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Application of mind mapping model in the teaching of
molecular biology

Jue Wang, Lili Hu, Na Wu, and Guilan Li

Department of Basic Medicine, Shanxi University of Chinese Medicine, Jinzhong 030600, Shanxi, China

Abstract: Molecular biology is a biology course containing multiple core concepts and complex biological processes, which
are organized in a strong logic. In order to help the medical students in college of traditional Chinese medicine (TCM)
understand the content of this professional foundation course, we integrated the mind mapping model into the three sessions of
teaching this course. First, putting forward teaching questions through a “nine grids analysis” model before the class teaching;
second, transforming class teaching through a “six thinking hats” model; third, reviewing teaching content through a “pyramid
principle” model, which helps students develop closed-loop thinking skills. The students’ understandings to the course content
were enhanced by connecting, merging and diverging the relevant knowledge through thinking visualization. According to the
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questionnaire, 91% of the students believe that the application of mind mapping model is an effective teaching method, which

improves the teaching efficiency and effect. Furthermore, 76% of the students deem this method helps them improve their

thinking ability and they also try to apply this method to the study process of other courses. Therefore, the application of mind

mapping model in teaching plays an important role in fostering students’ high-order thinking skills and provides a new

approach for college curriculum teaching.
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Fig. 1 Diverging the concept “gene” using “nine-grids

analysis” model.
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Table 1 Connecting the relevant terms after diverging the concept “gene”
Fs Frf UL B A TRl (ORI 1A %) X I R N A
Number Questions to be explained (related words) Corresponding course content

1 DNA 53 @RI R

The relationship between DNA and chromosome
2 LN (DNA. RNA . [1R)

Central dogma (DNA, RNA, protein)

Base change and gene mutation

4 DNA FIEE 528
DNA and gene mutation

5 FENRIFNRAY | H R BEFAE Y2tk
Genotype and phenotype, protein function and
biological characters

6 HMIFIE IR B 3 1k

Exogenous gene expression

Qeafhasty (/ME)

Chromosome structure (nucleosome)

DNA &1l . DNA #55 , #ifesk . RNA &l . & E 5 ig
DNA replication, DNA transcription, reverse transcription,
RNA replication, protein translation

728 73 - HL il

Molecular mechanism of gene mutation
DTV ERRE

Molecular biology technology: site directed mutagenesis
PR B 701 HE ) o

Molecular biology of diseases

FAYSE 4 . B4 DNA $AR

Preparation of target gene, recombinant DNA technology
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Table 2 Comparison of the classic thinking and evolutionary thinking using the “six thinking hats” approach

ER ) 2o 8 4 Hor Al 1 4
Hat color Classic thinking Evolutionary thinking
e TEHE0E, Wi 2 e ZUMEENE, WS BEeAE R
Blue Command hat, calm and logical thinking Teachers wear the blue hat and output teaching
information
HE fREALTE, Hor & LS 4 FHERAE, BEXEAER
White Information processing hat, neutral and objective Students wear the white hat and receive
thinking teaching information
A P MR , S W AR SR 4 AR, BEHEED
Yellow Identify problem hat, optimistic and positive Students wear the yellow hat and organize
thinking teaching information
Be FBEHt R, EARLIF AR S 4 AR, R R
Black Critical hat, cautious negative thinking Students wear the black hat and question
teaching information
2118, ST, el e R AL, RBEAER
Red Feedback hat, perceptual intuitive thinking Students wear the red hats and feedback
teaching information
®e BB, BRER A3 4k FEEURIE, BIMTHCAE R
Green Innovative hat, creative thinking Students wear the green hat and innovate

teaching information
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Fig. 2 Application of “six thinking hats” model in teaching DNA replication.
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Fig. 4 Reverse analysis of recombinant DNA technology based on pyramid principle model.
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Table 3 Comparison of examination results of molecular biology between 2017 and 2018 TCM-majored students

R B BRAER FWENE Y R AR R SR 0 R AR R R ) R SR R

Grade Average Passrate Average score

Pass rate of Average score Pass rate of Average score of Pass rate of

score (%) of objective objective of essay essay short answer  short answer
questions questions (%) question questions (%) questions questions (%)
2017  69.94 70.66 35.92 94.20 13.11 65.22 20.96 52.17
2018  73.27 75.01 36.29 92.06 15.57 74.19 21.41 57.53
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