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Pre-service mathematics teachers’ perceptions on mathematical modeling
and its educational use
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Abstract

Mathematical modeling has been a crucial topic in mathematics education as students’ problem solving competency are
regarded as a core skill for future society. Despite of the importance of mathematical modeling in school mathematics,
there have been very limited studies relating pre-service teachers’ knowledge and perceptions on mathematical modeling.
In this vein, this study aimed to investigate pe-service mathematics teachers’ perceptions on mathematical model,
mathematical modeling and educational use of mathematical modeling, and their relationships. The current study utilized
a survey consisted of 18 items. The responses of 210 pre-service mathematics teachers to the survey items were
quantitatively analyzed using descriptive statistics, analysis of variance, exploratory and confirmatory factor analysis, the
structural equation model, and multi group analysis. The results of analysis of variance revealed that pre-service
teachers in difference groups (majors, grades, and experiences with mathematical modeling) showed statistically
significant differences in mean values. Moreover, according to the results from the structural equation modeling analysis,
pre-service mathematics teachers perceptions on mathematical model and modeling affected their perceptions on
educational use of mathematical modeling. In addition, depending on their pre-experiences with mathematical modeling,
pre-service teachers represented a different relationship between perceptions on mathematical modeling and educational
use of mathematical modeling. Implications for future studies and mathematics classrooms were discussed.
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0.726
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1.350

0.826
0.757
3.99%
1.741

Section 2
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Mean
S.D.




450

ok

2
o2

[Table 2] Responses to the Item 1 YEQL & a9 23 o8 2t gyet 4
ltem Response ES AL UHA FAE F < 10%9] o] A=
1. Have you‘ experienged Yes: 125 No: 77 o] Y Eao] & HAuFoT Tt Aoz e
mathematical modeling? el
_y 4 “ves” Experience in Preparing S s e s
o e fem | whet kind of <2410 dees o AES A WA e o Founge £ @
experience did you have mzree”r:aﬂciblems_ mighjmaﬂ_cal dalo] 3k oS ZAE Ao I W% £ A
with mathematical modeing? | - 0P s o [Table 419} 2t} o] 99e] A% obd + WAl 99
o] Ay} mpRTIA R, 3478(16.2%)-417(195%)2] 8+
MBS F WA g ou] FetuAEd #34 B & Retda gustdn A v 99 3 5l 3
dof] #3k olAe] g Ao, oo tid Wik ¥4 0 EE ZAEeH 9HI 13HE AL vA U £
A= [Table 313 2tk F S99 5 138%((29 o Wdixe Fukg o9 on] FEtuAlEo] 4(AH)
§)-181%(38%) ALs F3toA A&stn e WEd  Ee 53D d9gste $HE 3t Y 3l T4
el mecehn gad. 1 v s B4 128 AoR Felsht A% Rtk 9 BREEHY Y
(5.71%)-29%(138%) 6719 A= T a9 Al 79 A= & §7 FHAN ol F e AL ojopr]dlA
(A8 FstA] &g, AR FoAsA &g, th 53t AlA"EThel distols ‘He’ S ‘ol shErolgt diw
A Feel ddeke FAH A derien, b @ oul FEumAlsel 47 14%8(67%), 4E21%)°019
WA 1417%(67.1%)-161%(76.7%)> ‘o]= AL 53}, =3
WAz B, Ahow BAY £ FAAA JAE
[Table 3] Frequencies for the ‘Mathematical Model” section
0:, Disag €zne [y Agree  Gene - Missi
Don't rally ree Agree Total
; some rally ng
know disagr  some at all
at all what  agree
ee what
2. Concrete manipulative such as fraction
bar, pattern  block, a three—dmenspnal P 4 3 9 83 81 0 8 210
solid(e.g., cube or polyhedron) is mathematical
model.
3. Equations and formulas such as quadratic
equations and velocity-distance equations are 32 4 9 16 39 58 44 8 210
mathematical models.
4. A visual representation such as a
coordinate plane and a vertical line is a 29 1 6 10 35 74 46 9 210
mathematical model.
5. Visual representations such as scale
maps and  architectural  designs  are 37 5 5 10 34 71 40 8 210
mathematical models.
6. A mathematical model can be used to
describe or summarize a given situation in a 29 1 5 6 18 76 67 8 210
concise form.
7. A mathematical model can be used to
describe the underlying causes of a given 38 2 4 13 33 71 4 8 210

situation.
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[Table 4] Frequencies for the ‘Mathematical Modeling’ section
3:
0= _ 2= About 4= 5= Missi
Don't Occas  half Usuall  Alway Total
Never
know ionally the y S
time
8. Each step of mathematical modeling can be % 0 5 45 89 o4 8 210
repeated many times.
9. Mathematical modeling begins with a realistic 3% 1 " % 61 » 8 210
story that can happen around us.
10. Mathematlcal modeling requires prerequisites or 3 : 5 o7 73 5 8 210
assumptions.
11. In mathematical modeling, it is necessary to
determine  whether the mathematical results are 35 2 3 19 68 75 8 210
appropriate for the actual situation.
12. Modification andl|mprovemlent are required at U 0 3 20 69 76 8 210
each stage of mathematical modeling.
13. As avrgsult of mathematical modeling, there is i m 69 31 3 4 8 210
only one definite answer.
[Table 5] Frequencies for the ‘Educational Use of Mathematical Modeling” section
2= 3
_ : 4= =
0_, Disag Cane | Diszy Agree  Gene = Missi
Don't rally ree Agree Total
ree : some  rally ng
know disagr some at all
at all what  agree
ee what
14. Mathematical modeling should be included
in the curriculum because students can leamn 25 0 1 10 44 76 46 8 210
how to use mathematics in everyday life.
15. Mathematical modeling should be included
in the curriculum because students can leamn 25 0 2 9 39 86 41 8 210
how to think mathematically.
16. Mathematical modeling should be included
in the curriculum because Q allows students to 28 ' 4 0 59 55 3 9 210
learn how to use mathematical models in other
class lessons than mathematics.
17. Students can improve their ability to
understand the scientific  phenomenon  more 28 2 7 7 57 56 44 8 210
deeply through mathematical modeling.
18. Through mathematical modeling, students
can improve their ab|||ty” to understand the U 5 " o4 67 3 3 8 210
phenomenon of humanities. (For  example,

language, literature, history, art, social science).
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[Table 6] Results from ANOVA

Sig.

F

Sum of

Mean Square

Squares

3193
3.027

22.348
584.176

Between

0.3%4

1.055

Section 2

193

Within

0615

0.768

9.882

356.469

Between

Differences
from major

Section 3

1.837
3.597
2.874

194
7

Within

25176
554.660

Between

0277

Section 4

193
4

Within

13.892
2.824

55.569
547.886

Between

0.001

Section 2

194

Within

0.006
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13.319
2.696
145.656

53.276 4
2.316

523.069

Between

0.001

4.940

Section 4

194

1

Within

145.656

460.868

Between

<0.001

62.894

Section 2

199
1
200

1

Within

Differences
in experience

125.560
1.204
128.902

2.266

125.560
240.792

Between

<0.001

104.289

Section 3

with
mathematical

Within

128.902
450.933

Between

modeling

<0.001

56.886

Section 4
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[Fig. 2] Final model
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