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Implementation Overview: CRUX Blended Learning Course for Cardiac Sonography
Introduction
          For this implementation assignment, I developed the beginning structure of my blended learning course for cardiac sonography students. The course is designed around CRUX, a flipped-lab, indexed, on-demand imaging library that supports students as they prepare for hands-on cardiac sonography lab experiences. The purpose of CRUX is to move foundational modeling, vocabulary development, image recognition, and guided pre-lab preparation outside of limited face-to-face lab time so that in-person sessions can focus more intentionally on coached practice, feedback, troubleshooting, peer collaboration, and skill refinement.
          This implementation includes the Overview/Introduction/Start Here module and the first two instructional modules of the course. These modules are built to help learners understand the purpose of the course, navigate the digital learning environment, connect course expectations to larger professional goals, and begin developing the foundational knowledge and skills needed for cardiac imaging. The course will be implemented through my organization’s learning management system, Brightspace D2L, or through Google Classroom if LMS access is limited. Supporting tools include Google Docs, Google Slides, Google Forms, YouTube, instructor-created videos using Camtasia, SonoSim, discussion tools, and CRUX learning resources.
          My goal is not simply to place instructional materials online. Instead, I want to create a significant blended learning environment that is organized, accessible, student-centered, and aligned. The course is designed to help students move from passive content consumption toward active preparation, application, reflection, and increasing independence as developing cardiac sonographers.
Course Delivery Format
          This course will be delivered as a blended learning experience. Approximately 70% of the learning activities will be asynchronous, allowing students to access CRUX resources, instructional videos, guided notes, readings, quizzes, and reflection activities before attending lab. The remaining 30% will be synchronous or face-to-face, focused on lab-based scanning practice, instructor coaching, peer discussion, image critique, and formative feedback.
          This blended format supports the reality of sonography education. Students need flexible access to visual and conceptual resources, but they also need in-person practice to develop psychomotor scanning skills. CRUX is intended to strengthen the connection between asynchronous preparation and in-person lab performance by giving students repeated access to visual models before they are expected to perform skills in the lab setting.
Start Here / Course Overview Module
          The Start Here module serves as the entry point for the course. This module is placed at the very beginning of the course shell so that students encounter it before accessing instructional content. Its purpose is to orient learners to the course structure, clarify expectations, introduce the instructor, explain how CRUX will be used, and begin building a learning community.
          The Start Here module includes the following components:
· Instructor welcome video
· Course purpose and overview
· Explanation of the blended learning format
· Course goals and learning outcomes
· CRUX orientation and access instructions
· Technology expectations
· Weekly workflow and module navigation guide
· Communication expectations
· Grading and feedback expectations
· Accessibility and support resources
· Community norms and student introduction activity
          This module is intentionally designed to reduce confusion and cognitive overload. In an online or blended environment, unclear navigation can become a barrier to learning. Therefore, each module will follow a predictable structure so students know where to begin, what to complete, how to submit work, and where to find help.
          The Start Here module also supports community building. Students will view a short instructor introduction video and complete a brief introduction activity where they share their background, goals, and one concern or question they have about learning cardiac sonography. This activity helps establish social presence and reminds students that they are part of a learning community rather than working through disconnected online tasks alone.
Course Goals and Learning Outcomes
          The course goals and outcomes are shared in multiple places so students can clearly see the destination of their learning journey. They are introduced in the Start Here module, repeated at the beginning of each instructional module, and reinforced through activities and assessments.
          The broader course goal is for students to develop the foundational knowledge, image recognition skills, and beginning scanning behaviors necessary to enter the cardiac sonography lab prepared for meaningful practice. Students should not simply memorize cardiac structures or follow scanning directions. They should begin developing the ability to recognize relationships between anatomy, transducer position, image plane formation, and image optimization.
          The course outcomes include the following:
1. Identify key cardiac structures in standard echocardiographic views.
2. Explain the relationship between anatomy, transducer position, and image plane formation.
3. Apply introductory image optimization principles during guided lab practice.
4. Analyze image quality using appropriate cardiac sonography terminology.
5. Reflect on personal learning progress and identify next steps for improvement.
6. Participate in peer collaboration and feedback to support skill development.
          These outcomes are written in student-friendly language within the course so learners understand not only what they are expected to do, but why those skills matter in the development of professional competence.
Instructional Design Approach
          My instructional design approach is grounded in constructive alignment, backward design, blended learning, cognitive load theory, multimedia learning theory, and principles of student-centered learning. Biggs (1996) explains that constructive alignment connects learning objectives, teaching and learning activities, and assessment tasks so that all course components support the intended learning outcomes. This is central to my implementation because I want each module to have a clear purpose and a direct connection to student performance.
          In this course, I begin with the desired learning result and then work backward. First, I identify what students need to know or be able to do in the lab. Then I design pre-lab activities that prepare them for that performance. Finally, I create assessments that allow students to demonstrate progress toward the outcome. This prevents the LMS from becoming a storage space for files and instead turns it into a structured learning pathway.
          The course also uses short videos, labeled visuals, guided notes, and image examples to support multimedia learning. Mayer’s (2021) multimedia learning theory emphasizes that students learn more effectively when words and visuals are combined intentionally. Because cardiac sonography is highly visual, multimedia must be used carefully. Videos and diagrams will be brief, focused, and directly connected to the skill or concept students are practicing.
          Cognitive load is also a major design consideration. Cardiac sonography students must process anatomy, spatial orientation, probe movement, machine controls, image quality, and patient positioning all at once. This can easily overwhelm novice learners. Sweller’s (1988) cognitive load theory reminds instructional designers to reduce unnecessary mental effort so learners can focus on essential learning tasks. For this reason, CRUX modules are chunked into smaller segments, directions are consistent, and students are given guided supports before they are expected to perform independently.
Module 1: Foundations of Cardiac Anatomy and Sonographic Orientation
          The first instructional module introduces students to foundational cardiac anatomy and basic sonographic orientation. This module is designed to help students begin connecting anatomical knowledge to what they will see on the ultrasound screen.
Module 1 Learning Outcomes
          By the end of Module 1, students will be able to:
· Identify key cardiac structures in selected standard echocardiographic views.
· Describe basic spatial relationships among cardiac chambers, valves, and great vessels.
· Explain how sonographic orientation affects the way anatomy appears on the screen.
· Use beginning cardiac sonography terminology during discussion and image review.
Module 1 Instructional Content
          Module 1 includes:
· Short instructor mini-lecture on cardiac anatomy and sonographic orientation
· CRUX labeled image examples
· Guided notes
· Interactive anatomy review
· Standard view overview
· Vocabulary list with student-friendly definitions
· Example images showing cardiac structures in context
          The instructor mini-lecture will be approximately five to seven minutes long and will introduce the main concepts without overwhelming students. Students will then use CRUX to review labeled structures and connect the lecture content to real sonographic images.
Module 1 Learning Activities
          Students will complete a combination of individual and collaborative activities, including:
· CRUX pre-lab viewing assignment
· Guided notes completion
· Collaborative Google Doc labeling activity
· Discussion prompt: “What makes a cardiac ultrasound image diagnostic?”
· Peer response activity focused on image interpretation
          These activities are designed to move students beyond memorization. For example, the collaborative labeling activity asks students to identify structures and explain how they recognized them. This encourages students to articulate their thinking rather than simply select an answer.
Module 1 Assessment
          Module 1 assessments include:
· Low-stakes anatomy and terminology quiz
· Image-plane matching activity
· Discussion participation
· Short reflection on areas of confidence and confusion
          These assessments are formative and designed to help both the instructor and students identify gaps before moving into more complex scanning skills. Students receive feedback that prepares them for the next module and for face-to-face lab practice.
Module 2: Image Plane Formation and Introduction to Optimization
          The second instructional module builds on Module 1 by helping students understand how transducer placement and movement influence the image that appears on the screen. Students also begin exploring basic image optimization principles.
Module 2 Learning Outcomes
          By the end of Module 2, students will be able to:
· Explain the relationship between transducer position, image plane, and displayed anatomy.
· Identify how basic probe movements affect the sonographic image.
· Apply introductory optimization concepts such as depth, gain, focus, and sector width.
· Analyze examples of optimal and suboptimal images using appropriate terminology.
Module 2 Instructional Content
          Module 2 includes:
· CRUX segments on probe placement and image plane geometry
· Instructor mini-lecture on view formation
· Visual examples of optimal and suboptimal images
· Guided optimization notes
· Equipment control overview
· Case-based image comparison activity
          This module is designed to help students connect what they see, what they do with the transducer, and how machine settings affect image quality. These are essential connections for students who are beginning to develop scanning competence.
Module 2 Learning Activities
          Students will complete:
· CRUX pre-lab review
· Image comparison activity
· Small-group discussion on view formation
· Lab-based optimization practice
· Peer coaching using an optimization checklist
· Reflection on how image quality changes based on probe movement and machine controls
          The synchronous lab portion allows students to apply what they reviewed asynchronously. Instead of using lab time to introduce every concept for the first time, students arrive with background knowledge and visual models from CRUX. This allows the instructor to spend more time coaching, correcting misconceptions, and providing individualized feedback.
Module 2 Assessment
          Module 2 assessments include:
· Short written explanation of image plane formation
· Image critique assignment
· Optimization checklist completed during lab
· Instructor observation and feedback
· Student reflection on next steps for improvement
          These assessments align directly with the learning outcomes. Students are not only asked to define terms; they are asked to explain relationships, analyze images, and demonstrate beginning application during lab practice.
Alignment of Outcomes, Activities, and Assessments
          The course modules are designed using constructive alignment. Each learning outcome is connected to an activity and an assessment. This helps students understand that activities are not isolated tasks but purposeful steps toward course goals.
	Course Component
	Example from Module 1
	Example from Module 2

	Learning Outcome
	Identify key cardiac structures in standard views
	Explain the relationship between transducer position and image plane

	Learning Activity
	CRUX labeled image review and collaborative labeling activity
	CRUX probe placement review and image comparison activity

	Assessment
	Anatomy quiz and image-plane matching activity
	Written explanation and image critique assignment

	Feedback Method
	Quiz feedback, peer discussion, instructor comments
	Checklist feedback, lab coaching, reflection response



          This alignment supports a student-centered learning environment because students can see how each task contributes to their progress. It also helps the instructor make intentional decisions about what to include, revise, or remove from the course.
Student-Centered or Teacher-Led Approach
          This course is designed to be primarily student-centered, with strategic teacher-led support where needed. The instructor provides structure, models expectations, introduces complex concepts, and offers feedback, but students are expected to actively engage with resources, prepare before lab, collaborate with peers, reflect on their progress, and apply feedback.
          The instructor’s role shifts depending on the learning task:
· Presenter during short mini-lectures and demonstrations
· Facilitator during discussions and collaborative activities
· Coach during lab practice and image critique
· Mentor during reflection, goal setting, and individual feedback
          This flexible instructor role supports the gradual development of learner independence. Students receive guidance early, but the goal is for them to become increasingly capable of recognizing image quality, identifying problems, and determining next steps on their own.
Building Learning Community
          Building community is especially important in a blended course because students may complete much of their preparation independently. The course will build community through instructor presence, peer interaction, and collaborative learning routines.
          Community-building strategies include:
· Instructor welcome video
· Student introduction discussion
· Weekly announcements
· Peer discussion prompts
· Collaborative Google Doc activities
· Lab partner coaching routines
· Peer feedback opportunities
· Reflection activities that invite students to share challenges and progress
          The goal is to create a learning environment where students feel comfortable asking questions, learning from mistakes, and supporting one another. In sonography education, peer collaboration is especially valuable because students often learn by observing, explaining, practicing, and giving feedback.
Infrastructure and Learner Support
          To support learners, I will provide clear technology and course navigation resources in the Start Here module. Students will have access to tutorials, written directions, and support contacts before they are expected to complete assignments.
          Infrastructure and support resources include:
· LMS or Google Classroom navigation guide
· CRUX access instructions
· Technology troubleshooting page
· FAQ document
· Assignment submission tutorials
· Instructor contact information
· Office hour information
· Accessibility support information
· Captions on videos
· Alternative document formats when needed
· Consistent module layout and naming conventions
          Because technology should support learning rather than become a barrier, I will limit the number of required platforms and maintain a predictable structure throughout the course. Each module will follow the same general sequence: overview, outcomes, content, activity, assessment, and reflection.
Feedback and Iterative Improvement
          Implementation is an ongoing process. After sharing my Start Here module and first two instructional modules with peers, I will use feedback to revise the course before developing the remaining modules. I will specifically ask reviewers to examine:
· Clarity of navigation
· Alignment between outcomes, activities, and assessments
· Accessibility of materials
· Usefulness of CRUX resources
· Student-centered design
· Cognitive load and organization
· Opportunities for interaction and feedback
          I will also gather student feedback after implementation through reflection prompts, informal check-ins, quiz data, assignment performance, and lab observations. This feedback will help me determine whether students are arriving to lab more prepared, using terminology more accurately, and demonstrating stronger early connections between anatomy, probe movement, and image quality.
Implementation Video Plan
          For the implementation video, I will record an 8–12 minute narrated screen capture that walks viewers through the course shell and explains the design decisions behind the modules. The video will begin with the Start Here module and then move into Module 1 and Module 2.
          The video will address the following points:
1. Where the Start Here module fits in the course
2. How the blended course structure is organized
3. Where course goals and outcomes are shared with learners
4. How CRUX is integrated into the learning experience
5. How outcomes, activities, and assessments align
6. How the course supports student-centered learning
7. The instructor’s role as presenter, facilitator, coach, and mentor
8. The balance between asynchronous and synchronous learning
9. How community is introduced and supported
10. How infrastructure, accessibility, and learner support needs are addressed
          After recording, I will upload the video to YouTube, Vimeo, or another approved platform and embed it in both the Implementation Forum/Discussion and my ePortfolio. My ePortfolio page will include the video, a written overview, screenshots or links to module resources, and references.
Conclusion
          The implementation of this blended learning course is designed to help cardiac sonography students begin their learning journey with clarity, support, and purpose. The Start Here module introduces the course structure, expectations, technology, and community norms. The first two instructional modules help students build foundational knowledge in cardiac anatomy, sonographic orientation, image plane formation, and introductory optimization.
          By using CRUX as a flipped-lab resource, students can engage with foundational content before lab and use face-to-face time for coached practice and feedback. This approach supports constructive alignment because the learning outcomes, activities, and assessments all point toward the larger goal of developing prepared, reflective, and increasingly independent cardiac sonography learners.
          Ultimately, this implementation is not just about launching digital modules. It is about creating a learning environment where students can connect concepts, practice skills, receive feedback, collaborate with peers, and grow toward professional competence.
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