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ABSTRACT. The purpose of this study was to investigate the impact of student assessment activities on claim and evidence forma-
tion in argument-based inquiry (ABI) for high school students. The participants of the study were 166 grade 10 students from six dif-
ferent classes in the same high school. The experimental group (84 students) was taught Argument-Based Inquiry with students’
self and peer assessment activities. The comparative group (82 students) was taught without the activities. Over one semester
students participated in five ABI programs that we developed. According to the analysis of the claim and evidence from groups, the
experimental group had a significantly higher mean score than the comparative group. The result of analysis of students’ assess-
ment in the experimental group, the frequency about accurate and sufficient evidence revealed to be high and students assessed
whether peers’ claims fit with the evidence and whether peers’ explanations of the evidence’s validity was sufficient. Students’
answers in the survey and interviews showed that the students though they could improve the accuracy of their ideas, appropriate-
ness of their evidence, and the method of presenting evidence based on the assessment results.
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Table 1. Topics of Argument-based inquiry activities

Topic Type Period
Polarity of molecular B 2hr
Structure of molecular B 2hr
Effect of temperature on reaction rates A 2hr
Concentration and reaction rates A 2hr
Surface area and reaction rates A 2hr
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Table 2. Claim and Evidence Analysis in the 1% report
Experimental groups Comparative groups ¢ b
M SD M SD
Claim 1.46 1.18 2.08 1.74 -0.27 0.79
Evidence 1.38 0.97 2.00 1.50 -1.77 0.86
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Experimental groups

Comparative groups

M SD M SD ! P
Validity 2.00 0.00 2.00 0.00 0.00 1.00
Accuracy 1.75 0.44 1.75 0.53 0.00 1.00
Total 3.75 0.53 3.75 0.44 0.00 1.00
Table 4. Evidence Analysis in the 5" report
Experimental groups Comparative groups ¢ P
M SD M SD
Validity 1.83 0.48 1.71 0.55 -0.84 0.41
Sufficiency 1.58 0.58 1.08 0.65 -2.80 0.008"
Accuracy 1.13 0.45 0.96 0.20 -1.66 0.03"
Total 4.54 1.10 3.75 1.15 -0.29 0.04"

p<.05
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Table 5. Frequency of evaluation criteria in peer-assessment activities

TR ol 7Nk G BoHegiolA] S Bk ol Rt 5 A wAl ot 209

Fit with evidence Sufficiency of evidence Accuracy of evidence Aesthetic criterion Total
Topic 1 49(36.0%) 63(46.3%) 0(0.0%) 24(17.6%) 136(100%)
Topic 2 65(34.6%) 71(37.8%) 9(4.8%) 43(22.9%) 188(100%)
Topic 3 44(21.0%) 94(44.8%) 41(19.5%) 31(14.8%) 210(100%)
Topic 4 38(16.3%) 108(46.4%) 56(24.0%) 31(13.3%) 233(100%)
Topic 5 31(11.1%) 144(51.6%) 77(27.6%) 27(9.7%) 279(100%)
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Figure 3. Frequency of evaluation criteria in peer-assessment activities.
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Table 6. Frequency of evaluation criteria in self-assessment activities

Fit with evidence  Sufficiency of evidence Accuracy of evidence  Aesthetic criterion Total
Topic 1 8(21.6%) 26(70.3%) 0(0.0%) 3(8.1%) 37(100%)
Topic 2 20(20.0%) 60(60.0%) 9(9.0%) 11(11.0%) 100(100%)
Topic 3 9(8.6%) 63(60.0%) 20(19.0%) 13(12.4%) 105(100%)
Topic 4 6(5.7%) 51(48.1%) 29(27.4%) 20(18.9%) 106(100%)
Topic 5 4(3.1%) 56(43.8%) 44(34.4%) 24(18.8%) 128(100%)
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Figure 5. Frequency of evaluation criteria in self-assessment activities.
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