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Abstract

As a new pollutant in freshwater ecosystem, microplastics’ migration along the food chain has both
environmental scientific significance and social education value. Taking the freshwater environment
around campus as the research scene, based on the existing literature data and previous monitoring
results, this paper combs the distribution characteristics, trophic level transfer law and sublethal eco-
logical effect of microplastics in freshwater ecosystem, and focuses on how to transform the above
scientific research results into inquiry curriculum resources for environmental education in middle
schools. The analysis shows that microplastics are mainly composed of PE, PP and PET in fresh water
environment, and the particles with particle size less than 50 pm account for about 60%, which are
easier to be enriched in nearshore, slow flow area and sedimentary area. The average enrichment
(dry weight) of cladocera, snails and small fishes in the rivers around the campus were 0.6 + 0.15 par-
ticles/ind, 1.2 * 0.25 particles/ind and 1.6 * 0.30 particles/g, respectively, showing an upward trend
with the increase of trophic level. Microplastics exposure can reduce the growth rate of freshwater
fish body length by about 18% and increase the activity of antioxidant enzymes in the liver by about
25%, reflecting the obvious sublethal stress effect. On this basis, this paper designs a middle school
environmental education curriculum module with “sampling monitoring-microscopic identification-
data analysis-action initiative” as the main line, aiming at improving teenagers’ comprehensive liter-
acy of microplastics pollution cognition, ecological risk judgment and plastic reduction action through
the teaching transformation of real scientific research data.
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Table 1. Basic information table of microplastics sampling point of freshwater environment
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Figure 1. Statistical chart of microplastics types in different
freshwater environments
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Table 2. Microplastics enrichment of different organisms in rivers around campus (monitoring data, n > 25, mean standard error)
= 2. REFAGARAEEMHENEEREUTNEIE, n>25, 9E £ FER)
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Table 3. Comparison of microplastics enrichment of organisms with different nutritional levels
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Figure 2. Flow chart of microplastics’ delivery in freshwater food chain
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Table 4. Effect of particle size on biological enrichment of rivers around campus (monitoring data, n > 20)
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Table 5. Effects of microplastics exposure on physiological indexes of freshwater fish
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