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Abstract

This study helps infant teachers practice a constructivism-based teacher education program that supports infant
mathematical inquiry activities and examines improvements in mathematical teaching knowledge, mathematical
teaching initiatives, mathematical interaction, constructivism belief and mathematical teaching efficacy. Twenty
two experiment group infant teachers and twenty two comparison group infant teachers were chosen at two
workforce educare centers. The experiment group infant teachers participated in 18 sessions of a constructivism
teacher training program for 8 weeks, but the comparison group infant teachers did not take part in the program.
Pretest and post-tests were implemented for the mathematical teaching knowledge, mathematical teaching
initiatives, mathematical interactions, constructivism belief and mathematical teaching efficacy in the experiment
group. Independent sample t-test and ANCOVA were tested using Windows SPSS statistics 21.0. The homogeneity
test for the experiment and comparison group revealed significant differences. ANCOVA was carried out after the
pretest score was controlled as a co-variance. Significant differences were indicated in mathematical teaching
knowledge, mathematical teaching initiative, mathematical interaction, constructivism belief and mathematical
teaching efficacy. The results indicated that a constructivism-based teacher education program to support infant
mathematical inquiry activities influenced improvements in mathematical teaching knowledge, mathematical
teaching initiative, mathematical interaction, constructivism belief and mathematical teaching efficacy. This study
proved the effects of the program based on constructivism theory content for the knowledge, skills and attitude
about infant teaching of mathematical initiatives and practiced a program of exploration, investigation, application
and assessment for infant teachers. The results can help infant teachers teach mathematical exploration activities

and help activate infant mathematical exploration activities.
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Table 1. General Background of the Experiment and Comparison Group

shaic, 5 ofzlollollA] WA Solut wrelmAl

AHVeR SA] 7 3k

THE AT 4% o]

rhor

Experiment group (V=22)

Comparison group (V=22)

Variable Index N (%) N (%)
Age Twenties 16 (72.7) 15 (68.2)
Thirties 3(13.6) 5(22.7)
Forties 3(13.6) 2(9.1)
Academy career College graduation 5(22.7) 7(31.8)
University graduation 16 (72.7) 15 (68.2)
Attending graduate school 1 (4.5) 0(.0)
Certification Ist grade daycare teacher 7(31.8) 11 (50.0)
2nd grade daycare teacher 15 (68.2) 11 (50.0)
Teacher career Below 1year 5(22.7) 4(18.2)
Over 1 year - below 3 years 8 (36.4) 7(31.8)
Over 3 year - below 5 years 3(13.6) 5(22.7)
Over 5 year - below 8 years 4(18.2) 3(13.6)
Over 8 years 2(9.1) 3(13.6)
Educare center type Workforce educare center 22 (100.0) 22 (100.0)
Infant age 0 year class 6(27.3) 10 (45.5)
1 year class 10 (45.5) 7 (31.8)
2 year class 6(27.3) 5(22.7)
Mathematical training during the training course None 11 (50.0) 12 (54.5)
Once 7(31.8) 6(27.3)
Twice 2(9.1) 2(9.1)
Over 3 times 2(9.1) 2(9.1)
Mathematical training during work None 19 (86.4) 18 (81.8)
Yes 3(13.6) 4(18.2)
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Table 2. Pretest Differences of Mathematical Teaching Knowledge, Mathematical Teaching Initiative, Mathematical Interaction, Constructivism Belief and Mathematical

Teaching Efficacy (V=44)

Experiment group Comparison group

Variable Index t
M (D) M (SD)
Mathematical teaching knowledge Total 3.51 (35) 3.51 (39) .02
Mathematical exploration process 3.82 (47) 3.70 (42) 94
Mathematical exploration contents 3.36 (.55) 3.45 (49) -.54
Mathematical exploration teaching method 3.27 (37) 3.34 (.38) -.61
Learner 3.54 (.39) 3.59 (.43) -42
Professionalism development 3.58 (.41) 3.49 (.63) .55
Mathematical teaching initiative Total 3.77 (31) 3.70 (.30) 85
Mathematical interaction Total 2.52 (.51) 2.82 (.52) -193
Constructivism belief Total 3.80 (:30) 3.40 (.26) 477"
Suitability belief 4.26 (49) 3.70 (:33) 451"
Unsuitability belief 3.34 (.40) 3.10 (.39) 2.03
Mathematical teaching efficacy Total 3.10 (.29) 3.05 (.22) .60
Result expectation 3.18 (.38) 3.01 (.33) 1.43
Ability belief 3.01 (40) 3.07 (.26) -.58
“p<.001.
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Table 3. Mean and Standard Deviation of Pretest, Post-test, Adjustment Post-test of Mathematical Teaching Knowledge

. Pretest Post-test Adjustment post-test
Variance Group (V)
M (SD) M (D) M (SE)
Total Experiment group (22) 3.51 (.35) 420 (.43) 4.20 (.09)
Comparison group (22) 3.51 (.39) 3.49 (.44) 3.49 (.09)
Mathematical exploration process Experiment group (22) 3.82 (.47) 436 (.47) 434 (.12)
Comparison group (22) 3.70 (42) 3.70 (.62) 3.71 (112)
Mathematical exploration contents Experiment group (22) 3.36 (.55) 4.14 (55) 414 (.12)
Comparison group (22) 3.45 (.49) 3.57 (53) 3.57 (.12)
Mathematical exploration teaching method Experiment group (22) 3.27 (.37) 3.99 (.37) 400 (.08)
Comparison group (22) 3.34 (.38) 3.37 (.36) 3.36 (.08)
Learner Experiment group (22) 3.54 (.39) 4.11 (.54) 4.12 (.10)
Comparison group (22) 3.59 (43) 3.47 (49) 3.46 (.10)
Professionalism development Experiment group (22) 3.58 (41) 4.40 (48) 439 (.12)
Comparison group (22) 3.49 (.63) 3.32 (.65) 3.33 (.12)
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(2009)°] Bredekamp & Rosegrant (1992), Caldera 5-(1989), &3l tigjA= Jikoz zﬂﬂs}oﬂ\:} B o]TLof| A SLAdEe]
Snow (1983), Martinez (1985), Lee “5(2006)2] 1ol A] Al o] /\EJE(Cronbachs )= DAY 91, F2AFAY

Sto] AR o} atekoll A wAek] B AR 97HA] 2
Ko®} Kim (2019)0] =& S/d7k Z1& ARg-sH3irh “’ﬂ&

Asl7), 22517, uelslr], Wakhly), mekoly), AR,
7], I k], Haskelrlel F oo s 1**5404
o} 7 539 ofuls Asaal f1of] Bhe olE SolFe] S
Ao AA| e s Fokes sielt), olE 5o weksr]: At
Fore] s Il = whefshe (0l "000] A A HE A
O 7 G oo ) FOo8 HolE9 ofsiE itk 7 &

~r_<z

alo] EpAdS Blolaly] Qe o}Est ws: 1013}k o]2lo|A] WA}
e Rt UAl R AL 3R100A] A A ehelntol Wi-8Ek
T 3R &ALl HAT)ES B gt Ao Uk Likert 4
A Az A AR 5 1ol i AAIRF 43 o= 3
A M7} =942 42514 AFS g o] =98 ofn|gle), 2
Ao A] A12| % (Cronbach’s a)i= . 77=2 LFERLTE,

4) FRFAIY

ForuAte] HgFofaldE SH4517] 915 B2+ Lim
(2007)0] 7QEFsl Ao WSAlE ZAHELE oJofllo
Al AgFehA 4243k Sungd} Kim (2018b)2] %S AFR-519)
ok, AR Hmls & o5Rgro 2 AFPAG 117 i
FARA 1470 ERRo R A EoIqlT, AR A

Likert 58 =&, %05 71314 90ef 1gleflA] - ik 5

110 | Vol.58, No.1, February 2020: 105-120

89 Uepton AA Hw=o] AlZ%(Cronbachs )= 91&
’L?:li | LrERT.

5) S8t Es 7t
ForuAte] et =7317] 918l Luo (2000)2]
ArollA ARSRE etalRs it A Jung (2001)0] 2Lt
2} aSARto] WA wekslal, Kim¥} Kim (2013)0] gofalAtol]
SHA| ThA] 427 eksto] ARSS At ARSSIQITE, A0 519
a2 gore] a3k E% éﬂM gt wAke] e Sshe

‘7%,}7]1‘41:@~/L 11+

n>4 ml

ety 7%4 JEM] O*D} WOM UHT
wo] U}, Al tisA= Jito s XHF%M A4
e 4;@4;@#7}0] o AL olmgit) B ¢l A 4=Ekm
T9] AlZ % (Cronbach’s )= A7 |tHas7t 87,
7 st 84 vepton, ehuaasit A4 2z

A& (Cronbach’s o)+ .89% AlZ|57]] et

7],lc__

3. G EX|
1) ofuj A}
ot ok Halsky 2|9 3t o] WARLS R T

www.fer.or.kr



.
2

02
=]
4
o
12
o

=
ek
of

A
[

2 9Iet TaF0| MAmSEE 10| HotmAle] 25HK|E

il

#Heloi| olxl= &t

Table 4. ANCOVA Result of Mathematical Teaching Knowledge
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Variance Variant Sum of squares  Degree of freedom  Mean square F
Total Covariance (pretest) 58 1 58 3.25
Main effect (group) 559 1 559 31617
Error 7.25 41 18
Total adjustment 13.42 43
Mathematical exploration process Covariance (pretest) .60 1 60 2.01
Main effect (group) 425 1 425 14317
Error 1217 41 .30
Total adjustment 17.58 43
Mathematical exploration contents Covariance (pretest) 05 1 05 15
Main effect (group) 355 1 355 181
Error 12.34 41 30
Total adjustment 15.90 43
Mathematical exploration teaching method Covariance (pretest) .55 1 .55 443
Main effect (group) 454 1 454 3676
Error 5.07 41 12
Total adjustment 9.90 43
Learner Covariance (pretest) 1.40 1 1.40 6.00
Main effect (group) 477 1 477 2038"
Error 9.59 41 23
Total adjustment 15.45 43
Professionalism development Covariance (pretest) 85 1 85 2.73
Main effect (group) 12.17 1 12.17 39.13"
Error 12.76 41 31
Total adjustment 26.43 43
‘p<.05. p<.01. "p<.001.
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2. Improve the infant teacher's

. Improve the infant teacher's

mathematical teaching knowledge.

mathematical teaching initiative.

Skills to support infant's
mathematical inquiry

activities

Purpose 3. Improve the infant teacher's mathematical interaction.
4. Improve the infant teacher's constructivism belief.
5. Improve the infant teacher's mathematical teaching efficacy.
* Mathematical teaching knowledge
- Knowledge on the childcare processes of mathematical inquiry
Knowledge to support o
) ) - Knowledge of mathematical inquiry
infant's mathematical . . S
o o - Knowledge of the teaching and learning methods for mathematical inquiry
inquiry activities
- Knowledge of learners
- Knowledge of expertise development
Elements of
Content * Mathematical teaching initiative

* Mathematical interaction
Promoting, recognizing, imitating, changing a direction

Showing a model, giving information, elaborating. composing together, expanding

Attitude to support
infant's mathematical

inquiry activities

* Constructivism belief

* Mathematical teaching efficacy

Application method

Constructivism based teacher education program

First session Second session
Inquiring Investigating Applying Evaluating
- Sharing - Collecting data - Practicing | - Evaluation of
experiences and sharing - Solving the method to
. Program learning stage - Discovering information problems solve a problems
Teaching and
. problems - Deriving a - Remembering
learning
plan to solve - Evaluation on
method
problems education
Handout for educational materials, PPT lecture materials, theme related videos,
Use of media mathematical activity data, video and voice recorders, materials required for
educational activities
Questionnaire  on the satisfaction with mathematical teaching knowledge,
Evaluation Quantitative evaluation mathematical teaching initiative, mathematical interaction, constructivism belief,

mathematical teaching efficacy

Figure 1. Construction of constructivism-based teacher education program.
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Table 5. Mean and Standard Deviation of Pretest, Post-test, Adjustment Post-test of Mathematical Teaching Initiative (V=44)

. Pretest Post-test Adjustment post-test
Variance Group (V)
M (SD) M (SD) M (SE)
Mathematical teaching initiative Experiment group (22) 3.77 (31) 414 (32) 4.14 (.09)
Comparison group (22) 3.70 (.30) 3.65 (.47) 3.66 (.09)
Table 6. ANCOVA Result of Mathematical Teaching Initiative
Variance Variant Sum of squares  Degree of freedom Mean square IF
Mathematical teaching initiative Covariance (pretest) 15 1 15 .88
Main effect (group) 2.50 1 2.50 15.19"
Error 6.74 41 .16
Total adjustment 9.58 43

“p<.001.

Table 7. Mean and Standard Deviation of Pretest, Post-test, Adjustment Post-test of Mathematical Interaction

. Pretest Post-test Adjustment  post-test
Variance Group (V)
M (SD) M (SD) M (SE)
Mathematical interaction Experiment group (22) 2.52 (51) 3.47 (30) 3.47 (.09)
Comparison group (22) 2.82 (52) 2.70 (.48) 2.69 (.09)
Table 8. ANCOVA Result of Mathematical Interaction
Variance Variant Sum of squares Degree of freedom Mean square F
Mathematical interaction Covariance (pretest) .02 1 .02 12
Main effect (group) 6.16 1 6.16 37.04"
Error 6.81 41 A7
Total adjustment 13.32 43
“p<.001.
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Table 9. Mean and Standard Deviation of Pretest, Post-test, Adjustment Post-test of Constructivism Belief

. Pretest Post-test Adjustment post-test
Variance Group(N)
M (SD) M (SD) M (SE)
Total Experiment group (22) 3.80 (.30) 4.07 (32) 3.98 (.07)
Comparison group (22) 3.40 (.26) 3.45(.31) 3.54 (.07)
Suitability belief Experiment group (22) 4.26 (.49) 4.38 (.46) 431(.09)
Comparison group (22) 3.70 (.33) 3.73 (.29) 3.79 (.09)
Unsuitability belief Experiment group (22) 3.34 (.40) 3.76 (.56) 3.68 (.10)
Comparison group (22) 3.10 (.39) 3.17 (.47) 3.25(.10)
Table 10. ANCOVA Result of Constructivism Belief
Variance Variant Sum of squares Degree of freedom Mean square IF
Total Covariance (pretest) 67 1 67 7.80"
Main effect (group) 1.38 1 1.38 16.19"
Error 351 41 .09
Total adjustment 8.42 43
Suitability belief Covariance (pretest) 36 1 36 2.51
Main effect (group) 2.02 1 2.02 1401"
Error 5.92 41 14
Total adjustment 10.92 43
Unsuitability belief Covariance (pretest) 2.79 1 2.79 1347
Main effect (group) 1.90 1 1.90 918"
Error 8.50 41 21
Total adjustment 15.17 43

“p<01, " p<.001.

Table 11. In Mean and Standard Deviation of Pretest, Post-test, Adjustment Post-test of Mathematical Teaching Efficacy

. Pretest Post-test Adjustment post-test

Variance Group (V)

M (SD) M (SD) M (SE)

Total Experiment group (22) 3.10 (.29) 3.71(.35) 3.70 (.05)

Comparison group (22) 3.05(.22) 3.07 (.17) 3.08 (.05)

Result expectation Experiment group (22) 3.18 (.38) 3.62 (.46) 3.59 (.08)

Comparison group (22) 3.01 (.33) 2.97 (.28) 3.00 (.08)

Belief expectation Experiment group (22) 3.01 (.40) 3.79 (.35) 3.80 (.06)

Comparison group (22) 3.07 (.26) 3.17 (.28) 3.16 (.06)
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Table 12. ANCOVA Result of Mathematical Teaching Efficacy

Family and Environment Research fer

Variance Variant Sum of squares Degree of freedom Mean square F

Total Covariance (pretest) 48 1 48 747"
Main effect (group) 415 1 415 64.18"
Error 2.65 4 .07
Total adjustment 7.59 43

Result expectation Covariance (pretest) 83 1 83 6.45
Main effect (group) 3.68 1 3.68 2873
Error 5.25 41 A3
Total adjustment 10.77 43

Belief expectation Covariance (pretest) 59 1 59 6.87
Main effect (group) 448 1 448 5210"
Error 3.53 41 .09
Total adjustment 8.35 43

‘p<.05. p<.01. p<.001.
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