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Abstract

According to previous studies, meta-affect based on the interaction between cognitive and affective elements in
mathematics learning activities maintains a close mechanical relationship with the learner’s mathematical ability in
a similar way to meta—cognition. In this study, in order to grasp these characteristics phenomenologically, small
group problem-solving cases of Sth grade elementary mathematically gifted children were analyzed from a
meta-affective perspective. As a result, the two types of problem—solving cases of mathematically gifted children
were relatively frequent in the types of meta-affect in which cognitive element related to the cognitive
characteristics of mathematically gifted children appeared first. Meta-affects were actively acted as the
meta—function of evaluation and attitude types. In the case of successful problem-solving, it was largely biased by
the meta—function of evaluation type. In the case of unsuccessful problem-solving, it was largely biased by the
meta—function of the monitoring type. It could be seen that the cognitive and affective characteristics of
mathematically gifted children appear in problem solving activities through meta-affective activities. In particular, it
was found that the affective competence of the problem solver acted on problem-solving activities by meta-affect
in the form of emotion or attitude. The meta-affecive characteristics of mathematically gifted children and their
working principles will provide implications in terms of emotions and attitudes related to mathematics learning.
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[Table 1] Types of meta—affect(Do, 2018, p.44)

Types of meta-affect

C-C-A cognition about cognition about affect

C-A cognition about affect

C-A-C cognition about affect about cognition

C-A-A cognition about affect about affect

A-C affect about cognition

A-C-C affect about cognition about cognition

A-C-A affect about cognition about affect

A-A affect about affect

A-A-C affect about affect about cognition

A-A-A affect about affect about affect

C: cognition, A: affect
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[Table 2] Application problem(Do & Paik, 2019, p.63)

number problem

There are six natural numbers. Two three digits
were created using the first three digits and the last
three digits of this natural number. Supposing the
sum of these two numbers squared again equals the
first six digits, what is the sum of the numbers in
each of the first six digits?

Large cube was made by stacking several pieces of
the same sized blocks of wood in the shape of
small cubes as shown below. The total number of
pieces of wood seen on each of the six faces of the
large cube is four digits, and the total number of
small cubes used to make the large cube is three
digits. However, the number of small cubes in the
horizontal and vertical height of a large cube is said
to be a prime number.(A prime number is any
number that has no divisor except 1 and itself.)
How many times does this large cube add up to the
2 number of small cubes that fit into the width,
length, and height?

Large cube
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[Table 3] Classification criteria of Affective element(A)(Do,

2018, pp. 89-93)
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[Table 4] Meta-function type criteria of meta-affect(Do
2018, p.97)

affective | lower rank detail element
element element
satisfaction, self-esteem, gratitude,
positive puff 'up, pleasure, hopeful, delight,
emotion passtl(?n, fun, reass'urar'lce, comf(')lt,
(PE) part‘lgpatn‘/e(enthgmastlc), curiosity,
exciting, interesting, happy, good,
intimate, regal etc
emotion bored, uninteresting, inconvenient,
(E) disgusting, self-confident, anxiety,
negative frustrated, humiligted, confused,
emotion depressed, (.Jlsapp01nt§d, .unhappy,
(NE) nervous, guilt, despair, impatient,
anger, worried, shame, jealous,
boring, alienated, shy, fear, upset,
embarrassment, bothersome etc
positive attitude to problem, trying
to solve the problem successfully,
positive actively participate in problem—
attitude solving, focus on problem -solving
(PA) until the problem is completely
solved - positive reactions with
attitude positiye emotions etc. .
(A) negative posture to deal with
problems, try to solve the problem
. roughly, reluctantly participate in
r;etfiig: pro.blem*solving, thg attitude .Of
(NA) trying to answer without solving
the problem, solving problems with
dryness - affective reactions with
negative emotions, etc.
gftl)elinli beliefs  in problems, .beliefs . in
solving .problemfsolvmg‘ stratgg{gs, beliefs
(BP) in problem-solving activities
b(ellézef bzgzielln self*efﬁcacy be}iefs, selfjregulation
f(BS) beliefs, goal-oriented beliefs
bzl(iifalm belief in' collgagges, beliefs in
context(BC) collaborative activities
value for | value for the problem, value for
problem-sol | problem-solving strategy, value for
ving(VP) | problem-solving activity
value value for | self-efficacy value, self-regulating
V) oneself(VS) | value, goal-oriented value
Vasl(l)lzaflor value to' collgagges, value for
context(V5) collaborative activities

unique .
number type chain
chain containing remarks such as
1 plan | “How do I do it?"(design problem-
solving strategies and methods)
chain with remarks such as “don't
do it”, "Wait a minute, you have to
2 njanagte make it."(regulation, control, and
fmen management of progress of peer
behavior or accidents)
chain containing remarks such as
. “Why did you think this?”
monitor

3 Cing (monitoring  and  observing  the
cognitive and affective phenomena of
the problem or peer behavior)
chain containing remarks such as "is
evaluat- | wrong”(judgment, assessment and
ion evaluation of problems, problem-
olving processes, peer behavior, etc.)
a chain containing words like "I'm
wrong”.(possibility and  views on
problem-solving, known cognition
and positive phenomena)
chain containing remarks such as "to
solve problems with attitude such
as..."(participation in problem-solving
and positive or negative problem-
solving attitudes)
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