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Analysis of Elementary Pre-Service Teachers’
Collaborative Problem Solving Competency
Related to Science which Required in the Digital Age

Na, Jiyeon * Yoon, Heojeong*

ABSTRACT

In this study, we surveyed characteristics of the science related collaborative problem solving competency of
pre-service elementary teachers, especially required in the digital age. The participants in online survey were 119
pre-service elementary teachers of National University of Education located in Gangwon province. The analyzed
results of survey were as follows: First, pre-service teachers performed their task responsibly in collaborative
problem solving context related to science. However, they lacked competencies in making rubrics for problem
solving processes or outcomes, and setting up rules about team activities. Second, in using ICT technology, the
competencies of utilizing tools such as app and software lacked compared with the competencies of searching
data in online and using ppt. Third, there was no statistically significant difference among groups by their
intensive major in university or selective subject in high school. Nevertheless, pre-service teachers majoring in
natural science showed more persistence than those majoring in humanities in problem solving context. Finally,
there was no significant gender difference except ‘clear communication and accomplishment’. That is, female
pre-service teachers performed more responsible in their task and showed more fluency in communication and
presentation within their group than male counterparts. Based on these results, implications in the field of

pre-service teacher education were discussed.
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No Categories No. of items Sample item
1 Defining the problem 6 -1 figure out what the core of the problem the team needs to solve.
2 Planning for collaboration 5 + Our team discusses and decides their respective roles to solve the problem.
Developi isi aki
eve .o pine dec1510n'rr.1 ne -1 work with my team members to create a sufficient number of problem-solving
3 strategies and determining the 4 .
. alternatives.
solution
4 Applying the solution 4 - 1 do not give up and complete even if difficulties arise in the problem solving process.
Evaluating and reflecting the 4 - | evaluate whether the purpose of problem solving has been achieved with the applied
results problem solving solution.

Clear communication and
accomplishment

- 1 complete my part with certainty.

+ When conflict occurs between team members, I set up an atmosphere of conversation

! Empathy - caring 6 to resolve them.
8 Fairness and feedback 6 - When dealing with team members, I act as a distinction between public and private.
. - I identify and adjust whether there is a problem with the role and workload of team
9  Flexible and prompt responses 3 . .
members in the problem solving process.
10 Application of ICT 6 -1 can quickly find the necessary data for problem solving by using information and

communication technology.

Use of social technology and
digital collaboration tools advice.

- When I have an outside opinion or a task that needs help, I use my network to seek
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Table 2. The result of reliability analysis (N=119)

No Categories Reliability (Cronbach’s alpha)

1 Defining the problem 822

2 Planning for collaboration 812

3 Developing decision making strategies and determining the solution .855

4 Applying the solution 794

5 Evaluating and reflecting the results .869

6 Clear communication and accomplishment 794

7 Empathy-caring .883

8 Fairness and feedback .844

9 Flexible and prompt responses 798

10 Application of ICT .853

11 Use of social technology and digital collaboration tools .819
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Table 3. Participants of the main survey (N=119)
High school course (%) Gender (%)
Majors
Humanity track Science track Other Male Female

Science education 2(13.3) 13(86.7) 0(0.0) 5(33.3) 10(66.7)

Art education 9(45.0) 11(55.0) 0(0.0) 4(20.0) 16(80.0)
Mathematics education 7(43.8) 9(56.3) 0(0.0) 3(18.8) 13(81.3)
Practical arts education 15(75.0) 5(25.0) 0(0.0) 4(20.0) 16(80.0)

Music education 18(69.2) 8(30.8) 0(0.0) 7(26.9) 19(73.1)
Physical education 14(63.6) 7(31.8) 1(4.5) 5(22.7) 17(77.3)
Total 65(54.6) 53(44.5) 1(0.8) 28(23.5) 91(76.5)
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Table 4. The mean and standard deviation of d-CPS categories (N=119)

No. Categories” Mean SD

1 Defining the problem 5.74 0.73

2 Planning for collaboration 5.76 0.82

3 Developing decision making strategies and determining the solution 5.20 1.01

4 Applying the solution 5.49 0.81

5 Evaluating and reflecting the results 5.27 0.98

6 Clear communication and accomplishment 5.83 0.69

7 Empathy - caring 5.56 0.88

8 Fairness and feedback 5.90 0.74

9 Flexible and prompt responses 5.64 0.91

10 Application of ICT 5.47 0.91

11 Use of social technology and digital collaboration tools 5.44 1.05
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Table 5. The results of MANOVA of collaborative problem solving competency by majors

Categories Gl G2 G3 G4 G5 G6 P pvale  df Tukey HSD

(N=15) (N=20) (N=16) (N=20) (N=26) (N=22) : test
Mean 567 597 530 588 562 592 2219 057 5 -

1 Defining the problem
SD 0.58 0.71 0.64 0.59 0.97 0.57

Planning for Mean 575 601 546 595 533 608 3400 007 5 G2 G6>GS

collaboration SD 055 08 105 06 084 071
Developing decision  Mean 5.0 5.8 477 5.8 5.02 558 1456 210 5 -
3 making strategies and

determining the
solution SD 0.86 0.87 1.05 0.97 122 0.89

Mean 5.52 5.66 5.19 5.54 5.39 5.63 .836 527 5 -
4 Applying the solution
SD 0.75 0.77 1.18 0.72 0.67 0.80

Evaluating and ~~ Mean 487 554 477 534 543 542 1989 086 S -

reflecting the results g 097 092 093 094 096 104

Clear communication Mean 576 611 550 58 572 599 1862 .06 5 -

and accomplishment g 062 072 08 074 057 06l

Mean 531 5.74 5.30 5.68 5.44 5.77 1.113 357 5 -
7  Empathy - caring
SD 0.87 0.97 0.76 0.68 1.10 0.71

Mean 5.77 6.09 5.63 6.03 5.7 6.06 1.325 259 5 -
8 Fairness and feedback
SD 0.69 0.77 0.73 0.72 0.90 0.49

Flexible and prompt  Mean 542 592 SIS 593 553 577 2205 059 5 -

responses SD 0.70 1.04 0.78 0.71 0.97 0.94

Mean 5.37 5.78 5.08 5.64 5.17 5.74 2.326 .047* 5 -

—_

0 Application of ICT
SD 0.75 0.97 1.04 0.77 0.86 0.87

Use of social Mean 4.98 5.39 5.23 5.69 5.25 5.97 2.308 .049% 5 -
11 technology and digital
collaboration tools SD 1.08 1.32 1.28 0.85 0.78 0.86

Gl: Science Edu., G2: Art Edu., G3: Mathematics Edu., G4: Practical Arts Edu., G5: Music Edu., G6: Physical Edu.
" p<.05.
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Table 6. The result of an independent sample t-test according to high school course (N=118)
. Humanity track  Science track .
Categories (N=65) (N=53) t df p-value
Mean 5.68 5.82 —1.059 116 292
1 Defining the problem
SD 0.71 0.76
Mean 5.76 5.75 .054 116 957
2 Planning for collaboration
SD 0.86 0.79
Developing decision making strategies ~ Mean 5.26 515 596 116 553
and determining the solution SD 0.93 1.08
Mean 5.40 5.61 —1.425 116 157
4 Applying the solution
SD 0.82 0.79
Mean 5.27 5.32 —.261 116 794
5  Evaluating and reflecting the results
SD 0.93 1.01
y Clear communication and Mean 5.82 5.86 —.364 116 v
accomplishment SD 0.74 0.65
Mean 5.62 5.49 813 116 418
7 Empathy - caring
SD 0.86 0.90
Mean 5.87 5.92 —.403 116 .687
8 Fairness and feedback
SD 0.74 0.74
Mean 5.69 5.61 461 116 646
9 Flexible and prompt responses
SD 0.88 0.93
Mean 5.46 5.52 —.397 116 692
10 Application of ICT
SD 0.89 0.90
Mean 5.45 5.45 —.010 99.423 992

Use of social technology and digital
collaboration tools SD 0.95

1.18
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Table 7. The result of an independent sample -test according to gender (N=119)

Categories Male (N=28) Female (N=91) t df p-value
Mean 5.68 5.76 —.514 117 .608
1 Defining the problem
SD 0.83 0.70
Mean 5.51 5.83 —1.808 117 073
2 Planning for collaboration
SD 0.88 0.80
Developing decision making strategies Mean 5.21 5.19 100 17 920
and determining the solution SD 121 0.95
Mean 5.49 5.49 —.020 117 984
4 Applying the solution
SD 0.96 0.76
Mean 5.06 5.34 —1.288 117 .200
5  Evaluating and reflecting the results
SD 0.99 0.98
Clear communication and Mean 5.53 5.93 —2.715 117 .008”
6 accomplishment SD 075 0.65
Mean 5.51 5.57 —.289 34.902 775
7 Empathy - caring
SD 1.16 0.78
Mean 5.74 5.95 —1.137 37.716 263
8 Fairness and feedback
SD 0.88 0.69
Mean 5.40 5.71 —1.592 117 114
9 Flexible and prompt responses
SD 1.07 0.84
Mean 5.54 5.45 483 117 .630
10 Application of ICT
SD 0.87 0.92
1" Use of social technology and digital Mean 546 544 120 117 904
collaboration tools SD 116 1.03
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