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ABSTRACT

This paper analyses the competence Iin argumentation about the socio-scientific iIssue of plastics of students with different
scientific backgrounds: 35 students in the fourth year of the Degree in Mechanical Engineering and 43 students in the Master's
Degree in Secondary Education Teaching of scientific specialities at the University of Malaga (Malaga, Spain). The activity
proposes to argue about the appropriateness of the ban on single-use plastics after attending as listeners to a short debate by two
students, one for and one against the issue.

er studies the arguments provided by university students with different scientific backgrounds on the issue of banning single-use plastics.
ental, economic and health aspects, among others, are present in this issue.
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METHOD -«
DATA ANALYSIS

PA RTI CI PA NTS =» The arguments offered were analysed according to Toulmin's model.

: : =» Rubric:
EU Undergraduates of the 4nd year of Degree in Mechanical N=35
Engineering of University of Malaga Conclusion
SG Chemical and Biological Graduated in training in a Master's N=43 0: No conclusion 1: Hesitation in reaching a 2: An adequate and accurate
Degree of University of Mélaga provided conclusion conclusion is provided
Evidence
Number of evidence
0 (No evidence) 1 2 3 4
Type of evidence
ACT'V'TY Economic 0 (No evidence) 1 2
Chemical 0 (No evidence) 1 2
Instruction on argumentation. Environmental risk 0 (No evidence) 1 2
PHASE 1 A training session: argumentation in the scientific area ® Toulmin's model. Health risk 0 (No evidence) 1 2
Legislative 0 (No evidence) 1 2
Debate about the problem. Social awareness 0 (No evidence) 1 2
PHASE 2 The participants listened to a 15-minute debate on the issue conducted in Justification
the classroom by three students. 0: No justification 1: A justification that does not link  2: A justification linking evidence
_ o provided evidence to conclusion is provided  to conclusion is provided
Making a decision on the problem.
PHASE 3 After the debate, the students made a reasoned decision on the issue: _ _ _
"The European Union has recently published a regulation to ban ® The Mann-Whitney U test was performed to determine the possible
single-use plastics; do you support or oppose this ban?» existence of statistically significant differences.
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RESULTS <

» 7/5.6% of the students favoured the plastic ban. No differences were observed regarding e participants.
» All students drew a conclusion in the level 2 of the rubric.

» Not all students justified the conclusion adequately, but listed a series of evidence only, t
» They based their conclusions on were qualitatively similar type of evidence, with minor d

®» Thus, the difference in the social awareness evidence, chemical evidence and health ri
students notably used economic evidence.

ce graduates.
the student profile.
e, was striking, while engineering

Conclusion Justification |Evidences
Economic Chemical Environmental Health risk Legislative Social Total number
risk awareness of evidence

Average EU 2.00 1.60 0.29 0.34 0.66 0.17 0.11 0.26 1.83
Average SG 2.00 1.33 0.05 0.60 0.65 0.30 0.16 0.67 2.44
Mann Whitney |Z=.000 /=-2.230 /=-2.893 /=-2.066 =-.194 /=-1.331 /=-.608 /=-2.972 /=2.762
U-test P=1.000 p=.026 p=.004 p=.039 p=.84 p=.83 P=.543 pP=.003 pP=.006

(No significance) | (In favour of EU) | (In favour of EU) | (In favour of SG) | (No significance) (No significance) | (No significance) | (In favour of SG) | (In favour of SG)
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» These results highlight the need for further training of science and engineering
undergraduates to argue in their profession and in their daily life in the best possible way.

® Finally, based on this preliminary study and with the idea of improving the quality of the _
scientific-technological argumentation of students, the design of mobile applications for ACKNOWLEDGEMENTS s
learning scientific argumentation on climate, environmental and resource efficient actions
IS intended as a future line of work
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