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Abstract

This article discusses the best practices of course design and successful delivery of online clinical laboratory science (CLS) courses, and informs educators about the effective use of currently available educational technology tools used to increase student engagement.
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Introduction

Today's students are not like students of previous generations. They are a mobile generation; products of the rapid evolution of computer technology. Students use smartphones, laptop computers, iPads, and other wireless mobile devices not only for social networking, but increasingly for online education. According to a recent study from the Pew Internet & American Life Project, use of social networking sites by teens and adults has increased dramatically since 2006, yet most college faculty have not embraced these devices that have the potential to enhance their teaching and, more important, assist in the development of their students.1 Effective use of social media in higher education can provide a bridge between the technological skills of students and the lessons provided by their professors.2
At Florida Gulf Coast University (FGCU), educational technology is embraced in one of the institution's guiding principles: technology is a fundamental tool for achieving educational quality, efficiency, and distribution. FGCU uses information technology in creative, experimental, and practical ways to deliver instruction, administrative and information management, and student access and support. It promotes and provides students with flexible learning in both location and time. FGCU cultivates technological literacy in its students and employees. These principles are part of a Distance Learning Strategic Plan, and Web and e-Learning services are provided to all faculty at FGCU.

Online instruction requires a large portion of the instructor's time to be spent developing the course. Once the online course has been created, the instructor's workday typically consists of answering student questions by email, reading and participating in discussion boards, grading assignments, and updating the course with current news and research in the field.

Online education can be delivered in many formats. Students may connect with the online classroom through course/learning management systems (CMS/LMS) such as WebCT (acquired by Blackboard Inc., Washington, D.C.), Blackboard Learn (Blackboard Inc.), ANGEL (acquired by Blackboard), Moodle (Moodle Pty. Ltd., Perth, Australia), and Desire2Learn (Desire2Learn Inc., Kitchener, Ontario, Canada), among other software products. The educational technology tools provided by these systems include discussion boards, blogs, chatrooms, wikis, podcasts, learning objects (LOs), video lecture capture technology (VLCT), and screencasts. Students may also use web conferencing (webinars) and wireless mobile devices in the online environment. The challenge for today's educator is to keep up with the advancing new technologies, and use them effectively in their courses to attain a higher degree of student engagement.
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Best Practices

CMS/LMS are web-based platforms that when used by educational institutions allow students and instructors to access their course content, syllabi, assessments, discussion boards, email, chats, and multimedia files from a password-secured central web site. Course information and content need to be well organized, easily accessible, and consistent. The best CMS/LMS designs use simple menu options that make it easy for students to locate the course information. Course content should be divided into learning modules or lessons that can include reading assignments, module objectives, PowerPoint lectures, instructor notes, links to internal/external resource content, homework assignments, discussion boards, quizzes, and exams. The best course designs are also neat and easy to follow. Excessive use of colors and fonts can be distracting. The best course designs require a minimum of steps to access embedded material. Communication tools in CMS/LMS include email, discussion boards, blogs, and chat rooms. All of these tools enhance the interaction and interconnection of students and faculty, making students feel more connected with their instructor and classmates.

In 1987, Chickering and Gamson published Seven Principles of Good Practice in Undergraduate Education; in 1996, Chickering and Ehrmann followed up withImplementing the Seven Principles: Technology as a Lever.3,4 They divided the design of online instruction into 3 main areas: course design, instructional effectiveness, and interactivity or interconnectivity. Their principles explain the best practices in course design and delivery to improve opportunities for student-instructor interaction, teaching strategies that encourage student retention of course material, and strategies that influence student learning outcomes and satisfaction. The following discussion is based on the principles of Chickering et al., providing examples of how to implement those principles into online CLS courses using the educational technology tools available today. Each principle starts with a quotation from Chickering's original works.3,4
The best practice online instructor…

Encourages Contact Between Students and Faculty

 
“Frequent student-faculty contact in and out of classes is the most important factor in student motivation and involvement…”
Before a course begins, the instructor should distribute information on how to access the course and whom to contact for course content issues and technical problems. The home page for every online course needs to have basic instructions on course layout and menu options (Figure 1). Communication in the online environment should be encouraged. Email, discussion boards, podcasts, and chatrooms are some of the tools that can be utilized for online communication. Instructors should foster a sense of “community” among the course participants. Online students perform better when they experience a sense of community between their instructor and their fellow students enrolled in the course.5,6 Starting the first course module with introductions (Figures 2 and 3) is a good way to promote a sense of community. Instructors should remain engaged in the online activities throughout the course as facilitators and mentors, solidifying their connection to the students. The instructor should monitor students' progress daily.
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Figure 1. Online course homepage instructions
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Figure 2. First module with student introductions
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Figure 3. Student introductions discussion board
Online discussion boards enhance the students' learning experience by recording comments for later review by students and instructors. The instructor may schedule online office hours (chats) for real time contact with students. All instructors should provide timely responses (within 24 hours) to emails received from students. Grades for assignments, quizzes, and exams should be reported quickly—the following day if possible—so that students know how they are performing, and if they need to review lessons before moving on to subsequent ones. Case studies assigned to small workgroups are an effective educational tool that encourages communication among students and with the instructor. The FGCU program incorporates weekly case study assignments in all of its online CLS courses. Students are presented with a case (or cases), asked to answer several questions individually, and then required to discuss the cases amongst themselves. Points are awarded to students based on their participation in the discussions and the conclusions reached by the group. The CLS students receive clinical training at different facilities, therefore their only contact with their classmates may be through the online discussions. Blogs are also a great way of presenting case studies, news items, or other topics for commentary, and the FGCU program incorporates an “In the News” blog, where current research and news articles are posted under course topics that relate to the subject matter (Figure 4). Posting current research relating to specific course topics helps students engage in their learning. Podcasts are audio/video presentations that deliver information via real simple syndication (RSS) feeds. These are useful supplemental tools for adding quick, up-to-date information to a course as it progresses. Learning objects (LOs) are transportable and reusable items that can be images, animations, or text, and these are useful for dealing with specific topics that students may have difficulty understanding. Students can review these materials as often as they like. Many online resources are available for this type of LO material (Figure 5).7
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Figure 4 In The News blog
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Figure 5 Learning Object (http://www.wisc-online.com/ListObjects.aspx)7
Develops Reciprocity and Cooperation Among Students

 
“Learning is enhanced when it is more like a team effort than a solo race…Sharing one's ideas and responding to others' improves thinking and deepens understanding.”
Many of the items in Principle 1 also apply to this principle. Study groups, collaborative learning, group problem solving, and discussion of assignments can be strengthened through communication tools that facilitate such activities. Discussions are valuable to students for understanding other perspectives and for allowing the student additional time to process the information being discussed. Students may feel freer to express themselves in online discussions than in face-to-face classroom discussions. Wikis are useful collaborative software tools for group interaction. A wiki is a website that allows its users to add, modify, or delete its content via a web browser usually using a simplified markup language or a rich-text editor. Wikis permit group collaboration on the content of the web page. Variously described as a composition system, a discussion medium, a repository, a mail system, and a tool for collaboration, wikis provide users with both author and editor privileges; the overall organization of contributions can be edited, as well as the content itself. Wikis are able to incorporate audio, video, and graphic content, and can be used to create multimedia presentations and simple digital stories.8 A wiki is an excellent tool for student group projects where students can contribute to a shared document and prepare group papers and presentations. FGCU uses the learning management system ANGEL, which provides for the utilization of both wikis and blogs in course content.

Encourages Active Learning

 
“Learning is not a spectator sport. Students do not learn much just by sitting in classes listening to teachers, memorizing pre-packaged assignments, and spitting out answers…”
Most of the active learning for CLS students comes from hands-on laboratory experiences and clinical internships. Students can share their clinical experiences in the discussion boards, enhancing collaborative learning. All students receive training in HIPPA restrictions on sharing patient information, and sign confidentiality agreements before they enter their internships. Within those restrictions, students have the opportunity to share with their classmates what they are doing in other facilities and how they compare to other clinical experiences. In one course, there is a discussion of the various types of clinical instrumentation and laboratory information systems that the individual affiliates use. Student learning can also be enhanced through the use of simulated virtual laboratory exercises that develop their “hands-on” skills.

Gives Prompt Feedback

 
“Knowing what you know and don't know focuses learning. Students need appropriate feedback on performance to benefit from courses…”
Chickering and Gamson state: “No feedback can occur without assessment. But assessment without timely feedback contributes little to learning.”3 Some of the items mentioned in Principle 1 also apply here. Online courses must provide a variety of assessments, not only in number, but also in type. Feedback on discussions, assignments, tests, and papers should be provided on a consistent schedule. The CMS/LMS gradebook function provides students with immediate feedback on graded work: the student can track and review submissions, view instructor comments, view their grades, compare their grades with the class average, and monitor their progress throughout the entire course. Personalized feedback by the instructor to commend exemplary performance, or to offer suggestions for improvement, is helpful. The instructor can easily follow students' individual grades to identify students in need of remediation.

Emphasizes Time on Task

 
“Time plus energy equals learning. There is no substitute for time on task…”
The key to this principle is effective time management. Students must learn to use their time effectively. Online courses provide students with more flexibility and freedom for them to work at their own time and pace, but also require the students to be organized, structured, self-directed, and self-motivated. Instructors should include due dates in syllabi, regularly send out reminders of assignments due, and use calendars in their courses to keep students on task. In general, these educational technologies allow students to spend more time on their studies because they don't spend time commuting to and from classrooms.

Communicates High Expectations

 
“Expect more and you will get more…”
This principle can be achieved through expectations enunciated in the course syllabus. A well-designed syllabus includes course goals and learning objectives, rubrics and/or explanations on how assignments and participation will be graded, and clarifies the expectations for academic success in the course. CMS/LMS have tools for connecting objectives and rubrics to course assignments and assessments.

Respects Diverse Talents and Ways of Learning

 
“There are many roads to learning. People bring different talents and styles of learning to college…”
Learning should include additional online resources, web-based activities, and course design that connects different styles of education. Planning and organization is required by educators for successful use of educational technologies, and the development of effective learning strategies that enhance all 3 of the preferred learning styles of students: auditory, visual, and kinesthetic. Auditory learners best learn through listening (lectures, discussions, tapes, etc.). Visual learners have a preference for seeing (think in pictures; visual aids such as overhead slides, diagrams, handouts, etc.). Tactile/kinesthetic learners prefer to learn via experience--moving, touching, and doing (active exploration of the world; science projects; experiments, etc.). Teachers must design engaging online activities to optimize the education of students, and these online instructional resources can be used to enhance an array of learning opportunities.9,10Instructors can design their courses to include group activities and assessments that support writing, viewing, listening, comprehension and synthesis. These activities draw the students into collaborative activities, and promote student-student learning interactions. If online courses are designed to incorporate these principles in a student- and instructor-friendly manner, and if students are properly oriented to the use of these technologies in their education, education can be adaptive, communicative, productive, narrative, and interactive.11
For auditory learners, educators need to include audio components to the course content. This can be accomplished several ways. One way is by making CDs with lectures available to students. Another way is to add voiceover PowerPoint presentations to the content of your CMS/LMS. A newer technology called VoiceThread allows online instructors to connect discussion with lectures. VoiceThread allows instructors to upload PowerPoint slides, videos, photos, etc. and add voice narration. Viewers can add comments to the presentation via voice or text, allowing students to attach questions or thoughts about the lecture directly into the presentation. The result is a discussion that is integrated into the lecture. The discussion remains available to future classes. This feature promotes student engagement and a sense of social presence in the virtual classroom. Other options for voiceover presentations include the use of Audacity software, Camtasia, Jing, Captivate, or Articulate Presenter, along with web conferencing tools such as Adobe Connect and Blackboard Collaborate (formerly Elluminate and Wimba), which have audio and video features and synchronous and asynchronous capabilities. These products provide a way for the instructor to connect interactively with the students during online lectures. Some of these tools are available within the CMS/LMS environment. Other web conferencing tools can be downloaded at no cost or purchased as packages by educational institutions. Video lecture capture technology (VLCT) is similar to web conferencing except that it is set up for continuous video capture of classroom lectures: every class is recorded in audio and video formats. Lectures are captured processed to deliver the media through the CMS/LMS for students to view at their convenience. VLCT also allows a student to record a presentation and upload it for distribution to the entire class. The Flip cam by Flip Video can be used to record videos that can be uploaded to the course via YouTube/TeacherTube. This is a good tool for short informational material, reminders, and updates.

Visual aids can include images, charts, and tables to summarize material or to help explain difficult concepts, some of which might be included in textbooks assigned for the course. Assessments should incorporate relevant images.

Online courses have to be even more creative to appeal to kinesthetic learners. The use of online virtual labs that have students interact with the web site is highly effective. Synchronizing laboratory internship rotations to the online courses helps not only the kinesthetic learner, but all student types.
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Conclusion

The clinical laboratory workforce is diminishing, and CLS programs face the challenge to graduate more students to replenish the supply of medical laboratory professionals. Technology has provided the tools for distance learning, and online education reaches more students than conventional classroom education can. CLS programs are now being offered via distance learning and the results indicate that these programs can successfully educate a new generation of CLS professionals. The FGCU program, which embraces distance learning technologies, is an example of a successful online CLS education program, based on its rates of graduation, successful board examinations, employment of its graduates, and the satisfaction of institutions that employ students who have graduated from the programs.

Abbreviations

CLS

Clinical Laboratory Science

FGCU

Florida Gulf Coast University

CMS/LMS

Course Management/Learning Management System

LOs

Learning Objects

VLCT

Video Lecture Capture Technology

RSS

Real Simple Syndication

HIPPA

Health Insurance Portability and Accountability Act

NAACLS

National Accrediting Agency for Clinical Laboratory Sciences

ASCP

American Society for Clinical Pathology
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