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Abstract

This research aimed to: 1. construct and validate a five-tier multiple-choice diagnostic test
for identifying chemistry misconceptions regarding ionic bonding among tenth-grade students; and
2. diagnose the specific misconceptions held by tenth-grade students in learning ionic bonding.
The sample comprised 395 tenth-grade students during the 2024 academic year from schools
under the Secondary Educational Service Area Office Bangkok 1, selected via cluster random
sampling. The psychometric quality of the diagnostic instrument was evaluated based on content
validity, reliability, item difficulty, and discriminatory power. Data were analyzed using frequencies
and percentages.

The research findings revealed that: 1. the developed diagnostic instrument is a 10-item,
four-option multiple-choice test structured across five distinct tiers: Tier 1 (answer), Tier 2 (confidence
in the answer), Tier 3 (reason for the answer), Tier 4 (confidence in the reason), and Tier 5 (sources
of the answer and reason). The test covers 10 primary indicators, demonstrating an Index of Item-
Objective Congruence (I0C) ranging from 0.80 to 1.00 and an overall test reliability coefficient of
0.872. Regarding item statistics, Tier 1 exhibited a difficulty index of 0.35 — 0.63 and a discriminatory
power of 0.21 — 0.51, while Tier 3 exhibited a difficulty index of 0.39 — 0.74 and a discriminatory
power of 0.27 - 0.62. 2. The diagnostic results categorized the students into three groups: complete
conception, complete misconception, and partial misconception. Within the partial misconception
group, seven distinct conceptual patterns were identified. Analysis of the fifth tier indicated that
across all groups, the primary sources for the students' chosen answers and reasons were personal

opinions.

Keywords: Five - Tier Diagnostic Test, Misconception, Lonic Bonding
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