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This research aims to study the level of mathematical understanding regarding set operations, based
on the APOS theory framework, across different question types among preservice teachers in the southern Lao
People's Democratic Republic. The target group consists of 16 third-year mathematics preservice teachers enrolled in
the Bachelor of Secondary Education program (revised 2019) during the first semester of the academic year 2024 in
southern Lao PDR. The research instrument was a set operations task comprising 7 items, with a content validity index
(IOC) of 1.00. The tasks were divided into four question types: 1) Type 1 questions involved finding sets based on the
definition of set operations 2) Type 2 questions involved finding sets based on given conditions 3) Type 3 questions
involved demonstrating set equality and 4) Type 4 questions involved solving set operation problems in given
scenarios. The research employed content analysis and percentage statistics. The findings are as follows:1) For Type
1 questions, 16 preservice teachers (100%) could find the set resulting from union (A1); 13 (81.25%) from intersection
(A2); 12 (75%) from set difference (A3); 7 (43.75%) from complement (A4); 12 (75%) from union combined with
intersection (A5); 7 (43.75%) from intersection combined with set difference (A6); and 1 (6.25%) from the combination
of all four set operations (A7).2) For Type 2 questions, 8 preservice teachers (50%) could find sets based on given
conditions (P1), and 3 (18.75%) could find sets by linking properties related to set operations (01).3) For Type 3
questions, 4 preservice teachers (25%) demonstrated set operation properties through examples consistent with
those properties (P2); 1 (6.25%) proved properties related to set operations (S1); and none demonstrated properties
through examples reflecting general cases (02).4) For Type 4 questions, 1 preservice teacher (6.25%) applied set

operation properties to solve problems in given scenarios (S2).
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puinlanpinAans puiAusaqii widninddelutdesmas a.q 1978
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o JHiauelng Dubinsky (1991) T9ANNWLNAI1N LTS Reflective abstraction in
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(Arnon et al., 2014)
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l processcs
‘coordination
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encapsulation

de-encapsulation
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Aunc Dubinsky (1991). Reflective abstraction in advanced mathematical

thinking. Advanced mathematical thinking. Dordrecht: Kluwer
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Understanding Continuum
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