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Abstract 
 

Time and space constraints, large class sizes, competition for clinical internships, and geographic 
separation between classroom and clinical rotations for student interaction with peers and faculty pose 
challenges for health professions educational programs. This article presents a model for effectively 
incorporating technology to overcome these challenges and enhance student engagement and interaction 
in traditionally face-to-face (FTF) health professions (physical therapy and physician assistant) curricula 
across learning environments (classroom to clinic).  Four faculty members interested in redesigning a 
course or course unit(s) met with the IMPACT (Instructional Media and Programming to Advance 
Collaboration and Teaching) Initiative instructional design team.  Instructional designers provided 
education, training, and support to faculty for increased use of technology within courses. Four exemplars 
using Blackboard, videos, VoiceThread®, and Twitter® are described. Themes and “lessons learned” 
were developed from each of the exemplars. A model emerged for integrating technology into health 
professions curricula with an emphasis on engaging students in active, realistic, and social learning 
environments.  This model demonstrates how technology can be integrated successfully into traditionally 
FTF health professions curricula to support learning outcomes essential for practice.  
 
 
 
 
 

Introduction 
 

Health science professional education must prepare graduates to perform competently in a 
dynamic and evolving healthcare system. In 2003, the Institute of Medicine (IOM) published goals for 
health professional education to meet the complex health needs of patients and the demanding nature of 
the healthcare environment (Greiner & Knebel, 2003).  The report describes five key competencies for 
clinicians, including: 1) delivering patient-centered care, 2) practicing in interdisciplinary teams, 3) using 
best evidence, 4) applying quality improvement, and 5) using informatics (Greiner & Knebel, 2003).  To 
achieve these competencies, clinicians must be competent, reflective, and collaborative problem-solvers. 
They must be prepared to apply the knowledge and skills they have learned in changing environments 
across the healthcare continuum with teams of other healthcare professionals (Berwick & Finkelstein, 
2010; Irby, Cooke, & O’Brien, 2010).   

To best prepare students for practice, health science professional education programs must use 
methods that help students learn in ways that are compatible with future requirements: that is, learning 
with others in an active environment.  Currently, health professional education largely involves a 
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combination of didactic classroom learning and clinical internships to prepare its graduates.  The 
authentic nature of the clinical environment provides the learner many opportunities to begin to master 
the IOM’s competencies.  The didactic educational environment, however, often involves learners as 
passive recipients of lecture-based information and skill-based learning in non-authentic environments 
(McLaughlin et al., 2014), which is not compatible with what we know about the brain and how we learn 
(Jensen, 1998). 

The purpose of this article is to present a model for effectively incorporating technology to 
enhance student engagement and instruction in traditionally face-to-face (FTF) health science (physical 
therapy and physician assistant) education. The inclusion of properly selected technologies can facilitate 
reflection, collaboration, and problem solving, all of which are essential for developing clinicians of the 
future. 

  
Literature Review 

 
Dewey (1938) believed that experience is a key to learning and described the importance of 

feedback to enhance learning from experience.  Specifically, Dewey suggested learning occurs when: 1) 
the learner observes or experiences something, 2) compares that experience with prior knowledge, and 3) 
judges and makes meaning of that knowledge and experience for future purposeful action. Capitalizing on 
Dewey’s work, Kolb (1984) presented four processes learners need to effectively use to attain new 
knowledge, skills, and attitudes: 1) concrete experience (ability to be fully and openly involved in an 
experience), 2) reflective observation (ability to critically reflect on and consider their experience from 
different perspectives), 3) abstract conceptualization (ability to formulate their observations into 
concepts), and 4) active experimentation (ability to apply these concepts in novel situations) (see Figure 1 
modified from Kolb, 1984). The clinical environment provides ongoing experiential learning 
opportunities where attainment of new knowledge, skills, and attitudes is grounded in activities such as 
patient encounters, inter-professional meetings, and family interactions. Ongoing discussions and 
reflective opportunities enable students in the clinic to apply prior knowledge and experiences to new 
content and build new frameworks for future patient interactions and clinical decisions.  However, to 
optimally engage in learning in the clinical environment, students must be given opportunities across the 
educational environment from classroom to clinic that facilitate discussion, reflection, problem solving, 
and application. Refinement of these skills is what will enable students to achieve the five competencies 
described in the IOM report.   

 
Figure 1.  Kolb’s Experiential  
Learning Cycle  (Kolb, 1984) 
 

 
To best prepare students and 

graduates for future clinical work, 
health science educators should 
“teach with the brain in mind” using 
active-learning that encourages 
higher-level thinking (Jensen, 1998; 
Silberman & Auerbach, 2006).  
Higher order thinking involves 
applying, analyzing, synthesizing, 
and evaluating concepts, which 
mirror the cognitive processes 
employed by clinical experts in 
clinical decision-making with 
patients (Bloom, Engelhart, Furst, 
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Hill, & Krathwohl, 1956; Jensen, Gwyer, Shepard, & Hack, 2000; Moulton, Regehr, Lingard, Merritt, & 
MacRae, 2010).  A classroom environment that combines presentation of new information with active-
learning and reflective strategies creates an ideal learning environment for students to acquire these higher 
order cognitive processes and apply and retain new information (Jensen, 1998).  Deviating from the 
traditional instructor-led lecture, active-learning strategies emphasize student-centered discussion, 
problem solving, and critical thinking.  Active-learning strategies to improve in-class engagement that 
have been described in the literature include: Just-in-Time teaching, Learn Before Lecture (LBL), and the 
“flipped” classroom, as well as preparatory activities, games, puzzles, panels, fishbowls, jigsaws, role-
plays, response cards, polling, and learning partners (Gleason et al., 2011; Marrs & Novak, 2004; 
McLaughlin et al., 2014; Moravek, Williams, Aguilar, & O’Dowd, 2010; Ruckert, Plack, & Maring, 
2014).  Technology is often incorporated into these active-learning strategies to increase student 
engagement and interaction, as well as address space and time constraints.  Active-learning strategies 
reinforce Kolb’s cycle of experiential learning through discussion of concepts and sharing of ideas with 
others, reflection on those ideas, interpreting the ideas to make meaning out of them, and then applying 
them in the classroom and future clinical practice.   

Beyond active engagement, the social context of the learning is also important to consider when 
designing instruction to facilitate the higher order thinking needed for clinical practice. To be an effective 
healthcare practitioner requires engaging socially and working collaboratively in teams. So, it is vital that 
academic programs help students learn how to work with others to solve complex problems and negotiate 
constructively in the solution-building process.  This proposition is consistent with theories proposed by 
Bandura (1986) and Illeris (2003), which view learning as a social process requiring action and 
interaction within a social environment. Illeris argues the complexity of today’s social environments, such 
as health care, requires educational interventions promoting accommodative learning (applying existing 
knowledge in new, unique situations) and/or transformative learning (simultaneous restructuring of 
cognitive, emotive, or social dimensions of learning), rather than mere memorization.   

 
Figure 2.  Collaborative Learning involving small and large group learning to help an individual make 
meaning in their learning process  

 

3 
 



www.manaraa.com

Technology for Active and Social Learning 

Collaborative learning is based on the assumption that “an individual person constructs his or her 
knowledge through the process of negotiating meaning with others…cognitive development is highly 
dependent on social interaction and collaboration with more capable and knowledgeable others” (So & 
Bush, 2007, p. 3).  Figure 2 illustrates collaborative learning through the presence of small interactive 
groups (represented by “S” clusters) within a larger learning group to contribute to an individual’s 
“meaning making” process.  The Community of Inquiry model is based on social constructivist principles 
for online learning (Garrison, Anderson, & Archer, 2003; Garrison & Kanuka, 2004).  Based on this 
model, instructors aim to build the sense of community required to create a safe environment in which 
students can negotiate the meaning of controversial issues related to future practice (Garrison & 
Anderson, 2003; Garrison & Kanuka, 2004).  Communities of inquiry require cognitive presence, social 
presence, and teaching presence.  Building a sense of community among learners enables the cohesion 
necessary for supportive, open communication.  As a consequence, students can critically debate 
controversial issues, which fosters reflection and critical thinking.  Future health professionals will need 
to negotiate social environments in which they work to critically evaluate patient interventions.  
Promoting communities of inquiry within a classroom can allow future health professionals to experience 
the negotiation and critical thinking vital to future practice. 

At The George Washington University (GW), technology is a key component of instructional 
design. Technology creates experiences and connects learners for social encounters spanning the 
classroom to clinic environments.  During classes, technology can help prepare learners for FTF 
discussion and for clinic-related experiences through Blackboard or other learning management systems, 
video reflection, VoiceThread® or other asynchronous multimedia discussion tools, and social media 
(Michael, 2006).  Technology supports social learning theories (Bandura, 1986; Garrison, Anderson, & 
Archer, 2003; Garrison & Kanuka, 2004; Illeris, 2003), enabling learners to negotiate meaning among 
their peers to promote higher levels of learning and critical thinking.  Furthermore, technology helps 
students collaborate with one another, reflect individually and in small groups, and create strategies for 
successful future clinical practice.  However, technology must be chosen appropriately to support specific 
learning objectives. Technology must be selected to support principles grounded in educational theory 
and based on evidence of how people learn (Clark & Mayer, 2011; Mayer 2008). This selection includes 
presenting material in dual-channels (visual and verbal) which facilitates cognitive processing.  
Technology also appeals to millennial learners (Plack & Driscoll, 2010) and can be utilized to create a 
more meaningful environment for learning than the classroom alone.  

In this article, four GW Health Sciences Program exemplars are provided in which technology 
was used to help prepare students for clinical decision-making and reflection required in future clinical 
practice.  These exemplars are rooted in experiential learning and social learning frameworks. 
Pedagogical goals, educational methods, course outcomes, and lessons learned will be shared.  Finally, a 
model is presented for implementing technology to enhance course design and prepare learners for 
clinical practice based on experience in combination with educational pedagogy and learner 
preferences/values. 

 
Methods 

 
The Health Sciences Programs in the School of Medicine and Health Sciences at GW are 

comprised of three departments. All courses in the Department of Clinical Research and Leadership are 
delivered in an online format, while courses in the Department of Physical Therapy and Health Care 
Sciences and the Department of Physician Assistant Studies are primarily delivered in a face-to-face 
(FTF) format.  In 2012, the Dean of Faculty Development began an initiative to enhance the use of 
blended learning, active-learning techniques, and technology in courses across health sciences, which is 
consistent with the strategic plan for the University.  The Instructional Media and Programming to 
Advance Collaboration and Teaching (IMPACT) Initiative, described in the first article in this series, is 
designed to support teaching, scholarship, and collaboration among faculty, staff and administrators in 
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Health Sciences.  To support this initiative, two instructional designers provide education, training, and 
support to faculty redesigning their courses to incorporate increased use of technology. 

 
Faculty interested in redesigning a course or course unit(s) were encouraged to meet with the 

instructional design team. Some faculty participated in a formal course redesign program (called Review, 
Refresh, review, or R3, as described in the first article in this series), which involved a comprehensive 
evaluation of course alignment followed by a structured course re-design process.  Other faculty more 
informally took advantage of the IMPACT instructional design team and Supported Media for Research, 
Administration and Teaching (SMART) Lab (technology lab), as well as departmental resources and 
discussions with colleagues.  This article presents several blended learning exemplars that resulted from 
the IMPACT Initiative and the support provided for its implementation.   

Quantitative and qualitative methods were used to assess the outcomes of each exemplar.  Data 
were collected using Likert scale surveys and open-ended questions resulting in qualitative comments. 
Students completed formative assessments during each course and/or summative assessments at the end 
of each course.  Formative assessments—including anonymous online or in-class surveys—were utilized 
to solicit student feedback regarding instructional methods (including use of technology), course 
assignments, and level of engagement in the subject matter.  Summative assessments via end-of-semester 
course evaluations provided additional information related to instructional design, instructor efficacy, and 
overall quality of learning in the course.  Student feedback was reviewed and analyzed. Results from 
questions using a Likert scale were summarized using descriptive statistics. Results from the open-ended 
comments were categorized and themed. To optimize objectivity of the qualitative analysis, an external 
researcher not involved in any of the courses functioned as a peer reviewer (Merriam, 2002).  The themes 
that emerged were applied to develop a model for blended learning. 

 

Results 

Exemplar #1: Using Technology to Create “Priming Activities” to Prepare Learners for In-class 
Engagement 

In the Physical Therapy Management of the Aging Adult course in the Doctor of Physical 
Therapy Program (PT) at GW, technology is used to create “priming activities”—that is, carefully and 
deliberately designed homework.  These pre-class activities expose students to foundational content and 
specific critical thinking questions about the material before class. Thus, students are better prepared to 
apply the material and engage in higher level thinking activities during the FTF session. The priming 
activities are directly aligned with the course objectives and assessments and allow the learner to reflect 
and conceptualize their understanding of the content to prepare them for the active experimentation and 
discussion which takes place during the in-class session.  

Priming activities, which were housed in the Blackboard™ learning management system, were used prior 
to each class session. They included reading articles, analyzing patient cases, watching videos, or 
preparing for in-class oral presentations.  Before the FTF session, students accessed the required readings, 
critical thinking questions, and additional content (e.g. videos, podcasts, shared Google documents) on 
Blackboard.  Figure 3 presents a sample of the Blackboard design. Regardless of the primer content 
or activities, the key component of the instructional design was incorporating the primer in the FTF 
session. Table 1 provides an example of priming activities and use of technology to maximize student 
engagement and application of information in class. 
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Figure 3. Sample Blackboard Design for Priming Activities 
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Table 1. Description of a Class Session Using Priming Activities and Technology to Maximize In-Class 
Learner Engagement  
 

Topic Technology 
Utilized 

Pre-Class FTF Session 

Alzheimer’s 
Disease 
(AD) 

Blackboard 
Electronic textbook  
Video case 
examples 

Students access Blackboard for 
priming activity. Students read 
text and article related to AD 
and exercise interventions. 
Students answer questions to 
apply the reading content to a 
patient case. Students also 
answer a question to reflect on 
prior clinical experiences with 
individuals with AD and 
describe effective and 
ineffective communication 
strategies with this patient 
population. 

Students come to class and are 
immediately put into groups to 
share with one another their 
personal experiences of 
effective & ineffective 
communication strategies when 
working with individuals with 
AD. Whole-group discussion of 
trends in these management 
strategies followed. Students 
then analyze a video of a staff 
encounter with an individual 
with AD in a skilled nursing 
facility. Physical therapy 
interventions and 
communication strategies are 
applied. 

 
 
 
 
Student perceptions of the priming activities, active-learning strategies, and use of technology in 

the course were measured through student evaluations of the course design and the instructor. Student 
feedback was collected through a formative assessment one third of the way through the course (week 6) 
and through a summative assessment at the end of the course (week 15).  It was important to complete a 
formative assessment mid-way through the course because this was the first time in the PT curriculum 
that the students completed homework activities in this format.  Because the priming activities were 
pivotal to the course design, it was critical to measure student “buy in.”  Both formative and summative 
feedback provided the instructor with valuable information for ongoing course improvements within the 
semester and in subsequent semesters. Formative assessment questions included: 1) What do you find 
MOST helpful for your learning in the class? Why?  2) What do you find LEAST helpful for your 
learning in the class? Why?  3) What content remains unclear or “muddy” in your mind?  4) Discuss the 
efficacy of the different activities utilized in the course (e.g., priming activities, breakout activities, 
laboratory sessions, etc.).  All 37 students completed the formative assessment prior to midterm.  In 
response to the aspect of the course that was most helpful, the students responded using open ended 
comments related to priming activities, active-learning strategies, technology, and other activities (lecture, 
patient cases, and summary slides).  Table 2 provides a summary of results and exemplar quotes.  
Students also provided feedback for specific course activities in an open text box. The majority of 
students commented positively on the priming activities (n = 33). Students also commented on how the 
priming activities helped them prepare for class and remain accountable for the material, engage in class 
more effectively, and remember the key points (“take-aways”) from the assigned reading and class 
discussion. Similarly, summative feedback via the course evaluation related to technology was collected.  
Table 3 presents the results. 
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Table 2.  Formative Feedback at Week 6: What Do You Find MOST Helpful for Your Learning in the Class? 
 

Course 
Activity 

Response Exemplar Quotes 

Priming 
Activities 

n =14 
(40%) 

• “Priming activities are helpful because they encourage clinical 
thinking/reasoning rather than just regurgitation of information 
from the reading.” 

• “The priming activities are helpful for class with keeping a 
patient in mind during the session.” 

• “The priming activities are a great way to put me in the proper 
mindset before class—I know what to expect coming in.” 

• “The priming activities [are most helpful]—I think the patient 
case scenarios really help to supplement the lecture material.” 

Active-
learning 
Strategies 

n =16 
(44%) 

• “All the application work—not merely lecture. I like that lecture 
provides the framework but then the group work and lab exercises 
drive home the points/themes.” 

• “The format of lecture with small breakouts is helpful for staying 
engaged.” 

• “The active participation. It really helps me remember and learn 
the information.” 

• “I like having activities mixed in with class. It helps break the 
information up into manageable chunks and apply it 
immediately.” 

• “Overall class is very interactive and it helps not only to remain 
engaged but to grasp material more easily.” 

• “I find lab very helpful for putting it all together.” 

Technology n =11 
(31%) 

• “The layout of Blackboard is really helpful and I appreciate the 
amount of time that went into making it so interactive.” 

• “Videos and case studies help put a patient picture in my mind.” 
• “The organization of the course. Blackboard is set-up very 

efficiently and allows for personal organization.  I also appreciate 
the book being electronically available…” 

• “I really like having a schedule [on Blackboard] prior to class or 
at the beginning o class of what we are going to do at what time. 
It really helps me to better focus throughout class knowing what is 
coming.” 
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Table 3. Results of the Summative Course Evaluation at Week 15  
 

Criteria Rating* % Rating 
“A Great 
Deal” 

1.  Priming activities helped me learn the course material. 97% rated this item 3/4 or 
4/4** 
3.9 + 0.4/4.0 (n=30) 

94% 

2.  The use of technology helped increase my level of 
engagement with this course. 

97% rated this item 3/4 or 
4/4** 
3.7 + 0.5/4.0 (n=30) 

74% 

3.  The quality of this course was improved by the use of 
technology. 

97% rated this item 3/4 or 
4/4** 
3.7+ 0.5/4.0 (n=30) 

71% 

 
*31 of 34 students completed the course evaluation anonymously online 
** Ratings: 1=lowest; 4=highest 
 
 
           Despite the success of using technology through priming activities to create a more dynamic and 
active classroom environment in this course, there were a number of lessons learned by the instructor to 
consider for future implementation in this course.  
 

1. Accountability is essential for the students. Student evaluations from the 2012 course offering 
showed students needed to have an external person hold them accountable for completing the 
preparatory work—despite their acknowledgement of the primers’ value in their learning.  
Requiring students to submit their priming activity via Blackboard prior to the class session 
ensured all students completed the required reading and answered the application questions or 
other follow-up work in preparation for class discussion.   

2. Integration of the priming activity during the in-class session is essential to grounding the 
learning.  The instructor needed to establish a careful balance between revisiting the information 
provided in the primer “just enough” in the classroom to ensure all students had the basic 
foundation/knowledge, but not “so much” that the class session was merely duplicating work 
they did in the primer. 

3. To maintain student buy-in, the primers must be a reasonable length. The instructor 
determined each priming activity should take one hour to complete.  Some students, however, 
reported the primers taking longer.  This emphasizes the importance of focusing on a few 
targeted objectives (two to three) for the priming assignment.  Priming activities of a reasonable 
length are more likely to be completed by the students.  Next year, the instructor plans to ask 
students to complete a weekly survey regarding how long the priming activity took to complete, 
to adjust and improve the primer design. 
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Exemplar #2:  Using Videos to Facilitate Clinical Decision Making and Reflection 
 

In the Clinical Skills 2 course in the Physician Assistant (PA) Program at GW, technology via 
video recordings facilitates critical reflection.  Reflective practice is one way to achieve higher levels of 
learning and critical thinking in health sciences students (Plack & Santasier, 2004), and technology—if 
applied properly—can facilitate this process. Video recording student performance of a clinical skill 
enables students to analyze and reflect on their performance, which has been show to increase skill 
competency (Kolb, 1984; Maloney, Storr, Morgan, & Ilic, 2013; Schön, 1987). In medical and health 
sciences curricula, standardized patients are often used to simulate clinical experiences and teach and 
assess clinical skills, oral communication skills, and critical thinking.  Standardized patients are an ideal 
form of learning and assessment in medical education because they simulate the true clinical environment 
(Downing & Yudkowsky, 2000).  Similar to a medical clinic, the student interacts with a previously 
unknown “patient,” must establish rapport, use patient-friendly language, gain the individual’s trust, and 
competently perform clinical skills.  GW’s Clinical Learning and Simulation Skills (CLASS) Center 
includes authentic medical examination rooms to simulate a realistic clinic environment.   

Based on student performance in clinic and feedback from clinical preceptors, a specific clinical 
skill, the oral case presentation (OCP), was consistently observed as an area for improvement.  The 
instructor, along with an instructional designer, developed a reflective practice activity utilizing video to 
improve students’ completion of OCPs.  The activity incorporated aspects of Kolb’s (1984) experiential 
learning theory, including active-experimentation (completing the case presentation) and reflective 
observation via video.  Students enrolled (n = 66) in a Clinical Skills course in the spring 2014 semester 
engaged in such an exercise.  The students performed a standardized patient encounter for a focused and 
common medical complaint.  For example, the patient had a chief complaint of shoulder pain or 
abdominal pain and the student had to take a focused history and perform the appropriate physical exam. 
Upon completing the simulated visit and exiting the examination room, the student was given several 
minutes to prepare for an OCP detailing the historical and physical exam data obtained, as well as a 
differential diagnosis and plan.  The OCP was recorded and uploaded to a secured but shared platform 
(Google drive).  Access to student videos was shared with selected individuals, including the system 
administrator, the course coordinator, the individual student, and the student’s faculty advisor.  The 
student’s faculty advisor assessed the video using a rubric familiar to both faculty and students.  
Qualitative feedback was provided to the student regarding his or her performance.  In addition, each 
student was required to view the OCP video, self-assess using the same rubric, and reflect upon his or her 
OCP.   

The students completed an anonymous online survey about the OCP video activity.  A total of 
83% (54 of 66) responded, and of those 87% responded “yes” to the question: “Are there things you 
would do differently the next time you are asked to present a case?”  Table 4 contains results and 
exemplar quotes.  These comments suggest students need to further develop their clinical decision-
making skills.  Providing a brief and organized history required students to synthesize potentially large 
amounts of data to the most relevant aspects.  Analyzing pros and cons of a differential diagnosis list 
required higher order thinking related to analyzing and evaluating data collected.  This simulated clinical 
encounter allowed the students to reflect and gain insight on current practice to provide better future care. 
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Table 4. Results of Formative Survey Regarding Students’ Perceptions of OCP Video Activity  
 

Question: “To what 
extent do you agree 
with the statements 
below on a scale of 
0% (not at all) to 
100% (completely):” 

Rating*   Exemplar Quotes 

1.  Video recording 
and evaluating my oral 
case presentation was 
a positive learning 
experience. 

74% rated this 
item as 80-
100% 
agreement 
(n = 40) 

• “… Really was a good learning process” 
• “I think we should do more of these… getting 

recorded and having to self-evaluate myself made 
it more official and I think showed me some of my 
weaknesses.” 

• “I think overall this was a very important session 
that took place. Any areas of improvement are 
made obvious for us to see. Rather than being 
graded on how we thought we did, we can see for 
ourselves the good and the bad that will overall 
contribute to our progress in presentation skills.” 

• “It was a valuable experience to watch my own 
oral presentation, as it’s a level of self-reflection 
that I’m not accustomed to.  I picked up on 
automatisms that I was not aware of, so that’s 
something I’ll try to modify in the future.” 

2. [The OCP] activity 
promoted the 
development of my 
oral presentation 
skills. 

69% rated this 
item as 80-
100% 
agreement 
(n = 37) 

• “I was clearly nervous but after listening to it, I 
included more than I thought I did. I forgot to 
mention the tenderness in her lower abdomen.” 

• “I admit to making a few errors when doing my 
oral presentation, but I feel overall I have come a 
long way with improving my skills. I need to 
continue to work on little things like “ums” 
between thoughts. With time, experience, and 
better confidence I will be able to smooth out the 
rough edges.” 

• “Go over pros and cons more when I give my 
differential diagnosis.” 

• “Improve on articulating physical exam findings, 
as well as outlining a more detailed/explicit plan.” 

• “I would make sure to time manage better, be less 
redundant, more pith and succinct.” 

 
 
*54/66 students completed the survey (83%) 
** Rating scale: 0% (not at all); 20%; 40%; 60%; 80%; 100% (completely)  
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There were several lessons learned in the first trial of this activity for future improvement.   
1. Technology can be intimidating. While there are many positive attributes to using this type 

of active-learning strategy, it did not appeal to all learners. The video camera was 
intimidating for some students.   

2. Timing of feedback is important to the learning process. There was a time delay between 
the students completing the activity and the faculty feedback—it was not delivered 
immediately to the student.  This delay may have prevented some learners from recognizing 
how they would use the feedback in future clinical application, as well as limit opportunities 
for successful practice. 

3. Providing exemplars can help learning. A video example of a well-executed OCP for the 
students to have a frame of reference before completing the activity may benefit the learning 
experience.   

4. Group reflection or application can enhance learning. Incorporating a group reflection or 
application of the OCP skills to another class activity may allow further the benefits of social 
learning. 

 
 
 
Exemplar #3:  Using VoiceThread® to Promote Critical Thinking, Collaboration, and Higher Levels 
of Learning 

In the Health, Justice, and Society (HSJ) course within the PA Program at GW, technology 
facilitates communities of inquiry during asynchronous and FTF class sessions.  Incorporating the social 
interaction necessary to develop a learning community in a cohort of over 60 students can prove 
challenging in a traditional model of delivery.  Fostering a sense of community becomes even more 
difficult in classes held in a theatre style lecture hall.  In addition, students within the cohort represent 
different backgrounds, age groups, and levels of experience within healthcare settings, which creates 
challenges in designing a learning experience aligned with student needs and experience levels.  Using 
VoiceThread® technology enables instructors to develop small group communities of inquiry, allowing 
learners to engage in small group discussions in a safe environment before engaging in the larger 
classroom community. 

In the summer of 2013, faculty re-designed HSJ from a traditional FTF course to a blended 
course. The re-design incorporated technology to maximize student collaboration, both in and out of the 
classroom.  The blended learning environment enabled learners to collaborate, negotiate meaning, 
critically reflect, and apply what they were learning to new and novel situations (Illeris, 2003; Kolb, 
1984).  The course comprised both a weekly online (OL) component delivered through Blackboard and 
a weekly FTF component.  Sixty-seven students were enrolled in the course. Students were assigned to 
smaller “learning teams” of six or seven students, in which they interacted in online activities and team 
projects for the duration of the semester. Over four weeks at the end of the semester, students had to apply 
knowledge gained regarding ethical healthcare practice to solve four complex patient cases related to 
future clinical practice.  

The adoption of VoiceThread® for assignment submission maximized interaction among group 
members and between groups. VoiceThread® is a cloud application into which instructors and students 
can upload documents, images, presentations, audio files, and videos to share with private groups or the 
entire community.  Viewers can comment on a given VoiceThread® by typing a message or by recording a 
voice or video message.  The application can be integrated in learning management systems and can be 
used via mobile apps (www.voicethread.com).   

Prior to discussing the four cases in their groups, students were asked to view a VoiceThread® 
presentation on ethics, conduct assigned readings, and take an individual ethics quiz. They then had to 
apply knowledge gained from these materials to develop a team solution to four distinct cases. Students 
were offered the opportunity to discuss cases both OL and in the FTF class session. In the final group 
assignment, students created a framework representative of the ethical aspects they felt were essential to 
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future practice and presented them to the rest of the class using VoiceThread® as if they were presenting 
in person.  Assignment completion required team members to negotiate and agree upon essential aspects.  
Table 5 presents the sequence of activities required in the online and FTF mediums.  

 
 

     Table 5.  Sample Sequence of OL and FTF Learning Activities in HSJ 
 

Assignment Online activity Prior to 
FTF 

FTF Activity OL activity after FTF 
class 

Ethics 
Cases 

Review related OL 
readings and materials, 
including case 
 
Discuss case resolution 
in peer group either FTF 
or OL 

Resolve case and plan 
VoiceThread® 
presentation in peer 
groups   

Create and upload  
VoiceThread® 
presentation of case 
 
OL reflective journal 
entry  

  
 
 
Course activities challenged students to negotiate differing opinions, synthesize various type of 

knowledge to create coherent presentations for classmates, view and discuss content from the 
presentations of other groups, and think critically about the knowledge they generated in comparison to 
other groups and in comparison to what may be required in future practice. Exemplar quotes below 
demonstrate higher order thinking by students in VoiceThread® regarding the presentations of other 
groups:   

 
● “I also thought you guys did a nice job taking into account James and his genetic mutation 

possibly buying him some time.  My question to your group is what would you do air lifting Janey 
to another hospital was not an option?  Would it impact your choice of who gets what bed?  
Would anyone no longer receive a bed?”   

● “What is the role of self-reflection and bias in the care of the patient? Knowing our limits as 
providers can help us become more self-aware practitioners in order to maintain our integrity 
with patients. Some hold strong beliefs that would inhibit them from performing certain 
procedures. To what extent should we deny certain care for the sake of our own beliefs?” 
 

It was important to assess the students’ evaluation of technology use in the course.  Faculty conducted 
an anonymous online survey to assess reactions to the integration of technology within the course in 
relation to their perceptions of learning and engagement.  Forty-three of the 66 students completed the 
survey (65%).  Table 6 below captures data relevant to different aspects of the course including: 
preparatory materials, discussions, and VoiceThread® activities.  The results suggest that the course 
activities engaged over half of the students to think about and challenge their own assumptions, which 
requires high cognitive processing.  It could be argued that while only 10%-20% of students found the 
VoiceThread® presentations or activities helpful for their learning, these activities likely played a key role 
in the majority of students’ higher participation in class. Among the 43 survey respondents, with regard to 
overall satisfaction with the blended course structure, 7 respondents (17%) were not at all satisfied, 31 
respondents (53%) were somewhat satisfied, and 4 respondents (10%) were satisfied.  None of the 
respondents indicated that they were satisfied “a great deal.”  
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Table 6: Student Perceptions of Use of Technology in Blended Course  

 
 
 
Survey 
Question 

Responses Exemplar Quotes 
1 

Not at 
all 

2-3 

Somewhat 

4-5 

Mostly to  
“A Great 
Deal” 

 
 
In response to most effective and least 
effect aspects of the blended course….. 

VoiceThread® 
assignments 
helped me learn 
the course 
content. 

21%  

(n = 9) 

70%  

(n = 30) 

9%  

(n = 4) 

• ”Use of new/different technologies 
(such as VoiceThread® and online 
lectures) facilitated learning.”(most) 

• “While I appreciate not having to sit 
through all the presentations in 
person, I think there is limited utility 
to listening to other groups 
presentations.” (least) 

OL discussions 
encouraged me 
to examine my 
thoughts, beliefs, 
or feelings 
regarding course 
topics.  

12%  

(n = 5) 

67%  

(n = 28) 

21%  

(n = 9) 

• “Online course discussions were the 
most beneficial thing for me as far as 
incorporating many peoples thoughts 
and seeing others thoughts.”(most) 

• ”Online Discussions and Journal 
entries seemed more like busy work.” 
(least) 

FTF discussions 
encouraged me 
to examine my 
thoughts, beliefs, 
and or feelings 
regarding course 
topics.  

0%  

(n = 0) 

48%  

(n = 20) 

 

52%  

(n = 22) 

• ”Face to face discussion was the most 
effective aspect. I think the topics we 
tackled were important to talk about 
and deal with in a face to face 
setting.”(most) 

• “Some of the time the conversation 
was interesting, but mostly there were 
too little people talking which is why I 
thought the online collaboration was 
better.” (least) 

OL journal 
entries 
encouraged me 
to examine my 
thoughts, beliefs, 
or feelings 
regarding course 
topics. 

7%  

(n = 3) 

67%  

(n = 28) 

26%  

(n = 11) 

• ”Being able to discuss in class what I 
had been thinking about throughout 
the previous few days. Also, the 
journaling of my thoughts.”(most) 

• “There was some amount of 
redundancy between the online 
discussion boards and journal 
assignments; I recommend 
consolidate into either journaling or 
discussion boards.” (least) 

*43/66 students completed the survey (65% overall response rate)  

Rating Scale = 1 (not at all) to 5 (a great deal) 
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Lessons learned in implementing this new blended course within a traditionally FTF curriculum 
included: 

1. Explaining the purpose and value-added nature of technology is essential. This course was 
the only course in the PA program of study using a blended format. This could explain students 
seeming resistant to the integration of technology and an online component within the course 
design. In addition, students did not understand why OL discussion was necessary when the 
course also met FTF.  Next year, this will be addressed by reinforcing how the OL components 
contribute to the process of learning and allow interactions/activities not possible in the FTF 
environment due to the constraint of time and space. 

2. Reducing workload and redundancy. Students also found combinations of technology (e.g. OL 
journaling and OL discussion) redundant.  In future course offerings, this redundancy will be 
addressed by reducing the number of OL journals and distinguishing discussion prompts from 
journal prompts to reveal distinct purposes aligned with learning objectives.  Students also had 
difficulty recognizing distinctions between OL and FTF discussions.  In future courses, this 
ambiguity will be address by emphasizing the relationship between both types of discussions and 
by ensuring that FTF discussions build upon OL discussion by offering new, perhaps more 
complex situations for analysis 
 

Exemplar #4:  Using Twitter® to Enhance Reflection 
In the Clinical Conference IV course within the PT Program at GW, technology facilitates 

communities of inquiry while students are in clinical internships.  Students across health professions 
spend as much as 45% of their total training time engaged in clinical internships (Commission on 
Accreditation of Physical Therapy Education, 2013).  When students are in clinical internships distributed 
over long distances, the opportunities for collaborative learning and the sense of community and 
connection with peers is often lost. OL tools provide an active platform for students to practice reflection 
and engage in professional communication within a connected social community (Anderson, 2007).  In 
the fall of 2013, second year physical therapy students (n = 34) used Twitter®, a micro-blog, to engage in 
active and reflective conversations following days spent in clinic. Since the assignment required 
synchronous, concise conversation, Twitter® was selected due to its character limitations and presumed 
popularity among the student cohort (Rockinson-Szapkiw & Szapkiw, 2011).  

The objectives of the activity were to develop concise but original reflective tweets, engage in 
active/reflective conversation with peers during the live tweet session, develop communication strategies 
to provide succinct, constructive feedback to peers in a professional manner, and develop future physical 
therapy professional goals.  Students were in clinic five days over the course of the semester. Live tweet 
sessions were in the evenings of Week 1, Week 3, and Week 5 from 7 pm to 11 pm. Prior to the first live 
tweet session, students were given an orientation to Twitter®, assistance in setting up an account or a 
different account from their personal one, and instructions to privacy and netiquette rules for the class.  
For each session, students were given reflection starters to elicit specific reflections for their primary 
tweets. Sample tweets also were provided. For example, the Week 1 starter was: “I was surprised most in 
clinic by…”  A rubric was used to determine the students’ performance based on number of required 
tweets, quality of tweet content, and professional behaviors.  
 Thirty-three of 34 students completed a survey after assignment completion, and at least 70% 
responded in agreement that the objectives of the assignment were met.  These survey statements were 
specific to reflection, professional engagement and discussion with peers, and development of 
professional use of social media. Students also provided comments on the summative course evaluation in 
which the assignment was placed. Some themes derived from the comments include that students found 
the assignment to be fun, short, and engaging and thought “it encouraged conversation and thoughtful 
reflection.”  In addition, some found it “immensely comforting and supportive” knowing that experiences 
were similar among their collective group of peers. Students also liked that the assignment was not time 
consuming in an already full semester of coursework.  Students did provide some suggestions for 
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enhancements for future implementation of this assignment. The primary improvements suggested were 
related to the functionality of Twitter® and the challenge of tracking different conversations. A few 
students suggested a pre-tweet session before the first live-tweet session to provide practice for those who 
had never used Twitter®.  Some students preferred to not have prompts for each session and would like 
more freedom in what they tweeted. Overall, students supported minimal to no changes to the assignment. 
         Based on the positive response from the students and achievement of the learning objectives, 
plans are to continue this assignment with future cohorts as an introductory reflection activity during 
clinical experiences. Lessons learned included: 
 

1. Do not assume familiarity with technology. The assumption of graduate students being 
familiar with most social media platforms should not be made.  

2. Orientation and practice is essential for buy-in and competence. Ample time for orientation 
to the social media platform must be included in the design of the assignment. About half of the 
students in this particular cohort had not used Twitter® which further supports the importance of 
a thorough orientation to this teaching tool. Future plans include providing practice sessions in 
class to allow students to acclimate to the technology in a setting with direct faculty support. 
Another change involves streamlining the readability of the conversations by using hashtags. 
This will hopefully allow students more of a chance to follow conversations, which will enhance 
their ability to efficiently and effectively engage and reflect collaboratively with their peers. 
 

Discussion 
 

The IOM’s clinical competencies for health professionals require flexible, responsive, 
collaborative and adaptive thinkers. For students to develop this level of critical thinking necessary for 
clinical practice, educational programs must provide opportunities for active and collaborative 
engagement in required material. Delivering this education has its challenges, including (but not limited 
to) large class sizes, space constraints, faculty time constraints, increased competition for clinical 
internship placement, and geographical separation between the classroom and clinic locations for faculty-
student interactions and student-student interactions.  Each of the exemplars demonstrates that technology 
can assist the facilitation of higher order thinking while also addressing barriers to the delivery of health 
professional education. Table 7 exemplifies these challenges and how technology has provided solutions 
at GW.  In addition, technology is helpful in creating meaningful and social learning experiences for 
learners.  Each exemplar highlights mechanisms in which technology contributed to an active and 
engaging learning environment—whether physically in a classroom, a simulation center (“pseudo 
clinic”), or in the authentic clinical environment.   

A number of themes emerged when evaluating the overall success related to learning and student 
value of technology within the exemplars.  Most students liked the use of technology within the class 
setting and found it helpful to their learning because it enabled more active involvement with the content.  
This result is consistent with past literature related to flipped classroom and active-learning (Gleason, et 
al., 2011; Lage & Platt, 2000; McLaughlin, et al., 2014; Prince, 2004).  Of note, the students in the 
blended learning course had the least favorable view of technology.  Despite this perception, it was clear 
from student performance in the classroom and the quality of presentations that technology helped 
students better prepare to engage in material at a higher level as compared to previous years of traditional 
FTF classes.  The following themes emerged for at least three of four exemplars that were important for 
successful implementation: 1) clearly and explicitly describing purpose of technology with direct link to 
learning objectives/goals and learning experiences (whether in classroom, simulation lab, or clinic) helps 
learners understand “why” the methods are being used; 2) holding learners accountable for completion of 
activity (e.g. priming activities, VoiceThread® contributions, Twitter®) prior to application learning 
experiences improves effectiveness; 3) providing feedback through rubrics or comments orients the 
learners to the goals of the activity (e.g. priming activities, video reflections, VoiceThread®, Twitter®); 
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and 4) active and social participation within the learning experience aids student learning (e.g. priming 
activities, standardized patient interaction, FTF discussions, and Twitter reflections). 

 
 
Table 7.  Technology’s Role in Addressing Barriers in Health Science Education 
 

Barrier Exemplar Specific Description 

Large Class Size & 
Space Constraints 

Exemplar #3: Hybrid learning 
model 

VoiceThread® provides opportunity for 
students to engage in discussion OL to 
alleviate problems with room size and 
noise volume for FTF discussions. 

Faculty Time 
Constraints 

Exemplar #2: Video case 
presentations 

 

Faculty advisors can be incorporated into 
providing feedback so that not all of the 
burden of grading is placed on the course 
director/core faculty member. 

Feedback can be made according to the 
faculty’s schedule. 

Exemplar #4: Twitter 
reflective practice activity 

Concise reflections allow faculty member 
to achieve critical reflective goals 
without reading long reflective essays or 
journals. 

Increased competition 
for clinical internship 
placements 

Exemplar #1: Priming 
activities 

Students complete weekly activities based 
on patient case scenarios that directly 
reflect common practice 
presentations/diagnoses. 

Exemplar #2: Video case 
presentations 

Simulation provides students with a mock 
clinical environment that directly mimics 
clinical practice environment. 

Geographic location Exemplar #4: Twitter 
reflective practice activity 

Students feel a social connection to their 
peers and faculty members through 
online reflective discussion. 

  
 Each exemplar incorporated aspects of Kolb’s experiential learning model (see Figure 4 modified 
from Kolb, 1984) and social learning theory through communities of inquiry.  Although not an explicit 
part of Kolb’s learning model, it was evident that the social component of learning was an important 
factor for student learning at all aspects of the cycle.  Regardless of the point on the learning cycle, the 
social component enabled learners to develop critical thinking skills and analyze material on a higher 
level.  Reflective observation occurred both as individuals and as groups.  At times, reflection even 
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preceded the active-learning experience, as is the case with the priming activities and the VoiceThread® 
discussions.  When reflection came first, most students valued the opportunity to consider the material 
and prepare for full, active participation in class.  When experience came first, students learned through 
trial and error with time to reflect after.  In retrospect, it may be helpful in the future to add more of a 
social learning context to the video OCP activity (Exemplar #2).  Although students did discuss their 
performance with an instructor, there may be added benefit of a large or small group discussion related to 
OCP skills strengths and areas for improvement.  
 
Figure 4.  Using Technology to Facilitate Experiential Learning (Kolb, 1984) 

 
 
  

Through these exemplars, a model for planning courses that supports the development of skills 
related to competency, problem solving, reflection, and collaboration for health professionals emerged. In 
each exemplar, technology was utilized in a meaningful way to create active experiences and 
communities of inquiry for engaging application reflection of material at a higher level.  This model is 
represented in Figure 5.  A key component of this model is that technology provided these experiences 
across learning environments—from classroom to “pseudo clinic” to clinic—and through both 
synchronous and asynchronous means.  Technology was a critical component of the achievement of 
higher order learning in each of these courses. 
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Figure 5.  Integration of Experiential and Social Learning Models in Health Science Education Using 
Technology 
 

 
 
 
 
 

Conclusion 
 

Technology can be used to engage learners in active, realistic, and social learning environments 
to best prepare students for the future demands of healthcare practice.  Technology should be utilized 
after careful consideration of the desired learning objectives, as well as the “fit” of the individual course 
or course unit within the curriculum as a whole. Key contributors to the successful implementation of 
technology within the Health Sciences Programs at GW include: 1) the IMPACT Initiative, which is 
consistent with the strategic plan for the University 2) the instructional design team; 3) support from 
higher administration in terms of faculty time and encouragement; and 4) departmental champions and 
role models who encourage technology’s use among colleagues.  Using the model that emerged 
demonstrates how technology can be integrated into a traditionally FTF health professions curricula to 
support learning outcomes essential for clinical practice. 
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