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The “online+offline” blended teaching mode under the
concept of STEAM education: taking Microbiology
Experiment as an example

LU Lele, LI Linke, LI Wenhua, HAO Yue, DONG Haiting, TANG Xinyan, SU Chun”
College of Life Sciences, Shaanxi Normal University, Xi’an 710062, Shaanxi, China

Abstract: With the continuous enrichment of information technology, the e-education guided by new
education concept and combined with online learning platform has become a novel trend of teaching
reform in colleges and universities. We introduced science, technology, engineering, art and
mathematics (abbreviated to STEAM) education concept to design the overall teaching process and
comprehensively optimized the students’ learning process by introducing the “online+offline” teaching
platform. The original scattered verification and operation experiments were re-integrated into an
independent research-based experiment project with multiple tasks as the main line and Blackboard
online platform as the auxiliary line. In the novel teaching mode, we taught in a student-centered manner
and provided students with more platforms for self-presentation and discussion. Then, we analyzed and
evaluated the teaching quality from four aspects: students’ performance, knowledge test, after-class
feedback, and experimental operation and report. The results indicated that this teaching mode not only
improved students’ learning quality and subjective initiative in Microbiology Experiments but also
cultivated students’ ability of problem solving and innovation in practice. This new teaching mode has

reference significance for the teaching of experiment courses in other biological disciplines.

Keywords: STEAM education concept; Microbiology Experiment; Blackboard online platform; blended
teaching mode
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Table 2 A four-dimensional evaluation of student achievement
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Table 3 Comparison of pre-test scores in
Microbiology Experiment between test and control
groups

205 SEIGA Wt HE2H

Group Test group Control group

274 NEK Students 88 89
MEKSH(Xx+SD)  22.67+12.29  20.73£11.96

Test score (x =SD)

t{H ¢ value 1.064

P {8 P value 0.289
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Table 4 Comparison of post-test scores in
Microbiology Experiment between test and control
groups

5 S X HRZH

Group Test group Control group

2F4 NHL Students 88 89

ME ST £SD)  42.7347.11  32.53+12.32

Test score (X £SD)

t{H ¢ value 6.755

P {H P value <0.001
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Figure 2 Feedback and overall comparative
analysis of teaching effect.
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Figure 3 Feedback and specific comparative analysis of teaching affect. 1: Test group; 2: Control group.
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