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Abstract

The circumstances of coronavirus disease 2019 (COVID-19) drove the development of a novel teaching
methodology for optometric clinical education using distance learning. In small groups students conduct
a virtual clinical encounter in real time while educators observe. As they would in an actual patient
encounter, students exercise clinical reasoning as they elicit case history, request and interpret tests,
consider differential diagnoses and compose management plans. Additionally, students deliver patient
education using video sharing. This methodology transforms clinical education using a closely
monitored, interactive clinical learning experience with detailed feedback, which has benefits beyond
those available in traditional clinic.

Key Words: distance learning, clinical education, teaching methodology, virtual clinical encounter,
simulated patient, simulated clinic

Background

During the unprecedented circumstances of the coronavirus disease 2019 (COVID-19) pandemic,
professional education was forced to shift to distance learning to maintain student safety and limit the
spread of disease while still advancing the students through the curriculum. The interruption of clinical
encounters was arguably the greatest challenge for the continuation of optometric clinical education.
Novel uses and adaptations of technology surged in the health professions so that clinical training could
continue remotely.1-6 The virtual clinical encounter (VCE) described here is one such novel adaptation. It
creates an interactive learning experience using student collaboration, learner-generated content and
detailed discussion.

The use of patient simulation in clinical education predates COVID-19. Simulated patient encounters in
higher education, most commonly in schools of medicine and nursing, have been increasingly utilized to
foster student collaboration, support learning outcomes and improve patient outcomes and survival.7-12 A
wide variety of simulation methods are used to create realistic clinical scenarios, from computerized
mannequins to virtual patient role play.7,8,12 Simulated patient encounters offer students engaging clinical
experiences to build skills in a safe and supervised environment at reduced costs compared with
standardized patients played by actors.7,10 Close monitoring of the simulated clinical experience by
educators allows them to provide valuable feedback to help students connect theory to practice, a
requirement for success in clinical practice.10

Although computer-based clinical activities have been described in optometric education, their complex
methodology using custom-developed software is not readily reproducible, making adoption by other



Optometric Education: Volume 46 Number 1 (Fall 2020)

4

institutions difficult.11,13 To guide the needed expedited development of virtual clinical activities, a search
for peer-reviewed methodologies in the Education Resources Information Center (ERIC) via an EBSCO
database was conducted using terms “optometry simulated patient,” “optometry patient simulation,”
“optometry patient simulator” and “optometry virtual patient.” The search revealed no relevant optometric
teaching methodologies since 1990 when problem-based learning was incorporated into the optometric
curriculum.14 The lack of an available optometric patient simulation method led to the realization of the
need to develop a technology-based VCE in order to continue clinical education during required social
distancing in Spring 2020.

When incorporating technology into education, the SAMR (Substitution, Augmentation, Modification,
Redefinition) model can be used to predict overall impact. The SAMR model of technology integration
describes enhancement of existing teaching practices using technology that leads to the conception of
new methodologies not previously possible.15 While originally described for use in K-12 programs, this
hierarchical model has been applied in higher education including optometry.16 The enhancement areas
of substitution and augmentation introduce a technological element that does not significantly alter the
original activity. Substitution simply replaces a learning activity with a technology-based tool without
functional change, such as using digital instead of paper study guides. Augmentation describes
implementing a technology-based tool that results in a functional advantage, such as the use of online
recorded lectures available for review with adjustable playback speed. The transformative areas of
modification and redefinition require a higher level of task design inducing student collaboration and
resulting in new learning experiences. Modification describes substantial redesign of a learning activity,
for example, using a 3D anatomy mobile application for students to each learn a bone of the orbit and
then teach their peers. The highest level of the SAMR model, redefinition, creates new tasks not
previously possible, such as developing an interactive virtual patient encounter. While some caution that
overemphasis on technology may distract from teaching, the SAMR model framework leads to novel
learning activities that are possible only with the use of technology.16,17

The demand for a fully remote clinical education combined with an understanding of previously accepted
simulation and technology-based pedagogies in professional education fueled the development of the
VCE for optometric student clinicians using videoconferencing, student collaboration and learner-
generated content. The intent of the described methodology is for students to apply procedural and
didactic knowledge in a closely monitored simulated patient encounter using critical thinking and clinical
reasoning, and to enhance these skills using detailed feedback. Although the VCE was born out of
necessity, incorporating this interactive activity into traditional clinical education provides an opportunity
to develop students’ clinical reasoning skills leading to improved clinical competency.

Methods

The VCE is currently utilized for second- and third-year students enrolled in primary care optometric
clinical training. Students in groups of four to six conduct a VCE within a predetermined time limit
consistent with their level of training. The entire activity spans two remote clinical sessions and uses
additional assignments to be completed outside of clinic time (Figure 1).

Figure 1. Outline and brief description of virtual clinical encounter (VCE) activities. Click to enlarge

The VCE is conducted in real time using videoconferencing, which concludes with students composing a
formal assessment and management plan in a shared online document during the first clinic session.
Following completion of the VCE, each student clinician records his or her patient education using video
sharing. (Second-year student’s initial patient education on allergic conjunctivitis following a VCE in week
1.) Peers and preceptors review the patient education videos during a subsequent discussion session.

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P1Figure1-scaled.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P1Figure1-scaled.jpg
https://vimeo.com/424974833
https://vimeo.com/424974833
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After the discussion session, students re-record their patient education videos. (The same student’s
second attempt at patient education on allergic conjunctivitis after the discussion session in week 2.)

Instructions to students

Students are required to enable their audio and video features in the videoconferencing application to
ensure all are actively participating. Suggested time for the VCE may vary from 45 minutes to 2 hours
depending on student clinical skill level and case complexity. Students receive the following instructions
at the start of the activity:

For your virtual clinical encounter (VCE) you will be working together as a group. You have 1.5 hours to
conduct an eye exam on your patient, so please keep track of time. Have paper and a pen or equivalent
ready to record your exam findings as no digital or hard copy will be provided. You need to give the
patient instructions, verbalize equipment setup, and verbalize your exam findings for each procedure.
Your group should work together and discussion is encouraged as you move through the exam. The
group must unanimously agree to obtain each test or procedure requested. For example, if one clinician
mentions they want to obtain a macular OCT, it is not provided unless all group members verbally agree.
All requested information will be presented in images or videos for your interpretation. In your VCE you
do not consult with a preceptor. Only perform the tests you consider necessary, keeping efficiency in
mind.

At the end of the exam, the group must reach a consensus to release the patient after all requested tests
and questions have been answered. The group should then compose an assessment and management
in Google Docs to be completed before you leave the session. Evenly divide the assessments you have
determined across the group members. Each group member will be responsible for providing the
corresponding patient education for their assigned assessment in a recorded video on Flipgrid, due
within 48 hours of the session. Your Flipgrid videos will be reviewed by your group and preceptor during
the discussion of your clinical performance next week.

Faculty and session responsibilities

The first clinic session ideally uses two educators to facilitate the VCE. One educator (educator #1) plays
the voice of the patient and presents the prepared album of case images and videos as requested by the
student clinicians, while the other educator (educator #2) takes detailed notes and serves as overall
facilitator as needed. A comfortable environment is needed for the students to verbalize their thought
process during the VCE. In less vocal groups educator #2 may need to intervene, interrupting the
student autonomy of the activity, in order to facilitate discussion or next steps. Emphasizing detailed
VCE instructions, including the requirement for students to verbally request needed tests, instruct the
patient and state the exam findings, are important for stimulating continued student discussion. As the
exam unfolds, students may need to be notified of limitations in available equipment in order to redirect
them to the most meaningful tests. For instance, with no available autorefractor, students are guided to
perform retinoscopy. The educators must remain cognizant of the VCE instructions, letting the students
verbalize equipment setup and patient instructions before revealing the indicated image or video.
Educator #2 documents a thorough transcription-like record of the VCE, including but not limited to
individual student contributions to case history, patient communication, sequence of procedures,
ancillary test selection, interpretation of presented data and application of knowledge as it relates to the
formulation of diagnoses and associated management.

In the second clinic session, educator #2 facilitates the discussion forum to evaluate the VCE record of
student performance and review the students’ patient education videos. During the discussion the
students are encouraged to carefully consider their choices regarding efficiency, test selection, diagnosis
and management. This encourages them to critically evaluate their clinical decisions and knowledge

https://vimeo.com/424975531
https://vimeo.com/424975531
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/VCE-Case-and-Album.pdf
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base in a constructive environment. This type of discussion allows for the optometric institution’s clinical
evaluation rubric to be followed when assessing the students’ performance in the VCE.

Purposeful pairing of faculty, such as clinicians from different specialties or a junior clinician with an
established faculty member, may encourage more comprehensive and creative case content as well as
foster faculty development. Pairing a basic science educator with a clinical instructor may also be
advantageous. If utilizing two educators is not feasible, a teaching assistant may be an excellent
resource, replacing educator #1, to help facilitate the VCE. Alternatively, if using a single educator for
both roles, the VCE can be recorded and reviewed later in preparation for discussion.

Distance learning platforms

The technology required to successfully facilitate a VCE includes a videoconferencing platform, a
slideshow presentation tool, an online shared document with real-time editing capability and a video-
sharing application. While many tools are available for performing these tasks, the authors use the
following platforms.

Zoom (Zoom Video Communications, San Jose, Calif.). Videoconferencing hosts the student
group and facilitates the presentation of requested image and video-rich exam data as the
students navigate the VCE. Videoconferencing is also needed for the detailed discussion and
review of the patient education videos the following the clinic session. Zoom is an affordable online
software platform for virtual communication in video, phone or chat form, which the authors use to
facilitate the activities. In Zoom’s “gallery view” all participants can visualize and communicate with
each other simultaneously using their electronic device’s camera and microphone. During the
VCE, educator #1 uses the screen-share function to present the exam data according to the
students’ requests. Importantly, the Zoom videoconference can continue without the host present,
as both educators will eventually exit to allow the students to complete the associated VCE
assignment as a group.

Figure 2. Examples of VCE album images presented for
student interpretation and documentation. (A) The image for
unaided visual acuity at distance is presented as educator #1
reads the appropriate letters with planted errors. (B) Once the
student clinicians request lensometry of the habitual glasses,
the group is presented with the sphere and cylinder mires,
drum and axis wheel reading. (C) Retinoscopy findings are
presented with the neutralizing lenses highlighted. (D) A variety
of Goldmann tonometry mires seen during the applanation
process are presented; students must select the correct
alignment to record the accurate reading. (E) Keratometry
readings are presented with the horizontal and vertical drum,
axis and illustrated mires. (F) Base-out vergences at near,
performed in the phoropter, are presented after students
properly describe the equipment setup and instruct the patient;
educator #1 reports “break” (F, top) and “recovery” (F, bottom).
Click to enlarge

PowerPoint (Microsoft Corporation, Redmond, Wash.). A slideshow presentation organizes the
VCE-associated album of image and video exam data. The authors use PowerPoint to organize all
potential exam components the students may request as it allows for image animations and video
embedding. Each slide houses a specific exam procedure and/or result. Educator #1 operates the
PowerPoint album, which is organized in a logical sequence to aid in navigation and presents the
necessary slides with Zoom’s screen-share function. The entire VCE is composed of images and
videos of exam findings, presented only after students correctly instruct the patient and describe
the equipment setup. The students view each requested test individually while the entire VCE

https://zoom.us
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P1Figure2.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P1Figure2.jpg
https://www.microsoft.com/en-us/microsoft-365/powerpoint
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/VCE-Case-and-Album.pdf
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album remains hidden. As educator #1 voices the patient’s response throughout a procedure, the
corresponding image is presented (Figure 2). In many exam procedures the slide uses animations
to present images sequentially according to patient responses, for instance, when reporting “blur”
and “break” in vergence testing. Students are not given hard or digital copies of exam data. To
mimic an actual clinical experience, the case images and videos are presented temporarily and the
students are expected to record the interpreted data. Each group’s unique navigation through a
VCE may result in unseen slides for the data that is not requested. A complete case and the
associated VCE album are provided here for review and application to clinical education.

Flipgrid (Microsoft Corporation, Redmond, Wash.). A video-hosting platform enables students to
record their patient education at the conclusion of the VCE. Flipgrid is an online social
engagement tool that uses video sharing to house educator-posed topics that collect learner-
generated content in response. Flipgrid also allows peer feedback in video response. The authors
use Flipgrid to host the students’ patient education videos. Flipgrid offers a customizable time limit
for each video, which the educator controls. The authors use a 90-second time limit for the
students to record their patient education, performed as if the patient is sitting in front of them.
During the discussion session, the students’ patient education videos are viewed and evaluated for
the key components of patient education, including but not limited to appropriate language,
exhibited sensitivity, explanation of diagnosis, prognosis, use of educational materials,
communication of management and treatment options and overall professionalism.
Google Docs (Google LLC, Mountain View, Calif.). A shared online document allows students to
compose their assessment and management at the conclusion of the VCE once the patient is
dismissed. Google Docs is an online-based word processor that allows for real-time collaborative
writing and editing. All users are able to see individual contributions and changes as they work
towards a final document. The authors create Google Docs in advance, which are shared with the
students in the videoconference chat during the first clinic session, taking precaution to prevent
other student groups from viewing the document.

Case format

All exam findings are presented in images or videos, which can be easily acquired using cell phone
cameras and readily available optometric equipment. Gracious colleagues or family members can pose
as the patient in the necessary images and videos using basic equipment such as the occluder and the
diagnostic kit. For fundus photos and more sophisticated ancillary testing, de-identified images from a
clinical database may be utilized.

The VCE-associated case is composed by the educators, a collaborative effort with key points pulled
from past clinical experience and in alignment with the didactic curriculum. Highlighting exam nuances
that students find challenging due to low encounter frequency or higher level of required clinical
reasoning may prove beneficial. Careful content development is required as the educators must predict
the various avenues students may logically take to conduct the exam. An album of clinical images and
videos specific to the case is compiled to accommodate requested testing within reason. Any illogical
testing requested by the students may otherwise be deemed not relevant to the case, or students may
be given a verbal account of the expected finding if needed. Realistic obstacles can be incorporated for
the students to overcome, such as the need to use auxiliary cylinder lenses in the phoropter.

Figure 3.The VCE is conducted in Zoom using the screen-
share function. A “gallery view” of five student participants is
seen on the right as they trial frame the manifest refraction at
near. The students ask about the patient’s visual comfort and
check near acuity using the presented near card. Educator #1
uses the case script to respond and read the appropriate letters

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/VCE-Case-and-Album.pdf
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/VCE-Case-and-Album.pdf
https://info.flipgrid.com
https://journal.opted.org//docs.google.com
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/VCE-Case-and-Album.pdf
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/VCE-Case-and-Album.pdf
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P1Figure3.jpg
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with planned errors, letting the students determine and record
the correct acuity. Click to enlarge

The educators determine the case details and patient responses prior to the VCE (Figure 1). Creating a
script outlining the chief complaint, ocular, medical and family history, visual acuity, refractive status and
pertinent exam findings is essential for case consistency and ease of response for educator #1. For
instance, to assess visual acuity educator #1 (the patient) is instructed by a student to “cover your left
eye and read the lowest line of letters you can see.” Educator #1 responds by reading the presented eye
chart at the predetermined acuity level, including purposeful errors, allowing the students to determine
the correct final acuity (Figure 3).

In the VCE no preliminary data is given. The encounter begins with a patient photo and his or her age.
The students are not provided with an exam template, ensuring that data is not indiscriminately collected
and encouraging them to use exam results to determine additional necessary tests. The VCE requires
the students to be knowledgeable about efficient clinical practices, including eliciting case history,
properly instructing the patient, correctly interpreting test results and utilizing necessary ancillary testing.
For example, a fundus image with a peripheral retinal hole should alert the student to request scleral
depression and ask the patient about pertinent symptoms. To increase student clinician responsibility for
the encounter, the students compose their formal assessment and management at the conclusion of the
exam, including the final spectacle prescription, required follow-up and signing the virtual chart.

Discussion and review of the virtual clinical encounter

During the second clinic session, which is led by educator #2, the students re-experience the simulated
exam in an open discourse with the educator, where level of efficiency, testing choices and pertinent
concepts are addressed. The discussion is guided by the transcription-like record of the VCE, created by
educator #2 during the prior session, along with the students’ submitted assessment and management.
Strengths, opportunities for improvement, weaknesses and any missed diagnoses from the VCE are
discussed. Students exercise critical thinking as they are asked to support or retract inefficiencies and
missteps. This somewhat informal discussion also allows the students to ask questions to their peers
and preceptor regarding clinical judgement and individual practice styles.

After the conclusion of the exam discussion, the students’ patient education videos are viewed by the
group and educator using screen share in the videoconference application. Each student in turn states a
positive characteristic and a potential area for improvement for each group member’s video. Any key
points not mentioned are highlighted by the educator. The students are then assigned to re-record their
patient education in Flipgrid, applying the feedback received. Their peers later post additional feedback
for each re-recorded patient education via video response in Flipgrid (Figure 1). In future VCE cases re-
recordings can be assigned as needed.

Discussion

Using technology-enhanced distance learning, the VCE allows student clinicians to conduct a simulated
comprehensive eye exam. When considering its educational impact using the SAMR model of
technology integration, the VCE falls within the transformative areas of modification and redefinition due
to the creation of an interactive virtual patient encounter experience that provides benefits beyond those
available during in-person clinical encounters.15 This methodology allows the educators to witness the
unfolding of the student-led exam, mimicking an observed student clinical encounter yet avoiding the
student anxiety of direct observation by a preceptor in front of an actual patient. The educator gains an
unparalleled view into the students’ clinical judgement and an opportunity to enhance student clinical
reasoning through detailed feedback and discussion. Unique advantages of this novel clinical education
methodology include emphasis on clinical reasoning, purposeful content design, refinement of patient
education skills, peer collaboration and comprehensive assessment in alignment with traditional clinical

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P1Figure3.jpg
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grading rubrics.

A common obstacle for professional students is the shift in mindset from simply collecting data to
critically analyzing data to efficiently and successfully navigate an exam. Clinical reasoning is an
acquired skill that can be learned in the context of a clinical encounter, real or simulated.18-21 The gap
between students’ translation of theory into clinical competency is likely a result of passive learning
without sufficient application of critical thinking, which is required for successful clinical reasoning.18-21

The VCE creates learner-guided case history and test selection, preventing the students from relying on
a preset exam template. Using a problem-based approach, the students must choose appropriate
ancillary tests based on the evolving clinical findings throughout the encounter. This encourages
students to exercise clinical reasoning throughout the VCE as they consider the case history and exam
data to make the correct diagnoses.

Traditional learning cases are passive exercises when considering data collection. Cases presented in
the Patient Assessment and Management (PAM) format of the National Board of Examiners in
Optometry (NBEO) Part II exam prevent students from practicing ongoing analysis during data collection,
but instead present all data necessary to establish the diagnoses and finalize treatment and
management. Clinical reasoning in these exercises is limited to data analysis for diagnosis and
appropriate treatment and management at the end of a reviewed case. In contrast, the VCE is designed
for students to actively reason through case history, test selection, modification of exam techniques and
data interpretation throughout the simulated exam in order to arrive at the appropriate diagnoses. If the
students collect insufficient data during the VCE, the diagnoses may be incorrect or missed. The
educator observes the students’ clinical judgement during these processes to comprehensively assess
their level of clinical competency and identify areas for improvement.

As opposed to the somewhat haphazard development of students’ strengths according to the sequence
of clinic patients and/or specialties they are assigned to for their in-person training, a series of VCEs can
be systematically designed at the appropriate level of knowledge base and corresponding clinical
reasoning in parallel with the didactic curriculum. Utilizing incrementally advancing topics in VCE cases
creates continuity of learning as the students draw from past discussions, allowing the educator to easily
observe student growth over time. Subsequent VCEs show incorporation of prior discussions leading to
increased efficiency, critical thinking and clinical reasoning. In the short course of VCE implementation
thus far, weekly gradual improvement has been demonstrated by each student. Importantly, VCE cases
may be further developed to expose students to low-frequency but high-criticality cases they may not
encounter during their training. This includes conditions such as giant cell arteritis and acute angle
closure, where proper management can be life and/or vision-saving. Exposing students to simulated
patients with critical conditions improves their management skills, preventing errors when these
emergent situations arise in clinical practice.7,8

Adding a skills component to the VCE, each student records their patient education using a video-
sharing platform. Incorporating social media into structured education often creates learner-generated
content, promoting student engagement and active learning, which can also be monitored by the
educator.22-24 The social media video-sharing tool Flipgrid provides a secure outlet for students to
practice and refine their patient communication and education skills, a key aspect of successful
optometric practice. This activity is used to examine the students’ professionalism, level of sensitivity,
appropriate use of language, description of management and treatment options and effectiveness of
communication style, consistent with the evaluation metrics of the NBEO Part III Clinical Skills exam.
Patient communication skills, typically only refined over time during actual patient encounters, are
arguably the foundation of the doctor-patient relationship and a key factor in positive patient outcomes.25

The VCE creates a unique opportunity for students to develop these skills using a supervised simulated
patient, rather than an actual patient.
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The small group format of the VCE facilitates learner-guided collaboration. Students are able to share
their strengths, learn from peers, engage in friendly debate and exhibit leadership as the group conducts
the exam. Each student group’s particular navigation through a VCE results in variations in the elicited
case history, selected tests and final management decisions. The students may or may not collect the
necessary data to determine the correct diagnoses by the end of the exam. For example, once the
simulated patient is dilated, the students can no longer assess the patient’s accommodative status when
attempting to finalize the glasses prescription. While some errors are realized during the VCE, others are
missed and need to be identified in the discussion session. The second clinic session is used to provide
timely feedback in a structured discussion, which is important to the success of small group learning.26

The educator’s discussion is personalized to each student group, utilizing the transcription-like record
created during the first clinic session to address individual strengths and opportunities for improvement.

Consistent with the VCE’s intent, students apply procedural and didactic knowledge while practicing
critical thinking and clinical reasoning throughout a simulated patient encounter. Thus, the VCE allows
the educators to apply a traditional clinical grading rubric in distance learning, including evaluation of
clinical skill, analysis, judgement, communication and professionalism. In a VCE students have an equal
opportunity for success in their clinical evaluation using a common simulated patient, whereas in actual
clinic individual patients influence student evaluations according to variable exam complexity.
Additionally, the educator’s transparent observation of student clinical competency more accurately
reveals the student clinician’s level of proficiency as the simulated exam unfolds. As the educator hears
the students’ thought processes, the causes of decreased efficiency such as unnecessary testing or
gaps in knowledge are more easily identified. This thorough assessment of student clinician performance
allows for detection of critical student errors that may go undetected in traditional clinic, such as poor
endpoints in tonometry mire alignment, which are revealed and corrected in the subsequent discussion
session (Figure 2).

Figure 4. A sample of unsolicited positive student feedback on
the VCE, which was received via written comments in end-of-
quarter faculty evaluations and in direct e-mails to the
educators. Click to enlarge

The lack of motor skills assessment, not feasible away from clinical equipment, is the greatest limitation
to the described clinical education methodology. However, this allows for emphasis on development of
critical thinking skills leading to stronger clinical reasoning, which is the more challenging skill to
teach.18-20 While the VCE requires careful content development, which may be time-consuming, the
activity can be reused with new student groups and may be expanded into follow-up visits of the same
simulated patient, building on the students’ previously submitted assessment and management.
Although the VCE is only modestly technologically sophisticated, this allows for adoption into any
existing optometric curriculum with educators who are willing to learn the platforms used. Future
enhancements in this methodology may include the use of simulated telemedicine for more realistic
patient interaction.

An overall positive student attitude towards the VCE was captured in unsolicited student comments

https://journal.opted.org/wp-content/uploads/2020/11/F20P1Figure4.jpg
https://journal.opted.org/wp-content/uploads/2020/11/F20P1Figure4.jpg
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received in the authors’ faculty evaluations and e-mail exchanges with students. The informal feedback
showed student appreciation for the identified gaps in their knowledge, exercises in critical thinking,
patient education skills practice and personalized group feedback (Figure 4). Although quantitative
outcome measures are needed to validate this methodology, improved student performance was readily
observed after only a few VCE and discussion sessions.

Conclusions

The VCE transforms the traditional clinical education experience into a controlled clinical learning
environment using a novel distance learning methodology with simulated patients. The VCE provides
opportunities to improve student clinical performance beyond those available using traditional case
analysis and in-person precepted clinical encounters. Due to the educator created content and detailed
feedback, this methodology helps to close the gap between theory and clinical competency. The VCE
promotes improved clinician efficiency, knowledge base, critical thinking and enhances clinical
reasoning. Additionally, the video-sharing component enhances patient education skills using learner-
generated content and individualized feedback from educators and peers.

The VCE has been well-received by students with obvious overall improvement in clinical performance
noticed by both educators and student clinicians. While born out of necessity to continue clinical
education during social distancing, long-term the VCE may serve as a preparatory activity for clinic,
adjunct to clinical education, elective clinical education course, patient education training activity, and/or
facilitate clinical remediation.
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Ocular Complications of Confirmed COVID-19
in a Systemically Asymptomatic Patient Using
Telehealth:
a Teaching Case Report and the Optometrist’s Role in
Culturally Competent Public Health
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Abstract

The rapid spread of novel coronavirus SARS-CoV-2 (COVID-19) ignited alarm nationally and globally.
COVID-19 spreads via droplets transmitted into the air from coughing or sneezing, which can be
attracted through the nose, mouth or eyes. Much remains unknown about this virus. Clinicians must be
on high alert to detect potential ocular complications of systemic disease. This teaching case report
outlines diagnosis, management, public health reporting and treatment of a patient with follicular
conjunctivitis as a primary symptom of COVID-19 and highlights the importance of the clinician’s role in
using telehealth.

Key Words: COVID-19, follicular conjunctivitis, telehealth, public health, cultural competence

Background

Follicular conjunctivitis presents as a local host response to an exogenous substance or agent producing
prominent subconjunctival lymphoid follicles. Viruses, chlamydia and other bacteria can produce the
problem.1 New cases of coronavirus disease 2019 (COVID-19) have escalated around the world. As
local, state and national governments take extraordinary measures to limit its spread, uncertainty
remains regarding how this virus may present in each organ system. There is known damage to the
respiratory system, causing edematous mucous membranes, damaged alveoli, scar tissue, impaired
oxygen flow and acute respiratory distress syndrome.1 Experts have reported that organs other than the
lungs can be affected by the virus, but data regarding ocular manifestations is limited.2 Careful history,
clinical examination and lab tests are required to diagnose COVID-19. This teaching case report is
significant in that it highlights one of only a few reported ocular findings associated with COVID-19. It is
intended for third- and fourth-year optometry students and all eyecare providers in clinical care.

Case Description

A 48-year-old Hispanic male presented to a local hospital on April 27, 2020, with complaints of watery
eyes, sensitivity to light and mild eye pain. He also reported his wife had been experiencing chest pain
and breathing problems for two days. She was immediately referred to the emergency department and
she tested positive for COVID-19. The patient had no systemic symptoms, but he also was administered
a nasopharyngeal swab test for COVID-19, which returned positive. He reported being a construction
worker and disclosed no known history of exposure to others with COVID-19. His wife was a stay-at-
home mom. He was sent home with the recommendation to quarantine for two weeks unless additional
problems occurred.
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The patient returned to urgent care two days later, on April 29, 2020, reporting chronic eye irritation. He
tested positive a second time for COVID-19. His temperature was 98.6 degrees Fahrenheit, and physical
examination showed normal findings except for tender pre-auricular lymph nodes on both sides. The
patient’s height was 5 ft. 11 in. and his weight was 170 pounds. His blood pressure was 115/78 mmHg.
The primary care physician documented risk stratification as low based on respiratory rate, negative
hypoxia, no change in mental state and no signs of being critically ill. Serology testing was ordered to
determine whether the patient had antibodies for COVID-19 or false-positive previous test results.
Additional blood work was ordered to access D-dimer, ferritin and C-reactive protein (CRP) levels.

The patient was referred to primary care optometry the same day and examined via telehealth with the
assistance of medical technology services using personal protective equipment. On admission to the eye
service, a COVID-19 case history protocol was followed. History of present illness included foreign body
sensation and watering in both eyes. The patient denied having similar eye problems in the past. He
reported that he was not experiencing ocular burning, itching, flashes, floaters or fluctuations in vision.
He stated he had not been rubbing or touching his eyes with his hands. His last comprehensive well care
examination was five months prior. Periorbital pain scale evaluation was 4/10 for both eyes.

Figure 1. When the patient was admitted to
the eye service, slit lamp examination
revealed follicular conjunctivitis in the inferior
fornix of both eyes (right eye shown). Click to
enlarge

Figure 2. When the patient was
admitted to the eye service, OCT
showed no thinning of the retinal
nerve fiber layer in either eye.
Click to enlarge

Visual acuities were measured as 20/20 OD, 20/20 OS at distance and 20/30 OD, 20/30 OS at near
without correction. Slit lamp examination revealed notable inferior conjunctival follicles in both eyes
(Figure 1). Lids, lashes, cornea and anterior chamber were all unremarkable. There was watery
discharge OD and OS. No mucopurulent discharge, injection or scarring was noted. Intraocular
pressures, measured at 9 a.m. with iCare tonometry, were 14 mmHg OD and 11 mmHg OS.
Conjunctival reverse transcription polymerase chain reaction (RT-PCR) testing for COVID-19 was
performed (sterile swab, each fornix, without anesthesia).

Dilated fundus examination showed cup-to-disc ratios of 0.6 OD and 0.6 OS. Optical coherence
tomography (OCT) scans (Zeiss Cirrus, optic disc cube 200×200) of both eyes, with reliable signal
strengths, showed retinal nerve fiber layer thickness within normal limits (Figure 2). Fundus photographs
(Zeiss Clarus 500 v1.0) were unremarkable with no signs of thrombosis OD or OS (Figure 3). The
patient was instructed to use artificial tears four times per day and warm compresses three to four times
per day. He was scheduled for a follow-up visit in two weeks and released to continue self-quarantine.

Figure 3. Initial fundus photographs of each eye. Dilated
fundus exam showed cup-to-disc ratios of 0.6 OD and 0.6 OS
and no specific areas of concern.
Click to enlarge

Two weeks later, on May 13, 2020, the patient participated in a telehealth home visit and reported
intermittent relief. He was informed that the previously performed fornix swab testing was positive for

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20.P2.Fig1_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20.P2.Fig1_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20.P2.Fig1_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20.P2.Fig2_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20.P2.Fig2_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20.P2.Fig3AB.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20.P2.Fig3AB.png
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COVID-19, consistent with his serological test results, which showed positive antibodies for the virus.
Results of the other previously performed blood tests showed D-dimer, ferritin and CRP within normal
ranges. Positive tests were reported to the department of public health. Exam findings were consistent
with findings two weeks prior except the patient reported photophobia on this particular day. Supportive
treatment was continued.

Two weeks later, on May 27, 2020, during a home telehealth phone consultation, the patient reported he
had been free of all ocular symptoms for the past 24 hours. With asymptomatic systemic COVID-19
infection, he continued home isolation and monitoring and the recommended ocular support care for
another two weeks. Three other members of the household — two teenage children and the patient’s
mother-in-law — had tested positive for COVID-19 via nasopharyngeal swab tests over a period of four
weeks. The teenagers’ only symptoms were loss of taste and sense of smell. The patient’s mother-in-law
was hospitalized due to breathing problems and chest pain. All members of the family recovered (Figure
4).

Figure 4. Timeline of patient’s COVID-19 exposure, quarantine,
positive test results and ocular symptoms.
Click to enlarge

Education Guidelines

Key concepts

Follicular conjunctivitis has a viral component; therefore, differential diagnoses should include1.
COVID-19. This may help eyecare providers in recognizing COVID-19
A multispecialty medical team, which includes eyecare professionals, is an essential standard of2.
care for optimal patient outcomes
When cases of COVID-19 are diagnosed in eyecare practice, public health reporting systems are3.
a key component of completing the public health triad of test, treat and trace
Telehealth is a useful component of patient care in optometric practice and may help with cultural4.
understanding and communication and effectively increase interaction with patients across
cultures, especially those with disparities in eye health

Learning objectives

At the conclusion of this case discussion, participants should be able to:

Understand both the current definition of severe acute respiratory syndrome coronavirus 2 (SARS-1.
CoV-2) as well as the disease name COVID-19 as outlined by the International Committee on
Taxonomy of Viruses (ICTV)
Develop a case history protocol for diagnosing COVID-19 patients under investigation (PUI) who2.
are symptomatic or asymptomatic in eyecare practice
Recognize systemic and ocular findings associated with COVID-19 including follicular3.
conjunctivitis
Understand ocular tests, lab tests and ancillary tests and how they can be used to diagnose and4.
manage COVID-19 patients
Understand public health reporting and the triad of test, treat and trace to mitigate disease spread5.
Provide culturally competent patient education including co-management with other specialists,6.
using telehealth when necessary

Discussion points

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P2Figure4.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P2Figure4.jpg
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1. Knowledge and concepts required for critical review of the case:

a. What virus name, virus classification and disease name have been specified for COVID-19?

b. What pertinent questions should be included in the case history protocol for COVID-19 PUI to
improve clinical decision-making and identification of risk factors?

c. What organ systems are known to be affected by COVID-19?

d. What are the current known ocular manifestations of COVID-19?

2. Differential diagnosis:

a. What are the differential diagnoses of follicular conjunctivitis?

b. What is the purpose of test, treat and trace for COVID-19?

c. How is reporting done for confirmed cases of COVID-19?

d. What tests are available for systemic and ocular complications of COVID-19?

3. Disease management:

a. How would you manage follicular conjunctivitis as an ocular complication of COVID-19?

b. How would you utilize a multispecialty team to treat a COVID-19 patient?

c. Describe the role of telehealth in the management of COVID-19 patients

4. Patient education:

a. What role does cultural competence play in COVID-19?

b. How would you educate the patient regarding this diagnosis?

c. What other important outcomes should be discussed?

5. Critical thinking:

a. What personal protective equipment is needed to examine PUI for COVID-19?

b. How can digital tools be used in contact tracing for confirmed cases of coronavirus?

c. What role does quarantine play in this case?

Discussion

Coronaviruses are not new pathogens. They were first isolated from chickens in 1937. Human
coronaviruses were identified in the mid-1960s.3 On Dec. 31, 2019, the World Health Organization
(WHO) China Country Office was notified about several cases of pneumonia of unknown etiology in
Wuhan City, China. Immediately following, China’s National Health Commission reported that the
outbreak had been traced to a seafood market in Wuhan. Later, metagenomic next-generation
sequencing technology was used to identify a novel coronavirus in a bronchoalveolar lavage fluid sample
from the Wuhan Seafood Market.3,4 Scientific authorities isolated and identified this novel coronavirus and
shared its genetic sequence on Jan. 12, 2020.4

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7110263/#CR1
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Coronaviruses belong to the Coronaviridae family of viruses. All viruses are named based on their
genetic structure to facilitate the development of diagnostic tests, vaccines and medicines. Virologists
and the wider scientific community name viruses according to standards set by the ICTV. The ICTV
announced SARS-CoV-2 as the name of the newly discovered virus on Feb. 11, 2020. This name was
chosen because the virus is genetically related to the coronavirus responsible for the SARS outbreak of
2003. While related, the two viruses are different. Also on Feb. 11, 2020, WHO announced COVID-19 as
the name of the disease caused by SARS-CoV-2.4 Members of the Coronaviridae family are enveloped,
positive-sense, single-stranded RNA viruses.

The phylogenetic analysis of coronaviruses classifies them into four genera: ?, ?, ?, and ?. The
coronaviruses of the ? and ? genera generally infect mammals and humans, while the coronaviruses of
the ? and ? genera mainly infect birds. SARS-CoV-2 is a novel coronavirus of the ? genus. It is round or
oval with a diameter of 60-140?nm and a crown-shaped appearance under electron microscopy.5 Seven
types of coronaviruses are known to infect humans: 229E (alphacoronavirus), NL63 (alphacoronavirus),
OC43 (betacoronavirus), HKU1 (betacoronavirus), MERS-CoV (betacoronavirus), SARS-CoV
(betacoronavirus), and the most recent SARS-CoV-2.5 It is widely agreed that these viruses cause
respiratory tract infections, and patients can present with a wide spectrum of manifestations. A protein
sequence analysis showed that the amino acid similarity of the seven conserved nonstructural proteins
between SARS-CoV-2 and SARS-CoV was 94.6%, suggesting that they might belong to the same
species. The homology between the SARS-CoV-2 genome and the bat SARS-like coronavirus [Bat-CoV
(RaTG13)] genome is 96%.6

In addition to causing human respiratory tract infection, coronaviruses can cause animal intestinal
infection. The process of infection requires the participation of receptors on the surface of the host cell
membrane. The S protein on the surface of coronaviruses can recognize and bind to the receptor and
then invade the host cell through clathrin-mediated endocytosis.7,8 Different coronaviruses can use
different cell receptors to complete the invasion. The severe immune injury COVID-19 can cause has
been attributed at least partially to the overactivation of T cells (manifested by an increase in Th17 cells),
which play a role in defense against extracellular pathogens by mediating the recruitment of neutrophils
and macrophastes, coupled with high cytotoxicity of CD8 T cells.9

One study revealed that SARS viral detection peaks at two weeks. The incubation period is 1-14 days
with an average of 3-7 days. The main routes of transmission are respiratory droplets and articles
contaminated with virus droplets. Asymptomatic patients may also be a source of infection.9 Another
study showed that SARS-CoV-2 nucleic acid can be detected in the feces and urine of patients with
COVID-19, suggesting that the virus may be transmitted via the fecal-oral route.

The main symptoms of COVID-19 caused by SARS-CoV-2 are fever (87.9%), dry cough (67.7%), fatigue
(38.1%), sputum production (33.4%), shortness of breath (18.6%), sore throat (13.9%), headache
(13.6%), myalgia or arthralgia (14.8%), chills (11.4%), nausea or vomiting (5.0%), nasal congestion
(4.8%), diarrhea (3.7%), hemoptysis (0.9%) and conjunctivitis or conjunctival congestion (0.8%).10

Serious cases of COVID-19 may progress rapidly to acute respiratory distress syndrome, coagulation
dysfunction and septic shock.13-16 Mild cases tend to involve low fever and slight fatigue but no
pneumonia. Most patients have a good prognosis, but some have severe morbidity and higher mortality.
Risk factors for higher mortality include asthma, cerebrovascular disease, cystic fibrosis, hypertension,
HIV, dementia, liver disease, pregnancy, pulmonary fibrosis, smoking, thalassemia, history of blood
clots, type I diabetes and advanced age.11-14

Also of concern is the presence of the virus in ocular tissue. In 2004, tear samples collected from 36
suspected SARS-CoV patients were sent for RT-PCR testing. The SARS-CoV RNA was identified in
three of the patients. Out of the three, one patient had the RNA identified not only in tear samples but
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also in stool samples and respiratory swab samples. One patient had RNA identified in stool and tear
samples, but the respiratory swab was not sent. The third patient had RNA identified in tear samples
only while stool samples were negative, and the respiratory swab was not sent. The findings of this study
suggested that SARS-CoV can be present in tears and emphasized the need for appropriate precautions
to prevent transmission through ocular tissues and secretions.15 As of this writing, it remains unclear how
SARS-CoV can end up in tears. Theories include that the conjunctiva is the direct inoculation site of
SARS-CoV from infected droplets, the upper respiratory tract infection migrates through the nasolacrimal
duct, or viral infection of the lacrimal gland is hematogenous.16 In this case report, acute viral follicular
conjunctivitis was the clinical presentation. Swab testing confirmed COVID-19. While COVID-19 has
been documented in the tears, ocular complications of SARS-CoV2 follicular eye disease is still not fully
understood especially in terms of possible transmission.

Differential diagnosis

There are a multitude of ocular conditions that present with follicular conjunctivitis. The follicles appear
as gray-white, round-to-oval elevations measuring 0.5-1.5 mm in diameter. From an epidemiological
perspective, ocular follicular conjunctivitis caused by viruses accounts for up to 80% of all cases of acute
conjunctivitis.17 The rate of clinical accuracy in diagnosing viral conjunctivitis is less than 50% compared
with laboratory confirmation.17 Many cases are misdiagnosed as bacterial conjunctivitis.17 Between 65%
and 90% of cases of viral conjunctivitis are caused by adenoviruses,17 and they produce two of the
common clinical entities associated with viral conjunctivitis, pharyngoconjunctival fever and epidemic
keratoconjunctivitis.17

Follicular conjunctivitis may present as an acute or chronic disease. Acute cases are commonly
associated with viral ocular disease (epidemic keratoconjunctivitis, herpes zoster keratoconjunctivitis,
infectious mononucleosis, Epstein-Barr virus infection) or chlamydial infections (inclusion conjunctivitis).
Chronic follicular ocular disease may be caused by chronic chlamydial infection (trachoma,
lymphogranuloma venereum) or as a toxic or reactive inflammatory response to topical medications and
molluscum contagiosum infection. Secondly, symptoms of hyperemia, chemosis, watery discharge,
photophobia and periorbital pain are associated signs of viral conjunctivitis. Based on extensive patient
history, COVID-19 should be added to the list of differential diagnoses for patients presenting with
follicular viral conjunctivitis. Treatment should be based on ocular signs and symptoms as well as any
systemic disease.18

Role of case history protocol

Standard case history plus additional historical data are important during an outbreak or epidemic even
in low prevalence areas as predictive values may change. One tool for collecting the relevant information
is the Human Infection with 2019 Novel Coronavirus Case Report Form.19 This COVID-19 questionnaire
includes exposure query regarding domestic and international travel, cruises, family gatherings,
workplace gatherings, adult congregate living facilities (nursing, assisted-living or long-term care
facilities), school gatherings, correctional facility visits, community events, healthcare worker exposure or
exposure to persons known to have COVID-19. Based on symptoms and case history, the triad of test,
treat and trace is the standard of care that should be initiated.

COVID-19 testing

Currently, follicular conjunctivitis is the most reported ocular manifestation of COVID-19. However, given
the higher number of thrombotic episodes reported in the literature for COVID-19, it is also considered a
prothrombotic disease.20 Thorough ocular posterior segment examination with the aid of OCT and fundus
photos is beneficial in ocular thrombotic evaluation. The COVID-19 RT-PCR test is a real-time test for
the qualitative detection of nucleic acid from SARS-CoV-2 in upper and lower respiratory specimens

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4049531/#R49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4049531/#R49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4049531/#R62
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(such as nasal, nasopharyngeal or oropharyngeal swabs, sputum, lower respiratory tract aspirates,
bronchoalveolar lavage, and nasopharyngeal wash/aspirate or nasal aspirate) collected from individuals
suspected of infection with COVID-19 by their healthcare provider. Individuals may also self-collect nasal
swab specimens for this test at home when a healthcare provider deems it appropriate based on results
of a COVID-19 questionnaire.

Viral loads are high at symptom onset with a viral detection peak at two weeks after onset.
Blood/serology testing for COVID-19 is also available, but blood tests are not intended for diagnosis of
recent or active disease. Testing of this nature is useful for confirming prior infection by detection of an
immune response to COVID-19 in individuals who are at least 14 days post-symptom onset or following
exposure to individuals with confirmed COVID-19. Some studies have shown that blood tests revealing
higher levels of D-dimer, ferritin and CRP indicate more severe disease.21,22,23 Follow-up with local and
state departments of public health for confirmed positive results is required.

COVID-19 treatment and prevention

At the time of this writing, no vaccine or treatment specific to COVID-19 is available. Most people who
become ill with COVID-19 recover at home. Treatment for severe cases is aimed at mitigating
symptoms. On March 24, 2020, the U.S. Food and Drug Administration (FDA) began allowing
convalescent plasma to be used in patients with serious or immediately life-threatening COVID-19
infections.24 This treatment is still considered experimental. Convalescent plasma has been used for
years, with intermittent success. Currently not much is known about its effectiveness for COVID-19.
There have been reports of success from China, but no randomized, controlled studies have been done.
Experts also have not determined the best time during the course of the illness to administer
convalescent plasma. A recent report by the Center for Evidence Based Medicine cited a clinical trial that
showed the corticosteroid dexamethasone decreased the risk of dying in extremely ill hospitalized
COVID-19 patients. The report was released prior to publication of the study indicating that the research
results have not gone through peer review. Early reports from China and France suggested that patients
with severe symptoms of COVID-19 improved more quickly when given chloroquine or
hydroxychloroquine. Some doctors were using a combination of hydroxychloroquine and azithromycin
with some positive effects, but evidence-based clinical trials have yet to support this.25

Remdesivir, an investigational nucleotide analog with antiviral activity, was compared with placebo in
more than 1,000 people hospitalized with COVID-19. In this analysis, patients who received remdesivir
recovered more quickly than those who received placebo (a median of 11 days for remdesivir vs. a
median of 15 days for placebo).26 The difference was statistically significant. Remdesivir was less
effective in sicker COVID-19 patients, including those on a ventilator or on a heart-lung machine. In early
May 2020, the FDA issued an emergency use authorization for remdesivir in adults and children
hospitalized with severe COVID-19 illness.23 Finally, vitamins C and D may protect against COVID-19.26

Vitamin D may help boost the body’s natural defense against viruses and bacteria. Second, it may help
prevent an exaggerated inflammatory response, which has been shown to contribute to severe illness in
some people with COVID-19.27 The idea that high-dose IV vitamin C might help in overwhelming
infections is not new. A 2017 study by Marik et.al. found that high-dose IV vitamin C treatment (along
with thiamine and corticosteroids) appeared to prevent deaths among people with sepsis, a form of
overwhelming infection causing dangerously low blood pressure and organ failure, which has been seen
in COVID-19 patients.28,29

Treatment for the relatively newly discovered ocular complications of COVID-19 is also aimed at
mitigating symptoms. Follicular conjunctivitis is typically self-limiting. Treatment targets the underlying
condition and includes support therapy such as artificial tears. Doctors in China treated follicular
conjunctivitis in a patient with severe systemic COVID-19 with ribavirin eye drops, which gradually
improved the patient’s symptoms.30 As in all cases of viral conjunctivitis, patients should discontinue

https://journal.chestnet.org/article/S0012-3692(16)62564-3/fulltext
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contact lenses wear and use spectacles if needed. In cases of disease or non-disease, non-
pharmaceutical interventions are highly effective in mitigating the spread of COVID-19 and include social
distancing, wearing face masks in public, and frequent hand-washing. These measures hold promise for
ocular prevention as well.

Cultural competence in public health optometry

Evidence-based research supports collaborative multispecialty medicine for better patient outcomes.31

Pandemics often provide opportunity for healthcare professionals at every level to elevate
multidisciplinary approaches to mitigate disease. In the most severe cases of COVID-19, patients are
hospitalized. Given that symptoms may range from zero to life-threatening, optometrists are in a unique
position to identify and treat ocular symptoms and refer as needed. When COVID-19 is suspected based
on exposure and symptoms, telemedicine is an appropriate integrative choice for improving public
health. From telephone calls to apps, telehealth has been widely used in the current climate. Patient
education is a key factor for helping to prevent spread of the virus when disease is found.

The concept of cultural competency is broad and used to describe a multitude of interventions that aim to
improve access and effectiveness of healthcare services for all minority groups.32 Minorities have been
affected by COVID-19 at alarmingly higher rates, and awareness is key to mitigation.33 This teaching
case report illustrates two important aspects of cultural competence, increased access and
communication, as positive interventions in public health practice.

Assessment of Learning Objectives

Students can be tested on the definition and ICTV name of COVID-19 and how the current1.
definition applies clinically to the ocular complications of systemic disease including follicular
conjunctivitis
Students presented with a routine or urgent ocular case can be evaluated on the development of a2.
more comprehensive historical account of the case, which can be accomplished using a series of
questions based on the Centers for Disease Control and Prevention’s Human Infection with 2019
Novel Coronavirus Case Report Form.19

Based on PowerPoint slide quizzes, students should be able to develop a differential diagnosis for3.
all follicular conjunctivitis diseases, which includes how to rule out bacterial vs. viral and acute vs.
chronic follicular conjunctivitis as well as current potential systemic findings associated with
COVID-19.
Students should be evaluated on their knowledge of the lab tests available for detecting active4.
systemic COVID-19 infection, previous exposure to the virus, and SARS-CoV-2 in the eye and
how to use them
To foster continuity of care, a list of co-managing physicians, hospital referral contacts and5.
telehealth options could be written up as an information brochure for low- to no-symptom patients
suspected of having COVID-19
Clinical-thinking skills regarding education for PUI for COVID-19 and protocols for testing, treating,6.
and tracing can be practiced in small groups

Conclusion

Optometrists play an important role in public health surveillance and diagnosing and managing ocular
complications of COVID-19. Outbreaks, especially of novel pathogens, create a pressing need to collect
data on diagnostics and treatment and organ systems, including ocular clinical characterization, to inform
rapid public health response. Optometrists’ can increase cultural competence with awareness of
healthcare disparities and by improving access and providing caring communication related to
COVID-19.
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Abstract

Increased time for charting (documenting) has been found to be an unintended consequence of
electronic health records (EHR). The purpose of this survey study was to investigate the perceived
impact of time for charting with EHR on the academic optometric clinical environment. A survey was sent
to 800 optometric clinical faculty. Results indicated that time spent on EHR charting is challenging and
affects aspects of clinical faculty members’ personal and professional lives.

Key Words: charting, electronic health record, EHR, documentation, optometric education

Introduction

The Office of the National Coordinator for Health Information Technology (ONC) defines electronic
health records (EHR) as “digital (computerized) versions of patients’ paper charts.”1 In 2009, the federal
government passed the Health Information Technology for Economic and Clinical Health (HITECH) Act,
which encouraged widespread adoption of EHR.2 The reasons for encouraging EHR implementation
were to reduce medical errors, reduce cost of clinical care through technology and improve quality of
care.2 The HITECH Act authorized the Centers for Medicare and Medicaid Services (CMS) to financially
incentivize providers and hospitals that used certified EHR.2 The criteria set by CMS for receiving
financial incentives were termed “meaningful use.” Doctors and offices able to demonstrate meaningful
use received financial payments. In 2015, CMS began administering financial penalties to doctors or
hospitals that do not use EHR.2 The healthcare field responded to the rewards and penalties by shifting
to a predominately EHR-based documentation process for doctors and hospitals. Positive consequences
of the shift included less likelihood of lost records, improved clinical statistics and increased legibility of
doctor records. EHRs are now the standard in hospitals and medical offices across the country, including
academic healthcare centers.3 EHR are present in all 23 U.S. optometric education institutions, at least
in the main academic clinics.4 With EHR ubiquitous in health professions academic settings, an
understanding of their impact on the delivery of education, patient care, provider job satisfaction and the
workload of optometric educators and providers is needed.

The impact of electronic health records on the delivery of medical education has been investigated.
Responding to an anonymous online survey, 59% of 1,515 trainees reported that clinical documentation
in EHR decreased the quality of their education.5 Medical residents who responded to the survey
reported that documentation requirements were onerous and excessive, and negatively impacted time
spent with patients, overall patient care, physician well-being, time available for teaching and quality of
resident education.5

Several studies identified increased time spent on electronic charting as an unintended consequence of
EHR. A 2017 study involving 471 primary care physicians, Tai-Seale et al. found that over time
physicians spent less face-to-face time with patients and allotted more time to EHR charting.6 In 2013,
Block et al. reported that interns spent 12% of their time in direct patient care and 40% of their time using
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computers.7 Holmes et al. reported that increased time spent on EHR contributed to residents’ burnout.8

In optometric education, time spent on documentation was identified as a challenge in the 2018 study
“Faculty Perceptions on the Impact of Electronic Medical and Health Records in Optometric Education in
the United States and Puerto Rico.”9 Investigators surveyed 265 clinical optometric faculty members and
reported a majority of respondents perceived time spent by students and faculty for documentation in
digital records took away from time spent teaching.9 For most optometric educators, clinical sessions are
composed of limited time for teaching and clinical productivity. Therefore, any additional task that
potentially impacts time, such as charting within EHR, warrants investigation. Documentation in either a
paper chart or an electronic chart takes time for an optometric educator, but we wanted to evaluate how
EHR influence this and evaluate any potential unintended consequences of EHR charting. This
exploratory study was a follow-up to the previously published study “Faculty Perceptions on the Impact
of Electronic Medical and Health Records in Optometric Education in the United States and Puerto
Rico.”9 Information about the time impact of EHR charting in the optometric environment is scarce. A
search of PubMed, Medline and VisionCite using the MeSH (Medical Subject Headings) terms electronic
health record, time and documentation revealed one article pertaining to optometry.

The purpose of this survey study was to investigate the perceived impact of charting time in EHR on the
academic clinical environment.

Methods

All faculty members at optometry schools in the United States and Puerto Rico who were identified in the
Association of Schools and Colleges of Optometry (ASCO) faculty database as having clinical
responsibilities were eligible for inclusion in this study. The survey was developed from a review of the
medical literature and the investigators’ clinical experience. The survey sought information about
completion of EHR charting related to timely documentation, quality and quantity of clinical teaching and
clinical productivity. The survey consisted of 8 Likert response questions (2 questions about teaching, 3
questions about productivity, and 3 questions about timely documentation). Additional questions were
asked about type of EHR used, number of years using, and time for teaching. Eight of the questions
required a response along a six-point Likert scale (1 = never; 2 = rarely; 3 = occasionally; 4 = moderate
amount; 5 = always; and 6 = not applicable).

In May 2018, a link to the survey was e-mailed to 800 optometric faculty members who met the inclusion
criteria. The survey was administered via the web-based Survey Monkey system. The formatting of the
survey by Survey Monkey ensured that each participant could respond only once. A comment section
was included. The survey was resent to all participants two weeks after the initial deployment.
Information obtained by the survey was confidential and anonymous. The survey is included in
Appendix A.

The data were analyzed using IBM SPSS version 25 (Chicago, Ill.). Percent and proportion were
calculated for questions 1 to 8. The comments were analyzed using a grounded theory approach. The
authors identified relevant comments with emerging themes and reached a consensus on the themes.

The study proposal was reviewed by the Institutional Review Board at New England College of
Optometry and given an exempt status.

Results

The survey response rate was 202/800 (25.25%). A response to each question was not mandated. The
mean number of years respondents reported using EHR was 6.61 (SD = 3.45), with a range from 1 to 20
years. All respondents reported use of EHRs. Although 11 different systems were reported, Compulink
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(40%) and NextGen (36%) were cited most (Table 1). Responses to questions 1-8 are tabulated in
Table 2. The majority of survey participants reported that chart completion during regularly scheduled
clinical sessions occurred never/rarely (44%), occasionally (14%), moderately (22%) and always (19%).
Forty-one percent of participants reported they always/moderately sacrificed quantity of teaching to
complete charts, while 22% occasionally sacrificed quantity of teaching to complete charts.

Table 1.
Click to enlarge

Table 2.
Click to enlarge

Table 3.
Click to enlarge

Table 4.
Click to enlarge

Quality of teaching was reported to be sacrificed never/rarely (51%), occasionally (19%) or
moderately/always (27%). Impact on patient care, the refusal to see a non-emergency patient, in order to
complete charts, was reported as never/rarely (78%), occasionally (8%) and moderately/always (4%).
Clinical productivity was reportedly sacrificed to teach and complete charts never/rarely (66%),
occasionally (8%) and moderately/always (8%). Respondents reported a mean decrease in teaching
hours of 1.75 (SD = 2.46, 95% CI [1.34 – 2.16]).

The results from questions 1-8 were converted to binomial data to apply chi-square analysis on the
probability of a given response. The responses for each question were given either a 0 or 1. If the
response was never or rarely it was given a 0. If the response was occasionally or almost always it was
given a 1. Table 3 shows the response, frequency and percentage for each question as binomial data.
Table 4 converts the binomial data to chi-square values and p-values to help determine if a response
was significant or by chance. Table 4 shows the responses for each question were statistically
significant.

In addition to the 200 survey responses, 68 comments were received (Appendix B). Themes emerged
related to the impact of EHR documentation on time outside of the clinical session, professional
development and teaching/patient care. Many comments highlighted the inability to complete charts
during a clinical session, necessitating staying late, working unpaid extra time, and finishing charts at
home or at other times. Several comments conveyed that chart completion took time away from
professional development. Many comments described the time required to complete EHR charting as
challenging to teaching and patient care.

Discussion

This survey study collected information on the perceived impact of time for documentation in EHR on
clinical productivity, teaching, and personal/professional time. The survey responses, statistical analyses
and survey comments revealed that timely EHR documentation was a major challenge in optometric
education settings. The time demands for completing patient records with EHR have been documented
in health care. Research has explored the number of hours demanded of providers for every hour they
are in clinic. Within the clinic day, for every hour physicians provide face-to-face care to patients, they
spend nearly two additional hours on EHR and desk work.10 Outside office hours, physicians spend
another 1-2 hours of personal time each night doing additional computer and other clerical work.10
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Clinicians in this survey commented on a number of factors related to not completing their records in a
clinic session. Factors included the speed or design/layout of EHR systems, the amount of information
input required, and that both student and faculty member must review the record.

Respondents commented that they often have to finish their records at other times during their week,
either at work or at home. One person stated, “To clarify, my charts are almost never completed by the
designated end of my clinic session, so I stay late every clinic day to complete them.” Another reported,
“I estimate that I spend two extra hours charting for a full clinic day with EHR compared to previously
with paper charts.” And another noted, “I spend more of my own time after-hours completing records,
less time for scholarship and service. I rarely let this compromise my clinical teaching.”

The demand for clinicians to finish their patient charts is multifactorial and contributes to the behavior of
sacrificing time from other activities to complete records. One factor is the time requirement for
processing billing for the visit. EHR are linked to hospital and clinic billing departments. In most clinics if
a clinician does not finish his or her charts in a timely manner it could affect the insurance
reimbursement. The potential for documentation mistakes is also a factor. The longer a clinician takes to
finish a record, the greater the likelihood of documentation errors.11 Clinics and hospitals set time
requirements for clinicians to follow so charts are documented in a timely manner, and practicing
clinicians know they have to meet the requirements or be concerned about potential consequences. The
survey comments revealed that other areas of faculty members’  professional and personal lives may be
sacrificed in order to get charts done. One respondent wrote, “Completing EHR doesn’t reduce my
teaching time in clinic, but it does reduce my development time for other projects.” Faculty who
participated in the survey reported that time spent on service and scholarship are impacted because they
use that time to complete their EHR from clinic sessions.

The survey also asked about time spent teaching optometric interns as it relates to the time clinicians
need for charting. Responses revealed that at times clinicians choose to reduce the amount of time they
spend teaching optometric interns in clinic because that time is needed to finish charts. However,
respondents also provided comments indicating they do not sacrifice time for teaching and instead
spend time outside of clinic hours to finish charting work. One respondent wrote, “Rather than sacrifice
teaching or patient care, I typically stay extra hours or delay other administrative stuff to get my charts
done.” Another wrote, “I don’t sacrifice clinical teaching to finish charts. The student has 24 hours to
submit the chart, so I spend extra development time and office hour time, just doing my charts.”
Optometric clinical educators should be commended on their commitment to clinical education despite
the increase in time it takes to complete patient records.

In academic clinical environments, each clinical session allows a limited amount of time for teaching and
clinical productivity. Clinical productivity implies sustainability for most clinics. Therefore, time devoted to
clinical productivity, including providing a high level of patient care, usually must be maintained.

Survey respondents revealed in their comments that sacrifices have to be made to complete patient
documentation. The time demanded by the need to complete patient charts has increased in the EHR
era. Personal time, time with family, and professional development were cited by survey respondents as
areas they sacrificed. Staying late, arriving to clinic early or finishing charts during other times were
common themes among respondents. Respondents also commented that this extra time is an increase
in hours spent working and unpaid. One respondent shared, “I think the question is not whether the
charts are finished within the session time, the argument is HOW much time OUTSIDE of the clinic
session is dedicated to completing EHR patient charts. I regularly spend HOURS after clinic sessions, or
on the day AFTER seeing patients finishing charts. I would submit that for every hour in clinic (seeing
patients, teaching, etc.) I spend between 35 and 45 minutes working on EHR related items. It has not cut
into teaching time, but has PROFOUNDLY affected personal time before and after clinic sessions in my
own personal time.” Another respondent noted, “I have chosen to prioritize teaching time, however the
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hours spent evaluating and finalizing charts is overwhelming and amounts to a lot of unpaid over-time.”

In a 2018 study, investigators explored the association between electronic health records and burnout
among psychiatry residents and faculty.12 The study utilized a “burnout” survey and revealed that
psychiatry residents and faculty showed signs of high emotional exhaustion, which was associated with
burnout. The results demonstrated a high positive correlation between EHR use and burnout. Based on
their survey results, the investigators concluded that EHR use may be an important area for program
directors to monitor as they evaluate their psychiatric educators in seeking to minimize burnout and
promote an environment of longevity and wellness.12 A study published in the Journal of Graduate
Medical Education investigated EHR effects on work-life balance and burnout among primary care
residents and faculty.13 Residents and faculty in 19 primary care programs were surveyed on work-life
balance, burnout and EHR use. The exploratory study showed that more after-hours time spent on EHR
was associated with burnout and less work-life satisfaction.13

The majority of clinical educators are given time for scholarship and service to promote their academic
careers. Survey respondents commented that they often use that time to finish EHR charting from a
previous clinical session. Sacrifices in personal and professional time may affect the sustainability, job
satisfaction and longevity of clinical educators. The widespread shift to EHR use has brought benefits
and costs. Access to information and statistical analysis have improved with EHR, but do those benefits
outweigh the time it takes an optometric educator to document? Could the amount of time it takes to
complete documentation with EHR adversely affect retention of clinical faculty members? Optometric
education institutions may need to address this question as well as how EHR affect faculty satisfaction
and work-life balance.

Limitations

The limitations of this study were response rate, question design, respondent bias and lack of data
related to the respondents’ specific institutions. The response rate was 25.25%. This did not reflect
responses from the majority of clinical educators across the optometric education field. The study
explored only the perception of these 25%, which could vary from the majority. Therefore, the
generalizability of the study may be impacted.

Some respondents commented that some of the questions were not clearly stated. For example, in
Question 2 (My office notifies me in a public manner if my charts are not signed), the meaning of “public
manner” was not provided. In Question 5 (I complete my charts with the optometry student before the
end of the clinic session), the time length for a clinical session was not defined. In Question 10 (Estimate
the number of hours your clinic teaching time has decreased since using EHRs in your clinical setting)
the number of hours per day, week or month was not explicitly stated. Therefore, these questions relied
on the interpretation of individual respondents. Another limitation of the study was that although it was
anonymous, which should encourage honesty, it is possible that respondents did not want to honestly
admit they are spending less time teaching or that the quality of their teaching has decreased because of
EHR, representing a bias towards good teaching. This type of admittance can be held back even in an
anonymous survey. To protect anonymity, data was not collected regarding the name of the institution of
each respondent. Therefore, a large number of respondents may have been from one institution,
introducing a potential bias.

Conclusion

An unintended consequence of EHR is increased time needed for documentation. Clinical faculty are
particularly impacted because both student and faculty member need to complete and review
documentation. The results of this study indicated that time spent on documentation within an EHR
impacts aspects of clinical faculty members’ personal and professional lives. Uncompensated time for
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documentation may have an impact on recruitment, retention, professional development and career
satisfaction for faculty members. Future studies are needed to quantitatively document how much
additional time is needed to complete documentation within EHR in different clinical scenarios. Clinic and
academic administrators may need to explore appropriate compensation for the additional time demands
of EHR.

Acknowledgments

We extend gratitude and appreciation to Ashley Pierce for editing the manuscript and contributing to the
formation of the tables. Special thanks to Chris Taylor, PhD, and Anthony J. Guarino, PhD, for help with
the statistical analyses.

Data from this study were presented at the 2018 American Academy of Optometry Annual Meeting in
San Antonio, Texas.

References

What are electronic health records (EHRs)? [Internet]. Washington D.C.: HealthIT.Gov; [cited 20191.
June 6]. Available from:
https://www.healthit.gov/topic/health-it-and-health-information-exchange-basics/what-are-electroni
c-health-records-ehrs
Electronic Health Records. 2016. NY: Pearson; 2016. History and Evolution of Electronic Health2.
Records; p.1-33.
Tierney MJ, Pageler NM, Kahana M, Pantaleoni JL, Longhurst CA. Medical education in the3.
electronic medical record (EMR) era: benefits, challenges, and future directions. Acad Med. 2013
Jun;88(6):748-52.
Chu G. Conversation with David Durkee, OD, July 10, 2016, as cited in Denial A, Bastian DA, Chu4.
G, Moy A. Faculty perceptions of the impact of electronic medical and health records in optometric
education in the United States and Puerto Rico. Optometric Education. Summer 2018;43(3):1-14.
Christino MA, Matson AP, Fischer SA, Reinert SE, Digiovanni CW, Fadale PD. Paperwork versus5.
patient care: a nationwide survey of residents’ perceptions of clinical documentation requirements
and patient care. J Grad Med Educ. 2013 Dec;5(4):600-4.
Tai-Seale M, Olson CW, Li J, et al. Electronic health record logs indicate that physicians split time6.
evenly between patients and desktop medicine. Health Aff (Millwood). 2017 Apr 1;36(4):655-662.
Block L, Habicht R, Wu AW, et al. In the wake of the 2003 and 2011 duty hour regulations, how do7.
internal medicine interns spend their time? J Gen Intern Med. 2013 Aug;28(8):1042-7.
Holmes EG, Connolly A, Putnam KT, et al. Taking care of our own: a multispecialty study of8.
resident and program director perspectives on contributors to burnout and potential interventions.
Acad Psychiatry. 2017Apr;41(2):159-166.
Denial A, Bastian DA, Chu G, Moy A. Faculty perceptions of the impact of electronic medical and9.
health records in optometric education in the United States and Puerto Rico. Optometric
Education. Summer 2018;43(3):1-14.
Sinsky C, Colligan L, Li L, et al. Allocation of physician time in ambulatory practice: a time and10.
motion study in 4 specialties. Ann Intern Med. 2016 Dec 6;165(11):753-760.
Thomas J. Medical records and issues in negligence. Indian J Urol. 2009 July;25(3):384-8.11.
Domaney NM, Torous J, Greenberg WE. Exploring the association between electronic health12.
record use and burnout among psychiatry residents and faculty: a pilot survey study. Acad
Psychiatry. 2018 Oct;42(5):648-652.
Robertson SL, Robinson MD, Reid A. Electronic health record effects on work-life balance and13.
burnout within the I3 population collaborative. J Grad Med Educ. 2017 Aug; 9(4):479-484.

https://www.healthit.gov/topic/health-it-and-health-information-exchange-basics/what-are-electronic-health-records-ehrs
https://www.healthit.gov/topic/health-it-and-health-information-exchange-basics/what-are-electronic-health-records-ehrs


Optometric Education: Volume 46 Number 1 (Fall 2020)

30

Appendix A. Click to enlarge Appendix B. Click to enlarge

Dr. Bastian [bastiand@neco.edu] is an Assistant Clinical Professor at New England College of
Optometry. He is the Clinical Director at the Lynn Community Health Center in Lynn, Mass., and his
teaching interests are clinical education, ocular disease and optometric techniques.

Dr. Denial is a Professor of Optometry at New England College of Optometry where she serves as the
Chair of the Primary Care Department and a clinical educator and teaches in the Clinical Reasoning
course sequence.

Dr. Guarino, a Fulbright Specialist, shares his expertise in statistics and psychometrics to strengthen
institutional linkages.

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P5AppendixA.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P5AppendixA.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P5AppendixB-scaled.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/10/F20P5AppendixB-scaled.jpg
mailto:bastiand@neco.edu


Optometric Education: Volume 46 Number 1 (Fall 2020)

31

PEER REVIEWED

Using an Audience Response System in a First-Year
Optics Course: Student Perceptions and Outcomes
Frank Spors, EurOptom, MS, PhD, Dorcas K. Tsang, OD, Krystle Golly, MS, and Joseph Gray, OD |
Optometric Education: Volume 46 Number 1 (Fall 2020)

Abstract

Background: This study assessed student perceptions and outcomes of using the Top Hat audience
response system (ARS) in conjunction with small-group discussions to facilitate active learning in a first-
year geometrical and ophthalmic optics course. Methods: Throughout each 90-minute lecture, 5-10 ARS
questions were placed to focus the students’ attention and to provide formative feedback on the
students’ comprehension of the material. The students used their mobile devices to answer the
questions following short, small-group discussions. At the conclusion of the course, an anonymous
survey was administered to evaluate student experiences with the use of the Top Hat ARS. In addition,
the scores of 36 final examination items were compared with the scores from previous academic years
during which no ARS was utilized. Results: Most students stated that ARS questions were beneficial,
helped to maintain attention during class, and they therefore favored this instructional strategy. They
preferred 3-10 multiple-choice questions during most or all 90-minute lectures. When examination scores
of 36 questions administered in different cohorts enrolled in the same course in two successive years
were analyzed, the group working with the Top Hat ARS during lectures showed a small, but statistically
significant mean improvement. (P-value 0.021) Conclusions: Utilization of the Top Hat ARS in
conjunction with small-group discussions during face-to-face lectures is a valuable teaching tool, which
helps students maintain attention and may improve academic performance.

Key Words: Top Hat audience response system, ARS, small-group discussions, active learning

Background

Face-to-face lectures are often used for delivering significant amounts of content to large groups of
students. The effectiveness of one-way lectures that do not actively engage students is limited. Adults
passively attending a lecture have a maximum attention span of 15 to 20 minutes, and research has
shown a low rate of information retention when audience members are passive participants in the
learning process.1-3 On the other hand, students who actively engage during lecture — who interact with
one another as well as with the instructor — have a better understanding of the lecture material, retain it
longer, and are more able to apply the concepts in other contexts.4 While the ability to maintain attention
in class may depend on the student’s level of motivation, interest and cognitive processing aptitude,
attention itself may be influenced by the presentation of the lecture material, over which the instructor
exerts full control.5,6 To actively engage students during lecture, many instructors have implemented
innovative technologies.3

These technologies include audience response systems (ARS), which have been increasingly used in
education. An ARS is a combination of hardware and software that enables the instructor to pose real-
time questions to students. The required hardware may be physical “clickers,” or the responder’s
smartphone, laptop or tablet. During the live presentation of class materials, students are prompted to
answer questions using their response devices. As responses are submitted via the software portal, the
software instantaneously analyzes and displays a histogram showing the distribution of responses
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among answer choices. This particular tool not only assesses student learning to provide the instructor
immediate feedback, but also promotes participation and engagement essential in active learning.
Therefore, an ARS is beneficial to both the students and the instructor during the ongoing lecture.7 The
instructor can instantly decide if a topic needs to be reviewed or if the lecture can proceed, while the
students can self-reflect on their level of understanding of the concept just covered.8 Compared with
traditional lectures, sessions using an ARS allow implementation of a variety of question types, including
multiple-choice, multiple-response, fill-in-the-blank, matching, ordering, free-text response and hot-spot
(click-on-target) picture questions. When used appropriately, this takes advantage of the valuable face-
to-face time in class and can support active learning by requiring students to be engaged in higher-order
thinking and analysis to synthesize and evaluate the materials presented to them in the classroom.9

According to Premkumar and Coupal, a 90-minute lecture should have a minimum of 5-6 engagement
questions.10 Approximately 3-4 minutes should be devoted to the administration of each question, its
response collection and any follow-up discussion of the correct solution. The utilization of the ARS
provides an opportunity to improve the quality of analysis and discussion of lecture content, while at the
same time providing immediate feedback to the course instructor.11 Therefore, it can play a vital role in
transforming didactic teacher-centered lectures into interactive learner-centered environments, where
students can engage in peer discussions and collaborative learning.12 To efficiently use an ARS
throughout a lecture, a selection of assessment questions can be utilized. The three primary categories
of ARS assessments are: factual recall, conceptual understanding and knowledge application. Factual
recall assessments are often used to determine if students have done assigned readings or paid
attention to rules and concepts stated during the lecture. Conceptual assessments require students to
create answers rather than recall them and tend to generate more substantive discussions. Knowledge
application assessments require analysis of concepts in different contexts and lead to a higher order of
learning.3

Despite its great potential, using an ARS per se does not guarantee improved face-to-face lectures,
actively engaged students or improved student learning. In a 2004 commentary, biology professor
William B. Wood noted, “Like any technology, these systems are intrinsically neither good nor bad; they
can be used skillfully or clumsily, creatively or destructively.”13 The implementation of pedagogical
strategies in combination with ARS technology is what ultimately influences student success.14 The
reasoning for using an ARS should be explained to the students at the beginning of the course.
Conceptual questions, each focusing on key points of the lecture, need to be prepared prior to the
lecture, and students should be motivated to engage with the material and to answer the questions. In
this context, the discussion of the presented ARS questions among the students is important. While the
instructor strives to present the material as clearly as possible during an ongoing lecture, some students
might still misunderstand or analyze the content incorrectly. On other occasions, students might
understand the lecture material but misunderstand an ARS question. Both problems may be corrected
by the students themselves during small-group discussions, a process that was introduced as Peer
Instruction by physics professor Eric Mazur.15

Mazur’s Peer Instruction method is a three-step process. The first step involves introducing an ARS
question for formative assessment and having the students submit their responses individually. Students
are then asked to engage in small-group discussions to convince each other of the correctness of their
own answer by explaining their underlying analysis. In the last step, the instructor presents the same
question, polls the students again, and provides support for the correct solution.16 Peer Instruction is a
proven method to improve student learning for the mastery of lecture material.17 It is, however, time-
consuming and requires that students complete reading assignments on the lecture topics before coming
to class. An alternative approach is to have students engage in small-group discussions right after the
question is assigned, which is then followed by one-time voting by each student.14,18,19 Unlike asking
informal questions during a lecture, which typically engages only a few highly motivated students, an
advantage of answering questions following small-group discussions is that it involves every student. In
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this context, the use of an ARS is vital for soliciting responses of all students in the class.

A substantial amount of literature documents improvements in student motivation and engagement in
higher education due to the use of ARS.3,7,8,11-14,18,20-26 Although students tend to prefer a teaching style
that incorporates an ARS during lecture, reports on whether this has a positive effect on examination
grades have shown mixed results.2,18-20,24-29 To examine the potential impact of an ARS on students’
performance on graded tests and to optimize its use in class, their input regarding their perceptions of
ARS in the learning process is crucial. To investigate student perception of ARS in the learning process,
the study reported here involved first-year optometry students who participated in a geometrical and
ophthalmic optics course during which an ARS was utilized in every 90-minute lecture.

The purpose of this study was two-fold. The first purpose was to examine student experiences with the
Top Hat ARS with feedback regarding the administration of ARS questions throughout the course. The
second purpose was to analyze the inter-cohort performance on examination items compared with
performance in the same course taught the previous year during which no ARS was used.

Methods

Audience response system

The ARS used during this study is a web-based platform called Top Hat (Tophatmonocle Corp., Toronto,
Canada). It leverages the mobile devices that students already own, such as smartphones, laptops and
tablets. The Top Hat platform does not require students to purchase clickers. Instead, they purchase a
license to use the software on their mobile devices. At the time this paper was written, the regular pricing
was $48 per student for one academic year, but special pricing may apply based on institutional
agreements. In addition to ARS questions, the software can host all lecture materials, including
presentations, text documents and videos. Therefore, it is possible to quickly set up questions, move
them within presentations if needed, and administer lectures completely out of the Top Hat platform.
Because a gradebook function is included, the software can host entire courses. Each session or quiz
has a unique Join Code. If required, geofencing can be enabled by the instructor for each session to
ensure that only students who are physically in attendance can participate. Typically, a student roster is
linked from the learning management system to the Top Hat platform, which enables a variety of
functions such as formative and summative assessments, segmentation of questions, targeted item
analysis, attendance tracking and certain gradebook items to sync at the discretion of the instructor. In
addition, extensive reports and analyses can be generated for monitoring individual student performance
throughout a course, which is helpful in identifying at-risk students. The Top Hat software allows
questions to be delivered in multiple ways: during lecture, assigned as homework, or assigned for
review. Figures 1-3 show the in-class look.

Figure 1. Example of what
students see prior to the display
of lecture slides and audience
response questions. The Join
Code is unique for each
presentation or quiz and is only
required at the beginning of a
session. The instructor can start
or cancel the presentation from
this screen and take attendance.
The display format can be
customized via the options at the
bottom right. Click to enlarge

Figure 2. Example of how a multiple-
choice question is displayed during
administration. A question timer can
be added when the question is
constructed or when it is
administered via the button in the top
right corner. The bottom navigation
bar allows the instructor to open, skip
or close the question; to show the
students’ responses after the
question is closed; and to display the
correct answer. Click to enlarge

Figure 3. Example of a hot-
spot (click-on-target) question
after the students have
submitted their responses. A
warmer color indicates an
increased number of
responses. The area for the
correct response can be
defined during the
construction of the question.
Click to enlarge
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Participants and course

Eighty-four first-year optometry students at Western University of Health Sciences College of Optometry,
Pomona, Calif., used their smartphones, laptops or tablets as their ARS response devices to answer
questions strategically placed in each 90-minute lecture of a geometrical and ophthalmic optics course.
The semester-long course was the first in a sequence of four optics courses and was delivered in a
traditional face-to-face format. The slide decks of all lectures were uploaded into the Top Hat platform,
so the questions could be placed within each slide deck. Attendance in the course was mandatory, and
the responses to the ARS questions served as the attendance tracker. This was the first encounter the
students had with an ARS in the optometry program.

ARS questions and small-group discussions

At the beginning of the course, the instructor explained that ARS questions would be used for formative
assessment in conjunction with small-group discussions, and demonstrated how to access and use the
Top Hat platform. Throughout the course, the instructor inserted 5-10 ARS questions into each lecture to
focus students’ attention and to provide feedback on students’ comprehension of the material. The
questions were designed as conceptual questions and focused on the different key concepts of the
ongoing lecture. Each question was administered directly following the lecture coverage of a particular
key concept. When a question was presented, the students had 2-3 minutes to discuss possible
solutions with their immediate neighbors, come to a conclusion, and individually submit their answers.
Afterwards, the correct answer was displayed and explained by the instructor. Therefore, a total of 3-4
minutes was spent on each question. Then the instructor moved on to the next lecture topic.

Utilizing the ARS served as a tool for the instructor to gauge the pace of each lecture and to add
additional in-class examples and explanations when indicated. Because the students responded to
questions with their own mobile devices and were not restricted by the limited functionality of physical
clickers, a variety of question types could be utilized, although most questions were in multiple-choice
and multiple-answer format. Depending on the question, 4-6 answer choices were presented.
Occasionally, fill-in-the-blank, sorting/matching, free-response and hot-spot (click-on-target) questions
(Figure 3) were administered. A breakdown of questions by type used throughout the course is shown in
Table 1. The lecture material presented in each class was simultaneously broadcast to the students’
mobile devices.

Data collection and analysis

Table 1. Click to enlarge

At the conclusion of the course, prior to releasing course grades, the instructor administered an
anonymous survey to receive the students’ input and evaluate their experiences using the Top Hat ARS.
The survey questions are shown in Table 2. In addition, the instructor identified a total of 36 questions
that had been administered in the cumulative final examinations of the optics course during the current
academic year as well as during the previous academic year. In that previous year, 85 students were
enrolled in the course, and no ARS was utilized. The placement of the course within the academic year,
its duration and the content covered were the same in both years. In addition, the same instructor taught
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the courses. The only difference was the utilization of the ARS.

Table 2. Click to enlarge

A retrospective cohort analysis was used to compare the scores per question between the two student
groups. After the Kolmogorov-Smirnov normality test was passed, a two-tailed paired samples t-test was
performed to compare the average scores for each question to the scores from the prior academic year.
A P-value less than 0.05 was considered to be statistically significant. Prism 7 software (GraphPad
Software, San Diego, Calif.) was used for conducting the statistical analysis. The project was approved
by Western University of Health Sciences’ Institutional Review Board (19/RFD/023 X19/IRB/061).

Results

Seventy-three first-year optometry students participated in the survey. Of those, 94.5% favored an
instructional strategy that allowed using an ARS during lectures; 93.2% reported that the ARS questions
helped them to maintain attention during class; 87.7% of the students recommended using an ARS in
most or all lectures; and 94.5% preferred 3-10 ARS questions during a 90-minute lecture. Although a
range of question types was available, 96% of the students in this cohort preferred multiple-choice
questions. The detailed student response distributions to the survey questions are depicted in Figure 4.

When examination scores of 36 questions administered in different cohorts enrolled in the same course
in two successive years were analyzed, the group working with the Top Hat ARS during lectures showed
a small, but statistically significant, mean improvement of 3.7% (SD 9.3), from 83.6% (SD 15.0) to 87.3%
(SD 11.1). (P-value 0.021, paired-samples t-test, two-tailed, t = 2.41). In addition, no questions scored
below 50%, whereas two questions scored lower than 50% when no ARS was used. The number of
questions scoring 90% or higher increased from 21 without the use of an ARS to 26 with the use of an
ARS. This indicated that academically strong as well as academically weaker students benefited from
the intervention. The distribution of the scores is shown in Figure 5.

https://journal.opted.org/wp-content/uploads/2020/11/F20P6Table2.jpg
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Figure 4. Distributions of
student responses to survey
questions regarding their
experience with and
suggestions for using the Top
Hat ARS throughout the
course.
Click to enlarge

Figure 5. Frequency distributions of average scores of
36 final examination items in the same course in two
academic years. The average scores of each question
were grouped into eight bins, starting at 25%. The x-
axis values indicate the centers of each 10% bin. The
gray bars show scores for the semester when no ARS
was used. The red bars show scores for the semester
when the Top Hat ARS was used.
Click to enlarge

Discussion

The instructor utilized the web-based Top Hat ARS in conjunction with small-group discussions during
face-to-face lectures of a semester-long first-year geometrical and ophthalmic optics course. The goals
were to improve student motivation and attention during lectures; to provide immediate feedback to the
instructor concerning student comprehension; and to improve student performance on the cumulative
final course examination. Based on student feedback, the instructor’s experiences throughout the
course, and improved examination scores compared to the prior academic year during which no ARS
was utilized, the instructor believes the goals were met.

The students’ feedback regarding the ARS was overwhelmingly positive, and most students believed
that its use helped their in-class attention, which is one of the fundamental requirements for effective
learning. This is supported by other studies, which reported that students find an ARS during lecture
generally helpful and feel that it stimulates participation, engagement and interaction between students,
and that it motivates them to learn.3,7,8,11-14,18,20-26 The students in this study recommended using 3-10 ARS
questions during most or all 90-minute lectures. According to Premkumar and Coupal, one engagement
question every 15-20 minutes should be administered to keep the attention of students during lecture,
and a higher number of questions should be used if the purpose is formative assessment or review.10

Throughout the course, the administration and discussion of ARS questions took time and required
careful planning of each lecture, assigning pre-lecture reading, and deciding on the types and number of
ARS questions to be utilized. Active learning requires a high quality of participation, where students have
an opportunity to interact with each other, the instructor and the lecture material.14 To allow a high quality
of participation and to exercise the students’ ability to think critically, the instructor emphasized higher-
order ARS questions and implemented small-group discussions. In addition, the ”safe environment” that
the Top Hat ARS provided through the anonymity of its in-class responses gave students the ability to
test their knowledge without fear of judgement. It is known that utilizing an ARS during lectures
encourages the participation of otherwise reluctant or “shy” students.18,21

Because course attendance was mandatory, using the ARS responses to track attendance served as an
incentive for the students to engage in small-group discussions and to answer the questions. For
courses without mandatory attendance, several studies have suggested associating a portion of the
course grade with the use of an ARS to ensure a high level of participation.21,23,30 Throughout the course,
utilizing ARS questions gave immediate feedback for the instructor to determine the level of
understanding of the material by the students. This allowed further discussion and clarification of
subjects if needed, and direction of each lecture accordingly. Even though multiple types of questions
were presented throughout the semester, most students preferred multiple-choice questions. One
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possible reason is that most of the presented questions were multiple-choice and the students became
accustomed to this format. Another reason might be that, from a technological standpoint, it is easier to
respond to a multiple-choice question because it requires only selecting the answer choice. In addition,
standardized tests primarily utilize multiple-choice questions, and students might have preferred this
question style in order to become prepared for the course examinations. Furthermore, it is known that
students perceive multiple-choice questions as assessing knowledge-based cognitive processing.31

Therefore, the instructor should assure that, regardless of the type of question, higher levels of
intellectual skills and abilities such as analysis, application and comprehension are also evaluated when
designing assessment questions.

On 36 examination items, the student cohort using the Top Hat ARS during class showed an
improvement in average question score from 83.6 (SD 15.0) to 87.3 (SD 11.1). In addition, the standard
deviation of distributed scores decreased, which indicated that students engaged with the material
through the ARS questions and became overall more proficient in correctly answering comparable types
of questions when presented on the examination. Even though there are mixed opinions in the literature,
several other studies reported similar outcomes. For example, studies by Poulis et al., Schackow et al.,
Yourstone et al., Mayer et al. and Levesque et al. reported that students who used an electronic ARS
showed significantly higher scores on quizzes and examinations compared with control groups that did
not use an ARS.2,20,26-28

Other studies did not always show an increase in test performance associated with the in-class use of an
ARS, and several explanations have been discussed. Stoddard and Piquette reported that enhancing
lectures by adding examination-style questions, and not necessarily a specific ARS technology itself,
resulted in improved examination performance.29 Crossgrove and Curran found that the additional
introduction of an ARS did not result in improved test performance because active learning strategies
were already implemented in a prior administration of the course.24 In a study by Fitzpatrick et al., the
authors found that the implementation of an ARS improved student performance in introductory level
courses but not in senior-level courses, and suggested that students have mastered effective learning in
senior-level courses.25 Because the study reported here also showed improved student performance in
an introductory level course, a future follow-up study on the same cohort in their advanced optics course
may provide additional insights related to Fitzpatrick et al.’s suggestion.

In addition, the study reported here found that the number of questions scoring below 50% decreased
from two without the use of an ARS to zero with the use of an ARS. The number of questions scoring
90% or greater increased from 21 without use of an ARS to 26 with use of an ARS. This implied that
academically strong as well as academically weaker students benefited from the intervention. In
particular, the improvement of very low scores indicated that the ARS activity helped to correct
conceptual misunderstandings or misinterpretation of assessment questions. The improved examination
performance could be an indication of students experiencing increased confidence or improved capacity
for solving problems, effects which are linked to ongoing formative feedback during class.24 Because this
feedback can be efficiently delivered via the use of an ARS, it contributes to active learning.26

Some challenges and limitations were experienced during this study. First, it was not ascertained
whether students had previous experience with an ARS platform or if the ARS was challenging to use
throughout the course. By the end of the semester, it became known that the students overall had a
positive experience using the software. In addition, different cohorts of students from two successive
academic years were compared. Even though there was little variation in the average academic strength
of a student cohort, these were different groups of students. Content, duration and placement of the
courses were similar, and the same instructor taught the courses; however, it is not possible to exactly
replicate the same course experience in different years.

Despite these limitations, the study results suggested the Top Hat ARS was a valuable tool for keeping
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students engaged in lectures throughout the course and for facilitating better performance on graded
examination questions. A variety of factors likely contributed to this improvement. First, the students
were consistently stimulated to pay attention to the ongoing lecture and interact with the material when
ARS questions were posed. Second, the small-group discussions provided input from the students’
peers. Third, the correct answer for each ARS question was explained by the instructor before moving
on to the next lecture topic. Fourth, having ARS questions in every lecture fostered the habit of problem-
solving at the time of presentation.

Conclusion

The incorporation of an audience response system into face-to-face lectures can be a valuable teaching
tool in facilitating active learning. It provides an opportunity to improve students’ quality of analysis and
discussion of lecture content, and at the same time gives immediate feedback to the course instructor. In
addition, the ARS allows students the ability to test their knowledge without fear of judgement, and
therefore encourages the participation of otherwise reluctant students. Because the implementation of
the ARS occupies lecture time, it is necessary to carefully plan each session, assign pre-reading, and
decide on the types and number of ARS questions to be utilized. To promote broad and sustained
participation in ARS activities, an incentive may be provided, such as associating a portion of the course
grade with the use of an ARS. To test the effects of utilizing an ARS in senior-level courses, future study
considerations will be to evaluate its effects in a more advanced optics course.
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Abstract

This study compared asynchronous lecture presentation to live lecture presentation, flipped-classroom
course models to traditional lecture-based course models, and the interaction between concurrently
implemented lecture delivery and course models. Statistical analysis of optometry students’ Final Course
Grades from neuroscience courses from 2013 and 2016 at Southern College of Optometry and Michigan
College of Optometry at Ferris State University revealed that neither lecture delivery, course design, nor
combined subsamples yielded significant differences. Significant variance between samples and
subsamples existed on some summative assessments. The presence of significant error implied that
knowledge mastery was improved by factors outside the study design, such as reinforcement activities
and prior exposure to course material.

Key Words: flipped classroom, asynchronous presentation, optometric education, neuroscience
education

Introduction

With emerging pedagogical technologies and methods of content delivery, the face of education is
changing rapidly. These changes are seen at all levels of education, from preschool to doctoral
programs. It is an educator’s duty to adapt to new technologies and methods to best serve students. But,
is this embrace of technology always what is best for students? Do either the method of content delivery
or the course model impact student success?

Though considerable research exists within optometric education and other education fields that
evaluates the effects of innovative pedagogy, few investigators have considered how the effects of
multiple simultaneous pedagogical innovations intersect. With the multitude of classroom innovations
currently available, consideration of these combined effects is obviously needed. Among the pedagogical
innovations recently embraced in optometric education is the flipped-classroom course organization,
which attempts to improve student mastery and critical understanding of classroom material by using the
lecture hall as a venue for active work.1,2 Lecture-capture technology has also been studied in optometric
education. This technology provides both a backup copy of live lectures for review purposes and the
flexibility to record lectures for viewing at a later time than that of the initial recording (i.e., asynchronous
content delivery). The latter ability of lecture-capture technology has the potential to be quite useful for
flipped-classroom organizations, as it permits facile movement of basic lecture-format material (e.g.,
statements of basic facts and concepts) out of the classroom for review prior to or after a classroom
period, thus freeing classroom time for more active work.

The literature provides some context regarding these issues. For example, students tended to perform
better on assessments of very difficult concepts when taught in a live lecture format rather than an
asynchronous or online format.1,3 In courses that had asynchronously presented online learning modules
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(OLMs), students tended to perform better on short-term memory assessments (i.e., weekly quizzes)
than those students who did not participate in OLMs (i.e., live lecture only). The OLMs did have
interactive features in addition to recorded narratives and videos. However, there was no difference in
performance on long-term memory assessments (i.e., Midterm and Final Examinations) between
students who engaged with OLMs vs. those who attended only live lecture.4

This observation is consistent with further studies that explore how faculty presence affects online or
flipped-model courses. Common themes in these studies are that a strong faculty presence in such
settings increases student cognitive engagement and, furthermore, students expect a strong faculty
presence in these courses.3,5,6 Smaller class sizes also correlated with increased student engagement,
which was positively correlated with course grades.5 When both students and the faculty member were
engaged in a course, students had a more positive experience with the course overall.

Interestingly, a common theme regarding lecture-capture technology and flipped-model classrooms is
that while they offer significant benefits, they cannot and should not replace live lecture.4, 6-10,11 Some of
the positive attributes of flipped-classroom models and lecture-capture technology from a student
perspective are that they allow students access to lecture material whenever and wherever they need it,
which is extremely important to students with busy academic and non-academic schedules.2,7 These
models also permit self-pacing of instruction and allow presentation of material in multiple modalities.2,4

Research indicates that all students benefit from multiple modalities of content delivery (e.g., live lecture,
recorded lecture, online assignments, etc.) and that some may need to spend more or less time with the
material before mastering it. Learning is not a “one-size-fits-all” activity, and the availability of multiple
modalities of delivery is often more effective than a single modality. However, a student must have an
intrinsic desire to learn to succeed in the flipped classroom, so these models do not tend to work well for
students who typically come to class unprepared.2

Faculty opinions toward flipped-classroom course organization and lecture-capture software tend to be
more negative than those of students. Particularly poor are faculty opinions of lecture capture as a
supplement to live lecture courses. The largest concern is that attendance in live lecture formats would
decrease if lectures are recorded and made available for on-demand viewing. However, one study found
that the availability of online lecture material did not decrease attendance compared to restriction of
online lectures.10 Students reported that they predominately used online lecture material to catch up on
lectures that were missed. The most common reason that students reported missing live lectures was
because of conflicts with assignments in other courses.7

Comparisons of overall course performance between live lecture and asynchronous delivery courses
have yielded conflicting outcomes. Some studies found that students who attended live lectures
performed better than students who relied on online lecture material only.7,8 One of these studies also
found that weaker students were more likely to miss live lecture periods and rely only on online lecture
capture for content delivery, which may explain why those students were poorer performers.6,8 However,
most studies have found that live lecture and asynchronous delivery have equivalent effects on student
course performance.7-9 Some of these studies did not separate students who attended live lectures and
used available online lectures, which may explain some of this discrepancy. In general, it seems a
reasonable assumption that students who use all available resources will perform better than those who
only use one.

One study explored the use of podcasts as an alternative to live lecture for optometry students.12 Just
more than half of the students indicated they had downloaded and listened to at least one podcast and
were classified as listeners. The rest of the students did not listen to any podcasts and were classified as
non-listeners. Most listeners stated they used the podcasts to “fill in gaps” and revisit material from the
live lecture. The vast majority of listeners felt that the podcasts were valuable in increasing
understanding of material (94.6%). Of non-listeners, the main reason they did not use the podcasts was
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a lack of familiarity with how to access the material (34.4%). When asked if podcasts would be a suitable
replacement for live lectures, both listeners and non-listeners (85.7% and 83.9%) felt they would not be a
suitable replacement.

Purpose of the Study

There are several studies investigating the effects on student outcome measures of flipped-classroom
courses and lecture-capture technology use. However, apart from one, none of these studies specifically
investigates optometric education. Also, none looks at the combined effects of implementing these two
classroom innovations simultaneously.12 Our study seeks to address these gaps by answering three
research questions. First, do optometry students perform better on course assessments with live, in-
person instruction as compared to asynchronous, distance instruction using lecture-capture technology
(i.e., differences in distance)? Second, do optometry students perform better in a traditional, lecture-
based educational format as compared to a flipped model that focuses more on textbook readings and
assignments (i.e., difference in model)? Third, how do these differences in distance and in model affect
optometry students’ academic performance when implemented simultaneously?

Methods and Results

Methods for this study were reviewed and approved by the Southern College of Optometry (SCO) and
Ferris State University Institutional Research Boards on June 6, 2017 and June 29, 2017, respectively. A
waiver of informed consent was obtained from the same bodies on June 27 and June 29 because the
study involved only a retrospective analysis of existing academic records.

Data from subjects in the SCO and Michigan College of Optometry at Ferris State University (MCO)
neuroscience courses (OPT 113 and OPTM 635, respectively) are included in this study. The data come
from the course sections taught from Fall 2013 to Fall 2016. Due to differences in the curricular design of
the two colleges, OPT 113 was taught during the first year of the SCO curriculum, while OPTM 635 was
taught during the second year of the MCO curriculum. The Instructor of Record for the SCO
neuroscience course recorded his lectures via the Tegrity lecture-capture software and made them
available on the Tegrity web-based application to MCO students asynchronously. These lectures, as well
as reading assignments, online assignments, examinations, quizzes and other course elements were
shared so that the totality of the course material was the same for the SCO and MCO neuroscience
courses. The lone exception to this practice was the last lecture of the semester, which routinely could
not be recorded as normal due to the MCO Fall semester ending sooner than the SCO Fall semester.
Thus, for most years, this lecture was specially recorded via Tegrity for the MCO class, while a live
version of the lecture was presented to the SCO class afterwards. In 2016, this lecture was converted to
a self-paced, mastery-model online learning assignment for all students.

Various professors at MCO acted as course liaisons, responsible for the administrative elements of the
course. These professors did not perform content delivery, and were given a small amount of
administrative workload for their time to act as course facilitators only. Three other elements differed
between the two courses. The first was the lack of the Instructor of Record’s physical presence on the
MCO campus. Second was the inclusion of a one-hour-per-week live recitation session, in which the
Instructor of Record took questions and reviewed material with the MCO students via live video-
conferencing, designed to replace in-person office hours. The third was the examination formats, which
were given on paper and through the laptop computer-based ExamSoft platform for the SCO classes,
and through the infrared remote-controlled Turning Point response system for the MCO classes. Though
these evaluation methods had certain interfacial and aesthetic differences, other elements of the
examinations, including content, time allotted and testing environment, were similar between sites. Aside
from these three differences, students enrolled in the SCO and MCO courses had access to the exact
same content and were evaluated using the exact same assessment items.
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Asynchronous vs. synchronous course presentation (School)

There were 678 students who completed either OPT 113 or OPTM 635 between 2013 and 2016 and
were included as subjects in this study. The records of students who withdrew from the course mid-term
were not included among the subjects. The independent sorting variable — named School — was
defined by whether a student took the live class (nlive) or the asynchronous class (nasyn). See the notes
with individual tables for sample sizes.

Traditional vs. flipped classroom (Type)

For the 2013 and 2014 course administrations, the majority of the neuroscience course material was
delivered as lecture, with suggested readings in the course textbook for enhancement, i.e., a traditional
model. For the 2015 and 2016 administrations of the neuroscience courses, the Instructor of Record
adjusted the course material (or, in common parlance, “flipped the classroom”) to make the material
presentation more student-driven. Under this new course organization, the number of lectures was
reduced by half. Lectures that remained were designed to enhance and expand the foundational
knowledge the students had already obtained from their preparatory work. Practically, this meant that
lectures contained complex and optometry-related course material but few factual or conceptual
definitions. Basic course material was introduced via assigned textbook readings (for which students
were given course time off) and reinforced through online learning modules developed by the Instructor
of Record. Though it is beyond the scope of this report to describe these proprietary modules in detail,
suffice it to say they followed the self-paced, mastery model of presentation and focused on detailed
neuroanatomy subjects (specifically, cranial nerve anatomy and function, Horner’s syndrome, and — in
the 2016 course administration — ascending and descending central pathways). Students were required
to complete textbook readings over the material contained in the modules prior to completing the
modules, which expanded and reinforced the textbook information. Internal studies indicated that
completion of these modules led to effective knowledge transfer and, compared to traditional lectures,
may have improved student performance on related examination items.13,14

The flipped-model course organization was used for the 2015 and 2016 administrations of the courses.
Thus, in addition to the School variable, the students who completed one of the neuroscience courses
from 2013 to 2016 can be further classified by Type: whether they completed the lecture-heavy,
traditional course (ntrad) or the reading-driven, flipped course (nflip).

Academic variables

Existing academic records for subjects were obtained from the files of the Instructor of Record of OPT
113 and OPTM 635, while subjects’ Optometry Admission Test (OAT) scores were obtained from the
offices of Academic Affairs of SCO and MCO. OAT academic average (OATAA), OAT total science
(OATTS), OAT subsection scores (OATBIO, OATGC, OATOC, OATPHYS, OATRC and OATQR),
Midterm Examination Grades (Mid1 and Mid2), Final Examination Grades (FinalEx) and Final Course
Grades (Course%) were gleaned from these records and sorted by the subjects’ school-issued
identification numbers. Throughout this paper, these are defined as academic variables.

Student records were randomized using a List Randomizer tool (https://www.random.org/) and assigned
a unique depersonalized ID number based on that random order (“ID Number”). These data were
compiled in a spreadsheet and imported into IBM SPSS 24 for analysis.

Research question 1

The first research question asked whether optometry students achieved similar grades from live
instruction and asynchronous instruction in a neuroscience course. To evaluate this, we compared the
means, medians and distributions of academic variables across different values for School.

https://www.random.org/
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Descriptive statistics and normality assumptions for the School value distributions across different
academic variables are found in Tables 1 and 2.

  Independent-samples Student’s t-tests were performed on the parametric distributions across different
values of School. Due to the uneven sample sizes between live and asynchronous groups, effect size
was determined with the Hedge’s g method. Several non-parametric tests were performed on the non-
parametric distributions, specifically the independent-samples median test, which compares medians
from different populations, and the independent-samples Mann-Whitney U and independent-samples
Kolmogorov-Smirnoff tests, which both evaluate the distributions from which samples are drawn.

Results

Full results of these analyses are presented in Table 3. Students in the live instruction sample had
significantly higher OATAA, OATTS, OATRS, OATBIO and FinalEx scores (?<.05); though students in
the asynchronous sample had significantly higher scores on Mid1 and Mid2 (?<.05). Differences
between live and asynchronous sample students in other academic variables were not significant.

Table 1. Click to enlarge Table 2. Click to enlarge Table 3. Click to enlarge

Research question 2

The second research question asked whether optometry students achieved similar grades in a traditional
model (ntrad) and a flipped model (nflip) in a neuroscience course. To evaluate this, we compared the
means, medians and distributions of our academic variables across different values for Type. Descriptive
statistics and normality assumptions across different academic variables are found in Tables 4 and 5.

  Independent-samples Student’s t-tests were performed on all distributions across different values of
Type, except for Mid2, which had a non-parametric element. The similar sample sizes between the
traditional and flipped samples allowed effect size to be calculated using Cohen’s d statistic, except in
cases where the standard deviations of the two samples’ performances were considerably different
(defined here as >3.0). In those cases, Gates’ ? was used. The non-parametric independent-samples
median, Mann-Whitney U and Kolmogorov-Smirnoff tests were performed on the non-parametric Mid2
distribution.

Results

Full results of these statistical analyses are presented in Table 6. There are significant differences
(?<.05) between traditional-model and flipped-model students in OATAA, OATQR and OATGC scores, in
Mid1 and FinalEx scores, and Kolmogorov-Smirnoff testing for Mid2. Differences between traditional-
model and flipped-model students across other academic variables were not significant.

Table 4. Click to enlarge Table 5. Click to enlarge Table 6. Click to enlarge
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Research question 3

Because both the School and Type variables affected the neuroscience courses during the same time
period, any effect identified by answering research questions one and two could be caused by either
School, Type or some combination of the two effects. To better understand the true causes of any
detectable effect, the third research question explored how the interactions between live/asynchronous
presentations and traditional/flipped models influenced neuroscience course grades among optometry
students. To do this, we compared the means of classroom academic variables (i.e., Mid1, Mid2, FinalEx
and Course%) across different values of both School and Type (i.e., nlive*trad, nasyn*trad, nlive*flip and nasyn*flip)
using analysis of variance (ANOVA) testing. Descriptive statistics for the combination School/Type
distributions across classroom academic variables are found in Table 7. ANOVA testing assumes that
samples are taken from a normally distributed population and that all study groups have equal population
variance (i.e., homogeneity of variance). Results of this testing are found in Tables 8 and 9.

Table 7. Click to enlarge Table 8. Click to enlarge Table 9. Click to enlarge

Mid2 met both the assumption of normality and the assumption of homogeneity of variance, and thus
standard ANOVA was run to analyze this academic variable. The Course% classroom variable failed to
meet the assumption of normality only, so standard ANOVA was run with the understanding that results
should be carefully applied because the effect of non-parametric distributions upon the type 1 error rate
is minimal. For those variables that failed to demonstrate homogeneity of variance only (i.e., Mid1 and
FinalEx), Welch’s ANOVA test was run, which ignores the effect of variance in return for reduced
discrimination.

Post-hoc testing

Because ANOVA and Welch’s ANOVA only report whether a difference exists or not, post-hoc testing is
used to understand the implications of a rejection of the null hypothesis. We used Tukey’s method of
post-hoc analysis on all significant findings to identify the pairs of means that differed significantly and
those that did not (i.e., homogeneous subsets). Effect sizes for the ANOVA and Welch’s ANOVA results
were determined by calculating ?2 for School, Type, School*Type and statistical error (an SPSS-
determined value) for each of the four classroom academic variables.

Results

Table 10.
Click to enlarge

Table 11.
Click to enlarge

Table 12.
Click to enlarge

The third research question investigated how the interactions between live/asynchronous presentations
and lecture/flipped models influenced neuroscience course grades among optometry students. Full
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results of ANOVA and Welch’s ANOVA tests are presented in Table 10. Significant differences at the
?<.05 level were found between different groups for Mid1, Mid2, FinalEx and Course%. Effect sizes are
available in Table 11. Post-hoc testing results are available in Table 12.

Overall, the results showed:

Mean grade on Mid1 was <strong>significantly lower</strong> for students who took the live,1.
flipped-model course than for students in other groups
Mean grade on Mid2 was <strong>significantly higher</strong> for students who took the2.
asynchronous, flipped-model course than for students in other groups
Mean grade on FinalEx was <strong>significantly lower</strong> for students who took the3.
asynchronous, flipped-model course compared to those who took the traditional course (live or
asynchronous)
Mean grade on FinalEx was <strong>significantly higher</strong> for students who took the live,4.
traditional-model course compared to those who took the flipped course (live or asynchronous)
Mean Course% was <strong>significantly lower</strong> for students who took the asynchronous,5.
traditional-model course compared to those who took the asynchronous, flipped-model course

Discussion

Our findings are fairly consistent with the literature: In general, there is no significant difference in
student neuroscience course grades between either traditional models and flipped models, or live and
asynchronous delivery methods, though individual examination grades may vary significantly. This
suggests the variations in performance found in this study are the result of factors that influence short-
term performance — as measured by individual examinations — but not long-term mastery of knowledge
over the course of a semester. Because material delivery methods and course organization models were
course-wide changes in this study, it is unlikely these changes can satisfactorily explain the variance
seen in individual examination scores. Also, ?2 effect size analyses for ANOVA testing of School and
Type intersectional subsamples for Mid1, Mid2, FinalEx and Course% values indicated that the vast
majority of the variance seen in these values across subsamples is due to error; that is, factors that were
neither controlled for nor investigated by our study. Because most of the variance of individual
examination scores was apparently caused by factors other than delivery method and teaching model,
the discussion that follows is primarily concerned with possible influences on short-term student
performance that are peripheral to our research questions.

Entering academic ability

Analysis of OAT academic averages across samples of School demonstrated that students in the live
instruction sample had scored significantly higher than the students in the asynchronous sample.
Analysis of OAT subsection scores showed a similar pattern: live-instruction-sample students had scored
higher than asynchronous-instruction-sample students on all OAT subsections (either significantly or
insignificantly so).

A similar analysis of OAT academic averages across samples of Type show that students who were in
the flipped classroom sample had scored significantly higher than students who were in the traditional
sample. Likewise, OAT subsection scores (except for the subsection score in organic chemistry) showed
significantly or insignificantly higher performances by students who would eventually enter the flipped
sample compared to those who would enter the traditional sample.

These variations between the OAT scores and subscores of School and Type samples are explained by
initial differences in admissions standards and applicant pool quality between the two institutions at the
beginning of the study period, as well as increases in those same admissions standards and applicant
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pool quality over the four-year duration of the study. The larger question raised by the significant
differences in OAT scores and subscores between samples is whether the studied populations are in
fact comparable, or whether their variable OAT performances provide evidence of a considerable
difference in entering academic ability.

Based on the results of the study it seems that — if there is a difference between samples — such
differences in entering academic ability as measured by OAT did not seem to correlate with performance
on individual examinations or course grades. OAT performances would predict that the live delivery,
flipped-model sample would have the best academic outcomes, when in fact this subsample showed no
significant difference between several other groups in performance on all academic variables.

Effects of optometry college enrollment duration and familiarity with material

Students who received asynchronous content delivery performed better than those who received live
content delivery on both Mid1 and Mid2. The effect size for Mid1 indicates this was a moderate-strength
difference, which may be due to the facts that MCO students in OPTM 635 (asynchronous sample) were
second-year optometry students, while SCO students in OPT 113 (live sample) were first-year, and in
fact first-semester, optometry students. MCO students had also been exposed to some neuroanatomy
material previously in their first-year general anatomy and physiology and ocular anatomy courses, so
that portions of the content featured in both Midterms was “review” for the MCO students. We believe the
additional year in optometry college and greater familiarity with some of the course material made the
students in the asynchronous sample more academically mature and thus better-suited to succeed on
assessments than those in the live sample.

Mid2 in particular showed a large discrepancy in scores between the two samples of School with a
resultant medium-to-large effect size, greater than that of Mid1, though the non-parametric nature of the
Mid2 distribution makes Cohen’s effect size analysis somewhat inaccurate. What effect is actually
present between samples of School on Mid2 may stem in particular from the previously discussed
“review” that MCO students enjoyed because asynchronous sample students had learned about cranial
nerves in the aforementioned two courses completed during their first years in optometry college, as well
as in their concurrently taught optometric procedures course in their second-year curriculum. Because
cranial nerve anatomy and assessment was a major portion of the Mid2 Examination (accounting for
approximately 55% of examination items), it is likely asynchronous sample students found a majority of
questions on Mid2 to be more familiar than did live sample students, while there were no reviewed
subjects that constituted such a large portion of the assessment items on either Mid1 or FinalEx. This
idea of having a higher baseline of knowledge as an explanation for differences in performance has been
hypothesized in other studies.15

Final examination study strategies

Though students in the asynchronous sample performed significantly better on Midterm Examinations,
live sample students performed significantly better on the FinalEx, resulting in no significant difference in
Final Course Grade between the two samples. This inverse relationship between Midterm performance
and FinalEx performance is probably not reflective of a true difference between the samples, but rather a
difference in study strategies: students who entered the FinalEx having performed better on the Midterm
Examinations likely prepared differently than those who were in a more precarious position.

Effects of reinforcement assignments on the flipped classroom

Across values of Type, students in the traditional sample performed better on Mid1 (with a moderate
effect size) and the FinalEx (with a strong effect size), while students in the flipped sample performed
statistically the same as traditional students on Mid2 and in their Final Course Grades.
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The effect of content reinforcement may explain part of these differences. In the flipped model, the
majority of the material assessed on all examinations was introduced through textbook readings. No
learning modules were assigned to reinforce Mid1 material. In contrast, Mid2 material was reinforced by
two online mastery-model learning modules, which together covered more than 60% of the Mid2
assessment items. FinalEx material included one reinforcing learning module for the flipped sample,
covering less than 10% of the material assessed by the FinalEx. The literature suggests that the more
students practice retrieving material from memory, the better they learn the material, particularly when
the practice sessions are spaced out in time from one another.4,16 That students were assigned an active,
self-assessing method to retrieve and reinforce material first learned days prior may explain the
difference in scores.

Our findings suggest that flipping the classroom so that the majority of material is introduced by student-
directed activities may actually be less effective in terms of student learning outcomes than the
traditional lecture model, in the absence of reinforcing assignments. However, with reinforcing
assignments, academic outcomes in flipped-classroom models approach and may exceed those of
traditional lecture courses. Thus, more rigorously designed flipped-model schemes that include regular
summative assessment of assigned readings and classroom-introduced materials are to be preferred to
a more laisse-faire approach.

It is not clear from this study whether the use of reinforcing assignments would improve academic
performance in a traditional lecture setting, where material is introduced primarily from lectures rather
than textbooks. Cognitive learning science seems to indicate that carefully designed reinforcing activities
should improve learning of material regardless of its mode of presentation, but whether reinforcement
works better in traditional or flipped-model courses remains an open question.4,16

Effects of School combined with effects of Type

Though we studied the interaction between differences in material delivery and course model on
neuroscience grades, it is difficult to draw implications from the extensive testing done on the
intersectional subsamples of School and Type variables, for the significant findings do not seem to tell a
consistent story. As stated above, effect size analyses indicated that the majority of the variance found in
classroom academic variables between subsamples were caused by factors that were not controlled or
investigated by our study.

The subsample of students who received live, flipped-model instruction scored most poorly on both
semester examinations (though, only the performance on Mid1 was significantly worse). There does not
appear to be an obvious explanation for this and it is likely incidental.

FinalEx Grades for students in the asynchronous, flipped-model subsample were significantly lower than
those of students who received traditional classroom instruction (regardless of live or asynchronous
material delivery). Some of the effect could be due to the asynchronous/flipped sample’s exceptional
performance on Mid2 (see below), which reduced the importance of the FinalEx toward the sample’s
Final Course Grades.

Building mental maps to reduce cognitive load

The subsample of students who specifically received flipped-style instruction asynchronously
dramatically outperformed all other subsamples on Mid2 (i.e., nearly 9% higher average grades than the
next nearest group) and earned significantly higher Final Course Grades than students in traditional
course models. This subsection of students benefited from both reinforcing learning modules and
relatively greater maturity and experience with neuroanatomical material, and saw substantial
improvement in examination scores compared to student samples that benefitted from only one — or
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none — of these effects (i.e., when Mid2live*trad was compared to Mid2live*flip, or Mid2live*trad to Mid2asyn*trad). For
these latter cases, the effects on Mid2 scores were less than 1% for each comparison. It may be,
therefore, that the interaction between previous experience and the use of reinforcing learning modules
is not merely additive but multiplicative. Though one hesitates to press the possibility of exponential
effects too far based on one comparison, the positive potential of such an effect certainly invites
additional investigation.

Cognitively, such a multiplicative effect can be explained by the mental map concept, which states that
fluency in a particular complex skill (in this case, clinical assessment of cranial nerves) is based on the
construction and refinement of a high-quality mental map of that material within a student’s long-term
memory. For complex actions like clinical cranial nerve assessment, the many facts, concepts and
deductions needed to arrive at a correct diagnosis can be cognitively exhausting for a novice. Each step
must be intentionally and consciously recalled, implemented and assessed in its correct order. The
potential for forgetting a step or making a simple mistake under such levels of cognitive load is high.

With repeated, high-quality practice, however, complex processes are automatized, as the mind builds a
mental map that includes all the discrete elements of the process in one whole. Thus, for the student
whose practice has moved her from novice to intermediate, performing cranial nerve assessment is a
simpler process, involving mere activation of the mental map she has already built. The cognitive load is
lower because there are fewer discrete parts to attend to, and the potential for error is lessened. The
implication is that programmed reinforcement of previously learned and recently relearned material, by
students who have a year’s practice mastering complex clinical concepts, could shepherd the
development of a sophisticated mental map in a way that simply does not occur in the absence of one or
both of these elements.16

Conclusion

There do not appear to be significant differences in Final Course Grades between live and asynchronous
content delivery methods, traditional and flipped-course models, or combination samples. However,
mastery of discrete skills or areas of knowledge may be influenced by many factors external to this
study, including assignment of reinforcing learning modules in addition to initial material presentation,
and previous exposure to material in prior contexts. Combination of these two elements seems to
produce a multiplying effect on retention and mastery, suggesting that repeated and varied practice is
crucial for learning course material.
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Abstract

Glioblastomas [also called glioblastoma multiforme (GBM)] are malignant grade-IV tumors. The tumors
consist predominantly of abnormal astrocytic cells but contain a mix of cell types. Glioblastomas are the
most common and most malignant of the glial tumors. While GBM is not the most common brain tumor, it
is the deadliest. Median survival time with standard therapy is 14-15 months after diagnosis. In a disease
with poor prognosis and rapid progression, early tumor detection is necessary for making timely
treatment decisions. Optometrists are in a position to detect early signs of tumors such as GBM and
improve the survival rate. Clinical evaluation — thorough review of symptoms including seizures,
headaches, weight loss, dizziness, muscle weakness and visual field loss — is crucial for these patients.
New or worsening visual field defects may indicate the presence or progression of glioblastoma and
should prompt further testing and investigation. We identify a case, previously misdiagnosed as
glaucoma, in which careful history and Humphrey visual field testing predated neuroimaging findings of
glioblastoma located in an unusual part of the brain.

Key Words: grade-IV tumors, glioblastoma, optic pathway, neurological symptoms, Humphrey visual
field defects, neuroimaging

Background

Glioblastoma [also known as glioblastoma multiforme (GBM)] is a type of glioma or astrocytoma, cancer
that forms from star-shaped cells in the brain called astrocytes. Gliomas account for 40-50% of all
primary and metastatic intracranial tumors with glioblastoma being the most common type.1,2

The World Health Organization (WHO) classification grades astrocytic tumors from grade-I to grade-IV,
and GBM is often referred to as a grade-IV astrocytoma. These are the most invasive type of glial
tumors, rapidly growing and commonly spreading into nearby brain tissue.

In adults, GBM can be found in many parts of the brain but occurs most often in the cerebral
hemispheres, especially in the frontal and temporal lobes of the brain, with 3% of lesions arising
occipitally. GBM is a devastating brain cancer that typically results in death in the first 15 months after
diagnosis.3-6

Glioblastoma can present with variable symptoms depending on the anatomical location of the mass.
These may include persistent headaches, vomiting, loss of appetite, changes in mood and personality,
changes in the ability to think and learn, new onset of seizures and speech difficulty of gradual onset.
Neurological symptoms can be subtle or partially to entirely absent.

Ocular manifestations of gliomas and GBM are variable and similar to those of other space-occupying
lesions and may include visual field loss. Recognizing pertinent neuro-ophthalmic signs and symptoms
and appropriate ocular testing including perimetry are crucial for an immediate neurological evaluation
and early detection of possible tumor growth.2,7-9
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The following case report describes the visual symptoms and visual field testing results associated with
an occipital lesion related to glioblastoma, previously misdiagnosed as glaucoma. For optometry third-
and fourth-year students and residents, the case report can reinforce clinical competence in neuro-
ophthalmic care. It focuses on the proper approach to early diagnosis and management of patients with
intracranial masses.

Student Discussion Guide

Case presentation

A 43-year-old Hispanic male was referred by his primary care physician concerning visual loss. The
patient reported a previous diagnosis of glaucoma by an ophthalmologist in another country where he
had recently traveled. The purpose of his visit was primarily to receive a second opinion about the
diagnosis. He reported that while traveling in that country, he experienced an episode of headache more
to the right side of his head without other symptoms, except for a disturbance in his peripheral vision. He
decided to visit an emergency clinic, where he was prescribed analgesics for pain and was discharged
with a diagnosis of borderline hypertension and a referral to ophthalmology. The ophthalmologist
diagnosed glaucoma and recommended medical treatment with a scheduled follow-up visit. The patient’s
only complaint at the time of the first visit was blurry peripheral vision with no headaches or other
symptoms.

Medical history revealed borderline hypertension controlled by diet and exercise. The patient was not
taking any medications. Family medical history was positive for hypertension. Ocular history included
myopia and astigmatism, for which the patient used glasses since he was 11 years old. His family ocular
history was insignificant. He had no allergies to medications. Social history revealed sporadic,
approximately once a month, alcohol consumption and no history of smoking.

Best-corrected visual acuity measured 20/20 OD and 20/20 OS. Pupils were equal in size and reacted
normally to light and accommodation. Color vision measured with Hardy-Rand-Rittler plates was normal
for both eyes. Extraocular muscle movements were full in each eye. The cover test confirmed absence
of strabismus or any abnormal heterophoria. Confrontation visual field testing showed field loss on the
patient’s right side in both eyes. Anterior segment evaluation was unremarkable. Intraocular pressure
measured 20 mmHg OD and 19 mmHg OS. Posterior segment evaluation showed a normal-size disc
OD and OS with cup to disc ratio of 0.4/0.4 OD and OS. The optic nerves showed no elevation and had
a positive spontaneous venous pulsation without glaucomatous appearance. The macula in both eyes
appeared normal with positive foveal reflex, and the rest of the posterior pole and peripheral retina were
unremarkable.

Humphrey visual field (HVF) testing performed the same day showed right homonymous hemianopsia
with evident macular sparing (Figures 1 and 2).

Figure 1. Automated Humphrey visual
field test of the left eye showing
hemianopic field loss with macular
sparing.
Click to enlarge

Figure 2. Automated Humphrey visual
field of the right eye showing
hemianopic field loss with macular
sparing.
Click to enlarge

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig1_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig1_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig2_.png
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Blood pressure measured 130/90. Neurological evaluation revealed full orientation to time and place.
The patient showed no motor or sensory dysfunction. Evaluation of cranial nerves 1 to 12 was normal.
Coordination and balance proved to be normal.

The patient was referred to his primary care provider for hypertension evaluation. Computerized
tomography (CT) without contrast was immediately ordered. The CT scan showed an intra-axial oval-
shaped mass with partial fluid component at the left occipital lobe measuring approximately 5 cm long,
7.7 cm anterior-posterior and 2.7 cm transversely with minimal surrounding edema and some mass
effect and midline shift to the left lateral ventricle (Figure 3).

The patient was immediately seen by a neurologist at a hospital facility, and magnetic resonance
imaging (MRI) with and without contrast was ordered. The MRI showed a cystic mass with the same
measurements as seen on the previous CT scan consistent with cystic glioma (Figures 4 and 5).

Figure 3. Axial CT
scan showing
hypodense large
cystic lesion in
occipital lobe region.
Click to enlarge

Figure 4. Axial MRI T1-
weighted image without
contrast showing large
hypodense heterogeneous
lesion consistent with a cystic
glioma. Click to enlarge

Figure 5. Axial MRI T2-
weighted image showing
heterogeneous lesion having
high signal with surrounding
edema consistent with a cystic
glioma. Click to enlarge

After being evaluated by a neurosurgeon, the patient underwent tumor resection surgery. The operation
revealed an occipito-parietal tumor. The pathology of the tumor showed glioblastoma of the NOS (not
otherwise specified) type (WHO grade-IV). Following brain surgery, the patient received radiation
therapy and oral chemotherapy with temozolomide.

While the patient continued the oral chemotherapy, he also received the new treatment modality of tumor
treating fields (TTF). Six months after the surgical resection, the patient was stable and had returned to
his daily activities.

Educator’s Guide

Key concepts

Critical thinking in diagnosis and clinical approach in primary eye care1.
The pathophysiology of the brain, its space-occupying lesions and the impact on the eyes2.
The importance of early detection of brain lesions such as GBM, which can contribute to timely3.
treatment decisions and improve the patient’s survival period
The importance of ensuring that patients understand their current situation and the seriousness of4.
the matter at hand
The significance of ocular signs and visual field testing results in developing the diagnosis of brain5.
tumor
With prompt and appropriate detection, treatment and referral, optometric physicians can play a6.
significant role in reducing the risk of permanent vision impairment associated with brain tumors
and improve the patient survival rate

Learning objectives

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig3_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig3_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig4_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig4_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig5_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20.P8.Fig5_.png
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Learn the importance of recognizing systemic neurological signs and symptoms1.
Understand the importance of visual field interpretation in the detection of neurological conditions2.
Learn to differentiate life-threatening situations based on patient presentation3.
Develop a basic understanding of the types of headaches associated with intracranial tumors as4.
well as the differential diagnosis of pain
Gain knowledge on the differential diagnosis of optic nerve appearance in glaucomatous vs.5.
neurological clinical presentations
Gain a basic understanding of glioblastoma including signs, symptoms, necessary testing and6.
available treatment options
Gain expertise in patient education and management when urgent care is required7.

Discussion questions

1. Basic knowledge and concepts related to the case:

a. Describe the cell type of glioblastoma tumor, localization of the tumor in the brain and its
general pathophysiology
b. Describe the epidemiological characteristics of glioblastoma
c. Describe the method of grading and genetic identity clues for glioblastoma
d. Describe systemic and ocular symptoms related to glioblastoma
e. Emphasize the importance of visual field testing in the diagnosis and monitoring of brain
tumors such as glioblastoma

2. Differential diagnosis, treatment, prognosis:

a. What are the likely diagnoses and differentials based on a patient’s presenting signs,
symptoms and chief complaint?
b. List types of neuroimaging diagnostic techniques used
c. List available treatment options for glioblastoma and emphasize the importance of
inherent resistance to conventional therapy
d. Describe the poor prognosis in glioblastoma cases

3. Critical-thinking concepts:

a. Primary care optometrist’s role in the detection and management of patients with
intracranial masses, emphasizing the importance of baseline visual field testing in patients
with a particular type of neurological symptoms
b. The importance of the optometrist’s role in the appropriate communication with a patient
while delivering news of a lethal tumor and ensuring that the patient understands his or her
current eye health condition

Literature review

Table 1. Click to enlarge

There are more than 120 types of brain and central nervous system (CNS) tumors. Today, most medical
institutions use the WHO classification system to identify brain tumors. The WHO classifies brain tumors
by cell origin and how the cells behave, from the least aggressive (benign) to the most aggressive
(malignant). Some tumor types are assigned a grade, ranging from grade-I (least malignant) to grade-IV
(most malignant), which signifies the rate of growth. There are variations in grading systems, depending
on the tumor type. The classification and grade of an individual tumor help predict its likely behavior.

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20P8Table1.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20P8Table1.jpg
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Glioblastomas are glial tumors but specifically belong to the diffuse astrocytic and oligodendroglial tumor
categories3,4 (Table 1).

Discussion

Teaching methodology

The case can be taught as a direct PowerPoint ground rounds seminar presented by the attending
resident to third- and fourth-year students. At the end of the presentation the participants work together
in small groups or individually and read the information explained in the case discussion. Their learning
experience is based upon reading each discussion question and trying to respond in writing. Learning
objectives can be assessed during a summative evaluation of participant correct responses against a set
of predetermined answers provided in the discussion. This teaching/learning experience will:

Allow the application of theoretical concepts to be demonstrated, thus bridging the gap between
theory and practice
Encourage active learning
Provide an opportunity for the development of key skills such as communication, group working
and problem solving
Increase the students’ enjoyment of the topic and hence their desire to learn

What are the definition and general pathophysiologic concepts of glioblastoma?

GBM are malignant grade-IV tumors in which a large portion of tumor cells are reproducing and
dividing at any given time. They are nourished by an ample and abnormal tumor vessel blood
supply. The tumors are predominantly made up of abnormal astrocytic cells, but also contain a mix of
different cell types (including blood vessels) and areas of dead cells (necrosis).2,7 Glioblastomas are
infiltrative and invade nearby regions of the brain. They can also sometimes spread to the opposite side
of the brain through connection fibers (corpus callosum). It is exceedingly rare
for glioblastomas to spread outside of the brain.

Primary glioblastomas may arise de novo, meaning they begin as grade-IV tumors with no evidence of a
lower-grade precursor. De novo tumors are the most common form of glioblastoma (90%) and tend to be
more aggressive and tend to affect older patients. Alternatively, secondary glioblastomas may progress
from lower-grade astrocytic tumors (grade-II and grade-III) and evolve into grade-IV tumors over time. In
general, these tumors tend to be slower growing initially, but can become aggressively progressive. They
tend to occur in younger patients and they have a predilection for the frontal lobes.

Glioblastomas are usually diagnosed as either isocitrate dehydrogenase (IDH)-wild type or IDH-mutant.
IDH-wild type glioblastomas are more common, tend to be more aggressive, and have worse prognosis
than IDH-mutant glioblastomas. IDH-wild type are generally primary tumors while IDH-mutant are
secondary.3,4,10,11

What are the prevalence and incidence of glioblastoma?

The National Cancer Institute estimates that 22,850 adults (12,630 men and 10,220 women) were
diagnosed with brain and other nervous system cancers in 2015. It also estimates that 15,320 of these
diagnoses resulted in death.

Glioblastoma has an incidence of 2-3 per 100,000 adults per year and accounts for 52% of all primary
brain tumors. Overall, GBM accounts for 17% of all tumors of the brain (primary and metastatic).
Caucasians are affected more frequently than other ethnicities. These tumors tend to occur in adults age
45-70. Between 2005 and 2009, the median age for death from cancer of the brain and other areas of
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the central nervous system was 64.1,7

What are the grading and genetic identity of glioblastoma?

After detection of a brain tumor on CT or MRI scan, the tumor tissue is biopsied. The analysis of the
tissue under the microscope is used to assign the tumor a named grade and to provide answers to the
following questions:

From what type of brain cell did the tumor arise? (The name of the tumor is derived from this)
Are there any signs of rapid growth in the tumor cells?
Are there any specific genetic mutations within the tumor that can help with prognosis and/or
provide a target for therapy?

The tumor name and grade help determine treatment options and provide important information about
prognosis.4,5,12

Glioblastomas are diagnosed and classified as IDH mutations. Among these mutations, three types have
been determined: IDH-wild type, IDH-mutant and, rarely, glioblastoma NOS when IDH status cannot be
determined.

IDH-wild type glioblastomas include chromosomal genetic abnormalities related to chromosomes 7, 9,
10 and 13. Mutations of genes can occur in IDH-wild type glioblastomas and most commonly include:

Phosphatase and tensin homolog (PTEN) gene, a tumor suppressor
Epidermal growth factor receptor (EGFR) gene, which affects the cell membranes and stimulates
cell division
Telomerase reverse transcriptase (TERT) gene, which when mutated allows cancer cells continue
to multiply and divide

IDH-mutant glioblastomas have mutated IDH1 and IDH2 genes. These mutations alter the cell energy
requirements and cell function. Also, alteration or damage of chromosome 19 is related to this type of
tumor. Finally, the gene p53, a tumor suppressor, can become mutated and lead to tumor growth.7,10,11

What are the systemic and ocular symptoms related to glioblastoma?

Neurological symptoms vary depending on the anatomical location of the tumor. Symptoms of
glioblastoma may appear slowly and be subtle at first. Patients may present with headaches, confusion,
memory loss, motor weakness and seizures. Other patient complaints include nausea, personality
changes, difficulty concentrating, hemiparesis and aphasia.
It is important to recognize headaches related to brain tumors. The nature of a brain tumor headache is
different from the nature of a tension or migraine headache in various ways such as:2,7

Waking up frequently with a headache
Headaches that wake a person up at night
Headache pain that changes as the person changes positions
Headache pain that does not respond to standard pain relievers
Headaches that last days or weeks at a time and then disappear
Headaches accompanied by various symptoms such as unexplained weight loss, increased
pressure in the back of the head, dizziness or loss of balance, seizures, hearing loss, sudden
inability to speak, weakness or numbness of one side of the body and uncharacteristic moodiness
and anger

Ocular manifestations of gliomas and GBM are similar to those of common space-occupying lesions and
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may include any of the following:2,7

Blurred vision
Visual field loss (defects correlate with site of tumor: homonymous hemianopsias)
Spatial neglect
Cranial nerve palsies
Optic disc edema and atrophy
Pupillary abnormalities, including relative afferent pupil defect
Gaze-induced nystagmus

Most commonly, glioblastomas originate in the frontal and temporal lobes, with 3% of lesions arising
occipitally. Symptomatology varies based on tumor location. Lesions affecting the occipital lobe can
present with a wide array of visual symptoms, including peripheral vision loss, visual hallucinations and
several forms of visual agnosia. Masses that affect the temporal lobe often manifest with memory
impairment, auditory hallucinations, spatial disorientation and peripheral vision loss. Parietal lobe tumors
may cause impaired speech, lack of recognition, spatial disorders and decreased eye-hand
coordination.2,7

What is the importance of visual field testing in the detection and monitoring of glioblastoma?

In many cases, neurological symptoms are absent, with visual field loss being the only manifestation.
Functional studies provide a clinical context for imaging findings, increasing the predictive value of a
positive imaging result. For example, HVF testing is a functional study that adds sensitivity to detecting
disease evidence and progression of tumors involving the optic pathway. This fundamental concept is
well-known but often overlooked in the era of increasingly sophisticated imaging techniques. Over-
reliance on imaging that does not fit with clinical findings may lead to delayed treatment, inappropriate
treatment or unnecessary tests.8,13 While imaging has played, and will continue to play, a vital role in
detection and monitoring of glioblastomas, the use of accurate tools to assess clinical status should be
similarly emphasized. HVF testing may prove to be useful for early detection and monitoring clinical
signs of progression, as up to 50% of patients with lesions in the optic pathway show visual field defects.
While HVF testing can be prone to error, well-documented reliable studies show a clear pattern of visual
changes can alert clinicians to the need for prompt work-up. In the absence of highly accurate and early
neuroimaging identification of tumor presence and progression, HVF testing is useful as an adjunctive
clinical evaluation.8,9 In the case presented here, HVF showed clear, right homonymous field defects in
the setting of minor visual complaints before the MRI positive findings. Therefore, for rapidly growing
tumors occurring near optic pathways, such as glioblastoma, we recommend prompt neuro-
ophthalmological evaluation with HVF testing. Evidence of progressive visual field deficits requires
mandatory clinical monitoring and should prompt further systemic assessment and consideration of
changes in treatment regimens.

What are the differential diagnoses and how may neuroimaging aid in diagnosis?

Common differentials for intracranial masses include astrocytoma, chordoma, CNS lymphoma, glioma
and medulloblastoma. Also, posterior cerebral artery infarcts and hemorrhages in the infero-medial
aspect of the occipital area should be included in the differential diagnosis. A biopsy is needed to
determine a definite diagnosis. Key findings for all differentials are visual field defects, visual and
auditory hallucinations, memory loss, visual agnosia and headaches.

Modern imaging techniques can accurately pinpoint the location of brain tumors. Diagnostic tools include
CT and MRI. The latter is more sensitive and is the modality of choice.5,12 CT scanning can be reliable in
the diagnosis of the tumor; however, it may miss small tumors. Also, lesions such as brain abscess,
infarct with hemorrhage and large demyelinating lesions may look similar on CT and mimic glioblastoma.
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Nonenhanced CT scan findings may show a heterogeneous and not well-marginated mass with internal
areas of low or high attenuation indicating necrosis or hemorrhage, respectively. Enhanced CT scans
show improvement of imaging results such as irregularity and inhomogeneity.5,12 MRI gives a higher
degree of confidence in the diagnosis and is more sensitive in identifying location and size of brain
tumors. In the case of glioblastoma, because the lesion is infiltrative, tumor cells are detected well
beyond the area of abnormal signal intensity shown on MRIs. Techniques such as perfusion weighted
imaging used in MRI demonstrate a heterogeneous mass with low signal intensity on T1-weighted
images and high signal intensity on T2-weighted images. Necrotic foci, neovascularity and peritumoral
vasogenic edema are significantly enhanced after the administration of gadolinium-based contrast
material. Intraoperative MRI may also be useful for guiding tissue biopsies and tumor removal.12

Magnetic resonance spectroscopy is used to examine the tumor’s chemical profile. Positron emission
tomography (PET) helps detect tumor recurrence. Differentiation between residual or recurrent tumor
and postoperative edema or scarring is often difficult on MRI and CT scans. PET scanning is useful in
cases of active tumor, which show high metabolic activity, and in cases of scarring or edema, which
usually show no increased activity at all. 12,5

What are the treatment options for glioblastoma?

Standard treatment is surgical resection followed by radiation therapy or combined radiation therapy and
chemotherapy. If the tumor is inoperable, radiation or radiation/chemotherapy can be administered.10,14,5

Treatment requires effective teamwork from neurosurgeons, neuro-oncologists, radiation oncologists,
physician assistants, social workers, psychologists and nurses.

Glioblastoma’s capacity to wildly invade and infiltrate healthy surrounding brain tissue makes complete
resection impossible.16 However, improvements in neuroimaging have helped to make better distinctions
between tumor types and between tumor and healthy cells. After surgery, radiation therapy is used to kill
leftover tumor cells and try to prevent recurrence.14,15,19 Temozolomide and bevacizumab are used in
chemotherapy.18-23 In 1997, the U.S. Food and Drug Administration (FDA) approved polifeprosan 20 with
carmustine implant, an alkylating agent that is surgically implanted as a wafer after surgical resection
and allows for drug delivery directly to the tumor site.

In addition, the medical device treatment TTF has been approved for adult patients with newly diagnosed
and recurrent glioblastoma. The device is applied with electrodes placed on a patient’s scalp. It delivers
alternating electric fields that exert variable but specific toxicity in proliferating cancerous cells, thus
disrupting tumor growth. The TTF device must be worn by the patient for at least 18-20 hours a day
during 4-6 weeks. This innovative treatment usually follows radiation therapy and surgery. FDA has
approved the device for glioblastoma patients age 22 and older.17,20,24 Several clinical trials are being
conducted to determine the efficacy of glioblastoma treatments. These trials include immunotherapy,
antiangiogenic therapy, gene and viral therapy, cancer stem cell therapy and targeted therapy.20,25

What is the prognosis for glioblastoma-type tumors?

The average survival time for adults with IDH-wild type glioblastoma is approximately 11-15 months.
Younger age at diagnosis (less than 50 years) and complete surgical removal of the tumor can be
essential factors for an improved prognosis. Biopsy results after surgery related to molecular markers
can also play a role in prognosis. Patients with IDH-mutant glioblastoma have a better prognosis with
average survival time of 26-30 months. Molecular biomarkers can also become important factors in the
effectiveness of chemotherapy and consequently alter the prognosis. Such a marker is methylguanine-
DNA-methyltransferase (MGMT), which involves the methylation of the genes. MGMT becomes valuable
and vital for the stability of the genes within the cells. A methylated gene becomes inactivated thus
making cancer cells more sensitive to the available chemotherapy drugs. Adults with glioblastoma NOS
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have a similar prognosis to those with the IDH-wild type tumor, but several factors such as age, location,
degree of necrosis, degree of enhancement, biomarkers and the patient’s general health status prior to
the diagnosis play an important role in the survival rate.7,11,16

What is the optometrist’s role in the detection of tumors such as glioblastomas?

The eyes are unique windows into overall health. The eye is the only place in the body through which
veins, arteries and a cranial nerve can be observed without surgery. As such, the eyes can reveal
information about many health conditions, including tumors.

Optometrists need to realize that their eye exam format should always include tests of peripheral vision
and muscle function because these tests can often be the first line of detection of a brain tumor. Brain
tumors, depending on their location, can cause loss of peripheral vision or damage the nerves that
supply the muscles of the eyes resulting in abnormal eye movements, double vision or other changes in
vision.

How important is patient education as part of the patient’s management?

Early on, eye doctors need to solidify their relationship with patients. By building rapport based on
warmth and trust, optometrists can establish a good foundation for any difficult conversation that may
become necessary. Bad news comes to everyone at some point, and if optometrists deliver it using their
own feelings, they can be a powerful support. It is important to understand that a doctor can never feel
the way patients feel or truly understand their emotions, but can comfort them as if he or she were
sharing the same emotions. The doctor must always understand the patient’s perspective in a situation.
As a patient asks questions such as “Will things get worse?” the doctor needs to be clear about what is
meant by worse, rather than assume that the patient’s concept of worse is the same.

The optometrist should never protect patients from the facts. The most serious mistakes in delivering
bad news may be avoiding or not fully relaying the severity of the situation. It’s natural to feel sympathy
for patients and want to give them hope. Even a glimmer of hope is important. However, honesty is most
important so that the appropriate care can be accomplished. It is necessary to let patients understand
that the doctor will accompany them throughout this difficult process. Finally, optometrists need to know
their patients, which requires listening to them and being sensitive to the fears and cultural beliefs that
may cause them to refuse a particular treatment.26

Conclusion

GBM is the most common and deadliest of malignant primary brain tumors in adults and among a group
of tumors referred to as gliomas/astrocytomas. Classified as grade-IV (most serious) astrocytoma, GBM
develops from the lineage of star-shaped glial cells, called astrocytes, which support nerve cells.
Glioblastoma develops primarily in the cerebral hemispheres but can develop in other parts of the brain,
brainstem or spinal cord. Because of its lethality and its variable genetic integrity, glioblastoma can
respond differently to aggressive therapies, making treatment extremely difficult and challenging. Early
detection can be vital and may help in prolonging the patient’s survival period. GBM can present with
various neurological symptoms and ocular manifestations, and recognition of such expressions can be
crucial in the early detection of possible tumor growth.

As primary eyecare providers, it is important for optometrists to pay close attention to unusual visual
symptoms experienced by patients, as these symptoms can be useful in the diagnosis, localization and
co-management of patients with intracranial masses. For rapidly growing tumors occurring near optic
pathways, such as glioblastoma, prompt neuro-ophthalmological evaluation with visual field testing is
recommended. HVF testing may very well be a first step toward bridging the gap between functional and
imaging identification of tumor presence or progression involving the optic pathways.
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Recorded Lectures are Not for Everyone:
Lower-Performing Students
Benefit from Attending Live Lectures
Darryl Horn, PhD, FAAO | Optometric Education: Volume 46 Number 1 (Fall 2020)

Abstract

Background: This study compares student assessment outcomes from material taught using different
lecture styles in a didactic science course. Methods: Exam scores were compared from questions
referencing material presented via live and recorded, live-only or recorded-only lectures. In addition,
students were surveyed as to which lecture delivery method they preferred. Results: Entire cohorts
show a scholastic equality in assessment outcomes among the different lecture styles. Despite an equal
preference for live or recorded lectures, the poorer-performing students displayed a significant
improvement in exam scores from material presented live. Conclusion: Most poorer-performing
students benefit from attending live lectures.

Key Words: recorded, live, optometry, lecture, assessment outcomes

Background

Lecture styles and delivery methods are as diverse as the instructors delivering them. Most delivery
methods can be placed into one of two large categories: live or recorded. The live lecture is the typical,
and often preferred, in-person lecture style for most instructors.1 Advantages of this method include
personalized interactions with students, instant student feedback and the ability to monitor attendance.
The recorded lecture can be given at any time, reviewed any time, and is often shorter because of a
reduction in interrupting activities that occur during a live lecture.

Many institutions of higher learning have adopted recording of their live lectures and make these
recordings available to students to view or review at any time. Many lecturers have concerns about the
use of the recorded lecture as discussed below. One glaring question is how effective these recorded
lectures are for students who stop attending live lectures.

The literature is varied on the impact of recorded lectures on student performance. A study by Shiau et
al. (2018) found that in an introductory epidemiology graduate course there was no difference in overall
performance between students watching traditional lectures vs. recorded lectures from home, which
were followed by in-class discussions. In addition, more than half of them reported that watching
recorded lectures from home was a good time management strategy.2

Some studies suggest re-watching lectures increases comprehension of presented content and results in
higher exam scores.3,4 Williams et al. (2015) examined students’ exam performances in an introductory
biology course in which recorded lectures were available. The number of students that attended the live
lectures was high (89.5%), and 65% watched at least one recording. A minimal difference was observed
between students who attended only the live lectures and those who re-watched the lectures as
recordings. The investigators concluded there was no benefit to providing the recordings because their
attendance rate was high.5
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There are other instances in which a correlation between attending live lectures and performance has
been observed. Zureick et al. (2017) studied a first-year medical school histology class. Initial findings
showed a positive correlation between attending live lectures and performance on exams. Upon further
examination, they discovered that consistency was the key to student success. If students attended live
lectures only or watched recorded lectures only, they achieved statistically significant higher scores than
students who used a mixed approach in which they watched some lectures live and some recorded.6

Simcock et al. (2017) surveyed first-year biology students. They described a positive correlation in exam
scores when participants attended live lectures and a negative correlation when they did not. Similar to
Williams et al., Simcock et al. found that the majority of students attended lectures even though they
would have access to the same material in a recorded format. They stated that they perceived that live
lectures helped them learn and understand the material and, more importantly, it helped them keep pace
with the material by providing a schedule.7

How do students and faculty perceive the use of recorded lectures? Groen et al. (2016), Kwiatkowski
and Demirbilek (2016) and O’Callaghan et al. (2015) observed that students generally exhibited positive
feelings about having access to recorded lectures.8-10 On the other hand, instructors thought that
recorded lectures led to a decrease in class attendance, a restriction in their teaching style, and a
reduction in one-on-one engagement. Kwiatkowski and Demirbilek also found that instructors had
technical concerns, and in fact many faculty members were not familiar with the technology itself.9 Groen
et al. reported that the faculty felt that recorded lectures helped average- to lower-performing students in
achieving better grades but did not impact the success of the high-performing students. They suggested
recordings helped lower-performing students because they were an additional resource and led to an
increase in confidence.8 A survey of first-year medical students in Ireland indicated that the students
preferred live lectures, and the majority stated they did not believe recorded lectures should replace live
lectures.11 They stated that recorded lectures should only be used as a revision tool.

Motivation behind attending lectures or watching recorded lectures varies. Some students will attend
lectures from specific lecturers while watching recorded lectures of others. In addition, the subject matter
and access to additional materials play a significant role in determining live attendance or watching a
recorded lecture.12 Szpunar et al. (2014) found that students can be overconfident in their learning of
material when they watch recorded lectures.13 Watching recorded lectures also increases on days closer
to an exam.14 Jackson et al. (2018) investigated whether students were accessing recorded lectures
during mandatory, scheduled self-study time. They found that students preferred to access the recorded
lectures on their own time rather than during the mandatory study sessions.

This study examined student performance on exam questions regarding lecture content delivered in
lectures they watched live in the classroom only, watched live in the classroom and had access to a
recording of the lecture later, or watched only recorded lectures at home. This research is timely with
many institutions switching to online instruction. This leads to the question of the effectiveness of these
virtual learning platforms, especially for lower-performing students.

Methods

A total of 307 first-year students (152 and 155 from the first and second cohorts of the study,
respectively) in a genetics/biochemistry course were evaluated and surveyed. Three lectures given by
the same instructor were chosen as the lectures for which three different delivery methods were utilized.
The lecture delivery methods included: in-classroom live only (L-only), in-classroom live and recorded
(L+R) and recorded only (R-only). The same three lectures were used in each year of the study;
however, the delivery method changed for a particular lecture across different years.

The recording of lectures was done using Panopto (Seattle, Wash.), a video recording and live streaming
software. Panopto recordings can be scheduled for the time, date and classroom location of live lectures,
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or the software can be used to make remote recordings that are uploaded to the learning management
system used by the students. Students had access to all lectures after they were delivered via Panopto
recordings posted to Blackboard Learning Management System (Washington, D.C.) for their review at
any time.

Attendance was recorded for each of the in-class delivery methods. Attendance was recorded as
questions embedded within the lectures, which the students could only answer at the time of the live
lecture. These questions were not used to determine official course performance.

To evaluate student performances, a set of predetermined questions for each lecture was included in the
exams students took as part of their normal assessment for the course. The same questions were used
in each year of the study. Depending on the lecture and the year the lecture was given, lectures were
delivered 3-6 weeks before the assessment used to evaluate the students’ performances. Statistical
analysis of student performance on exam questions related to lectures given in different styles was
performed using a Mann-Whitney Test using a P value of <.05 as significant.

Student perceptions of the use of live or recorded lectures were obtained by survey questions embedded
at the end of the exam. Students were asked if they preferred live or recorded lectures and the reasoning
behind their preference.

This study was approved by the Salus University Institutional Review Board.

Results

Assessment outcomes between lecture styles within the two cohorts

Any significant differences observed in assessment outcomes could be the result of the students’
abilities in each cohort, the difficulty of the material presented, or the lecture delivery style. To assess
these parameters, I compared the results within each cohort as well as the results between each cohort
of the three lecture styles.

Table 1. Click to enlarge

Table 1 shows the results comparing assessment outcomes (percentage of questions answered
correctly on exam) from the different lecture styles within each cohort. This comparison helps to
determine whether one lecture style is better than another within a cohort. There is a statistically
significant difference in assessment outcomes between L+R and L-only lectures in the first cohort
(P<.05). The first cohort also presented a significant difference when the assessment outcome for the
L+R lecture was compared to that of the R-only lecture (P<.05). There was no difference when
comparing the assessment outcomes between the L-only and R-only lecture styles of the first cohort
(P=.42). On the other hand, the second cohort showed a statistically significant difference when
comparing all lecture styles with each other (L+R vs. L-only, P<.05; L+R vs. R-only, P<.05; L-only vs. R-
only, P<.05).

In addition to examining the whole cohort, I looked for any assessment outcomes differences between
lecture styles within the top 10% and the bottom 10% of each cohort as determined by final grades
(Table 1). There were no significant differences between any lecture styles in either cohort for students
in the top 10% of the cohorts. The only significant difference in the lecture style assessment outcomes in
the bottom 10% of the cohorts was observed between the L+R and R-only lectures.

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20P9Table1.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20P9Table1.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20P9Table2.jpg
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Table 2. Click to enlarge

It is important to note that the first cohort had the highest assessment outcomes average score with the
L+R lecture while the second cohort had the highest assessment outcomes average score with the R-
only lecture. The differences in the best lecture styles between the two cohorts could be the result of the
content presented. To aid in the hypothesis, I compared the student outcomes of the same lecture style
between the different cohorts. Recall that the two cohorts had these lecture styles presented as different
lecture content. When the whole cohorts were examined, there were significant differences in
assessment outcomes with the L+R and R-only lecture styles between the two cohorts but not with the L-
only lectures. Again it is important to note which lecture style was the best or the worst for the top 10%
and bottom 10% of the cohorts. The bottom 10% of the first cohort did the worst with the assessment
outcomes of the R-only lecture while the same lecture style in the second cohort showed the best
assessment outcomes. There were no significant differences between the top 10% of each cohort when
comparing the same lecture style. Unlike the results from the whole class, comparison of the
assessment outcomes between the bottom 10% of each cohort revealed a significant difference between
R-only and L-only lectures (Table 2).

To assess whether there was true difference in assessment outcomes between two lecture styles, I
compared the student assessment outcomes between the two cohorts using different lecture styles but
receiving the same lecture content. The P-value for the comparison between one cohort who received a
lecture as R-only to the second cohort who received the same lecture live was almost a significant value
(Table 3). Table 3 indicates there were no significant differences in comparisons of lecture styles using
the same lecture content in the top 10% of the cohorts. However, comparison in the bottom 10%
revealed a significant difference in outcomes between R-only and L-only lecture styles of the same
lecture content (Table 3).

The only significant difference in outcomes assessment when examining different lecture styles using the
same content was between R-only and L-only in the bottom 10% of the cohort. I expanded the bottom
percentage of the class used in the comparison to evaluate at what percentage of students there would
still be a significant result. I was able to observe a significant P-value when comparing the bottom 27%
but not at higher percentage values (Table 4).

Table 3. Click to enlarge Table 4. Click to enlarge

Student perceptions of live vs. recorded lectures

Students were asked if they preferred live or recorded lectures via survey questions that were added to
the end of their scheduled assessments. A response rate of 95.8% was achieved. Table 5 indicates that
the majority of students polled stated they preferred a live lecture over a recorded lecture. Despite a true
option not being given in the survey, several students reported they preferred both. The numbers in
Table 5 associated with students who indicated they preferred both methods are from students who
chose both methods as a choice. However, it should be noted that several other students revealed in the
free response portion of the survey they prefer both methods despite only choosing one in the survey.

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/F20P9Table2.jpg
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Table 5. Click to enlarge

Table 6. Click to enlarge

A comparison of the preferences of the top 10% and bottom 10% of each cohort revealed differences in
L-only vs. R-only lectures between the two cohorts. All but one student in the top 10% of cohort 1
preferred L-only (92.8%) while 53.3% of the top 10% of cohort 2 favored L-only with 33.3% choosing R-
only and 13.3% indicating L+R. Slightly less than half (42.9%) of the bottom 10% of cohort 1 indicated
they preferred L-only, which was similar to the percentage (46.7%) indicated by the bottom 10% of
cohort 2. The bottom 10% of cohort 1 chose R-only (57.1%) and only 33.3% of the bottom 10% of cohort
2 favored R-only. Twenty percent of the bottom 10% of cohort 2 indicated they liked L+R. When I
combined the totals of both cohorts, more than three times the number of students in the top 10% of their
cohorts noted they preferred L-only, while the bottom 10% of the cohorts showed an equal preference for
L-only or R-only (Table 6).

Table 7. Click to enlarge

Students were asked in a free response form to reveal why they preferred live or recorded lectures.
Several students chose more than one reason or, as mentioned previously, stated they preferred both
methods. Reasons for preferring L-only were similar in the two cohorts. The top four reasons were 1)
students appreciated interactions with the instructor, 2) it was easier to focus and pay attention, 3) the
information presented was easier to retain, and 4) students would procrastinate if given the option of a
recorded lecture (Table 7). Students indicated the top four reasons they preferred R-only were the
abilities to 1) pause, rewind or change the pace of the recording, 2) add details of missed concepts to
their notes, 3) review or repeat concepts they missed, and 4) watch the lecture on their own time and at
their own pace (Table 7).

Discussion

As stated previously, many institutions of higher learning have adopted the recording of lectures to
supplement their live lectures. Some institutions are even discussing a move to recorded lectures only.
For example, the University of Vermont Robert Larner College of Medicine set a goal for eliminating live
lectures by the end of 2019.15 It will be interesting to observe whether the University of Vermont’s new
model will be successful. Until then, it is important to examine the current live/recorded lecture structure
and attempt to answer several questions including: how does the presence of recordings affect
attendance, is attendance significant to student outcomes, what are student and faculty perceptions of
the use of recorded lectures, what factors go into a student deciding to use recordings or attend a live
lecture, and how do students and faculty perceive performance from the use of recordings?

Does student attendance to live lectures affect outcomes?

In my study, three different lecture styles were delivered to students enrolled in a first-year didactic basic
science course while attending optometry school: live lectures that were recorded for later viewing, live
lectures that were not recorded, and recorded-only lectures. Students were encouraged to attend the live
lectures, and absences were held to a minimum resulting in no significant change in the data analysis
(96.74% attendance rate). The R-only lectures served as an artificial absence, which could be “made up”
by viewing the electronic version of the lecture.

My data suggested that the same lecture content given in different lecture styles showed no significant
difference in student outcomes when examining the cohorts as a whole. These results were similar to
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what others have observed.2,16-26 This lack of a significant difference in outcomes was especially true
when results from the top-performing students in the cohorts were observed.

McNulty et al. (2011) found an inverse relationship in that students who used recorded lectures more
were also the poor-performing students in their basic science medical course.27 This raises the question:
Is the poor performance the result of the increased use of recorded lectures or is the increased use of
recorded lectures required for weaker students to be somewhat successful? My data suggested that the
poor performance was not the result of an increase in recorded lecture viewership as suggested by the
different results of the same lecture style between the two cohorts of bottom-performing students. The
bottom 10% of cohort 1 only scored on average 49.3% on questions related to its recorded lecture while
cohort 2 scored on average 69.3%. Again, this would suggest that it was not the requirement of recorded
viewership but rather the content of the two recorded lectures that resulted in significantly different
scores.

A better comparison was one of the same lecture material but delivered in different styles. I found no
significant difference in scores between any comparison of lecture styles involving the same lecture
material when examining the whole cohorts or the top performers in those cohorts. However, I observed
a difference when looking at the scores of the bottom-performing students. There was a statistically
significant difference between a recorded lecture and a live lecture of the same material (Lecture 3).
Poorer-performing students did much better with questions about the material when it was presented
live. This was in better agreement with the findings of McNulty et al.27 I also expanded the definition of
the bottom percentage of students to see when this difference was no longer significant. I still observed a
significantly better performance on material presented from a live lecture as compared to a recorded
lecture for the bottom 27% of the class.

I observed a significant difference in student performances between L-only and R-only in the bottom-
performing students. I might have expected to see a difference in student performances when a lecture
that was live and recorded was compared to a recorded-only lecture. However, this was not the case. I
hypothesize that this is the result of the difficulty of the material presented in the two lectures. In other
words, it appeared that the bottom-performing students benefited from watching live lectures but not
necessarily for all lectures presented. Assessment outcomes for a specific lecture style became content
dependent. Another explanation comes from the results of Zureick et al., who found that students who
consistently viewed L-only or R-only lectures performed better than students who viewed the lectures
with both methods.6

One possible limitation to this section of the study was the assumption that students who attended live
lectures were engaged in the lectures. Just because a student was present in the room does not mean
he or she participated in the lecture. While lecturing, I have observed students whose focus is
elsewhere. A lack of participation might have negatively affected their assessment outcomes.

What instructional style do students prefer?

The survey of students in the first-year basic science optometry course indicated that 53.4% preferred L-
only, 40.1% preferred R-only and, despite it not being an answer option, 6.5% indicated they preferred
both. It is also important to point out that in the free response portion of the survey, many other students
indicated they used both despite choosing only one choice as instructed. These numbers did not differ
greatly from those reported by Cardall et al. (2008), who surveyed first- and second-year students at
Harvard Medical School and found that 57.2% of students watched live lectures, 29.4% watched
recorded lectures, and 3.8% watched both.28

Perhaps the more important data collected in this study on instruction style preferences by students was
obtained from the top 10% and bottom 10% of the students. It is interesting that 72% of the top 10% of
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the cohorts indicated they preferred L-only despite the data that show assessment outcomes were no
different for information delivered L-only or R-only. However, while the bottom 10% of the students
showed an equal preference for L-only or R-only, they showed improved performances with L-only, as
indicated by their assessment outcomes. These results were similar to Owston et al. (2011), who
examined student perceptions of recorded lectures and academic outcomes in a large undergraduate
course. They found higher-performing students did not view recorded lectures as frequently as lower-
performing students. When higher-performing students viewed a recorded lecture, they viewed only
sections of the lecture they needed to review and often only viewed these sections once. The lower-
performing students viewed the recorded lecture several times and in its entirety.16

The question posed to students about their lecture preference was designed so they answered either L-
only or R-only. This was perhaps limiting since some students indicated they liked both methods of
instruction. I hypothesize that more students would have chosen “both” had they been given the option.

Why do students prefer live or recorded lectures?

The reasons students use recorded lectures have been investigated by several studies. The lecturer, the
subject and availability of other learning resources are key determining factors as to whether a student
attends a live lecture or uses a recording.12 Some students who watch recorded lectures see these
recordings as a useful tool.11,17,19,23,29,30 They feel the recordings are helpful in their studies and use them
as a resource similar to textbooks and online resources.

There are many reasons students use recordings:

Recordings provide flexibility to view or review content at their own pace
Recordings allow them to use other resources at the same time they view the recordings31,32

Students clarify material after attending lectures or before an assessment5,31

Recordings are used to relearn difficult material and rewrite class notes32

Recordings allow repeating or reviewing concepts29,32

Recordings permit students to complete other assignments or address outside commitments7

 Missing class necessitates the use of recorded lectures5

Eisen et al. found several reasons second-year medical students attend live lectures. Their primary
reason to attend live lectures (96% of students reporting) was the social expectation. However, only 26%
of students disclosed that they preferred to learn outside of the classroom.33 This was by no means the
only research to show that social expectations are one of the driving forces behind students attending
live lectures. The participants in the Eisen et al. study also suggested that the presence of online
material was one of the motivating factors that stopped them from attending the live lectures as well as,
the “inconvenience of traveling to class.”33 In this study, no students indicated social expectations as a
rationale to attend live lecture and only two found that the time used to travel to class could be used for
something else.

Another reason students use recordings is because they find it more efficient. Students have indicated
they obtain this “efficiency” by increasing the recorded lecture’s playback speed. The students suggested
that the use of video recorded lectures increased the speed of acquiring the information presented. The
top two activities they did as a result of recorded lectures giving them more perceived time in their day
were to study other material and sleep/rest. More than half of the participants in a study by Cardall et al.
also claimed that they learned more and were able to stay focused when using the video recorded
lectures.28 Several subjects in this study indicated that the ability to change the pace of the lecture was
one of the benefits of recorded lectures. However, they did not state if they preferred to increase or
decrease the pace of the lecture.
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It is of interest to note that increasing the recording speed might not actually be beneficial. Song et al.
had two cohorts of medical school volunteers watch the same video on ultrasonography artifacts, a topic
that was novel to them. The first cohort watched the video at a speed of 1.5X while the second cohort
watched it at a speed of 1.0X. The students were then given a written assessment. The results indicated
that the cohort who watched the video at 1.5X speed had a statistically significant lower score on the
assessment than the cohort who watched the video at 1.0X speed. Contrary to students’ perceptions that
they learned more and were able to stay better focused with recorded lectures, the study concluded that
an increase in speed did not help, but might actually hinder, their performances.34

Not every student gave a free response to explain his or her lecture style preference. However, this
section of the study did receive approximately equal representation of reasons from students who
preferred L-only (250 responses) and those who preferred R-only (276 responses). I am confident these
responses represented the cohorts as a whole because little difference in reasoning existed between the
two cohorts.

Future work

Many aspects of this study could yield additional and interesting results. For example, this study involved
a basic science course taken by first-year optometry students. I have found that some students
erroneously consider this material unrelated to the optometric profession. It would be interesting to
examine student assessment outcomes from a course, such as ocular disease, that has a more direct
involvement in optometry. Because poorer-performing students showed a difference in assessment
outcomes when watching L-only vs. R-only lectures, I would like to examine the impact of timing of
lecture availability on assessment outcomes. Finally, many recording platforms, including Panopto, allow
for live streaming of lectures as they are given. It would be interesting to examine the assessment
outcomes of students who view the live lecture remotely vs. students who are in class.

Conclusion

To my knowledge, this is the first study to examine the assessment outcomes of optometry students who
were exposed to lectures delivered live or recorded. I found that high-achieving students, despite
preferring L-only, did equally well on questions from live and recorded lectures. In contrast, lower-
performing students benefited from viewing live lectures, despite their equal preference for L-only and R-
only. In the end, students should be encouraged to attend live lectures. The advantages of attending the
live lectures outweigh the disadvantages.
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Aurora Denial, OD, FAAO

In an effort to support better teaching and learning, faculty are often revising courses and instituting new
teaching methodologies. In some instances, data collected as part of the course assessment
demonstrate that the new methodology had a positive impact on learning. Is this considered education
research if the faculty member now wants to share the new methodology and test scores with colleagues
by publishing the results in an education journal?

The project definitely meets the definition of research, which includes “Research means a systematic
investigation, including research development, testing, and evaluation, designed to develop or contribute
to generalizable knowledge.”1 The project also involves human subjects. A human subject included in
research is defined as “A living individual about whom an investigator (whether professional or student)
conducting research: 1) obtains information or biospecimens through intervention or interaction with the
individual, and uses, studies, or analyzes the information or biospecimens, or 2) obtains, uses, studies,
analyzes, or generates identifiable private information or identifiable biospecimens.”1 As soon as the
faculty member decides to share the results, they become generalizable knowledge. Collecting test
scores provides important feedback for course revision and evaluation, but disseminating the information
reclassifies the collection of information as education research. As education research, does this project
require Institutional Review Board (IRB) review?

What is the IRB and How Does it Impact Education Research?

The IRB was developed in response to the unethical treatment of human subjects in research, including
what occurred in the federally funded Tuskegee Syphilis Study, which was conducted from 1932 to 1972.
Study subjects did not receive treatment and were not informed that an effective treatment for syphilis
was available. In 1974, the National Research Act was signed into law and required institutions to have a
board of at least five members that reviewed research on human subjects. Such boards are most
commonly called IRBs. The Common Rule, which is a set of federal guidelines for the ethical conduct of
human subjects, guides the review board.

IRBs vary in size and how they implement the Common Rule. An IRB must contain at least five members
from varied professions whose purpose is to “protect the rights and welfare of the subjects involved in
research.”2 IRBs are composed of members who have expertise in science, one member who is not
affiliated with the institution, and one member whose expertise is in a nonscientific area. The IRB has the
authority to “approve research; disapprove research; modify the research; conduct continuing reviews of
the research on at least an annual basis; observe, verify, and approve any modifications to the research;
observe the consent process and research procedures; and suspend or terminate approval for
research.”2 IRBs are directed by the Common Rule but may vary in how they meet federal regulations
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and standards.

There are three types of IRB review: 1) full-committee, 2) expedited, and 3) review for exemption. Full-
committee reviews are needed for studies that have risks that are more than minimal or involve
vulnerable subjects. Expedited reviews are for projects that involve no more than minimal risk. Reviews
for exemption pertain to studies that involve minimal risk and protect the identity of subjects. A full list of
potentially exempt research can be found at the Department of Health and Human Services website
along with decision-making charts to aid in determining whether potential research is exempt
(https://www.hhs.gov/ohrp/regulations-and-policy/decision-charts-2018/index.html#c4).

Education research usually requires IRB review because it meets the criteria of research with
intervention and human subjects. In some circumstances, education research may qualify for the exempt
category. The federal guidelines do not specify who at an institution must determine that research is
exempt. At some institutions, the principal investigator (PI) can determine whether a project is exempt
using the decision tree. Although it may not be required, it is generally recommended that PIs ask for an
IRB opinion on exemption. Many faculty have little research training and experience and can benefit from
the expertise of the IRB. Education research involving students or residents as subjects may potentially
put the subjects at risk due to power differentials. Subjects must participate in education research
voluntarily, without coercion, and be allowed to withdraw.3

When in Doubt, and Even when Not, Consult the IRB

Investigators involved in education research should become familiar with the IRB protocols and policies
involving education research, including subject recruitment, informed consent and confidentiality
practices.3 When planning a course or project, consider the possibility of future publication and seek
guidance from the IRB while still in the planning stage. When in doubt, and even when not, consult the
IRB. Additionally, journals may require IRB review of education studies before publication. IRBs must
follow the Common Rule but how that is implemented may vary. It is important to know your IRB and
follow all protocols.
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Contact Lens Recycling Program Scores Two Business Awards

Bausch + Lomb was honored with two wins in the Business Intelligence Group’s 2020 Sustainability
Awards program. The company’s ONE by ONE Recycling Program for contact lenses and packaging
received a Gold Stevie Award for Environmental Campaign of the Year as well as a Sustainability
Leadership Award (Organization). The Sustainability Awards program aims to create global recognition
for companies of all sizes that make sustainability an important part of their business practice.

Bausch + Lomb introduced the ONE by ONE Recycling Program in November 2016 to reduce the
environmental impact of recyclable contact lens materials, and as part of its ongoing global sustainability
efforts related to its products and practices.

Consumers Feeling the Eye Strain Created by Increased Use of Digital Devices

An online survey by CooperVision involving nearly 2,500 consumers indicates that the COVID-19
pandemic has further increased the already high usage of digital devices, and many Americans are
experiencing its effects on their eyes. Among survey respondents age 18-54, 70% reported they spend
more than half of their day looking at screens, while one in three people said they spend more than 75%
of their day on digital devices. In addition, 77% of those surveyed stated they experience digital eye
strain, such as discomfort, tiredness and dryness, at some point during the day.

The survey results point to the substantial opportunity for eyecare professionals to discuss digital eye
strain with patients and offer solutions such as CooperVision Biofinity Energys contact lenses, which are
specifically designed to address key symptoms associated with digital eye strain.

CooperVision’s ongoing campaign to educate consumers about digital eye strain, which launched with
social media and display ads in August and includes a partnership with digital lifestyle and technology
influencer Jessica Naziri, leverages free trial offers to help drive patients into eyecare practices.

https://www.biotrueonedaylenses.com/one-by-one-recycling
https://coopervision.com/our-company/news-center/press-release/new-coopervision-study-reveals-opportunities-ecps-discuss
https://www.coopervision.com/practitioner/only-biofinity-energys
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Benefits of Virtual Reality Perimetry Include Increased Office Productivity

Keeler has partnered with Olleyes of Summit, N.J., to offer the VisuALL VRP (virtual reality perimeter).
The VisuALL platform is designed for standardized and mobile visual field assessment, including the
widely used 10-2, 24-2 and 30-2 protocols and pediatric testing. The device also tests visual acuity and
color vision and automatically analyzes retinal sensitivity in patients with glaucoma and other vision
disorders.

Patients can be tested with VisuALL if they are in virtually any position, and the system efficiently
controls the lighting conditions so testing can be done anywhere in the office, including in a fully
illuminated waiting room. The mobility of the device allows providers to adhere to current health and
safety protocols while increasing productivity.

Sixth Annual Student Grant Program Open for Entries with January Deadline

National Vision’s 2020-2021 student grant program is challenging third- and fourth-year optometry
students to share which changes implemented during the COVID-19 pandemic they believe will become
a fixture in how optometrists practice and provide healthcare services. Entrants will have a chance to win
a $5,000 grant for first place and two runner-up grants of $1,000 each.

Additional information about the program and entry requirements are available in the Students section of
the Optometry Careers page of the National Vision website. All submissions and questions regarding this
2020-2021 grant program should be sent to Carly.Schenck@nationalvision.com by Jan. 31, 2021.
Winners will be announced before March 1.

https://www.keelerusa.com/visuall-s-system.html
https://www.nationalvision.com
https://www.nationalvision.com
mailto:Carly.Schenck@nationalvision.com
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Educator's Podium

Boosting Morale in an Optometry School
During a Pandemic
Amy Roan Moy, OD, FAAO | Optometric Education: Volume 46 Number 1 (Fall 2020)

Amy Roan Moy, OD, FAAO

Investing time and energy into the mental health of our students, faculty and staff is more important than
ever. It is especially difficult to do so when we cannot chat between lectures, stand too close in the same
room, or see someone smile behind his or mask. A study from the Boston University School of Public
Health showed that the prevalence of depression symptoms in U.S. adults more than tripled to 27.8% as
of mid-April compared to 8.5% before the start of the COVID-19 pandemic.1 Consider that these statistics
were measured as the pandemic unfolded in the spring, and now we are heading into winter, when there
is less daylight and less opportunity for outdoor activities. Much research has been done on the
connection between student well-being and academic performance. Several studies of higher education
and medical students have shown that students with higher levels of perceived stress have a greater risk
for lower academic achievement.2

What We Can Do

Thinking of ways to boost morale while educating students virtually, or from behind multiple levels of
personal protective equipment while socially distanced, can be challenging. While teaching a course on
Zoom this summer, I found myself appreciating how the personalities of my students were gradually
revealed in their little Zoom windows over the subsequent weeks. But by the time I felt as if I knew them
better, the summer was over. Looking back, I wish we had spent more time in some get-to-know-you
exercises early on because it may have fostered even livelier discussions in the long run.

Students need to feel like they belong and that they are part of a community. We all feel like this as
human beings. This is a perfect time to use the cliché that “necessity breeds invention.” I spent some
time thinking about ways to virtually foster relationships among students and staff, as well as how to
build morale with so many limitations during the pandemic. I hope these lists help you to get your
creative juices flowing.

Get-to-know-you ideas for virtual classrooms:

Artifact or photo of your life exercise: I went through an artifact exercise as part of a leadership
program with the Greater Boston Chamber of Commerce. Each person had two minutes (timed) in
which to share an artifact that described something they were proud of. It was a really inspiring
time of sharing, and we all felt we knew each other a bit more afterwards. Invite students to take a
picture or show an artifact of something that represents their life or something of which they are
proud.
Names on virtual platform: Learning each person’s name really helps to personalize the
experience. Consider having people change their screen names in the virtual platform to
something interesting, such as listing their name and then their favorite food, musical group or
favorite trip destination.
Experience-sharing: Pick one person each week to share how they relate to a certain topic, such
as the first time they saw retinal pathology, something they’ve learned in the past week about
patient communication, something they’ve learned about cultural competency, etc.

https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/11/AmyMoyOD.jpg
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Virtual chat: Use the chat function to your advantage. Sometimes, there are too many people to
get through for sharing what they think. Introduce a topic such as sharing what they think is most
important about making a patient feel comfortable, and then have them write their answers in the
chat so everyone can see the responses. This will foster a sense of group teamwork.
Be vulnerable: When leaders show vulnerability and authenticity, they bring trust to the group, and
others feel as if this is a safe space. Sharing about a time of anxiety or embarrassment that
happened to you early in your career and how you have improved can go a long way towards
reassuring students.
Theme of the day: Invite the group to decide on a certain theme for the next meeting. This can be
holiday-related, with everyone bringing their favorite autumn drink to the meeting. Another option is
a summer in winter theme to help beat the winter blues.
Breakout rooms: Smaller groups can help people to get to know each other. If your virtual platform
has breakout rooms, consider naming a leader for each small group, and before focusing on the
subject matter, ask them to share one thing that they are thankful/excited about/etc.
Stretch breaks: If your class runs more than an hour, definitely provide breaks, but also consider a
group stretch break if you feel comfortable leading one. Or ask a student to pick a stretch and
everyone can join in!
Strategic homework: Assign projects that require students to work with each other outside of class,
albeit virtually. This may mean case discussion, reporting on a certain element of eye exam
procedures, doing a public health project, or submitting ideas for a poster presentation.

Ideas for fostering community, holiday spirit and fun outside of the classroom while maintaining masks
and social distancing:

Pumpkin or stocking decorating contest: Each staff member makes a pumpkin or stocking that
represents another staff member (with rules set for appropriate themes).Team holiday tree
decorating: Set up a tree centrally located so people can help to decorate and enjoy, socially
distanced and taking turns, of course!
Secret Santa: Exchange virtual e-gifts, or hold a virtual party in which gifts are sent ahead of time.
Make sure to set a low cost limit to be inclusive of all involved.
Thanksgiving or holiday “gratefulness tree”: Staff write what they are thankful for on a large vinyl
decal tree in a common area. Check Pinterest for some great examples!
Employee/student recognition program: If you have a secure chatting/messaging system within
your site, consider fostering a culture of recognizing each other for positive actions big and small,
such as assisting an elderly patient, going the extra mile to help a patient get glasses, etc.
Regular or spontaneous individual check-ins with each staff member to monitor stress levels:
Create a culture where it’s OK for someone to say they are feeling down that day.
Comment board: Have a place (digital or in-person) for people to make suggestions. Follow-up at
team meetings so people see follow-through in some way.
Regular staff meetings: These virtual meetings can be used to discuss the small things that can
add up, and to share outcomes so people can see the impact they have in their daily jobs.
Unmasked faculty and staff pictures: In our school clinics, it can be difficult to identify doctors and
students behind the masks. Consider putting up a board that shows pictures so that new student
interns and patients will be able to see who’s who.
Holiday food pantry contributions or gift card drive as a service project that requires teamwork:
Check with your local food bank about its protocols during COVID-19.
Virtual potluck in the clinical setting: We all miss potlucks! Avoid sharing common food items, but
consider individually wrapped grab-and-go snacks. This allows people to enjoy the potluck
atmosphere in a virtual meeting in their own spaces.
Surprise gifts: Sometimes it’s just fun to receive an unexpected token of appreciation. Some ideas:
mask ear savers, personal-sized hand sanitizer, individually wrapped snacks from a local bakery,
a favorite candy, a small gift card.
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The sincere appreciation e-mail: You don’t need to spend money to show someone they are
appreciated. A detailed e-mail telling a person what you specifically appreciate about him or her
can make a day. A student will definitely appreciate a personal e-mail from a preceptor about how
well he or she did with a patient or in a discussion that day.
Online talent show: We have all held virtual town halls, but an online talent show could be fun,
bring the community together, and highlight some exceptional (and brave!) individuals. This could
be done live with Zoom polls for voting or by asking for video submissions and presenting them
with live playbacks of their recordings.
Set up a culture committee: A culture committee is made up of people from all parts of the
organization who can advise leadership with well-formed ideas for improving the culture of the
organization. Even if it’s temporary, a culture committee during the pandemic could be dedicated
to thinking about ways to help the organization to provide opportunities to spark camaraderie and
personal interactions and nurture a sense of well-being, especially in a virtual setting.

Let’s Continue Investing in Our Students and One Another

These lists are by no means comprehensive — many sources of ideas are available3-8 — but hopefully
what I’ve shared here provides some ideas for boosting morale. Before planning any event, be sure to
consider the Centers for Disease Control and Prevention’s core principles of safety, which cover:

Current infection rate in the community
Location of your gathering (indoor vs. outdoor)
Number of people at the event and whether social distancing is possible
Duration of the event
Social behaviors of attendees before and during the event

I want to note that mental health is an even more important issue than morale, and morale boosters do
not replace the very real need for mental health resources. Morale boosters are only the tip of the
pandemic iceberg on which we are standing. But they can go a long way in helping students not to feel
alone, and can enhance our experience as educators when we foster community. This pandemic is
dragging on, but it will end at some point. In the meantime, we will continue to be creative in our
approaches, as I have already seen from so many faculty and administrators. This winter, creativity in
addressing morale will pay off in tangible and intangible ways. Let’s continue to go the extra mile to
invest in one another and our students, and we will get through this together.
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Invitation to Participate

Call for Papers for Theme Edition:
Diversity and Cultural Competence in Optometry
Desiree Ifft | Optometric Education: Volume 46 Number 1 (Fall 2020)

The population continues to become more diverse, and optometry must be able to meet the cultural,
ethnic, racial, gender and linguistic needs of patients. Optometric Education is inviting authors to submit
scholarly papers addressing related themes such as diversity, cultural competency, gender issues and
cultural awareness.

The deadline to submit papers for this theme edition is March 30, 2021

For more information, e-mail journal Associate Editor Keshia S. Elder, OD, MS, FAAO, or journal
Editor Aurora Denial, OD, FAAO, DipOE.

mailto:kselder@uab.edu
mailto:deniala@neco.edu
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