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Purpose: This pilot study was performed to assess the perceptions of Korean optometrists about the Korean optometry
curriculum and highlight the need for changes in education and policies for the next generation of Korean optometrists.
Methods: A self-administered questionnaire was completed by 152 optometrists across the country between September and
November 2019. It investigated the relevance of the subjects required by the National Examination Board within the era of
Industry 4.0. Results: Of the optometry courses considered relevant for Industry 4.0, those covering refraction and visual
dysfunction were the most important. Refraction was considered important by all 80 males (61.1%) and 10 females (47.6%).
Forty optometrists (57.1%) in the metropolitan area chose visual impairment, and 53 (64.6%) in the province chose refraction.
Sixteen optometrists (53.3%) aged 20-29 years, 44 (59.5%) aged 40-49 years, and 17 (89.5%) aged above 50 years chose
refraction while the visual function was chosen by 18 (62.1%) aged 30-39 years. Fifty-one college graduates (64.6%), 18 four-
year graduates (52.8%), and 21 graduate students (53.8%) considered refraction as important. Thirty-nine optometrists (59.1%)
with less than 1 year and 23 (76.7%) with 2 to 5 years of experience considered refraction as important; 15 optometrists
(68.2%) with 6 to 10 years and 19 (55.9%) with over 11 years of experience regarded visual dysfunction as important.
Refraction was regarded as important by 66 (59.5%) and 24 (58.5%) optometrists working at optical shops and eye hospitals,
respectively. Nineteen (54.3%), 35 (64.8%), 32 (54.2%), and 4 (100%) optometrists responded that Industry 4.0 would be
realized within 1-2, 3-5, 6-10, and 10 years or more, respectively. Refraction was consistently regarded as important.
Conclusions: The courses regarded important for Industry 4.0 were those covering refraction and visual dysfunction.
Professionalism in these subject areas, therefore, should be researched more in the future.
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Table 1. General characteristics of the study subjects

Characteristics N (%)

Male 131 (86.2)
Gender
Female 21 (13.8)
) Metropolitan area 70 (46.1)
Region -
Provinces 82 (64.9)
20-29 30 (19.7)
30-39 29 (19.1)
Age

40-49 74 (48.7)
>50 19 (12.5)
Two or three-year college 79 (55.4)
Level of education Four-year college 34 (22.5)
Graduate school 39 (22.1)

0-1 year 9 (5.9
2-5 years 19 (12.5)

Year of employment
6-10 years 22 (14.5)
>11 years 102 (67.1)
Optometric clinic 111 (73.0)
Type of work place —

Ophthalmology clinic 41 (27.0)
1-2 years 35 (23.0)
Time to come 3-5 years 54 (35.5)
Industry 4.0 6-10 years 59 (38.8)

=11 years 4 (2.6)

ok 7P B RIS BRIFHEO 2= S5 0%(0.0%)
olom, ekaFsto] 17(5.6%), A1718iH & Agjsto] 2
B(11.1%)0.2 ZALE AT 43} AFF S EA o] HEAS
ek wIHEo R FAT o4 BT - A7
S olde Agslgon, Fo5kA Yt SEI PEo
e o it A7l 5 Aesto s A Y
(Table 2).

Table 2. Courses requiring expertise in Industry 4.0 by gender
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Course Total Male Female povalue
N (%)

Ophthalmic dispensing 39 (26.4) 34 (26.8) 5 (23.8) 0.052
Refraction 90 (59.2) 80 (61.1) 10 (47.6) 0.450
Visual function abnormality 76 (50.0) 70 (53.4) 6 (28.6) 0.004
Ophthalmic optics 46 (32.6) 45 (31.9) 1 (5.6) 0.000
Geometrical and physical optics 35 (24.8) 31 (25.6) 4 (20.0) 0.076
Ocular anatomy and physiology 29 (20.1) 27 (21.4) 2 (11.1) 0.083
Ocular pathology 37 (26.1) 34 (27.6) 3 (15.8) 0.339
Optometric goods 37 (25.2) 34 (27.0) 3 (14.3) 0.076
Contact lenses 42 (29.2) 35 (28.5) 7 (33.3) 0.343
Health & medical law 18 (13.2) 18 (13.2) 0 (0.0) 0.300
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Table 3. Courses requiring expertise in Industry 4.0 by region (metropolitan area and provinces)

Total Metropolitan Provinces
Course p-value
N (%)
Ophthalmic dispensing 39 (26.4) 19 (27.1) 20 (25.6) 0.014
Refraction 90 (59.2) 37 (52.9) 53 (64.6) 0.459
Visual function abnormality 76 (50.0) 40 (57.1) 36 (43.9) 0.171
Ophthalmic optics 46 (32.6) 21 (30.0) 25 (35.2) 0.663
Geometrical and physical optics 35 (24.8) 27 (38.6) 8 (11.3) 0.002
Ocular anatomy and physiology 29 (20.1) 10 (14.3) 19 (25.7) 0.440
Ocular pathology 37 (26.1) 11 (16.4) 26 (34.7) 0.021
Optometric goods 37 (25.2) 15 (21.4) 22 (28.6) 0.811
Contact lenses 42 (29.2) 18 (25.7) 24 (32.4) 0.031
Health & medical law 18 (13.2) 6 (8.6) 12 (18.2) 0.420
olgol 18%(621%) 02 3 Ekovl, ZHAA 139 I3 A 2 gede] 69 (33%)02 B
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Table 4. Courses requiring expertise in Industry 4.0 by age
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Total 20-29 30-39 40-49 >50

Course p-value
N (%)

Ophthalmic dispensing 39 (26.4) 9 (30.0) 7 (24.1) 13 (18.6) 10 (52.6) 0.077
Refraction 90 (59.2) 16 (53.3) 13 (44.8) 44 (59.5) 17 (89.5) 0.327
Visual function abnormality 76 (50.0) 14 (46.7) 18 (62.1) 31 (41.9) 13 (68.4) 0.029
Ophthalmic optics 46 (32.6) 10 (33.3) 8 (30.8) 18 (26.5) 10 (58.8) 0.247
Geometrical and physical optics 35 (24.8) 14 (46.7) 8 (29.6) 12 (17.9) 1(5.9) 0.025
Ocular anatomy and physiology 29 (20.1) 5 (16.7) 2 (74) 16 (23.2) 6 (33.3) 0.005
Ocular pathology 37 (26.1) 2 (6.7) 7 (28.0) 22 (59.5) 6 (33.3) 0.173
Optometric goods 37 (25.2) 7 (23.3) 6 (22.2) 16 (22.5) 8 (42.1) 0.003
Contact lenses 42 (29.2) 11 (36.7) 10 (38.5) 13 (18.8) 8 (42.1) 0.012
Health & medical Law 18 (13.2) 4 (13.3) 1 (4.2) 7 (10.9) 6 (33.3) 0.000
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Table 5. Courses requiring expertise in Industry 4.0 by level of education

Total Two or three-year college Four-year university — Graduate school
Course p-value
N (%)

Ophthalmic dispensing 39 (26.4) 26 (33.8) 5 (14.7) 8 (21.6) 0.006
Refraction 90 (59.2) 51 (64.6) 18 (52.8) 21 (53.8) 0.117

Visual function abnormality 76 (50.0) 47 (59.5) 16(47.1) 13 (33.3) 0.009
Ophthalmic optics 46 (32.6) 26 (35.1) 11 (32.4) 9 (27.3) 0.736
Geometrical and physical optics 35 (24.8) 21 (28.8) 12 (35.3) 2 (5.9) 0.000
Ocular anatomy and physiology 29 (20.1) 20 (27.4) 4 (11.8) 5 (13.5) 0.101
Ocular pathology 37 (26.1) 15 (20.3) 6 (18.8) 16 (44.4) 0.037
Optometric goods 37 (25.2) 24 (31.6) 8 (23.5) 5 (13.5) 0.032
Contact lenses 42 (29.2) 20 (26.3) 14 (41.2) 8 (23.5) 0.000

Health & medical law 18 (13.2) 12 (16.9) 2 (5.9 4 (12.9) 0.000

= 8T 2% (5.9%)01AoH, tho 2= A7 E
2|80l 47 (11.8%), SPAZRA7FE-0] 59 (14.7%)) A
2 BAEAG gt 9 E 7P F8sital A
Zyele aEo 2= ZEAAL 217(53.8%)0-2 71
=gon, 2o 2= oS 16 (44.4%), 123l Al7)E
o)do] 138 (33.3%)0-2 ZALEATE v Fasitha A
Z}slA] S waHeo] SAEE 7)sgst Eejgste] 2
(5.9%)°1R0 01, S HIT7} 49 (12.9%), Al7]13% 2 A
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Table 6. Courses requiring expertise in Industry 4.0 by terms of employment

Total 0-1 2-5 6-10 >11
Course p-value
N (%)

Ophthalmic dispensing 39 (26.4) 12 (18.2) 14 (46.7) 6 (27.3) 7 (23.3) 0.013
Refraction 90 (59.2) 39 (59.1) 23 (76.7) 10 (45.5) 18 (52.9) 0.103

Visual function abnormality 76 (50.0) 22 (33.3) 20 (66.7) 15 (68.2) 19 (55.9) 0.009
Ophthalmic optics 46 (32.6) 14 (23.0) 16 (53.3) 8 (38.1) 8 (27.6) 0.008
Geometrical and physical optics 35 (24.8) 13 (21.7) 9 (30.0) 8 (38.1) 5 (16.7) 0.086
Ocular anatomy and physiology 29 (20.1) 12 (19.0) 9 (30.0) 4 (19.0) 4 (13.3) 0.336
Ocular pathology 37 (26.1) 18 (28.6) 3 (10.3) 5 (26.3) 11 (35.5) 0.293
Optometric goods 37 (25.2) 15 (23.4) 14 (46.7) 5(2.7) 3097 0.011
Contact lenses 42 (29.2) 12 (18.8) 14 (46.7) 13 (59.1) 3 (10.7) 0.000

Health & medical law 18 (13.2) 7 (11.7) 8 (26.7) 1 (4.5) 2 (8.3) 0.131
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Table 7. Courses requiring expertise in Industry 4.0 by type of work place

Total Optical shop Eye clinic

Course p-value
N (%)

Ophthalmic dispensing 39 (26.4) 27 (24.5) 12 (31.6) 0.010
Refraction 90 (59.2) 66 (59.5) 24 (58.5) 0.087
Visual function abnormality 76 (50.0) 58 (52.3) 18 (43.9) 0.793
Ophthalmic optics 46 (32.6) 31 (29.8) 15 (40.5) 0.257
Geometrical and physical optics 35 (24.8) 27 (26.2) 8 (21.1) 0.026
Ocular anatomy and physiology 29 (20.1) 18 (16.7) 11 (30.6) 0.208
Ocular pathology 37 (26.1) 26 (25.5) 11 (27.5) 0.078
Optometric goods 37 (25.2) 25 (23.6) 12 (29.3) 0.010
Contact lenses 42 (29.2) 29 (27.6) 13 (33.3) 0.770
Health & medical Law 18 (13.2) 12 (11.9) 6 (17.1) 0.094
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Table 8. How fast Industry 4.0 comes and which subject is regarded as important in each period

Total 1-2 yrs 3-5 yrs 6-10 yrs =11 yrs
Course p-value
N (%)

Ophthalmic dispensing 39 (26.4) 10 (30.3) 11 (20.4) 16 (28.1) 2 (50.0) 0.033

Refraction 90 (59.2) 19 (54.3) 35 (64.8) 32 (54.2) 4 (100.0) 0.006

Visual Function Abnormality 76 (50.0) 18 (51.4) 22 (40.7) 32 (54.2) 4 (100.0) 0.444

Ophthalmic optics 46 (32.6) 12 (40.0) 9 (18.0) 21 (36.8) 4 (100.0) 0.002

Geometrical and physical optics 35 (24.8) 11 (34.4) 13 (27.1) 10 (17.5) 1 (25.0) 0.098

Ocular anatomy and physiology 29 (20.1) 8 (25.8) 11 (21.2) 8 (14.0) 2 (50.0) 0.055

Ocular pathology 37 (26.1) 10 (31.3) 10 (19.2) 17 (31.5) 0 (.00) 0.624

Optometric goods 37 (25.2) 10 (28.6) 12 (24.0) 11 (19.0) 4 (100.0) 0.019

Contact lenses 42 (29.2) 11 (31.4) 12 (24.0) 17 (30.9) 2 (50.0) 0.013

Health & medical Law 18 (13.2) 8 (26.7) 2 (4.2) 8 (14.8) 0 (0.0) 0.000

yIs: years
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