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Abstract

This study is based on online education data and teacher questionnaires, exploring the teaching
characteristics and effectiveness of teacher subgroups. Through factor analysis, four core factors were
extracted: classroom participation, teaching ability, work attitude, and teacher-student interaction.
Combined with K-means clustering, six teacher subgroups were identified. Data shows that the “Ac-
tively Engaged” type (8.3%) has significantly stronger teaching ability than the “Average” (22.7%),
“Low Enthusiasm” (16.4%), and “Low Engaged” (27.2%) sub-groups. The “Rigorous and Responsible”
type (15.3%) places great emphasis on work attitude, while the “Hardworking” type (10.1%) exhib-
its high interaction characteristics. Questionnaire analysis indicates that teaching experience, cur-
riculum design ability, and effective utilization of online teaching resources are crucial for improv-
ing teaching effectiveness. The study reveals that teachers need to optimize teaching through three
key pathways: active construction of teaching content, scenario adaptation of teaching methods, and
refined implementation of teaching communication.
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Table 1. Factor loadings for online teaching data

=L S EBFRENRE TG

=n H¥1 H¥ 2 H¥ 3 HF 4
e HEmA THEEE I ES)
PRy 0.919 0.206 0.243 0.228
Y In) & 0.900 0.177 0.191 0.233
FELIN K 0.923 0.191 0.214 0.229
jUf S} 0.168 0.440 0.161 0.184
AR 0.480 0.331 0.214 0.304
R 0.255 0.267 0.112 0.729
[0 4 0.117 0.043 0.081 0.577
RATAEM 0.276 0.240 0.721 0.212
R 0.242 0.228 0.783 0.212
RATER 0.161 0.907 0.028 0.128
EP AR, 0.107 0.524 0.272 0.018
K@% 0.335 0.279 0.177 0.300
IEE RIS 0.075 0.165 0.137 —0.066
ERAZSEGIRIS 0.044 -0.009 0.020 0.168
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Figure 1. Optimal number of clusters by elbow method for online
teaching data
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Table 2. Basic demographic information of respondents to teacher subgroup questionnaire for online teaching
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Table 3. Main results of teacher subgroup questionnaire for online teaching
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Figure 2. K-means clustering results of online teaching data
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Figure 3. Projection of online teaching data on factor 1, factor 2, factor 3, and factor 4 in principal component analysis
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