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Development of a Convergence Problem Solving Skill Test Tool
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Abstract: The purpose of this study was to develop a test tool for convergence problem solving skill. To this end,
constructs of convergence problem solving skill were defined in three domains: convergence attributes, convergence
thinking, and convergence literacy domains. Thirty-seven pilot items were developed on the basis of the sub-categories for
each domain that was defined through intensive literature review; problem solving & convergent thinking and creative
thinking for convergence thinking domain, individual and social propensity for the convergence attributes domain, and
convergence literacy as convergence literacy domain. Through an exploratory factor analysis, 30 items in the constructs of
the test tool were confirmed. A confirmatory factor analysis result showed that the five construct models well captured
the covariance between all the items well. Finally a statistical result shows that the reliability of the items and constructs
were well established (Cronbach’s « value= .963). Thus, the test tool for convergence problem solving skill developed in
this study was statistically reliable.
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Fig. 1. Problem solving process of SEM-CT (Science, Engineering, Mathematics, and Computational Thinking).
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Table 1. Constructs of convergence problem solving skill

83N 2Nz At =7 675

Domain Sub-Category

Factors

Individual propensity = Challenge, Endurance, Curiosity, Sensitivity, Confidence, Self-trust, etc.

Convergence attributes . .
Social propensity

Communication skill, Mutual respect, Cooperation, Role-fulfillment, etc.

Problem solving

Convergence thinking Convergent thinking

Creative thinking

Problem recognition/definition, Inquiry design, Making conclusion, Deduction,
Reflection/Generalization, etc.

Openness, Analytical thinking, System thinking, Pursuance, etc.
Fluency, Elasticity, Originality, Elaboration, etc.

Convergence literacy

Convergence literacy ~ Social influence of convergence studies, Efficient use of convergence knowledge, ect
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‘ Research process |

‘ 1) Intensive literature review for defining factors |
!

\ 2) Developing initial items by factors ]
I

‘3) Items and factors validation through exploratory factor analysis|

|

4) Verification of factors structure compatibility through
confirmatory factor analysis

l
‘ 5) Testing reliability of items |

|

‘ 6) Final items confirmation ’

Fig. 2. Research procedures.



Table 2. Pre-developed questions by constructs

Domain Sub-Category Items
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Table 3. Constructs and its subcategories of convergence problem solving skills

Domain Sub-Category Factors Code Others
o Motivation, Challenge, Endurance, Openness, Curiosity, Sensitivity, etc. al*
]I)rrlg:)vel:lisl:;l/ Confidence, Self-trust, etc. a2*
Convergence . L L "
attributes Analytical thinking, System thinking, etc. a3
Social Communication, Mutual respect, ect. bl*
propensity Cooperation, Role-fulfillment, etc. b2*
Problem analysis and recognition, etc. cl*
Problem solving Solution design and resource management. c2* Combination.of
and Convergent Factor/material analysis and control c3* Problem solving
thinki ] i and Convergent
2 Result presentation and analysis c4* thinking
Convergence . L "
thinking Reflection, Generalization, etc c5
Fluency, etc. d1*
Creative Elasticity, etc. d2*
thinking Originality, etc. d3*
Elaboration, etc. d4*
Convergence Convergence Social influence of convergence studies, Efficient use of convergence £+
literacy literacy knowledge, ect

FEsl HEH, ol#fst Adle AdiHe Ak
7 ol 4= Qi) B A-FAFS(Fisher and Scriven,
1997; Glaser, 1985; Shin, 19962 B]9H8 Ape] &
A2 2 v B4 AHA B diste] 7
Zskal UARE 991 4] A3} o] &8 FAAL W
HoZ FHEske Aol ot Ae & & Stk u}
2 B AiMe F L8R ted 5
A2 sfdsks WHoR FEo FHoly ke %
o] ope}, “Hl#A Alare} “EAE|A
AR 9918 WRekE Aol gl olztar Adsisit.
12k A8 AHES AX AFE F4F Al AE ]
849} 7+eFet 5242 Table 33 et

9#

of

=

4] (Principle Component AnalysisyS -85}

, 89131 W2 A 13]7% (Varimax Ratation)
CA71E e 89+ gE Y

=4S FHaslele WHeR dEA oM (Jung

Choe, 2011) 22157 A3 =S Adske

38 N o
TO oX,

o & & &

oX, o
a HE;EE

4 B9 997E WY 4%

2
= a1
A2 aQliA H, AR AFH(Pilot Study)ll A

N

=
8
3
:
()
5
5]
S)
a

Estimates)I'HS ARE31oH, AMOS 21.0& ©]-&3]
Atk

TR 2SS R 2%e 4% £¥eE 44

4% 2go hE A= A3 93kl Cronbach's
o 4% =Eer

A 7,
Kaiser-Meyer-Olkin =% 743} Bardett 734 34
S AL KMO S5 A4S HEo AFAS
obie HAAORE A A 9960 e,
dur oz 90 oldolH wig- et Ao= AT
of 3ol HW wjg- At Zlojgk & 4 vk ®
3 Bardett 784 AA9 A3 94 F=110911.111
(df=630, p=.000)Z L91FAS et J3ho] FHal
Aoz A=At
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