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Abstract

This study examined the types of abduction and the thinking strategies by the mathematics problems posed by students.
Four students who were 2nd graders in middle school participated in problem posing on four tasks that were given, and
the problems that they posed were classified into equivalence problem, isomorphic problem, and similar problem. The type
of abduction appeared were different depending on the type of problems that students posed. In case of equivalence
problem, the given condition of the problems was recognized as object for posing problems and it was the manipulative
abduction. In isomorphic problem and similar problem, manipulative abduction, theoretical abduction, and creative abduction
were all manifested, and creative abduction was manifested more in similar problem than in isomorphic problem. Thinking
strategies employed at abduction were examined in order to find out what rules were presumed by students across
problem posing activity. Seven types of thinking strategies were identified as having been used on rule inference by
manipulative selective abduction. Three types of knowledge were used on rule inference by theoretical selective abduction.
Three types of thinking strategies were used on rule inference by creative abduction.
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[Table 1] Problem posing type (Lee, 2020, p11)

standard
The story context is same as the
presented and there is no change in the
problem-solving process. In other words,
a case that students change a number to
different number
Problem solving process is the same as
the presented but the story context is
different from the presented.
The problem context is same as the
presented but the problem solving process
is different.

type

Equivalence
problem

Isomorphic
problem

Similar
problem
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[Table 2] Problem types posed by students (Lee, 2020,
p89)

problem | task 1 (Not routine) task 2 (routine)
frequenc % frequenc %
type v y
Bquivalence | = %3 3 %50
problem
Isomorphic 2 182 1 83
problem
Similar 5 55 8 667
problem
Total 11 100 12 100
FAES HAY A BA Lo dEiAE XA
36.3%, &JTA 182%, FAREA| 455%2] +AE THES
L, Y A A 200 disid e FAEA 25.0%, F

FEAl 83%, FAHEAl 66.7%°] A5 TEA. A=
of W= AA Al 237 F fAREAZE 13702 BE
Goll nls) 7Hd g3k

A st FpAel sl vl e g2 T T4 &

4o 0



ot Al WE7] 590 WE AR 499 hdel S99 A3 A%

Ag e wE el AN A {3 1)

=
PN @ U G
= 71E AN
A& sfrotdA doz Ay Hl% Adshs TAE g
+ xﬂgq_ ZpAlo] HkE

X

Y
2 diksiaA &4

[
fA/
o
1%
=
=
rir
2
>
)
oX,
o
N

ol
Hn

[Table 3] Example of students’ problem posing type for
not-routine problems (Lee, 2020, p87)

(Student L) When you make a matchstick with the

Equi|  same length and shape as connecting the squares in
vale

one direction as shown in the following figure, find

E(r:zb the relation between the number of squares and the
lem number of matchsticks required, and how many
matchsticks are needed to make 60 squares.

(Student H) A matchstick of the same length and
shape is used to make the regular triangles so that
they do not overlap and form a regular hexagon and
connect them in one direction. Find the relationship
between the number of regular hexagons and

isr(;rﬁ matchsticks, and how many matchsticks are needed
ic to make a regular hexagon with 18 regular triangles.
prob
lem

— —

simil (Student K) When you want to connect n-shaped

prob figures in a single direction using matchsticks, find

lem the number of matchsticks with a n-squares.

Y Aol telx= 3ol Al FAe] AR vt
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[Table 4] Example of student's problem posing type for
routine problems (Lee, 2020, p88)

(Student H) When the straight line y=ax+b
i satisfies all of the following conditions, find the
Equi value of ax2+b+2 for the constant a, b.

valen (a>0)
ce

probl (7} Pass point (0, 4)
em (1}) The width of a shape enclosed by the
straight line and the z and y axes is 10.

(Student L) When the straight line y=az+b

Misoim satisfies all of the following conditions, find the
orphi value of a—b for the constant a, b. (a <0)

¢ (7}) Pass point (4, 0), (0, 2)

probl

(1}) The width of a shape enclosed by the
straight line and the x and y axes is 4.

em

simil | (Student K) y=z, y=ar+b, (& a<0,z

ar intercept : 6), Find the value of a, b when the
probl two functions make the z-axis and the area of
em the isosceles triangle equal to 9.
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[Fig. 3] Student C's reasoning process (Lee, 2020, p.90)
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[Fig. 4] Student H's reasoning process (Lee, 2020, p.91)
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[Fig. 5] Student K's reasoning process (Lee, 2020, pp. 93-94)
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[Table 5] Thinking strategies of rule reasoning by problem posing abduction type (Lee, 2020, p123)

=

At

ool ot

N orir 1o &

fox ]

P
AL S} Bk 2e AEIhSel ofF A4
A

A e FAZEE weolUls AEES SEepARt o

Abduction type Rules Thinking strategies used for abduction reasoning code
Use when creating a problem by recognizing the
awareness condition presented in the problem as a mathematical | MSAI
object
Expressing the problem in figures, or pictures
. - visual i
representation V.l sua representatlon . MSA2
- display pictures numerically
- numeric representation
Menipulative- finding patt Find patterns i ials and think figurativel MSA3
celective abduction inding pattern ind patterns in materials and tl iguratively
analogical reasoning ?Xp?sin ;he‘ CUI'I”(%;:]E] gi.vefl §itglzj1tior‘1_ " uimg rules - that MSA4
Selective unctioned successfully in a similar situation
abduction . L . .
backwards thinking | Thinking of ¢=p, the inverse of p—=¢q MSA5
combination Combining two or more rules to form a new rule MSA6
elimination Eliminate unnecessary conditions MSA7
mathematical Using mathematical knowledge in lessons related to
TSA1
knowledge presented problems
Theoretical - . . .
selective abduction heuristic knowledge | Using life experience knowledge TSA2
divergent Using other subject knowledge TSA3
knowledge J . €
rise / influences Linking / . Integrating / Reorganizing mathematical LCAI
s topics outside the present problem areas
Little
creative creative abduction Generalization / Generalize materialized content to induce formulas or
. LCA2
abduction formula theorems
Big- .. .
original Incorporate or create rules that seem totally irrelevant BCAl

creative abduction
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