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Purpose: We applied the flipped learning method to optometry students, analyzed the impact of class participation and
environmental factors on academic achievement, and accordingly proposed an 4-week refraction class. Pre-class instructional
videos were provided, and the class included hands-on practice, team discussions, and the creation of practice sheets.
Descriptive statistics, paired t-test, correlation analysis, and multiple regression analysis were Statistical analysis was
performed using SPSS 20.00, including (p<0.05). Results: The extent of viewing the learning video before class,
participation, usefulness, and satisfaction did not significantly affect course achievement (F=1.172,p=0.158). These results
differed from previous studies demonstrating the positive effects of flipped learning, highlighting the limitations of statistical
verification due to the short application period and small sample size. Nevertheless, our findings provide an important
foundation for the design of refractive examination class education. Conclusions: This study is significant as it explored
changes in the educational field, and the observed moderate effect size suggests that meaningful results can be derived
through future sample expansion. Furthermore, in conjunction with changes to the National Optometric Examination
introduced in 2025, the design of pre-learning through the use of flipped learning, restructuring of the main course to focus
on practical problem-solving, enhancement of meta cognition through group practice, and instructor's role as a facilitator, are
expected to contribute to education aimed at fostering self-directed learning abilities and strengthening practical skills.
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Table 1. General specifications of students who participated

in the study
Variable N %

Male 11 47.83

Gender
Female 12 52.17

Age 22~27 (mean 23.83+1.239)

3rd 8 34.78

Grade
4th 15 65.22
Total 23 100.00
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Min. Max. Mean St.  Std. Dev. N

Subject achievement

60.0 98.0 84.217 10.647 113.360

To what extent did you watch the provided learning lecture videos

before class and participate in the class? (If you selected 1 or 2, 1 3 208 0.717 0.514
Learner §elf- go to question 2. If you selected 3 or 4, go to question 3.)

evaluation Why did you choose 1 or 2 in the above question ? 3 5 396 0908 0.824
Did you actively participate during class? 0 2 021 0.588 0.346
Are you satls.ﬁed Wlth the. learmng. apPllcatlon fclrmat that 2 5 392 0929  0.862
provides pre-videos in refraction examination classes?
Why did you choose 4 or 5 in the above question? 1 4 325 1.073 1.152 23
Why did you choose 1, 2, or 3 in the above question? 0 3 0.13 0.612 0.375

. The flipped classroom method must have taken more time to
Subject-  teach refraction than other lecture-style classes. Was it worth it?" 3 > 4130680 0462
related evaluation - - -

Why did you choose 4 or 5 in the above question? 0 4 2.00 1.103 1.217
Why did you choose 1, 2 or 3 in the above question? 0 4 058 1.139 1.297
Were you satlsﬁe'd Wlth the opllne*lecmres and learning materials’ in 3 5 438 0711 0505
refractive examination learning?
What is your favorite platform for listening to videos? 1 2 146 0.509 0.259

*indicates a question that uses a Likert scale (1 to 5 points)
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Table 3. Correlations between learner self-evaluation and
subject-related evaluation

Variable Q2 Q6 Q7 Q8
Ql 0.206" —0.054 -0.201 -0.11
Q2 ™ 0.666" 0.572" 0.217
Q3 0.217" 0.255 0.638" 1
Q4 -0.102 -0.158 -0.491 -0.623"
Q5 0.699" 0.708" 0.709" 0.499"

Q1. To what extent did you watch the provided learning lecture
videos before class and participate in the class? (Learner self-
evaluation)

Q2. Why did you choose 1 or 2 in the above question? (Learner
self-evaluation)

Q3. Why did you choose 4 or 5 in the above question? (Learner self-
evaluation)

Q4. Why did you choose 1, 2, or 3 in the above question? (Learner
self-evaluation)

Q5. Were you satisfied with the “online lectures and learning
materials” in refractive examination learning? (Subject-related
evaluation)

Q6. Are you satisfied with the learning application format that
provides pre-class videos in refraction examination classes?
(Subject-related evaluation)

Q7. The flipped classroom method must have taken more time to
teach refraction than other lecture-style classes. Was it worth it?
(Subject-related evaluation)

Q8. Why did you choose 4 or 5 in the above question? (Subject-
related evaluation)

"p<0.01 indicates a significant correlation coefficient

*p<0.05 indicates a significant correlation coefficient
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Table 4. Analysis of variance table by subject achievement

Sum of squares Degree of freedom Mean square F p
Regression Model 2197.715 19 115.669 1.171538 0.518
Residual 296.198 3 98.733
Total 2493.913 22

Table 5. Analysis of variables affecting subject achievement with Likert's scale

) Unstandardized coefficients Standarfiized
Independent variables coefficients t p
B Standard error B
Ql —-0.719 4.840 —0.061 —0.149 0.884
Q2 -2.711 5.633 —-0.170 —-0.481 0.637
Q3 -3.572 5.880 —-0.240 —0.608 0.552
(Constant) 62.926 21.113 —2.980 0.009

Q1. Did you actively participate during class? (learner self-evaluation)

Q2. The flipped classroom method must have taken more time to teach refraction than other lecture-style classes. Was it worth it?

(subject-related evaluation)

Q3. Were you satisfied with the “online lectures and learning materials” in refractive examination learning? (subject-related evaluation)
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