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Reflections on construction of the experimental course system
for environmental science in colleges and universities

Xiaoling Guo, Rong Chen, Jun’ou Du, Lizhe Cai, and Jun Liu

College of Environment and Ecology, Xiamen University, Xiamen 361102, Fujian, China

Abstract: The training effects of experimental courses determine the practical abilities of undergraduate students. Therefore,
it is essential to establish a comprehensive experimental course system that adapts to the undergraduate education of
environmental science. Here, we introduce the “basic-specialized-comprehensive” experimental course system of Xiamen
University, which is established following the principles of being systematic, comprehensive, and modular. To establish this
course system, we first increased the investment of lab facilities and enhanced the management of student labs. Then, we
improved the contexts of teaching and training according to the requirements of industry and society. Showing how this course
system is developed stepwise and the training effects of this system, we hope to provide a reference for the experimental
courses of environmental science in colleges and universities.
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Fig. 1 The experimental course system of environmental science.
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Table 1 Experimental courses of environmental science

R LI URFE K FEE IR H AR LI URFE K FEE IR H AR
Module Experimental courses and main projects Experimental courses and main projects
2ERIEASELES T (Discipline basic experiment 1) 2#FRMEEAKSZES 1T (Discipline basic experiment 11)
(1) SEIREERIE (1) Bl AR RO IR A I8
(1) Measurement of light intensity (1) Survey on the quantitative traits of plant communities on campus
(2) BFHMEY Y2 A RN ARAS i 1 (2) AR XA - e 200 L s 1 %) 52
(2) Field survey of wild plants and preparation of (2) Effects of low temperature on leave cell membrane
dehydrated specimens permeability
(3) AHAIFIRE 2 [A] S5 AT A% R 8] 2 (3) FhHEHEH Y Logistic FAIU G
(3) Survey on the spatial distribution of plant (3) Logistic regression of population growth
population
(4) MRS W 5 4B (@) FBEK A Cré*
(4) Monitoring and analysis of noise (4) Quantification of chromium (VI) in the water body
B8 (5) MU . JXUra] i) il 5 43 A (5) SR bW
f b (5) Monitoring and analysis of wind speed and  (5) Observation of animal habitats
Basic direction
experiment  (6) ZKili. pH HIlE (6) FEAIA RFR AT
module (6) Determination of water temperature and pH  (6) Analysis of effective accumulative temperature of plants
(7) FK AL R R (7) RAPHEERNE
(7) Determination of water conductivity (7) Determination of formaldehyde in the atmosphere
(8) "W W4T WA H 4] (8) HHA A2 R BR P A
(8) Identification of common minerals and rocks (8) Rapid analysis of pesticide residues in plants
(9) TIEAEERIE (9) B AR ER & B
(9) Quantification of soil bulk density (9) Quantification of the nitrite content in vegetables
(10) -3 HLT S = E (10) ZLARSMNDHL B SPE%2
(10) Quantification of organic matters in soil (10) Field survey of the mangrove wetland
(11) RIS . A S5
(12) Structure and usage of the microscope;
cellular structure
IR AR AL T (fh2F3B43) (Basic ISR AR SEES 1T (A= 453843) (Basic experiment of
experiment of environmental science I (chemistry)) environmental science II (biology))
(1) BIEYIE (1) A
(1) Determination of suspended solids (1) Pipettes guidelines
(2) AP E (2) 1EMETS Ve TR 1A B A AR WL
Lol 5L (2) Determination of chloride (2) Observation of zoogloeal and biofacies in activated sludge
B (fk2g . (3) BRI E (3) AR AMEFIELLE
AR (3) Determination of total hardness (3) Acute toxicity test of fish
Specialized  (4) YA E (4) FoHUBEAR 2% £ 2. TR Ll s £ 2
experiment  (4) Determination of dissolved oxygen (4) Effects of organophosphorus pesticides on
module acetylcholinesterase in fish brain
(chemistry,  (5) fLA=FE4A A AN E (5) F4JE X IR Ak UG Y S
biology) (5) Determination of chemical oxygen demand  (5) Effects of heavy metals on catalase in fish liver

(CoD)

(6) BEE R E

(6) Determination of alkalinity
() W Pyah i €

(7) Determination of petroleum

(6) & EFEALM bt I E

(6) Determination of chlorophyll in the eutrophic lake
(7) FRBEXSAE YA A R & S

(7) Effects of salinity on the proline content in plants
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(#3R 1)
L7 SEHURFRE B RS H AR SEHURFRE B RS H AR
Module Experimental courses and main projects Experimental courses and main projects
(8) WmE (8) Fx TZARIfIAZ A
(8) Determination of phosphorus (8) Micronucleus detection in the root tip of Vicia faba
(9) BRI E (9) /INELH B A ML e € PRI 22 534
(9) Determination of nitrogen oxide (9) Analysis of chromosome aberration in bone marrow cells of mice
(10) LIEATRYIHA PRI E (10) /NEUEBERE Z Y24 (PCE) RIS i £1 240 A i i
(10) Determination of organic matters in (10) Micronucleus test of polychromatic erythrocytes (PCE) in
soil/sediment mouse bone marrow and peripheral blood of mice
(11) AP E IO E bR . B (11) A R ) KB AR S ) R S PR B T A1 e il
(11) Determination of Pb and Cu in soil by (112) Field survey of macrobenthos in the rocky intertidal zone
graphite furnace atomic absorption spectrometry
(12) AFsm (12) ‘ARl R BT Sl 4 % N LSS o3
(12) Self-designed experiments (12) Indoor observation and analysis of macrobenthos in the
rocky intertidal zone
(13) ZIAARUE A S 10 A A PRI T A0 s
(13) Field survey of macrobenthos in mangrove wetland
(14) ZIRARIR IR TR Sh 4 14 25 LA 55 A
(14) Indoor observation and analysis of macrobenthos in
mangrove wetland
(15) BERIEHRHIAE S R G RIZEE I 5P
(15) Comprehensive monitoring and evaluation of coastal
wetland ecosystem
PRI T AR SEES (Basic experiment of IR A LR G KSCH (Comprehensive experiment of
Environmental Engineering) environmental science)
(1) TREEDIELL: (1) RAHEAREE
(1) Coagulation sedimentation experiment (1) Sampling of aerosol samples
(2) BT 3 Ab I K S5y (2) B8 KA PM2.5 HR B 43 A I
(2) The experiment of treating hard water by (2) Quantification of carbonaceous aerosols in PM 2.5
ion-exchange method
(3) MRSEWIEM AL IR & AU K ST (3) Il RAORL P h K I TCAL RS TR 20 Bl
(3) Experiment of treating wastewater containing (3) Determination of water-soluble inorganic ions in urban
ammonia nitrogen by biological aerated filter atmospheric particulates
(4) BELEY) S b B A A K L (8) Il RN R RLARS S e B g 2 T A ) Py U
(4) Treatment of wastewater containing ammonia (4) Determination of anionic surfactants in aerosols with different
s nitrogen by membrane bioreactor particle sizes in the urban atmosphere
g;*ﬁ (5) HUMHEALFREN IR 5K (5) ZEAIRE AL IR A

_ (5) Treatment of printing and dyeing wastewater
Comprehensive through electrolysis

EXPEriment (6) T HENALSIENL A S
modute (6) Treatment of printing and dyeing wastewater
using activated carbon

(7) F 3 [ 5 AR B G /N Bk il 2 B Lo I K v
I B S

(7) Preparation of embedded immaobilized gel beads
and test of bead absorption to dyes in wastewater

(8) 15K PlAS ML
(8) Visiting the wastewater treatment plant

(5) Sampling of bio-samples

(6) THHW K INE T A IR A AL F R AR I E

(6) Determination of biochemical indexes of organism long-term
exposed exposure to pollutants

(7) bR A RN 25 B WRORH €3 73 125 % v Sl 15 26 i 11
S &

(7) Separation and determination of 4 arsenic species in surface
water by HPLC-ICPMS

(8) = AR EZHINIE

(8) Determination of radon concentration in the air

9) o, By HCEHAKEIIE

(9) Measuring the a, B, y radioactivity in the ambient environment
(10) RJZMERMPURY)HA PLEARZ & BRI E

(10) Determination of organochlorine pesticides in the surface
seawater and sediment
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