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Abstract
This study aimed to develop and apply the four-tier number sense test (4TNST) to examine sixth grade students’
number sense performance, the difference between students’ confidence ratings in the answer and reason tiers,
and the difference in confidence ratings between students who gave correct and incorrect responses via a four-
tier number sense test (4TNST), and possible misconceptions. The 4TNST includes an answer tier (1st-tier),
confidence tier (2nd-tier), reason tier (3rd-tier), and confidence tier (4wm-tier). 997 sixth grade students from
different areas in Taiwan were selected to join this study. Results showed that the four tier test has good
reliability and validity. There is a differences on the confidence ratings between the answer-tier and reason-tier.
Results also showed that there is a difference on the confidence ratings between the correct and incorrect
responses. Students’ misconceptions related to answer and reason tiers are discussed. The implications based

on the findings of this study are also discussed.

Keywor ds. Confidence index, Four-tier test, Number sense, sixth grade
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Abstract
The present study aimed to analyze the designs of mathematics problems involving algebra for elementary
students in Finland, Indonesia, Malaysia, Taiwan, and Singapore. The analyses concerned four dimensions of
problems designs: representational forms, cognitive demand levels, contextual features, and response types to
the problems. The chi-square tests revealed that there is a significant difference of problems designs on specific
categories in the four dimensions among the five countries, which we argued but not claimed that it might
influence students’ mathematics performance in the five countries. The analysis of textbooks in the five
countries provides a picture of students’ potential engagement with different designs of mathematics problems
that can develop their abilities to comprehend and generate mathematical concepts and arguments concerning
algebra at the elementary grades. The other findings on the cognitive demand levels, contextual features, and
response types to the problems could also provide insights to the differences of students’ opportunities to learn

in the five countries. The discussion and implication of the findings are presented in a point-to-point manner.

K eywor ds: Mathematics, Number and operations, Textbook
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