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Objective: This study aimed to explore early childhood educators’ anxiety regarding science

education via Q-methodology.

Methods: As the first step, 268 Q samples were collected from resources such as books and
research papers related to science education for young children. Through five stages of excluding
and modifying, a set of 33 Q statements was finalized. The P sample consisted of 40 early
childhood educators and was based on educational levels, years of teaching experiences and types
of centers. The collected data were analyzed using QUANL statistical program.

Results: The results of this study indicate that science anxiety among early childhood educators
are classified into four types, explaining 45.13% of the total variance.

Conclusion: We conclude that early childhood educators’ science anxiety stems from “preparing

[LTH

educational environment and materials,” “instructional methods focused on process and scientific
inquiry skills,” “lack of understanding regarding early childhood science education,” and “simple

science avoidance.”
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Step 1: Selection of Q sample

* Composition of Q population

* Selection of Q sample

* Reliability

* Making Q cards and Q distribution chart

1

Composition of Selection of Reliabili Q cards and
Q population Q sample v Q distribution chart
268 statements from Selection of 33 Test-retest reliability Creating Q cards
academic literature | | statements from the with four early and
regarding science for| | 268 Q population | |childhood educators| | Q distribution chart
young children for data collection

1

Step 2: Selection of P sample

* 40 early childhood educators at the Seoul and Gyeonggi-do area

1
Step 3: Q sorting

* Q cards classification
¢ Interviews

Q cards classification Interviews
Classification of Q statements based on Asking reasons for strong agreement or
levels of agreement into 9 piles disagreement with specific Q statements

1

Step 4: Data analysis

* Principal component factor analysis through QUANL Program

Figure 1. Research process.
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Table 1
Reference Data List

Subject Author Source

Science anxiety Kang (2007)

Science pedagogical content knowledge S. Park (2003)

E.-S. Shin & Kim (2007)

Science teaching efficacy D. Shin (2010)

H.-S. Park (2007)
H.-S. Cho (1998)

Science teaching method E.-J. Lee (2010)
M. A. Kim (2002)

S.J. Lee (2007)

M.-A. Lee (2008)

Ministry of Education and Science Technology (2013)
B. K. Cho, Go, & Nam (2015)

Hwang & Cho (2001)

Early childhood science education course

Han (2010)

Master’s thesis
Journal article
Journal article
Master’s thesis
Master’s thesis
Journal article
Doctoral dissertation
Doctoral dissertation
Master’s thesis
Master’s thesis

Book

Book

Book

Book
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Table 2
Q Sample for Early Childhood Science Education Anxiety
No. Q statements
Scientific 1 I have difficulty understanding differences between science for children and general science.
knowledge of 2 I have difficulty clearly understanding scientific inquiry skills for children.
teachers 3 I feel burdened by learning scientific terms and knowledge.
4 T have difficulty understanding cognitive development of children related to science education.
5 I have difficulty understanding how the topics of Nature inquiry area in Nuri curriculum are inter-related.
6 I have difficulty understanding the linkages between science activities in preschool levels and elementary science
education curriculum.
7 Tam not interested in science and I lack the opportunity to acquire scientific knowledge.
Science 8 I have difficulty finding adequate questions for developing scientific concepts of young children.
instructional 9 I have difficulty providing developmentally appropriate science materials for young children.
Zl:zﬁ(e)is of 10 I have difficulty demonstrating scientific inquiry skills such as observation, test, and prediction.
11 T have difficulty searching proper activities addressing specific science concepts.
12 T have difficulty planning step by step instruction for science activities.
13 T have difficulty integrating science activities across the other educational areas.
14 I have difficulty emphasizing discussion and exchanging ideas in process rather than focusing on results in science
activities.
Science and 15 I think teach young children science is difficult if they cannot read or write yet.
developmental 16 I think science is too difficult for children so that it is hardly teachable.
levels of children 17 1 think children are not interested nor have curiosity in the scientific problems.
18 I think individually appropriate science education for young children is difficult.
19 I have difficulty including children when I plan science activities.
20 I have difficulty including children when I evaluate science activities.
Attitude and 21 I think it is too eatly to teach science for preschoolers.

values regarding 22
science for young 23
childrenng

Learning 29
environment 30
regarding science 31
for young

children 32

I think science education happens naturally without careful planning of science activities.

I think teaching basic self-help skills are more important than proceeding scientific activities.

I think socio-emotional activities are more important than science activities.

I think reading, writing and counting activities are more important than science activities.

I think developing curiosity in science and inquiry skills are not important for children.

I think basic principles regarding object and matter are not important for children.

I think basic knowledge regarding object and matter is not important for children.

I have difficulty collecting materials and equipment from diverse sources for scientific activities.

I am afraid of proceeding science activities because of a lack of scientific equipment in my institution.
I am afraid of proceeding science activities because of extra duties and time limits in my institution.

I am afraid of proceeding science activities because of difficulties in taking care of animals, plants and science
materials.
I am afraid of proceeding science activities because my classroom gets noisy and massy.
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Figure 2. Q sample distribution chart.
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Table 3
Explanatory Power of Factors
Eigen value Variance Cumulative
Type 1 5.184 15.708 15.708
Type 2 4.465 13.531 29.239
Type 3 2.871 8.700 37.939
Type 4 2.374 7.195 45.134




KJ CS Kim and Kim 76

Table 4
P Sample Weighting Factors for Each Type
Educational experience Last school Institution Factor
No. Id  Age Sex (years . months) graduation type  Certification  Class weight
Type 1 1 P8 38  Female 9.7 Master Public KTG 1 5 1.93860
(n=11) 2 P28 29  Female 8.7 University Private KTG 1 4 1.87928
3 P27 38  Female 13.7 University Public KTG 1 5 1.73442
4 P30 24  Female 1.7 University Private KTG 2 4 1.52228
5 P34 24  Female 1.6 University Public KTG 2 mix 1.52116
6 P31 38  Female 12.11 University Private KTG 1 - 1.16065
7 P7 22 Female 0.7 College Private KTG 2 3 78357
8 P19 23  Female 1.0 College Private KTG 2 3 70969
9 P29 26  Female 4.7 University Public KTG 2 4 .60386
10 P17 27  Female 5.8 College Private KTG 2 4 .14431
11 P32 26  Female 2.7 University Public KTG 2 4 -.18064
Type 2 12 P13 20  Female 0.6 College Private KTG2 3 2.23428
(n=12) 13 P4 37 Female 11.8 University Public KTG 1 4 1.53734
14 PI1 25 Female 1.7 University Public KTG2 5 1.42807
15 P33 28  Female 3.7 University Public KTG 2 4 1.42041
16 P40 39  Female 15.7 University Public KTG 1 5 1.42041
17 P26 37  Female 13.7 College Private AD 5 95509
18 P38 48  Female 7.7 University Public KTG 2 3 .55878
19 P11 30  Female 7.4 University Private KTG 1 3 35272
20 P3 27  Female 3.7 University Private KTG 2 4 .34798
21 P23 26  Female 2.5 University Public KTG2 4 .23286
22 P25 26  Female 4.7 College Private KTG 2 5 20723
23 P5 26 Female 3.7 University Private KTG 2 4 -.66752
Type 3 24 P12 38  Female 8.10 Master Private KTG 1 3 2.23773
(n=10) 25 P16 53  Female 5.0 College Private KTG 2 mix 1.90610
26 P18 22  Female 2.0 College Private KTG2 4 1.55129
27 P24 23  Female 0.6 College Private KTG2 mix 1.40519
28 P2 36 Female 9.7 Master Private KTG 1 5 1.39260
29 P14 26  Female 4.9 College Private KTG 2 3 .87975
30 P6 23 Female 2.7 College Private KTG 2 5 15181
31 P22 24  Female 3.7 College Private KTG 2 3 -.06154
32 P15 24  Female 1.0 College Private KTG 2 3 -.15373
33 P10 50  Female 27.0 University Private D - -.84514
Type 4 34 P37 32  Female 7.9 Master Public KTG 2 3 2.38867
(n=7) 35 P39 41  Female 20.0 University Public KTG 1 5 1.81602
36 P35 23  Female 0.8 University Public KTG 2 5 1.29182
37 P9 24 Female 2.2 College Private KTG 2 3 1.25263
38 P36 34  Female 1.7 University Public KTG 2 mix 1.19129
39 P21 24  Female 2.9 College Private KTG2 3 .20891
40 P20 23  Female 1.7 College Private KTG 2 4 -.20881

Note. D = director; AD = assistant director; KTG 1 = kindergarten teacher grade 1; KTG 2 = kindergarten teacher grade 2.
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Table 5
Typical Statements and Standard Score for Type 1
No. Q statements Z-score
30 Iam afraid of proceeding science activities because of a lack of scientific equipment in my institution. 778
32 I am afraid of proceeding science activities because of difficulties in taking care of animals, plants and science materials. 769
21 I think it is too early to teach science for preschoolers. 739
33 1am afraid of proceeding science activities because my classroom gets noisy and massy. 707
22 1 think science education happens naturally without careful planning of science activities. 530
4 T have difficulty understanding cognitive development of children related to science education. -.685
1 Ihave difficulty understanding differences between science for children and general science. -.800
5 T have difficulty understanding how the topics of Nature inquiry area in Nuri curriculum are inter-related. -.913
2 I have difficulty clearly understanding scientific inquiry skills for children. -1.003
3 Ifeel burdened by learning scientific terms and knowledge. -1.095
Table 6
Typical Statements and Standard Score for Type 2
No. Q statements Z-score
14 T have difficulty emphasizing discussion and exchanging ideas in process rather than focusing on results in science activities. 760
10 I have difficulty demonstrating scientific inquiry skills such as observation, test, and prediction. 524
9 I have difficulty providing developmentally appropriate science materials for young children. 505
19 I have difficulty including children when I plan science activities. 495
24 1 think socio-emotional activities are more important than science activities. 428
33 1am afraid of proceeding science activities because my classroom gets noisy and massy. -.501
21 I think it is too early to teach science for preschoolers. -.554
17 I think children are not interested nor have curiosity in the scientific problems. -.558
27 1 think basic principles regarding object and matter are not important for children. -.567
30 Iam afraid of proceeding science activities because of a lack of scientific equipment in my institution. -574
Table 7
Typical Statements and Standard Score for Type 3
No. Q statements Z-score
1 I have difficulty understanding differen ces between science for children and general science. .873
2 T have difficulty clearly understanding scientific inquiry skills for children. .845
10 I have difficulty demonstrating scientific inquiry skills such as observation, test, and prediction. 814
5 I have difficulty understanding how the topics of Nature inquiry area in Nuri curriculum are inter-related. 702
12 T have difficulty planning step by step instruction for science activities. .687
19 T have difficulty including children when I plan science activities. -411
8 I have difficulty finding adequate questions for developing scientific concepts of young children. -.485
18 I think individually appropriate science education for young children is difficult. -513
14 I have difficulty emphasizing discussion and exchanging ideas in process rather than focusing on results in science activides.  -.592

15 I think teach young children science is difficult if they cannot read or write yet. -.845
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Table 8
Typical Statements and Standard Score for Type 4
No. Q statements Z-score
3 I feel burdened by learning scientific terms and knowledge. 1.082
16 1 think science is too difficult for children so that it is hardly teachable. .907
13 T have difficulty integrating science activities across the other educational areas. 709
8 I have difficulty finding adequate questions for developing scientific concepts of young children. 555
10 I have difficulty demonstrating scientific inquiry skills such as observation, test, and prediction. 544
22 I think science education happens naturally without careful planning of science activities. -.571
26 1 think developing curiosity in science and inquiry skills are not important for children. -.575
28 I think basic knowledge regarding object and matter is not important for children. -.051
24 1 think socio-emotional activities are more important than science activities. -.801
23 I think teaching basic self-help skills are more important than proceeding scientific activities. -1.210
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