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ABSTRACT

This research aimed to create a four-tier diagnostic test for studying misconceptions in Mathematics
about rational numbers of seventh-grade students, including checking the quality of four-tier diagnostic tests,
studying group classification and analyzing misconceptions. The sample size consisted of 400 eighth-grade
students under the jurisdiction of Bangkok Metropolitan by multistage randomization. There were three phases of
the research process: 1) The development of a test to investigate misconceptions. 2)The construction and quality
validation of a four-tier diagnostic test and 3) Research to identify student misconceptions. The research results
showed that: 1) Most of the students had misconceptions about 15 concepts of rational numbers. 2) The
construction and quality validation of four-tier diagnostic tests. The content validity ranged from 0.80 — 1.00. The
mean difficulty index in the answer-tier and reason-tier were 0.57 and 0.55, while the discrimination index in the
answer-tier and reason-tier were 0.40 and 0.44, and reliability in the answer-tier and reason-tier were 0.97 and
0.98. 3) The result of a classification of concept groups and analysis of misconceptions was that most of the
students belonged to the group that had misconceptions and strong significant misconceptions about 8 concepts.
The following perspectives were presented: 1) The meaning of integers 2) The meaning of absolute values 3) The
value of decimals 4) The principle of determining the outcome of decimal subtraction 5) The reasonableness of
results applying the principle of decimal division to find solution 6) The meaning of improper fraction 7) Reading

fractions and 8) Comparing fractions

Keywords: Four-tier Diagnostic Test, Misconceptions, Rational Number
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