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Abstract

Geometric optics requires strong problem-solving skills that can be improved through practice. Due to
time constraints, more practice in the classroom is not typically possible. An online homework application
called Kognify (Kognify Assessment and Skill Development, PL, Chennai, Tamil Nadu, India) enables
students to perform online “workouts” at their convenience. Thirty-four students used Kognify from July
to September 2016 to practice problem-solving skills related to the course Geometric Optics-Il (GO-II).
This differed from the approach in previous semesters, during which only in-class, on-paper quizzes
were used. When Kognify was used, students achieved better scores on mid-semester and
comprehensive exams (p<0.02 in both cases) as well as in overall course performance (p=0.005).

Key Words: Kognify, geometric optics, training, online, digital

Background

Online homework has been replacing traditional paper-based homework in many fields, including
chemistry, statistics, physics, accounting and mathematics; however, its impact on exam performance is
ambiguous. While improvements have been observed in many studies,* other studies show little or no
improvement.”** Regardless, students and faculty have shown a strong preference for online homework
systems.** Students receive feedback on their homework performance instantly and automatically as
practice problems are completed, which lowers the burden of evaluation for faculty members.****

The use of technology in optometric education is becoming more common. Recently, a study compared
the use of digital assessments with paper-based tests in geometric optics.* The creation of an online
problem set for optics was also reported, but the report did not discuss its use by students.* There are
no publications to date that describe the effectiveness of online homework systems in the field of
optometry.

This research paper describes the use of an online homework system — Kognify (Kognify Assessment
and Skill Development, PL, Chennai, Tamil Nadu, India) — for training students of optometry in the
Geometric Optics-1l (GO-II) course. In previous semesters, 15- to 30-minute paper-based quizzes were
used to assess GO-Il students’ knowledge of the subject matter. The quizzes were conducted weekly
during the 2.5- to 3-hour class periods. Each quiz assessed knowledge of the concepts that had been
covered in the previous class. A teaching assistant evaluated the answer sheets within the following
week. Any individual or common mistakes were discussed on a later date. This method was time-
consuming but used because more practice for problem-solving and application of concepts was crucial
at this early stage of learning. Students in these previous semesters felt the need for more faculty
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guidance in solving problems, but extra class hours could not be allotted due to time constraints. To
address these concerns, Kognify was employed in 2016.

Kognify is an online homework application.*® Many school systems use Kognify in high school
education.* The faculty create a database of multiple-choice questions in Kognify along with topics and
objectives that can be tagged to their questions. Students can access Kognify through the Google
Chrome or Firefox web browsers or an Android app for mobile use. Groups of questions are presented
randomly as “workouts” that are given to students on a regular basis. Faculty can customize the number
of questions in a workout, the time limit and the number of workouts per week. Faculty monitor
performance in terms of accuracy and response time. A report is generated and shared with each
student for every topic. Concepts are then reinforced as needed during class time via student-teacher
interactions.

We tested whether Kognify would improve exam performance compared with employing regular weekly
quizzes. This paper reports data that support the efficacy of Kognify in improving exam performance
scores in the GO-Il course in optometry.

Methods

The study was conducted at the Elite School of Optometry, Chennai, Tamil Nadu, India, which is
affiliated to Birla Institute of Technology and Science, Pilani, Rajasthan, India. The study compared two
groups of students. The first group took GO-Il in July to December of 2015 (C02015). CO2015 consisted
of 31 students (10 males and 21 females), ages 17-19 years as of January 2015 (mean age £SD =
18.08 years £0.41). The second group of students took GO-II in July to December 2016 (C0O2016).
C02016 consisted of 34 students (9 males and 25 females), ages 17-19 years as of January 2016
(mean age +SD = 17.98 years +0.5). Note that South Asian Indian optometry students are younger than
their North American counterparts because optometric education is an undergraduate degree program in
India. However, the syllabi for geometric optics courses do not substantially differ between the two types
of programs. The syllabi for the Geometric Optics-I (GO-I) and GO-II courses taught at Elite School of
Optometry, Chennai, are shown in Appendix A.

Both CO2015 and CO2016 had the same syllabus, and the same faculty members taught their theory
classes for both the GO-I and GO-II courses. Both classes went through the university-mandated
continuous assessment process during the semester. This consisted of three evaluation components
(EC1, EC2 and EC3), a comprehensive exam and a practical exam. Table 1 shows the breakdown of
the total course grade. EC1 and EC3 were paper-based class assessments on topics covered for that
month alone. EC2 (a mid-semester exam) and the comprehensive exam were scheduled written exams
that covered topics taught up to those points. A common examination format was followed for all the
semesters for EC2 and the comprehensive exam as suggested by the institution (Table 2).

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

The C0O2015 students were trained using frequent in-class quizzes as described above. For the CO2016
students, Kognify was used as a replacement for the in-class quizzes.
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Implementation of Kognify workouts for GO-II

Each C0O2016 student was given a free password-protected user account. An initial training session on
use of Kognify was given at the premises on July 18, 2016. Students were invited to perform timed
workouts two to five days per week from July 19 to Sept. 16, 2016. Faculty added multiple-choice
guestions on a regular basis and tagged the questions with their topics and learning objectives. Five to
10 questions formed a part of each workout. The questions, as well as the answer choices, were
randomized. The questions reflected topics covered in the class that week (every Monday). The
concepts and problem-solving techniques delivered in the class were therefore revisited through the
workouts.

=]

Table 3. Click to enlarge

Students with Android phones performed the workouts through their phones, while the rest used laptop
or desktop computers. The students could log-in multiple times in each workout and had the option of re-
attempting questions until they submitted the workout or the time expired. The time allotted for the
workouts was liberal. Students were allowed to refer to books. Individual doubts were clarified via e-malil
and WhatsApp messaging. The students were aware of their scores via the summary reports generated
in their individual user accounts. Once most of the students had completed a workout, the assessment
with the answer key was e-mailed to them for future reference. The students were encouraged and
reminded to take these workouts, but no incentives were given to students to complete the workouts.
The compliance and performance in these workouts were not considered toward the final scores in any
way.

=]

Table 4. Click to enlarge

If a student wanted a repeat workout due to absence, a power outage, accidental logout or any other
reason, it was arranged for them. If the faculty felt that unusually less time was taken, or a workout was
badly performed (less than 50%), a repeat workout for only those students was arranged. The repeat
workouts consisted of the same assignment, but the questions and answer choices were randomized.
Workouts could be repeated only once. Table 3 provides details regarding the number of students who
took repeat workouts. Before the mid-semester exam (EC2), a review workout was given for practice.

Students used Kognify from mid-July to mid-September 2016 until the comprehensive mid-semester
exam (EC2), which included subject matter covered for EC1 (involving significant mathematical
calculations, formulas and important concepts) (Table 4). Kognify was not employed prior to the end-of-
semester comprehensive exam.

The Institutional Review Board (IRB) considered the study proposal and declared it exempt from a formal
IRB approval.

Statistical analysis

Data analysis and plotting of graphs were performed using the statistical package RStudio, (R version
3.3.2, The R Foundation for Statistical Computing).* The normality of the data distribution was tested
using the Shapiro-Wilk test. First, GO-I scores for each of the classes were compared to establish a
similar academic ability between the classes. The EC2 and comprehensive exam were compared for the
GO-I course for CO2015 and CO2016 using the Mann-Whitney U test. Then, GO-Il scores for the mid-
semester exam (EC2) and final comprehensive exam for CO2015 were compared to those for CO2016


https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P4.WS20.Table3_.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P4.WS20.Table3_.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P4.WS20.Table4_.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P4.WS20.Table4_.jpg

Optometric Education: Volume 45, Number 2 (Winter-Spring 2020)

using the Mann-Whitney U one-sided test. It tested the alternative hypothesis that the GO-Il scores of
C02016 were better than the GO-Il scores of CO2015. A p-value of 0.05 was considered statistically
significant in all analyses.

EC1 and EC3 were not separately analyzed because they were not assessed in a structured and
common examination format across classes and semesters. Practical exam scores were also not
compared separately.

Results

Because many scores in CO2016 were not normally distributed, nonparametric statistics were used.
Normality was tested using the Shapiro-Wilk normality test for the comprehensive exam and EC2 (mid-
semester exam) across all semesters. Distributions deviated from normality for the comprehensive exam
(W=0.916, p=0.01209) for GO-I in CO2016. EC2 (W=0.911, p=0.009) for GO-Il in CO2016 also lacked
normal distributions.

The academic skills of CO2016 and CO2015 were similar, as confirmed by the absence of statistically
significant difference in their GO-I scores [Mann-Whitney U test: EC2 exam (Med. diff.=0 marks,
W=468.5); comprehensive exam (Med. diff.=3.50 marks, W=500.5); p>0.05 (not significant) in both the
cases]. Table 5 summarizes the means, standard deviations, medians and 95% confidence intervals for
the mid-semester exam (EC2) and comprehensive exam scores in GO-l and GO-II for CO2015 and
C02016.

] [
Table 5. Click to Figure 1. Mid-semester exam (EC2) and comprehensive exam
enlarge (Comp) Scores in Geometric Optics-l1 and Geometric Optics-II

for CO2015 and C0O2016. Click to enlarge

Figure 1 presents the box plots for scores obtained in GO-I and GO-II for both classes. Better scores are
seen in the class that used Kognify compared with its CO2015 counterpart that used conventional
practice methods [Table 5: Mann-Whitney U test: EC2 exam (Med. diff.=2.63 marks, W=369, p=0.0193);
comprehensive exam (Med. diff.=7.31 marks, W=210, p<0.0001).

Discussion

The results of the study suggest that Kognify improved students’ performance over the conventional
method of weekly on-paper quizzes. This is evident from the performance of the CO2016 students on
their GO-Il exams, which was much better when compared with the performance of the CO2015
students.

Concepts and problem-solving skills acquired in the GO-l and GO-II courses lay a strong foundation for
other subjects such as visual optics, contact lenses, optometric optics, dispensing optics and low vision
aids. Thus, reviewing concepts and practicing solving problems are essential. Remote faculty interaction
with Kognify makes these goals achievable outside of time-constrained classroom hours. Apart from
setting up the workouts and reviewing performance reports daily or weekly, faculty communicate with
students individually about needed areas of improvement via email, SMS and WhatsApp. This further
reduces dependency on additional teaching staff, who may instead be trained to set up Kognify workouts
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and analyze students’ performance.

Kognify provides instant feedback, a feature of great benefit to students and teachers, as with other
online homework systems.***?**"**! |n addition, Kognify provides a summary report of student
performance across all topics covered. Feedback from Kognify coupled with off-line comments from
faculty increased student motivation to study, as reported by students during informal conversations with
faculty.

Kognify also helps to build rapport between faculty and students. Students who were generally hesitant
to seek help in the classroom were given a platform from which to reach out to faculty or peers on a
regular basis. Such benefits of online homework systems have been reported previously as well.*

Adoption of Kognify for the current study went smoothly except for a couple of instances. One student
forgot her password and it had to be reset. Also, despite several reminders, 50% of the students (17 of
34) missed one or more workouts. One student didn't use the system fully due to health issues and
completed only 9 of the 27 workouts. Students who missed two or fewer workouts had better scores on
the mid-semester (EC2) and comprehensive exams, but this negative correlation is weak (p=-0.24,
Spearman'’s rank correlation) (Figure 2). Many factors influence performance on exams; therefore,
additional studies can be conducted to identify the population, based on skill and motivation level, that
will benefit most from online homework.

]

Figure 2. Scatter plot showing Geometric Optics-Il mid-
semester exam (EC2) scores for batch CO2016 vs. number of
Kognify workouts missed. Click to enlarge

In the current study, the students were given the liberty of multiple logouts and repeat tests. Although
encouraged to take workouts without any help, they had the opportunity to re-learn a concept and re-do
a question. Each student has a different learning strategy, which can influence performance on exams.
Future studies can evaluate the effect of study habits (e.g., average time spent on workouts, number of
repeat attempts and performance on online workouts) on final exam performance, as has been done
elsewhere.”*

The students were initially highly motivated to perform the Kognify workouts, but participation dropped
over the weeks. With the burden of other subjects and activities, they needed more reminders to
complete their tasks. Nevertheless, the minimum compliance was 61% (21 of 34 students participated
across all workouts). To make students more participative, timely completion of Kognify workouts and
scores in the workouts can be considered in determination of final grades, as suggested elsewhere.**
Further, if students bear the cost of the Kognify subscription, better compliance may be expected.
Dedication and motivation level of faculty members, teaching assistants and students are important to
the success of online homework systems, as reported earlier.****

Although this study took a quasi-experimental approach, it can pave the way for future prospective,
randomized, controlled studies. A questionnaire to gauge students’ satisfaction with Kognify would be
useful in the future.

Conclusion

This study suggests that online homework systems such as Kognify can be effective in training
optometry students in problem-solving skills for geometric optics courses. Kognify can be useful for
students facing qualifying exams, fellowship exams and board exams. As experienced in this study,
Kognify can help faculty to plan classroom time to review concepts taught earlier and to clarify student
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guestions before proceeding to the next lecture. It can also help students better understand the concepts
with well-planned workouts that can be used anywhere, anytime.
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He is passionate about getting schools to meet the global capacity challenge using emerging innovations
and dynamic solutions.
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PEER REVIEWED

Assessment of Competency Following Use
of Eyesi Indirect Ophthalmoscope Simulators

Within a First-Year Optometric Curriculum

Raymond H. Chu OD, MS, FAAO, Edeline J. Lu, OD, FAAO, and John Lee, OD, FAAO | Optometric
Education: Volume 45, Number 2 (Winter-Spring 2020)

Abstract

This study evaluates the effectiveness of using the Eyesi Indirect Ophthalmoscope (VRmagic Holding
AG, Mannheim, Germany) simulator in training first-year optometry students to perform binocular indirect
ophthalmoscopy (BIO). During the spring quarter of the 2015-2016 academic year, first-year optometry
students completed Tiers A and B of the Eyesi curriculum. At the start of the fall quarter of the second
year, students were assessed before and after traditional faculty-led BIO instruction. The vast majority of
students did not demonstrate competency following training with the Eyesi Indirect Ophthalmoscope
(p<0.001). After traditional instruction, student performance was no different compared to previous years
(p=0.283). As a standalone instruction method, the Eyesi Indirect Ophthalmoscope was not an effective
way to teach students to perform the BIO technique to a competent level. Based on our work and the
work of others, the Eyesi Indirect Ophthalmoscope is best utilized as an adjunct to traditional teaching
methods, as an individualized remediation program, or as a way for clinicians to maintain skills.

Key Words: binocular indirect ophthalmoscopy, simulation, optometric education, virtual reality, fundus
examination

Background

Healthcare education has historically operated under the adage of, “See one, Do one, Teach one,” a
phrase coined after Halsted’s depiction of early surgical residency training.* In reality, Duvivier et al.
found that medical students require repetitive practice to reach competency.? For optometry students,
competent operation of the binocular indirect ophthalmoscope is a skill that requires many hours of
practice. Binocular indirect ophthalmoscopy (BIO) is a difficult skill because it requires knowledge of
anatomy, proper alignment of the optics and fine motor dexterity, all while navigating an inverted retinal
image. Traditionally, students reach competency through classroom instruction, hands-on laboratory
sessions with faculty and many hours of practice with peers.

Ericsson et al. hypothesized the path to mastery was not solely based on the amount of time spent
practicing, but the amount of practice time devoted to targeting specific aspects of performance, which
he termed deliberate practice.’ Deliberate practice requires students to:

1. break the task down to the individual skills required to become competent

2. engage in tasks that provide immediate feedback on performance

3. persevere with increasingly more challenging tasks until the intended cognitive or psychomotor
skills are achieved

12
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]

Figure 1. Depiction of what the user sees in
the Eyesi Indirect Ophthalmoscope headset.’
Click to enlarge

]

Figure 2. Students using the Eyesi Indirect
Ophthalmoscope. Click to enlarge

The use of simulations in healthcare education has increased due to concerns for patient safety,
necessity of exposing students to rare clinical scenarios and a need for repeated practice of clinical skills
within a standardized experience. Issenberg et al. defined simulation-based medical education (SBME)
as an individualized learning opportunity for students to acquire and practice clinical?skills in an
environment that imitates real patient encounters, anatomic regions or representative clinical tasks.
High-fidelity medical simulations facilitate learning through timely feedback and engagement in activities
that reinforce and challenge the student, contain well-defined learning objectives and are representative
of clinical practice. McGaghie et al. performed a meta-analysis and concluded that SBME with deliberate
practice was superior to traditional clinical medical education in achieving skill acquisition.” Hayden et al.
found that incorporating high-quality simulation experiences could replace up to half of traditional clinical
education opportunities with no deleterious effect on outcomes.® Advances in virtual reality have
provided more realistic and immersive environments for SBME. The Eyesi Indirect Ophthalmoscope is a
high-fidelity virtual reality simulator for training of the BIO skill. When wearing the Eyesi headset, the
student is able to view a binocular rendering of the anatomical structures of the retina (Figures 1 and 2).
The Eyesi curriculum contains four modules designed for students to independently learn basic BIO
navigation and documentation and visualize common pathologies such as age-related macular
degeneration and diabetic retinopathy.’

During the spring quarter of the 2015-2016 academic year, first-year students were tasked to complete
Tiers A and B within the Eyesi Indirect Ophthalmoscope curriculum. The purpose of this study was to
evaluate whether these students were able to perform BIO to a competent level following 10 weeks of
independent study with the Eyesi Indirect Ophthalmoscope.

Methods

Previous class-year instruction

=]

Figure 3. Scoring rubric for the Posterior Pole Mini
Proficiency (PPMP) and the Pre-Lab Mini Proficiency
(PLMP). Click to enlarge

For the three previous academic years (2013-14, 2014-15, and 2015-16), the BIO skill was first
introduced to students in the Ocular Health Procedures | course in the fall quarter of their second year. In
this course, students received a total of four hours of lecture (two hours of lecture per week) along with
six hours of laboratory instruction (three hours per week) on the BIO skill. In addition, students were
provided with after-hours practice sessions staffed by third-year optometry teaching assistants seven
days a week for three hours each session. During the third week, students were administered the
Posterior Pole Mini Proficiency (PPMP), which was used to evaluate their competency in obtaining full
views of the posterior pole of the retina. Figure 3 shows the rubric in which students were evaluated with
a total of 10 points possible and requiring a minimum score of 7.5 points to have demonstrated
competency.

Introduction of the Eyesi BIO simulators

13


https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P2.WS20.Fig1_.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P2.WS20.Fig1_.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P2.WS20.Fig2_-scaled.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P2.WS20.Fig2_-scaled.jpg
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P2.WS20.Fig3_.png
https://journal.opted.org//journal.opted.org/wp-content/uploads/2020/02/P2.WS20.Fig3_.png

Optometric Education: Volume 45, Number 2 (Winter-Spring 2020)

During the spring quarter of the 2015-2016 academic year, first-year optometry students were tasked
with completing Tiers A and B within the Eyesi curriculum in the Optometric Clinical Services | course.
The intent of placing the simulators in the first-year curriculum, prior to traditional instruction, was to
reduce the need for faculty instruction on the BIO skKill.

Students completed an online learning module and a hands-on demonstration designed to familiarize
them with basic handling of the simulators. In addition, students reviewed an online video tutorial on how
the BIO skill is performed on a live patient and were allocated three hours of practice time every other
week for a 10-week period to complete the tiers of the Eyesi Indirect Ophthalmoscope curriculum.

In Tier A (Figure 4), students were taught the basic handling of the indirect ophthalmoscope as well as
how to maneuver to obtain the desired views. They were tasked to obtain a view of the retina (starting
with posterior pole) and to move the viewfinder crosshairs over geometric shapes within the retinal
image (Figure 5). In Retina Screening, students learned the location of anatomical structures within the
retina by searching for and placing the viewfinder crosshairs over specific anatomical structures. In
Retina Documentation, students were tasked to find and document the location, orientation and size of
abstract objects in order to understand the true location of the inverted images (Figure 5). At the end of
each training case, students were provided a report card on how well they completed the task (Figure
6).

In Tier B (Figure 7), students were provided with images of normal retinas from various cases. They
worked through the teaching and exam modes, which tasked them to identify anatomical features and
classify characteristics of healthy retinas. Students who needed additional time to complete the tiers
were provided access to the simulators during non-scheduled hours. The instructor of record of the
Optometric Clinical Services | course evaluated the students’ progress via the online portal to ensure all
students completed the assigned tiers by the end of the spring quarter.

[x] [x] [(x] ]
Figure 4. Description of Tier A Figure 5. Figure 6. Example of Figure 7. Description of Tier B
within the Eyesi Indirect Example of end-of-case feedback  within the Eyesi Indirect
Ophthalmoscope simulator abstract report to the student. Ophthalmoscope simulator
curriculum.” Click to enlarge objects in Tier Click to enlarge curriculum.” Click to enlarge
A’
Click to
enlarge

After the summer break, the students (now second-year) were enrolled in the Ocular Health Procedures |
course during the fall quarter of the 2016-2017 academic year. At the start of the fall quarter, the
students were administered a Pre-Lab Mini Proficiency (PLMP) prior to receiving any laboratory
instruction on the BIO skill. The PLMP was identical to the PPMP, and the same rubric was used for
grading (Figure 3). Students then received the same traditional BIO instruction and practice sessions as
described above for previous classes, including taking the PPMP during the third week.

Data collection and analysis

The mean scores on the PPMP for the three previous class years were compared to the mean score of
the 2016-2017 class using ANOVA. Also, the mean score on the PLMP exam for the 2016-2017 class
was compared to its mean score on the PPMP using a paired t-test. The percentage of students who
demonstrated competency (at least 7.5 of 10 points) on the PPMP (and PLMP for the 2016-2017 class)
was recorded for the four classes.

Results
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During the spring quarter of the first-year, 99 students completed Tiers A and B within the Eyesi
curriculum. During the subsequent fall quarter, the students were enrolled in the Ocular Health
Procedures 1 course where 5% of the class reached competency (defined as a minimum score of 7.5
out of 10 points on the PLMP). The mean score for the class was 2.46+2.08 on the PLMP (Table 1).

]

Table 1. Click to enlarge

After instruction and practice, students took the PPMP where the 2016-2017 class achieved a mean
score of 8.55+1.94 (paired t-test p<0.001) and 82.82% of the class reached competency. Based on
ANOVA, with statistical significance set at a p-value less than 0.05, the PPMP score was not statistically
different (p=0.283) from the scores of the previous classes.

Discussion

Based on the comparison of the PLMP score to the PPMP score, as a standalone instruction method for
teaching the BIO skill, the EyeSi curriculum was not able to teach students to obtain a full, in-focus and
stable view of the posterior pole to a competent level. These results differ from previous reports in which
a positive learning outcome was associated with the incorporation of the EyeSi Indirect
Ophthalmoscope.*™ Rai et al. found that novice ophthalmology residents who received instruction
through the EyeSi Indirect Ophthalmoscope outperformed their colleagues who had received traditional
BIO training with didactic lecture and practicing BIO under supervision.* This conclusion was based on
the residents’ performance score derived from the EyeSi Indirect Ophthalmoscope, which factored in
accurate documentation, amount of retina visualized, elapsed time and the ability of the residents to
identify and maintain views of posterior segment structures. However, it is likely that the familiarization of
training on the simulators had an effect on performance scores because the conventional training group
also had improvement in performance following an opportunity to receive training on the simulators.
Anderson et al. reported a greater number of students achieving a 100% score in visualizing the mid-
periphery and posterior pole with their BIO assessment when they were assigned to complete Tier A of
the EyeSi curriculum as a supplement to traditional faculty-led instruction.™ In their subsequent course
administration, a portion of Tier A was assigned to the students prior to the course, similar to our course
design. Anderson et al. observed that student learning had been accelerated. As a result, to better
challenge and further assess students’ BIO ability, they altered their assessment to include full views in
nine peripheral locations.** In our study, the timing of the PPMP was the same as in previous course
administrations; therefore, we were unable to assess whether the students’ competency in BIO had been
accelerated.

Issenberg et al. identified feedback as the single most important feature of simulation-based medical
education.® After completing Tiers A and B of the EyeSi curriculum (Figure 4 and 7), students learned to
obtain views of the retina with the indirect ophthalmoscope. However, the limitation of the EyeSi
curriculum was its inability to provide feedback on the other dimensions of the PLMP rubric (Figure 3),
such as hand-washing, ability to hold a full view for at least three seconds, manipulation of a patient’s
lids and lashes and adjustment variables such as chair height and patient fixation angles.

Limitations

A limitation of our study was the timing of the PLMP. Students’ skills were subject to degradation over
the summer break. It is possible that a larger proportion of students would have passed the PLMP if it
had been administered at the conclusion of the spring quarter of their first-year. Although the instruction
of the BIO skill was similar across each course administration, the cohorts of students were different,
which could have affected the outcome of our study.
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Conclusion

The EyeSi Indirect Ophthalmoscope is a high-fidelity simulator that provides a realistic student training
experience, opportunity for continuous practice, tracking of skill acquisition and introduction to a wide
array of common and rare vitreoretinal pathology. The simulator adopts the principles of deliberate
practice, which may accelerate competency attainment and assist in reducing the achievement gap
between students’ performance. Cham and Cochrane hypothesized that introduction of the EyeSi
Indirect Ophthalmoscope would help students reach technical competency sooner, which would reduce
teaching workloads by minimizing the need for intensive faculty-led instruction on the BIO procedure.*
Based on our work and the work of Anderson et al. and Rai et al., the EyeSi Indirect Ophthalmoscope is
best utilized as an adjunct to faculty-led instruction, not as a replacement for faculty instruction.****
Additional applications for the EyeSi Indirect Ophthalmoscope simulator may be as a tool to reduce
erosion of skill over time, to simulate clinical decision-making (Eyesi curriculum Tiers C and D) and to
reduce the rigors and consequences associated with repeated dilations on one another.
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Students Increasingly Affected by Anxiety, Depression

Aurora Denial, OD, FAAO | Optometric Education: Volume 45, Number 2 (Winter-Spring 2020)

B

Aurora Denial, OD, FAAO

Anxiety and depression are apparently on the rise among students at various education levels. The Pew
Research Center reported in 2019 that 70% of teens say anxiety and depression are major concerns
among their peers.' According to the American College Health Association’s National College Health
Assessment Il, in 2016 nearly two-thirds of college students reported anxiety, which was an increase of
50% over the previous five years.”

Depression and anxiety seem to be on the rise among graduate healthcare students as well, including
optometry students. I've had informal discussions with colleagues in a variety of healthcare professions,
and all report seeing an increase in student anxiety and depression at their institutions. Published data
support these impressions. A meta-analysis by Quek et al. showed a high prevalence of anxiety among
medical students globally, ranging from 29.2% to 38.7% compared with 3% to 25% in the general
population.® According to data collected for a study done by The Ohio State University, 17% of incoming
students in seven disciplines (dentistry, medicine, nursing, optometry, pharmacy, social work and
veterinary medicine) reported moderate to severe depressive symptoms, 14% reported moderate to
severe anxiety, and 6% reported suicidal ideation.” Risk factors or predictors for anxiety and depression
identified by the researchers included lack of sleep, lifestyles behaviors, general health, perceived lack of
control and stress.”

Defining Anxiety and Depression

Anxiety as defined by the American Psychological Association (APA)° is “an emotion characterized by
feelings of tension, worried thoughts and physical changes like increased blood pressure. People with
anxiety disorders usually have recurring intrusive thoughts or concerns. They may avoid certain
situations out of worry. They may also have physical symptoms such as sweating, trembling, dizziness
or a rapid heartbeat.” The APA° characterizes depression as “more than just sadness” and states
“People with depression may experience a lack of interest and pleasure in daily activities, significant
weight loss or gain, insomnia or excessive sleeping, lack of energy, inability to concentrate, feelings of
worthlessness or excessive guilt and recurrent thoughts of death or suicide.”

Why are Students Struggling to Cope?

Why do we have a generation of students who seem to have very little ability to cope with stress?
Certainly healthcare education is academically and emotionally challenging. In graduate health
programs, students must master a large quantity of information, develop clinical skills, pass formalized
tests and deal with difficult emotional topics and patient scenarios. Additionally, students at the graduate
level are often living on their own, dealing with financial issues and having to adjust to a prescribed
academic schedule. It is not surprising that the stress inherent in graduate education may worsen pre-
existing mental health issues.
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Researchers have hypothesized that academic pressure, the use of electronic devices and social media
may be contributing to the rise in anxiety and depression.” However, previous generations all had
academic pressure to succeed. Although the use of social media and electronic devices has definitely
influenced this generation, | find it difficult to believe that it is significantly responsible for these trends.
Have parenting styles changed so that children are no longer required to deal with small stresses that
would enable them to develop coping skills? As parents are we nurturing coping skills in our children or
are we solving problems for them and protecting them from any stressful situation? College
environments used to prepare students both academically and emotionally for the adult world. However,
students now report that in many instances there is great flexibility in college and very few consequences
for underperformance.

Stress is a nhormal component of everyday life and definitely a component of graduate education. Should
institutions screen for anxiety and depression following admission? This would allow for early
identification and possible treatment. As faculty, we are all concerned about this trend.

* k k% %

ASCO posted a podcast on this topic, an interview with Jonathan Peretz, PsyD, a student wellness
expert. Dr. Peretz talks about stress among students and strategies for handling it, including mindfulness
and self-care and how to know when professional help is needed. Listen here.

* k k% %

References

1. Most U.S. teens see anxiety and depression as a major problem among their peers [Internet].
Washington, DC: Pew Research Center; c2020 [cited 2020 Feb 15]. Available from:
https://www.pewsocialtrends.org/2019/02/20/most-u-s-teens-see-anxiety-and-depression-as-a-maj
or-problem-among-their-peers/.

2. National College Health Assessment Il, Undergraduate Student Reference Group, Executive
Summary Fall 2016. Hanover, MD: American College Health Association; c2017 [cited 2020 Feb
15]. Available from:
https://www.acha.org/documents/ncha/NCHA-II_FALL_2016 UNDERGRADUATE_REFERENCE
GROUP_EXECUTIVE_SUMMARY.pdf

3. Quek TT, Tam WW, Tran BX, et al. The global prevalence of anxiety among medical students: a
meta-analysis. Int J Environ Res Public Health. 2019 Jul 31;16(15). pii: E2735.

4. Hoying J, Melnyk BM, Hutson E, Tan A. Prevalence and correlates of depression, anxiety, stress,
healthy beliefs, and lifestyle behaviors in first?year graduate health sciences students. Worldviews
Evid Based Nurs. 2020 Feb;17(1):49-59.

5. Anxiety [Internet]. Washington, DC: American Psychological Association; c2020 [cited 2020 Feb
15]. Available from: https://www.apa.org/topics/anxiety/.

6. Depression [Internet]. Washington, DC: American Psychological Association; c2020 [cited 2020
Feb 15]. Available from: https://www.apa.org/topics/depression/.

Dr. Denial [deniala@neco.edu], Editor of Optometric Education, is a Professor and Chair of the
Department of Primary Care at the New England College of Optometry and a Clinical Instructor at a
community health center in Boston.

Industry News

19


https://www.youtube.com/watch?v=CpR4ljTPlm8
https://www.pewsocialtrends.org/2019/02/20/most-u-s-teens-see-anxiety-and-depression-as-a-major-problem-among-their-peers/
https://www.pewsocialtrends.org/2019/02/20/most-u-s-teens-see-anxiety-and-depression-as-a-major-problem-among-their-peers/
https://www.acha.org/documents/ncha/NCHA-II_FALL_2016_UNDERGRADUATE_REFERENCE_GROUP_EXECUTIVE_SUMMARY.pdf
https://www.acha.org/documents/ncha/NCHA-II_FALL_2016_UNDERGRADUATE_REFERENCE_GROUP_EXECUTIVE_SUMMARY.pdf
https://www.apa.org/topics/anxiety/
https://www.apa.org/topics/depression/

Optometric Education: Volume 45, Number 2 (Winter-Spring 2020)

Industry News

Desiree Ifft | Optometric Education: Volume 45, Number 2 (Winter-Spring 2020)

Industry News

Ocular Allergy Drop Now Available Over the Counter

Alcon

Since 2008, more than 40 million prescriptions have been written for olopatadine, the active ingredient in
Alcon’s Pataday prescription ocular allergy relief eye drops. Now, Pataday Once Daily Relief
(olopatadine 0.2%) and Pataday Twice Daily Relief (olopatadine 0.1%) are available over the counter in
the United States. Alcon secured the rights to the Rx-to-OTC switch via the FDA as part of its separation
from Novartis in April 2019. The company says it will launch a robust media campaign in early March
2020 to spread the news.

Pataday Once Daily Relief and Pataday Twice Daily Relief are indicated for the temporary relief of itchy
eyes due to pollen, ragweed, grass, animal hair and dander for ages 2 and older. Pataday Twice Daily
Relief is also indicated for the temporary relief of red eyes.

Click here to learn more.

FDA Approves New Toric Multifocal Contact Lens

CooperVision

The FDA has granted CooperVision Inc. approval for its new Biofinity toric multifocal contact lenses. The
lenses combine the optical designs of the company’s Biofinity toric and Biofinity multifocal to provide
patients with correction of both astigmatism and presbyopia.

CooperVision plans to make the lenses available to U.S. eyecare professionals later in 2020, and lens
parameters and other details will be made public in the coming months.

Blog Post Breaks Down Recent Studies Evaluating the Value of ERG Technology

DIEZ=PSYS

Seeing tomorrow, today.”
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Diopsys Inc. has posted a round-up of recent studies highlighting the value of electroretinography (ERG)
technology in the management of various ocular diseases. The blog post notes that ERG has become
much more user-friendly than it had been in the past and can be carried out in the eyecare office in less
than 10 minutes.

Visitors to the blog can also download a free ERG eBook, “A Game-Changer in Diabetic Retinopathy,”
by Steven M. Silverstein, MD.

Free eBook Aims to help ECPs Find Their Unique Strengths and Leverage Them for Success

YA

HOYA is offering eyecare practitioners (ECPs) a free eBook, “The Power of the ECP: Leveraging Your
Unigue Strengths to Impact Patients and the Industry.” The book explains common strengths that serve
as the foundation of success for ECPs. It provides advice for individual ECPs on how to identify their
unique strengths and build upon them by embracing technology, building an online presence, educating
patients, and more.

New Program Exposes Optometry Students to Real-World Perspectives

MENT®&R
MATCHUP

Mentor MatchUP, a new program designed by Luxottica Eye Care to connect second-year optometry
students with local doctors, kicked off at Salus University in February 2020. The six-session program
enhances classroom learning with real-world perspective from working optometrists.

Mentor MatchUP allows for structured learning on topics essential to students’ long-term success in the
field of optometry. The program is a combination of virtual and in-person meetings to accommodate the
busy schedules of both students and doctors.

Luxottica plans to expand the program to other schools in spring 2020. Those interested in learning
when Mentor MatchUP is coming to their school can sign up for Mentor MatchUP updates.
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Announcement

Call for Papers for Theme Edition:
Diversity and Cultural Competence in Optometry

Desiree Ifft | Optometric Education: Volume 45, Number 2 (Winter-Spring 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, FAAQO, or journal Editor
Aurora Denial, OD, FAAO.

Industry News
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