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ABSTRACT

This study used metaphors as a analysis tool to investigate elementary school students’ formation and development of angle concepts. For this
purpose, the students were asked to write words associated with angle, right angle, acute angle and obtuse angle and to explain why. In case
of angle and right angle, responses of 268 students from 3rd to 6th graders were analyzed and for acute angle and obtuse angle, those of 192
students from 4th to 6th graders were examined. As the results of categorizing the metaphors, they can be classified into categories such as; (1)
qualitative aspects: ‘things metaphor’, ‘personality metaphor’, ‘emotions metaphor’ etc., (2) quantitative aspects: ‘motions metaphor’, ‘changes
metaphor’, ‘emotions metaphor’ etc., and (3) relational aspects: ‘shape relations metaphor.” The metaphoric expressions were prominent in
‘qualitative aspects’ associated with shapes. As for the other aspects, ‘quantitative aspect™ the size of angles and the amount of spread and
‘relational aspects’ - elements of angle and relationship with another shapes, the frequency increses were shown to as grade levels were up. In case
of right angle and acute angle, ‘qualitative aspects’ associated with shapes were outstanding and the frequency of the metaphoric expressions of
obtuse angle was distributed similarly in three aspects. As the figure strand and the measurement strand are integrated to an strand in the 2022
revised curriculum, we need more discussion of multifaced aspects of angle and the leaming sequences in the ‘figure and measurement’ strand.
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Table 1. Analysis of metaphors for angles in three aspects

Grade Shapes (%) Measure (%) Components (%)
3 37(68.5) 4(74) 13(24.1)
4 20(55.5) 10(27.8) 6(16.7)
5 25(46.3) 13(24.1) 16 (29.6)
6 19 (37.3) 15(294) 17(33.3)
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Table 2. Analysis of metaphors for right angle in three aspects

Grade Shapes (%) Measure (%) Components (%)
3 45 (86.5) 0(0) 7(13.5)
4 33(80.5) 3(7.3) 5(122)
5 45 (81.8) 3(55) 7(12.7)
6 33(66.0) 7(14.0) 10(20.0)
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Table 3. Analysis of metaphors for acute angle in three aspects

Grade Shapes (%) Measure (%) Components (%)
4 29(72.5) 9(22.5) 2(5.0)
5 39 (684) 16 (28.1) 2(3.3)
6 26(53.1) 21 (42.8) 2(4.1)
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Table 4. Analysis of metaphors for obtuse angle in three aspects
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4 19(52.8) 16 (44.4) 1(2.8)
5 30(60.0) 19 (38.0) 1(2.0)
6 28(57.1) 20 (40.8) 12.1)

o A 250 24, A7, ollZ), £l that 294 HHlo| BAlE Batol 25350 4 7Y Aol Holk 297
olulA|E 22 4 AT 2 S of2] 7H IS o Woizl Zlo| ohje} stel Adue T4k et o] ey
LA e gete Bgold 94 BAS WFBEL 2, A2, o, £40) Y skl S5 Lg0l MRS 25
o4 A3t A1 ol 1) FAL @il b/} RRSARL, 5040l 2l lol 2 A & 9ol S el 291
ofo] Boil4 12 4 93 A ZgiolM 7, 47}, o2}, £240lA] FEOE AFEe 28>, <9ty

o] 5, <2 290 B Jo| 244 HPS 7|NO R <Q17Hg0] 26>5 Lehydl
Figure 17} 22T}, 7te] mofe] Zniolq 2 of, 2j7}e] ofm|A| i AL} RHAC 2 94gtolut HEghe Leha, ofzte] oju]x|
Lolg 4Aow d2ighe e, £

ANGLE Is PERSONALITY

Source domain Target domain
PERSONALITY ANGLE

right angle

\J

a genius

\J

a nervous temperament, a sensitive person acute angle

a heavy sleeper, a keeper — obtuse angle

Figure 1. <ANGLE Is PERSONALITY> in the aspect of shapes
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ANGLE Is MOTION

Target domain
ANGLE

Source domain

MOTION

bow — right angle

wink — acute angle

yoga, ski — obtuse angle

Figure 2. <ANGLE Is MOTION> in the aspect of the amount of spread
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ANGLE Is COMPONENTS

Target domain
ANGLE

Source domain
COMPONENTS

square — right angle

(equilateral) triangle — acute angle

(regular) pentagon —> obtuse angle

Figure 3. <ANGLE Is COMPONENTS> in the aspect of relations
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