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A Relationship between Number Sense and Attitude toward Mathematics of

Pre-service Elementary Special Education Teacher: Verifying the Mediating
Effect of Mathematics Teaching Efficacy
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(Pusan National University)

Abstract

The purpose of this research is to identify the level of number sense, the attitude toward mathematics
and the mathematics teaching efficacy of pre-service elementary special education teachers and to verify the
mediation effect of mathematics teaching efficacy between number sense and attitude toward mathematics.
70 university students participated in research. The results from this study are as following: First, the level
of number sense among pre-service elementary special education teachers was not so high. They had
negative attitude toward mathematics and their mathematics teaching efficacy was on the average level.
Second, positive correlationships were shown between number sense and attitude toward mathematics and
between number sense and mathematics teaching efficacy. The mediating effect of the mathematics teaching
efficacy in the relationship between number sense and attitude toward mathematics was found. The
limitations of the study and directions for future studies were discussed.
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<Table 1> Characteristics of Study Subjects

Variable N %

Grade 2 31 443

Crade Grade 3 39 55.7

Male 13 18.6

Gender Female 57 81.4

Experience of Experience 19 27.1
Mathematics No

Course Experience 51 72.9

Total 70 100.0
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<Table 2> Components of Number Sense and Number of Item
Number
Components Content of items Example
Understanding - .
the meaning  The ability to recognize the 5 Which one 2 or -~ is closer to L2
and size of relative size of numbers 8 13 2
numbers
Understanding The ability to recognize Select the correct answer for 391x0.95, without the
the meaning  how the result will change 3 calculating.
and effect of when operations or numbers
operations are changed in calculations @D < 391 @ >391 @ =391 @ unknown
A walked 0.4828km, B walked Ekm C walked ikm,
M " The ability to determine and 17 7
beeg(s)llt]lrl’fligsl use referencjc points .that.can 2 D walked IQTI E walked 0.966km, F walked %km
vary according to situations Without ﬁndmg an exact answer, please order the distance
they walked from the farthest to the nearest.
Flexible Individual problem solving A used the calculator to compute 49.05x6.044-2964582, he
p without resorting to written . p p : :
computing calculations and estimations forgot to write the decimal point. Without finding an exact
and counting p . - answer, please use estimation to decide which of the
in order to investigate the 3

strategies for appropriateness of the result

following shows the correct location of the decimal point?

mental . .
- emphasizes the ability to do
computation mental calculations D 29.64582 (2) 296.4582 (3) 2964.582 @) 29645.82
Total number of item 10
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<Table 3> Attitude toward Mathematics

Sub item Item number Nu;nber
of items
. 1, 8* 11, 14, 20, 21,
Social Value 28%, 33 8
4,9, 15, 17*, 19*, 26,
Self-Concept 30, 40* 8
2, 5, 12, 16, 23*, 24
Interest 35, 38 8
- 3, 7, 13, 27, 32*, 35%
Motivation 36, 39 8
. 6, 10%, 18%, 22%* 20*
Anxiety 31%, 34%, 37 8
Total number of item 40

*Marks are inverse operation items.
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<Table 5> Number Sense, Attitude toward 7y 32

7}3}
Mathematics and Mathematics B 7+ AbnalA)
Teaching Efficacy of Pre-service

Elementary  Special  Education ﬂlﬂé%——‘i—?ﬂ@iﬂ T2t Ftel] ot E
Teacher 5, FuTasyt 1 AHAA= <Table 67
— Ot AT el g AR 36, p <
Number Sense 523 1.84 0D), G %‘*Q‘ﬂ_fﬁﬁ%@’@: 265, p < .05),
Social Value 300 0.60 FeuFasHdt ool W B (= 580, p
Attitude Self-Concept 264 0.60 < OnFtell= Fejvlst AAAAZE Vel
toward Interest 257075 ghe) dig g a9l el Fele ool i@
Mahemaics e aw oy SO TR M ES A 48, p
Toul T oss < ODE uEhla, Semsase) a9 el
Mathematics Me sEel gk Agol szt fejv)st A
. Teachligr%%cgg}come 3.30 0.38 227 (= 260, p < .05)7F LFERRETE S28to] gt
Vleahing personal HEel RE Seladls FRurEEde 9
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<Table 6> Relationship between Number Sense, Attitude toward Mathematics and Mathematics Teaching
Efficacy
a b c d e f g h i j
a. Number Sense
b. Social value .046
c. Self-concept 3527 .406™
d. Interest 4287 466" 830
e. Motivation 3877 5287 7377 8277
f. Anxiety 3037 3977 8077 771™ 7067
g. Attitude toward - - - - - -

Mathematics 363 .645 .894 .926 .894 .876

h. Mathematics
Teaching Outcome 144 204 259 277 316 078 264

Efficacy
i‘ Personal * * ok Kk Kk ok *% *
Mathematics Teaching | .260 .299 .607 502 S12 .620 .601 270
Efficacy
j, Mathematics * *k *k *k Aok Hk ok ok ok

.265 324 .583 S12 539 504 .580 .689 .884

Teaching Efficacy
**p < .01, *p < .05
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<Table 7> Influence of Number Sense and Mathematics Teaching Efficacy on Attitude toward

Mathematics
Independent Dependent 2
Step variable variable B B t R F VIF
Mathematics . s
Stepl Number Sense Teaching 049 022 265 2269 .07 5.150 1.000
Efficacy
Step2  Number Sense  Affitude toward 59 534 363 3914”132 103297 1.000
Mathematics
Number Sense ~ Adlitude toward g 30 595 5262
Mathematics
Step3 Mathematics . 384 20.849™ 1.076
Teaching Attitude toward g0y 61 550 503"
Mathematics
Efficacy

kD <.001, **p<.01, ¥p<.05
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<Table 8> Verifying the mediating effect of mathematics teaching efficacy

Path

a(SEa) b(SEb) Zab

Number Sense— Mathematics Teaching Efficacy
— Attitude toward Mathematics

.049(.022)

842(.161) 2.049"

*p < .05
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