology-supported and deliberately changes the learning process rather than simply adding more content. Research in health professions education indicates that flipped-classroom approaches can improve learning outcomes compared to lecture-based formats, supporting the feasibility of this approach in clinical skill development contexts (Doyle et al., 2019; Strelan et al., 2018). (link.springer.com)
Benefits of the Recommended Solution
          The proposed imaging library offers several measurable and program-relevant benefits:
1. More efficient use of lab time: Students enter lab prepared, increasing time devoted to supervised scanning practice. 
2. Self-paced mastery and repeat review: Students can re-watch difficult demonstrations outside lab hours, supporting individualized learning needs.
3. Standardized view and measurement examples: Students gain consistent models of “correct” technique to reduce variability in early learning.
4. Improved instructor access for individualized struggles: Because routine instruction moves online, instructors can focus more time on targeted coaching during lab.
          These benefits align with flipped learning outcomes reported in the literature, including improved academic performance and engagement when course time is redesigned to emphasize active practice (Doyle et al., 2019; Strelan et al., 2018). (link.springer.com)
Specific Actions Proposed
         To implement this innovation initiative, I propose the following specific actions, structured as a formal sequence of program development and instructional redesign. These actions directly address cardiovascular sonography capacity and skill-readiness challenges by maximizing the value of existing lab hours, reducing the proportion of scheduled time spent on instructor-led presentation, and shifting early learning toward guided, competency-focused practice. Because the curriculum pathway offers limited opportunity to add an additional lab course, this plan will rely on targeted restructuring, improved instructional design, and data-informed monitoring to ensure students achieve clinical readiness earlier and with increased confidence prior to their first clinical rotation.
1. Acquire recording equipment (360° camera) to capture immersive, high-quality scanning demonstrations from consistent teaching angles and immersive viewing for students. This equipment will support clear, repeatable capture of probe handling, patient positioning, and image optimization steps from a standardized perspective, reducing confusion during asynchronous review.
2. Produce instructor-led video modules for core cardiac views and key measurements, using a consistent structure (setup → probe placement/orientation → image optimization → measurement). This series of short, skill-focused video modules covering the highest-priority views and measurement tasks will assist students in the development of predictable mental models, helping them quickly locate where they need to focus.
3. Create an indexed, on-demand “Crux” imaging library organized to enable quick reference during lab time. The library will be organized so students can quickly find the exact guidance needed in the moment. Content indexing will be based on categories such as imaging window, view, anatomy, measurement type, and difficulty level. This structure is designed to support rapid retrieval, shorten time spent searching, and allow lab time to be redirected toward supervised scanning and coached troubleshooting.
4. Deploy the library outside the LMS so students can access content throughout the program (not restricted to a single course) to maximize utilization. This will be implemented outside the LMS (or through an approved external library platform) to promote on-demand use before, during, and after lab sessions—encouraging continuous rehearsal and reducing dependence on scheduled instructional demonstrations.
5. Launch a pilot with foundational scanning instruction and the most critical views required before the first clinical rotation, then scale based on evidence. After the pilot results are reviewed, the program will expand the library over time to include additional relevant modules—such as pathology-focused examples—once early success indicators confirm that students are entering clinical rotation more prepared and demonstrating improved competency during checkoffs.
6. Measure success and refine: Collect data to evaluate the innovation through a combination of (a) student, instructor and initial preceptor feedback, (b) comparisons of pre-lab readiness and performance checkoff outcomes against prior cohorts, and (c) targeted updates based on common errors observed during lab. Modules will be revised iteratively so that the library remains aligned with real learning needs and directly supports clinical readiness.
7. Implement continuous improvement through ongoing module updates and instructional calibration. Schedule periodic faculty review sessions to verify clinical accuracy, ensure consistency in measurement technique, and confirm that the indexed categories remain user-friendly as additional modules are added. This step ensures the innovation is not treated as a one-time product launch, but as a maintained instructional system. 
Resources Requested
          To implement this initiative, I respectfully request the following resources:
1. A 360° camera for consistent, immersive recording of scanning demonstrations.
2. Camtasia recording/editing software (or equivalent video capture/editing tools) to produce and refine instructional modules.
3. A hosting/access solution outside the LMS (or an approved external library platform) to support continuous, program-wide student access.
4. Faculty/instructional time for scripting, recording, editing, indexing, and reviewing pilot results to ensure clinical accuracy and consistency.
Camtasia and similar tutorial-creation tools have been identified as effective for producing instructional video content for short, skill-focused learning tasks in educational contexts (Huang et al., 2008). (tandfonline.com)
Sustainability and Ongoing Maintenance 
          The cost of the external online imaging database will be supported through a combination of program funds and recurring institutional budget allocation to ensure long‑term sustainability. Initial implementation expenses—including licensing, integration, and faculty onboarding—will be covered through the program’s instructional technology budget, reflecting the project’s alignment with institutional innovation priorities. Ongoing annual subscription and maintenance fees will be incorporated into the department’s operational budget as a predictable line item, ensuring continuous access, routine updates, and faculty support without adding student fees. This funding structure protects the resource from year‑to‑year variability and ensures the imaging library remains a stable, maintained component of the program’s instructional ecosystem.
Disruptive Innovation Alignment (Why This Is a “Disruption,” Not an Upgrade) 
          Using principles of disruptive innovation, this proposal restructures the value proposition of the learning experience. Instead of requiring students to “consume instruction live” during lab (low efficiency for high-demand skill training), the innovation shifts foundational learning to an accessible digital format, enabling more practice time and faster mastery for students who need repeated exposure. This creates a different delivery model that can scale more effectively than simply expanding in-person lab instruction hours.
          In other words, the initiative disrupts the existing process by:
· Changing where instruction happens (asynchronous library vs. live demo time), and
· Changing what lab time is used for (guided practice and individualized coaching vs. primarily receiving information).
          This approach is proactive and positions technology as a catalyst for positive change by redesigning learning flow rather than adding “more of the same.”
Closing Request
          I appreciate your consideration of this proposal and your support in enabling a pilot implementation in DSAE 1203. If approved, I will work with the appropriate leadership and instructional team to define the pilot scope, develop the first imaging modules, and establish clear success metrics to ensure the initiative improves clinical readiness and makes better use of existing instructional capacity.
Respectfully,
Liberty Cowden, BAAS, RDCS, RVS
Cardiac Sonography Program Director for Can-You Imagine University
Can-You Imagine University
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Crux: A Flipped-Lab, Indexed On-Demand Imaging Library to Improve Cardiac Sonography Clinical Readiness: A Literature Review

Introduction
Clinical preparation in cardiovascular sonography requires more than theoretical understanding; it demands procedural fluency under time pressure. Students must coordinate probe manipulation, anatomical recognition, image optimization, and measurement accuracy in real time. Early learners often struggle not due to lack of exposure but because technical precision develops through structured repetition and corrective feedback rather than observation alone.
Many sonography programs face laboratory capacity constraints that limit the number of supervised scanning attempts available before clinical placement. When in-person lab sessions are devoted primarily to instructor-led demonstrations, opportunities for iterative, coached practice decrease. Consequently, students may begin clinical rotations having observed correct technique but with insufficient repetition to perform consistently.
Reconsidering how lab time is structured becomes critical. Research across flipped learning, multimedia instruction, feedback theory, deliberate practice, cognitive load, and ultrasound education provides converging evidence that instructional time should prioritize performance refinement over repeated demonstration. The proposed innovation, Crux, applies this research by shifting foundational modeling to an indexed digital imaging library while reserving laboratory sessions for guided practice and corrective feedback.


Flipped Learning and Instructional Reallocation
Flipped classroom models relocate foundational instruction outside scheduled class sessions and reserve in-person time for active engagement. Meta-analytic evidence in health professions education indicates that flipped instruction can improve learning outcomes compared to traditional lecture-based approaches (Doyle et al., 2019). Similarly, Strelan et al. (2018) found positive academic effects across disciplines when flipped environments incorporated structured in-class application.
However, learning gains are not produced by pre-class exposure alone. Jensen et al. (2015) demonstrated that improvements associated with flipped classrooms are largely attributable to active learning components rather than format change itself. In graduate medical education, flipped designs have shown effectiveness when structured engagement follows pre-class preparation (Chen et al., 2017).
Together, this research suggests that the primary benefit of flipped learning lies in instructional reallocation. For procedural disciplines such as sonography, reallocating time formerly dedicated to demonstration to coached repetition increases the likelihood of skill consolidation.
Ultrasound Education and Instructional Format
Ultrasound-specific research supports thoughtful integration of blended delivery models. Custer et al. (2022) examined lecture, online, flipped, and blended instructional formats within diagnostic medical sonography education and found that delivery format influenced both learner perceptions and performance outcomes. Their findings indicate that flexibility alone is insufficient; structured engagement remains essential.
Mobile-supported ultrasound instruction has also demonstrated feasibility within procedural training contexts. Tartari et al. (2017) evaluated mobile app–guided training in eFAST ultrasound and found that digital adjuncts can effectively supplement traditional hands-on instruction. These findings reinforce the viability of structured digital preparation within ultrasound education.
Multimedia Learning and Standardized Modeling
Sonography relies heavily on visual interpretation, making instructional clarity essential. Multimedia learning theory suggests that well-designed instructional materials reduce cognitive overload and enhance understanding when aligned with learner needs (Mayer, 2009).
Standardized instructional videos provide consistency across cohorts, reducing variability that may occur during repeated live demonstrations. Huang et al. (2009) emphasized the importance of usability and clarity in tutorial design platforms, underscoring the need for intentional multimedia construction.
Video-supported feedback has demonstrated measurable impact on procedural learning. McCoy et al. (2015) found that video-assisted instruction improved learner performance in ultrasound education compared to traditional methods. These findings support the development of a structured imaging library that learners can access repeatedly to reinforce correct technique.
Feedback and Deliberate Practice
Feedback remains one of the most influential variables in educational outcomes. Hattie and Timperley (2007) described effective feedback as information that clarifies performance gaps and guides actionable improvement. In technical skill acquisition, timely correction prevents reinforcement of incorrect habits.
Ericsson (2004) argued that expert performance develops through deliberate practice—structured, goal-oriented repetition paired with immediate feedback. Practice without corrective input does not reliably lead to expertise.
Medical education research further supports deliberate practice mechanisms. Staal et al. (2023) demonstrated measurable improvement in diagnostic justification through structured feedback cycles. While focused on reasoning, the principles extend to psychomotor skill development, where repetition must be guided to produce refinement.
By shifting foundational modeling outside the lab, Crux increases instructor availability for direct observation and feedback, strengthening deliberate practice conditions.
Retrieval Practice and Cognitive Load
Learning science emphasizes the importance of retrieval in strengthening retention. Roediger and Karpicke (2006a, 2006b) demonstrated that retrieval practice enhances long-term retention more effectively than repeated review. When learners access and apply information during performance, retention improves.
Indexed digital resources facilitate retrieval by reducing search friction. In procedural settings, rapid access to relevant examples allows learners to apply corrective adjustments during the same practice attempt.
Cognitive load theory further supports pre-lab preparation. Sweller (1988) argued that instructional design must account for limited working memory capacity. In ultrasound scanning, learners must simultaneously manage probe positioning, anatomical recognition, and technical optimization. Pre-lab familiarity reduces cognitive demand during live performance, allowing greater focus on refinement.
Synthesis and Implications
Across the literature, a consistent theme emerges: instructional design should prioritize structured preparation, retrieval access, feedback, and repetition. Flipped learning reallocates time for engagement (Doyle et al., 2019; Strelan et al., 2018), but its effectiveness depends on how that time is used (Jensen et al., 2015). Multimedia clarity supports modeling (Mayer, 2009), and performance gains depend on feedback loops (Hattie & Timperley, 2007; Ericsson, 2004). Retrieval strengthens retention (Roediger & Karpicke, 2006a), and cognitive load considerations support staged exposure (Sweller, 1988).
Crux integrates these principles by combining standardized digital modeling, indexed retrieval support, and increased coached scanning time. Rather than adding technology to existing workflows, the model restructures instructional emphasis toward deliberate, feedback-rich practice.
Conclusion
The evidence suggests that improving clinical readiness in cardiac sonography requires more than additional demonstration; it requires intentional redesign of how instructional time is used. Research across health professions education, multimedia learning, feedback theory, retrieval science, and ultrasound training converges on the importance of guided repetition and timely correction.
An indexed, on-demand imaging library within a flipped-lab structure operationalizes these principles. By preserving lab time for coached refinement and reducing redundancy in foundational modeling, the approach strengthens the conditions under which procedural fluency develops prior to clinical placement.
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Crux Innovation Implementation Outline:
A Three-Year Strategic Implementation Plan for a Flipped-Lab Imaging Library in Cardiac Sonography Education
Introduction
          In cardiac sonography education, laboratory time is among the most limited and instructionally valuable resources within the curriculum. Under the current instructional model, a significant portion of laboratory sessions is devoted to repeated live demonstrations of standard cardiac windows, measurement techniques, and troubleshooting corrections. While demonstration is necessary for initial modeling, repeated faculty-led demonstration does not consistently translate into independent scanning fluency.
          In the existing structure, first-attempt competency pass rates in the cardiac scanning laboratory average approximately 62%, with nearly one-third of students requiring at least one remediation session prior to clinical placement. Faculty instructional logs indicate that live demonstration occupies approximately 50–60% of early laboratory sessions. These baseline indicators suggest that laboratory time is not being maximized for supervised psychomotor repetition—an essential element in ultrasound skill acquisition.
          The proposed Crux innovation restructures laboratory instruction through a flipped-lab model supported by a structured, indexed, on-demand imaging library. The purpose is not technological enhancement for its own sake, but strategic reallocation of instructional time—shifting laboratory emphasis from repeated demonstration toward coached repetition and structured feedback. In ultrasound education, psychomotor skill development depends heavily on supervised hands-on repetition and immediate corrective guidance (Sidhu et al., 2017). By increasing deliberate scanning volume within supervised lab time, Crux seeks to improve clinical readiness prior to external placement.
          Sustainable instructional change requires alignment among pedagogy, leadership practice, evaluation systems, and financial feasibility. This three-year implementation plan integrates change leadership theory, implementation science, clinical education research, and cost-effectiveness analysis to ensure the innovation becomes institutionalized rather than episodic.
Theoretical and Leadership Framework
Change Leadership and Coherence
          Educational change literature emphasizes that innovation must be embedded within systems rather than introduced as isolated initiatives. Fullan (2016) argues that sustainable reform requires shared purpose, collaborative ownership, and continuous refinement. Accordingly, Crux will be introduced through structured faculty collaboration, transparent data review, and phased implementation rather than directive adoption.
          In medical education settings, implementation science further distinguishes between intervention effectiveness and implementation effectiveness (Thomas et al., 2016). An instructional innovation must not only improve outcomes but also demonstrate adoption, fidelity, penetration, and sustainability within institutional routines.
Deliberate Practice in Clinical Skill Development
          Expert performance develops through structured, feedback-intensive repetition (Ericsson, 2004). Ultrasound education research similarly emphasizes that competency acquisition depends on supervised psychomotor repetition with corrective guidance (Sidhu et al., 2017). The primary instructional shift within Crux operationalizes deliberate practice by reducing live demonstration time by approximately 40% and reallocating that time toward coached scanning repetitions.
Feedback Alignment and Faculty Calibration
          Feedback effectiveness depends on clarity, specificity, and alignment with performance standards (Hattie & Timperley, 2007). In sonography laboratories, inconsistent correction language across instructors can delay skill acquisition. Twice-annual faculty calibration sessions and standardized performance rubrics will ensure consistent expectations and structured feedback delivery.
Evidence Base for Flipped Learning in Health Professions
          A systematic review of flipped classrooms in undergraduate health professions education reported moderate positive effects on academic performance compared to traditional lecture-based instruction (Naing et al., 2023). Performance gains were strongest when pre-class materials were intentionally aligned with active in-class application.
          Multimedia learning theory further supports segmented instructional design, demonstrating that breaking complex tasks into focused modules reduces cognitive overload and improves retention (Mayer, 2009). For sonography students—who must simultaneously integrate anatomy recognition, probe manipulation, and measurement precision—segmented imaging modules aligned to specific scanning objectives provide structured preparation prior to laboratory practice.
Crux applies these findings through indexed content organized by cardiac window, anatomical structure, measurement category, and troubleshooting scenario.

Research-Oriented Logic Model
Program Theory
          If students complete segmented imaging modules prior to laboratory participation and laboratory time is systematically reallocated toward coached scanning repetition, then supervised scanning volume will increase. Increased repetition paired with calibrated feedback will improve first-attempt competency performance, reduce remediation frequency, and enhance early clinical independence.
Inputs
· Faculty instructional expertise
· Recording and editing equipment
· Learning management system infrastructure
· Institutional IT support
· Baseline competency and remediation data
Activities
· Development of indexed cardiac imaging modules
· Required pre-lab review integration
· Reduction of live demonstration time
· Faculty calibration sessions
· Pilot cohort implementation
· Ongoing performance and efficiency data collection
Implementation Outcomes (Proctor et al., 2011)
· Acceptability (faculty perception surveys)
· Adoption (percentage of instructors implementing model)
· Fidelity (adherence to demonstration reduction structure)
· Penetration (integration across cohorts)
· Sustainability (formal curriculum embedding)
Effectiveness Outcomes
Short-Term:
· Increased readiness quiz performance
· Increased supervised scanning repetitions
· Improved first-attempt competency rates
Long-Term:
· Enhanced clinical preceptor evaluations
· Reduced remediation sessions
· Increased early-rotation independence
          Increasing first-attempt competency performance from 62% to approximately 75–80% would align laboratory preparation more closely with early clinical expectations.

Three-Year Implementation Plan
Year One: Development and Pilot
          Baseline competency performance and remediation data will guide refinement of objectives. Segmented modules will be developed following multimedia learning principles (Mayer, 2009). Faculty planning sessions will align instructional language and evaluation standards.
          A pilot cohort will implement the flipped-lab structure during the second semester. Evaluation will include readiness assessments, first-attempt competency rates, faculty time logs, and student perception surveys.
Year Two: Expansion and Validation
          The model will expand across all first-year cohorts. Pre-lab preparation will be embedded into grading structures to ensure accountability. Calibration meetings will occur twice annually.
Performance targets include:
· 20–30% increase in first-attempt competency pass rates
· 25% reduction in remediation sessions
· Improved early clinical confidence ratings
Year Three: Institutionalization and Scalability
          Crux will be embedded within curriculum governance documents and faculty onboarding processes. Adoption and fidelity metrics will be reviewed annually. Scalability to vascular and abdominal tracks will follow structured implementation capacity-building principles (Leppin et al., 2021).
Executive Return on Investment (ROI) Analysis
          Educational innovation must demonstrate fiscal stewardship alongside academic benefit. Within contemporary higher education systems, instructional redesign must be evaluated not only for pedagogical impact but also for demonstrable return on investment, long-term sustainability, and alignment with institutional resource allocation models.
Financial Summary
          Initial Startup Investment: $11,700
          Annual Maintenance Cost: $3,700
          Three-Year Total Cost: $22,800
Efficiency Gain Calculation
          Projected efficiency gains are calculated based on a conservative reduction of approximately 2 faculty instructional hours per week during demonstration-heavy laboratory sessions across two 15-week semesters. At an estimated instructional cost of $50 per hour (inclusive of salary and fringe allocation), this represents approximately $1,500 per semester, or $3,000 annually in recaptured instructional capacity.
          Additional projected gains reflect decreased remediation sessions, estimated at 20–25 faculty hours annually across cohorts. Combined, these adjustments yield an estimated $7,000 in annual instructional efficiency gains without increasing total workload.
          Projected Three-Year Efficiency Gains: $21,000
          Break-even occurs during Year Two under conservative projections.
          Beyond direct cost recovery, Crux represents instructional productivity reallocation. Demonstration time yields diminishing marginal returns when repeated excessively. Reallocating that time toward coached repetition increases instructional yield per laboratory hour.
          Indirect benefits include reduced faculty overload, potential delay of additional hiring, strengthened clinical partnerships, and enhanced program competitiveness.
Risk Management
          Risks include faculty resistance, inconsistent student pre-lab engagement, technological fatigue, and budget limitations. Mitigation strategies include collaborative planning, graded readiness assessments, phased expenditures, and annual content review cycles.
          Sustained faculty calibration remains central to preventing instructional variability (Sidhu et al., 2017).



Conclusion
          Crux represents a deliberate, data-informed shift toward performance-centered laboratory instruction in cardiac sonography education. Grounded in deliberate practice theory, multimedia learning research, implementation science, and discipline-specific clinical education literature, the innovation aligns pedagogical rigor with fiscal responsibility.
          Over three years, the plan transitions from pilot implementation to institutional embedding. Startup costs remain modest, recurring costs are controlled, and break-even occurs within two academic cycles. More importantly, reallocating laboratory time toward coached repetition strengthens the conditions under which clinical expertise develops.
          Crux positions the program for sustained instructional improvement, enhanced clinical readiness, and long-term institutional advancement.


References
Ericsson, K. A. (2004). Deliberate practice and the acquisition and maintenance of expert
          performance in medicine and related domains. Academic Medicine, 79(10), S70–S81.
Fullan, M. (2016). The new meaning of educational change (5th ed.). Teachers College Press.
Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational Research,
          77(1), 81–112.
Leppin, A. L., Baumann, A. A., Fernandez, M. E., Rudd, B. N., Stevens, K. R., Warner, D. O., Kwan, B. M., & Shelton, R. C. (2021). Teaching for implementation: A framework for building
          implementation research and practice capacity within the translational science workforce. Journal of Clinical and Translational Science, 5(1), e147. https://doi.org/10.1017/cts.2021.809
Mayer, R. E. (2009). Multimedia learning (2nd ed.). Cambridge University Press.
Naing, C., Whittaker, M. A., Aung, H. H., Chellappan, D. K., & Riegelman, A. (2023). The
          effects of flipped classrooms to improve learning outcomes in undergraduate health
          professional education: A systematic review. Campbell Systematic Reviews, 19(3), e1339.
          https://doi.org/10.1002/cl2.1339
Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., Griffey, R., & 
          Hensley, M. (2011). Outcomes for implementation research: Conceptual distinctions, 
          measurement challenges, and research agenda. Administration and Policy in Mental 
          Health and Mental Health Services Research, 38(2), 65–76. 
          https://doi.org/10.1007/s10488-010-0319-7
Sidhu, P. S., Brabrand, K., Cantisani, V., et al. (2017). EFSUMB recommendations on education
          and training in ultrasound. Ultraschall in der Medizin, 38(4), 364–369. 
          https://doi.org/10.1055/s-0043-111663
Thomas, D. C., Berry, A., Djuricich, A. M., et al. (2016). What is implementation science and 
          what forces are driving a change in medical education? Journal of Graduate Medical 
          Education, 8(4), 593–600. https://doi.org/10.4300/JGME-D-16-00075.1















Crux Innovation Plan: A Flipped‑Lab, Indexed Imaging Library to Strengthen Clinical Readiness in Cardiac Sonography Education
Liberty Cowden 
Lamar University EDLD 5305 – Disruptive Innovation in Technology
Dr. Fredy Padovan
May 2026


Introduction
          Cardiac sonography education requires students to master complex psychomotor skills under time pressure. Yet, across many programs—including my own—laboratory time is constrained, and a significant portion of each session is consumed by repeated instructor demonstrations. While modeling is essential, repeated demonstration does not reliably translate into independent scanning fluency. As a result, first‑attempt competency pass rates average approximately 62%, and nearly one‑third of students require remediation before clinical placement (Crux Implementation Outline, 2026).
          The Crux Innovation addresses this challenge by restructuring laboratory instruction through a flipped‑lab model supported by a segmented, indexed, on‑demand imaging library. Instead of consuming instructional time during lab, students complete foundational modeling asynchronously. This shift reallocates in‑person lab time toward coached repetition, corrective feedback, and deliberate practice—the conditions under which clinical expertise develops (Ericsson, 2004; Sidhu et al., 2017).
          This Innovation Plan synthesizes the Proposal Letter, Literature Review, and Implementation Outline into a cohesive, research‑supported, leadership‑aligned strategy for organizational change. It demonstrates how Crux functions as a disruptive innovation, how it aligns with implementation science, and how it will be sustainably embedded within the cardiac sonography program over three years.
Audience and Organizational Context
          The primary audience for this innovation includes:
· Cardiac Sonography Advisory Committee
· DMI Administration and Leadership Team
· Clinical partners and preceptors
· Faculty responsible for laboratory instruction
          These stakeholders share a common need: ensuring students enter clinical rotations with sufficient scanning fluency, confidence, and independence. The Crux innovation directly addresses program capacity constraints, accreditation expectations for competency‑based preparation, and institutional priorities related to instructional efficiency and student success.
Problem Statement
          Students in the cardiac sonography program complete only one 80‑hour laboratory course before their first clinical rotation. Because the curriculum pathway offers limited flexibility to add additional lab courses, the program must maximize the instructional value of existing lab hours.
          Currently:
· 50–60% of early lab sessions are spent on repeated demonstration
· Students have limited opportunities for supervised scanning repetition
· First‑attempt competency pass rates remain below desired thresholds
· Remediation demands significant faculty time and delays clinical readiness
          These indicators reveal a structural inefficiency: lab time is being used for instruction rather than performance.
Proposed Innovation: Crux Imaging Library
          Crux is a flipped‑lab, indexed imaging library consisting of short, standardized instructional modules covering:
· Cardiac windows
· Probe manipulation
· Image optimization
· Measurement techniques
· Troubleshooting scenarios
          Students review these modules before lab, allowing in‑person sessions to focus on:
· Hands‑on scanning
· Targeted coaching
· Corrective feedback
· Troubleshooting practice
· Deliberate repetition
          This redesign transforms lab time from information delivery to performance refinement.
Research Foundation
Flipped Learning
          Flipped instruction improves learning outcomes in health professions education when pre‑class materials are aligned with active in‑class practice (Doyle et al., 2019; Strelan et al., 2018). The benefit is not the video itself—it is the reallocation of instructional time (Jensen et al., 2015).
Ultrasound Education
          Ultrasound‑specific studies show that blended and flipped formats improve learner performance when paired with structured engagement (Custer et al., 2022; Tartari et al., 2017).
Multimedia Learning
          Segmented, well‑designed instructional videos reduce cognitive load and improve retention (Mayer, 2009). Standardized modeling reduces variability across instructors (Huang et al., 2009).
Deliberate Practice and Feedback
          Expert performance develops through structured repetition and immediate feedback (Ericsson, 2004). Feedback must be specific, timely, and aligned with performance standards (Hattie & Timperley, 2007).


Retrieval Practice and Cognitive Load
          Indexed digital resources support retrieval, which strengthens long‑term retention (Roediger & Karpicke, 2006a, 2006b). Pre‑lab preparation reduces cognitive load during scanning (Sweller, 1988).
Synthesis: 
          Crux operationalizes all major findings: structured preparation, standardized modeling, increased coached repetition, and improved feedback conditions.
Leadership and Change Framework
Crux is grounded in Fullan’s (2016) principles of sustainable change:
· Coherence building: Shared purpose and collaborative ownership
· Capacity building: Faculty calibration and instructional alignment
· Transparency: Data‑driven evaluation and iterative refinement
· Sustainability: Embedding the innovation into governance structures
Implementation science further guides the plan by distinguishing between intervention effectiveness and implementation effectiveness (Thomas et al., 2016). Crux is designed to achieve both.
Three‑Year Implementation Plan
Year One: Development and Pilot
· Develop segmented imaging modules
· Acquire recording and editing equipment
· Conduct faculty calibration sessions
· Implement pilot in second‑semester cohort
· Collect baseline and pilot data
Year Two: Expansion and Validation
· Expand Crux across all first‑year cohorts
· Embed pre‑lab preparation into grading
· Conduct twice‑annual calibration
· Target outcomes:
· 20–30% increase in first‑attempt competency
· 25% reduction in remediation
· Improved early clinical confidence
Year Three: Institutionalization and Scalability
· Embed Crux into curriculum governance
· Integrate into faculty onboarding
· Expand to vascular and abdominal tracks
· Conduct annual fidelity and adoption reviews
Return on Investment (ROI)
Startup Cost: $11,700 
Annual Maintenance: $3,700 
Three‑Year Total: $22,800
Projected Efficiency Gains:
· $3,000 annually from reduced demonstration time
· $4,000 annually from reduced remediation
· Total: $7,000 per year
Three‑Year Efficiency Gains: $21,000 
Break‑even: Year Two
· Beyond cost recovery, Crux improves instructional yield, reduces faculty overload, and strengthens clinical partnerships.
	Risk
	Mitigation Strategy

	Faculty resistance
	Collaborative planning, calibration, shared ownership

	Student non‑compliance
	Graded readiness checks, LMS analytics

	Technology fatigue
	Short, segmented modules; consistent structure

	Budget constraints
	Phased purchasing; sustainable funding model





Conclusion
          Crux represents a strategic, research‑supported, fiscally responsible redesign of cardiac sonography laboratory instruction. By shifting foundational modeling outside the lab and reallocating in‑person time toward coached repetition, the innovation strengthens the conditions under which clinical expertise develops.
          Over three years, Crux transitions from pilot to institutionalized practice, positioning the program for sustained improvement in clinical readiness, instructional efficiency, and student success.
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