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Analysis of the Questioning Characteristics of Elementary Science
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Abstract: From the perspective of science gifted education, the successful intelligence theory is a means to understand
how the gifted education curriculum reflects the characteristics of science gifted students. The purpose of this study is to
investigate if the successful intelligence is fully reflected in the teaching materials of two gifted education centers
(GECDOE: Gifted Education Center affiliated with District Office of Education, GSEIU: Gifted Science Education
Institute attached to University). For this study, we selectively used 143 (GECDOE) and 134 questions (GSEIU) from the
teaching materials of two gifted education centers. Those questions is analyzed through the semantic network analysis
method. The results are as follow. First, the teaching materials of two gifted education centers are not evenly reflected in
the successful intelligence, such as analytical ability, creative ability, and practical ability. Second, the teaching materials of
two gifted education centers intensively demands analytical ability for students such as ‘identify problem’, ‘represent and
organize information’, and ‘additional prompts for analytical thinking’. Third, the teaching materials of two gifted
education centers are presented to students without linking each frame of successful intelligence to one another. As the
gifted students are quick to learn and show a preference for more complex thinking, it is necessary to develop teaching
materials to experience the various abilities and promote integrated thinking according to the level of the gifted students.
In this respect, this study is expected to be used as useful information for developing teaching materials to support
customized education for gifted students.
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Table 1. Number of questions presented in the science
teaching materials of two gifted education centers. One is
that of GECDOE (Gifted Education Center affiliated with
District Office of Education), the other is that of GSEIU
(Gifted Science Education Institute attached to University)

Instructor(number of question)  total
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Sternberg and Grigorenko (2007)= Al3-A%5°] &
AA T2 (analytical ability)’, “g<4 & (creative
ability)’, “2&% 5% (practical ability)y & Al 74l
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problem), A1 B E3}7](Allocate resources), X 3
J8tal Z28}7](Represent and organize information),
Ak H$-7](Formulate a strategy), 2 875}
(Monitor problem-solving strategies), A=k H7}5}7]
(Evaluate solutions), #4124 A}l Z7138}7](Additional
prompts for analytical thinking) 5 77H&, “&<14]
sEo] dFoge FA AA 2517 (Redefine the
problem), 9&2 A|7|5}L HA35}7](Question and
analyze assumptions), *32]% ofo|t]o] Huja}7|(Sell
creative ideas), oto|t]o] AAd3}7|(Generate ideas),
22 FHA 912)517](Recognize the two face of
knowledge), JolES R18lal S53}7](Identify and
surmount  obstacles), ¥ = EF5}7|(Take sensible
risks), 233} IUl5}7](Tolerate ambiguity), A7]&-5
7+ 7127](Build self-efficacy), %743t Sn] WAs]
(Uncover true interests), Y15 X987 |(Delay gratification),
ol 2 7|(Model creativity), F<)4 A2l &
718}7](Additional prompt for creative thinking) 5
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3171 (Complete tasks), 3317 ](Make the commitment),
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Table 3. The standard frame focused on successful intelli-
gence that be developed to analyze a questions presented in

the science teaching materials

Category Subcategory S;:jg;i
Identify problem Anallden
Allocate resources AnalAllo
Represent and organize information AnalRepre
Analytical Formulate a strategy AnalFormul
ability Monitor problem-solving strategies AnalMoni
Evaluate solutions AnalEval
Q?:]gi:;al prompts for analytical AnalProm
Redefine the problem CreatRede
Question and analyze assumptions CreatQuest
Sell creative ideas CreatSell
Generate ideas CreatGener
Recognize the two face of knowledge CreatRecog
Identify and surmount obstacles CreatSurmo
C;;ffﬁge Take sensible risks CreatRisk
Tolerate ambiguity CreatToler
Build self-efficacy CreatEffi
Uncover true interests CreatIntere
Delay gratification CreatDel
Model creativity CreatModel
Additional prompt for creative thinking CreatProm
Become motivated PracMoti
Control impulses PracCont
Persevere but don’t perseverate PracPerse
Use the right abilities PracAbil
Act on a plan PracAct
Become oriented to the product PracProd
Complete tasks PracComp
Make the commitment PracCommit
Take a risk PracRisk
Practical Don’t procrastinate PracProcra
ability  Assign responsibility PracRespon
Manage self-pity PracPity
Be independent PracInde
Handle personal difficulties PracDiffi
Concentrate PracConcen
Schedule accordingly PracSche
Set priorities PracPrior
Balance thinking skills PracBal
Develop self-confidence PracConfi

Additional prompts for practical thinkingPracProm
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< Analiden (73.6), Analrepre (68.2), Pracprom (59.1),
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SXOE Analrepre (YR IAEITL 221617]), Analformul
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oA EAF Y F92 Sternberg (2013)%]
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Table 4. Top 10 successful intelligence frames that be represented as eigenvector centrality and absolute frequency in the sci-

ence teaching materials of GECDOE

Rank Category EC* AF** Rank Category EC* AF**
1 Analiden 73.6 43 6 Analformul 337 9
2 Analrepre 68.2 30 7 Creatsell 284 6
3 Pracprom 59.1 14 8 Pracprod 7.7 6
4 Creatgener 53.8 36 9 Praccomp 5.0 4
5 Analprom 39.1 21 10 Analmoni 0.3 8

EC*: eigenvector centrality, AF**: Absolute frequency
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Table 4. Top 10 successful intelligence frames that be represented as eigenvector centrality and absolute frequency in the sci-

ence teaching materials of GSEIU

Rank Category EC* AF** Rank Category EC* AF**
1 Analiden 95.5 71 6 Creatprom 52 2
2 Analrepre 922 36 7 Creatreade 5.0 3
3 Analprom 46.5 34 8 Analmoni 0.0 2
4 Creatgener 10.0 9 Creatrecog 0.0 1
5 Analformul 7.5 10 Pracprom 0.0 1

EC*: eigenvector centrality, AF**: Absolute frequency
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Fig. 2. The semantic network of successful intelligence frames in the science teaching materials of GSEIU.
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Table 5. The relative frequency of successful intelligence frames between GECDOE and GSEIU in the science teaching materials

GECDOE GSEIU
Category RF Category RF
1 Creatgener 15.41 Analiden -20.28
2 Pracprom 6.80 Analprom -10.55
3 Analeval 3.70 Analrepre -5.95
4 Creatsell 3.17 Creatintere 242
5 Pracprod 3.17 Creatrede -1.82
6 Analmoni 3.02 Creatprom -1.21
7 Analformul 2.79 Creatrecog -0.61
RF*: relative frequency
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Fig. 3. Comparison graph of successful intelligence frames between GECDOE and GSEIU in the science teaching materials.
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Table 7. The frame ratio and component ratio at the semantic network of successful intelligence frames

GECDOE GSEIU
A B C D E Ave* F G H I J K L Ave
Rl 0.18 0.20 0.23 0.25 0.28 0.23 0.13 0.13 0.13 0.08 0.10 0.05 0.18 0.11
R2 0.29 0.50 0.33 0.56 0.64 0.46 0.67 0.50 0.20 0.50 1.00 0.50 0.88 0.61
R1: total number of node used by instructor/total number of node in the standard frame, R2: number of component at the
semantic network/number of node at the semantic network, Ave* : average
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Fig. 4. The semantic network of successful intelligence frames in teaching materials developed by each instructor ((A) Einstruc-
tor of GECDOE, (B) Kinstructor of GSEIU, (c) Cinstructor of GECDOE, (d) Jinstructor of GSEIU).
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Appendix 1. The absolute frequency of the successful intelligence frames in the science teaching materials

GECDOE GSEIU
Category Subcategory total
A B C D E F G H 1 J K L

Analiden 8 5 15 2 13 11 20 18 12 2 5 3 114
AnalAllo - - -
AnalRepre 11 2
AnalFormul 2 1 2
AnalMoni - 1
AnalEval - - 1
AnalProm 7 3 1
CreatRede - - -
CreatQuest 1 - - - 2 - - - - - - - 3
CreatSell - 1 5 - - - - - - - - - 6
CreatGener 11 2 13 5 5 4 - - - 1 - 1 42
CreatRecog - - - - - - - - - 1 - - 1
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CreatSurmo - - - - - - - - - - - -
CreatRisk - - - - - - - - - - - -
CreatToler - - - - - - - - - - - -
CreatEffi - - - - - - - - - - - -
CreatIntere - - - - - - - - - - - 3
CreatDel - - - - - - - - - - - -
CreatModel - - - - - - - - - - - -

CreatProm - - - - - - 1 - - - - 1

Creative
ability

PracMoti - - - - - - - - - - - -

PracCont - - - - - - - - - - - -

PracPerse - - - - 1 - - - - - - -

PracAbil - - - - - - - - - - - -

PracAct - - - - - - - - - - - -

PracProd - - 1 2 3 - - - - - - -

PracComp - - - - 4 - - - - - - -

PracCommit - - - - - - - - - - - -

PracRisk - - - - - - - - - - - -

Practical PracProcra - - - - - - - - - - - -
ability PracRespon - - - - - - - - - - - -
PracPity - - - - - - - - - - - -

PracInde - - - - - - - - - - - -

PracDiffi - - - - - - - - - - - -

PracConcen - - - - - - - - - - - -

[ = e . =) = e R R L A=l RV I I — 2 =}

PracSche - - - 1 - - - - - - - -
PracPrior - - - - - - - - - - - _

PracBal - - - - - - - - - - - _

oS o O

PracConfi - - - - - - - - - - - -
PracProm 3 5 2 3 1 - - - - - - 1 15




