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INTRODUCTION
There is a growing crisis in ophthalmology education. An increasing
number of junior doctors and general practitioners are losing
confidence in their ophthalmic knowledge; this includes a declining
use of the fundoscope [1], associated loss in confidence with
recognising sight-threatening pathologies [2], and a consequential
rise in inappropriate referrals to tertiary eye units [3]. Furthermore,
modern medical curriculums in the UK are becoming increasingly
‘crowded’, resulting in many academic institutes prioritising subjects
that align with the broader learning objectives of the General
Medical Council (GMC). These include the colonisation of novel
undergraduate topics and less time for the basic sciences [4].
Over the last two decades, ophthalmology has witnessed a decline
in teaching from 2-week clinical rotations [5] to altogether non-
compulsory in a modern curriculum [6]. Greater attention is required
to the state of undergraduate ophthalmology training in the United
Kingdom (UK).
These curriculum changes have meant that there is limited

teaching for ophthalmology at an undergraduate level. Presently,
in the UK, a clinical rotation in ophthalmology is non-compulsory
in certain medical schools and the vast majority of teaching
revolves around traditional methods, such as didactic lectures,
workshops and textbooks [6]. These methods are not conducive to
efficient knowledge transfer [7], or supporting the current digital
era of learning. As a result, over half (52%) of senior medical
students do not feel confident in their ophthalmic knowledge and
three-quarters (75%) feel their respective medical school’s
methodology of delivering ophthalmology education is inade-
quate [6]. Adjunctive educational methods need to be adopted in
ophthalmology to combat the constraints of modern medical
curriculums, improve student confidence in ophthalmology, and
to future-proof undergraduate ophthalmology education.

BLENDED LEARNING
Blended learning is the provision of supplementary resources that
support education in the traditional, virtual and self-directed
learning environments [8]. This approach is especially applicable
to ophthalmology since the specialty has lost time in the
undergraduate curriculum, resulting in less room for passive
learning through didactic lectures and clinical observership [6].
Blended learning provides a unique solution to support self-
directed, active learning techniques that foster an ethos of lifelong
learning amongst undergraduate medical students [8]. Active
learning can be facilitated using a ‘flipped classroom’ (FC)
approach, which has been successfully integrated into a two-
week ophthalmology rotation in the United States by Kivell and

colleagues [9]. Prior to clinical placement, medical students were
allowed to undertake self-directed 90-minute porcine eye dissec-
tion following short lectures. This method allowed students to
grasp clinically-relevant complex eye and orbital anatomy using
an active learning style. Alternatives are available to dissection,
should a more cost-effective method be required as a pre-
classroom activity [10, 11]. The FC approach has grown popular in
multiple ophthalmology units as a method to improve both
knowledge gain and student satisfaction [9, 12, 13].
A variety of pre-classroom resources are necessary for the FC

approach to remain an attractive solution for individualised
learning amongst students rotating through ophthalmology.
Teaching resources can include three-dimensional ophthalmic
models [10, 11], virtual ophthalmic software [14, 15], and
multimedia modalities [13, 16]. Following pre-classroom activities,
the remaining time can be spent supporting higher cognitive
domains: applying clinical knowledge to patient cases and
troubleshooting more challenging concepts with senior ophthal-
mology faculty. Finally, medical education is changing to account
for the exponential rise in technology, greater accessibility to the
internet, and falling costs of digital devices [17]. As a result, there
is a growing emphasis on using technology to assist blended

Fig. 1 A new model for undergraduate ophthalmology teaching.
‘Technology-enhanced learning’ (TEL) has multiple elements, includ-
ing digital ophthalmoscopy, virtual anatomy software and video-
based multimedia to be integrated as part of traditional teaching in a
‘blended learning’ approach.
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learning techniques as both students, pedagogues and academic
institutes enter an era of ‘digital learning’ (Fig. 1) [14, 18–20].

TECHNOLOGY-ENHANCED LEARNING
Technology-enhanced learning (TEL) is an umbrella term for
educational resources that employ digital devices, e-Learning
material and virtual learning environments to enhance the
student learning experience [18]. The benefits of employing TEL
resources in undergraduate ophthalmology education are multi-
faceted, providing interactivity, accessibility and flexibility for
learners during shorter ophthalmology placements. Most impor-
tantly it appeals to ‘digital natives’, the label given to current
medical student belonging to generation Y and Z. These student
cohorts subconsciously seek to integrate TEL resources as part of
their undergraduate ophthalmology learning. This includes the
use of 3D virtual software to learn ocular anatomy [15], digital
devices to support clinical skills [19–22], and virtual learning
environments to support ophthalmology placements (Table 1)
[14]. Our group at Sussex Eye Hospital (Brighton, UK) used
BioDigital (NY, USA) to teach ocular anatomy to undergraduate
students using a blended learning approach and 70% of students
stated they would integrate the resource with future learning
(unpublished).
In addition, video-based TEL has exponentially grown in the last

two decades. In some cases, ‘YouTube’—the largest online video
repository—has been labelled as the first resort for learning new
concepts in medicine or allied healthcare subjects [23]. The case is
no different for ophthalmology education where there are
numerous free, online and accessible educational videos pro-
duced by experienced pedagogues [24, 25]. Educational videos
can be easily created by educationalists and guide students
through purposeful narration to support self-directed learning, as
well as reduce learning time with no compromise on knowledge
retention [13].

CONCLUSIONS
Ophthalmology remains one of the most technologically up-to-
date specialties in healthcare, yet this is not reflected in our
educational methods. Undergraduate ophthalmology education is
in dire need of reform as junior doctors are losing confidence in
assessing ophthalmic complaints and undergraduate students are
dissatisfied with traditional teaching methods. Our advice to
educators is to avoid the temptation to fall back on traditional
teaching methods, but rather embrace TEL as part of a blended
learning approach. TEL has been shown to reduce learning time,
improve knowledge retention and enhance student engagement,
especially amongst digital learners. The limited time left in a

clinical rotation needs to be prioritised for applying and evaluating
ophthalmic theory to patient cases, and not encountering
elementary knowledge for the first time. We hope educationalists
remain brave in exploring this new era of digital learning to ensure
the longevity of ophthalmic knowledge in our future healthcare
workforce and to make ophthalmology an enjoyable topic to learn
for students.
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