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Analysis of Questioning used in Elementary Science Classes
based on Teaching and Learming Processes
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ABSTRACT

The purpose of this study is to investigate the pattern and characteristics of elementary school teaching and learning

processes in science based classes. The study participants' class was recorded in video and instructional conversation

transcription. The pattern of the observed class was analyzed using the classification frame suggested by Mogan

&Saxton(2006). In result, the questioning for elicit information was most frequent and questioning for shape

understanding and the questioning for press for reflection in its priority. In result, the presence of elicited questioning

for the attainment of knowledge and understanding is more prominent in science-based classrooms. It was revealed that

the participating teachers used the questioning sentence pattern more frequently and the self-sustained inquiry that

accelerates creative thinking of the student was lacking. It was discovered that teaching elicited questioning, which

accelerates creative thinking, as well as fact confirmation pattern is a necessary element of training for teachers.
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Teacher name country grade Learning topics
S-teacher Japan 3 Life cycle of the cabbage butterfly
Y-teacher Japan 6 Properties of gas
K-teacher Korea 3 Properties of magnetic
S-teacher Korea 6 Change of season
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Table 2. The Classification of questioning

Question Type

Question Purpose

Question Function

A. Question which
elicit information

. establish the ‘rules for the

game’

A means of setting rules of behaviour or reminding students
of rules they set previously.

To develop discussion skills by giving the students the
responsibility for the ordering of the answers.

To guarantee the smooth operation of the class with
minimum intrusion.

To insure a good working atmosphere where individuals
monitor the situation for themselves.

2.

establish procedure

To help students to consider the most productive ways for
work.

To encourage students to develop organization of time and
space or method of work.

To establish students’ engagement in the material.

To stimulate research

. establish or help to control

group discipline

To help students work efficiently in groups independent of
the teacher.

. unify the class

To ensure that we can move along together.

. focus on recall of facts

- To share facts in order to establish a firm foundation for

further work.

. supply information and/or

suggest implications

To prepare students to deal with a possible challenge or to
focus on the parameters of response.

. reveal experience

To discover what personal luggage students are bringing with
them to the content of the lesson.

B. Question which
shape understanding

. focus on making connections

- To require students to use what they know and apply it to

the material at hand

. press students to rethink or

restate by being more
accurate and spcific

To press for intellectual clarity when the meaning is veiled.

- To press for intellectual clarity when emotion clouds the

meaning.

3.

help promote expression of
attitudes, biases and points
of view

- To help develop attitude to the area of study

To present opportunities for seeing material from a variety
of viewpoints and tp respect the attitudes and points of view
of others.

. demand inference and

interpretation

To require students to consider, justify and/or explain textual
statements, situations or conclusions.

. focus on meanings that lie

behind the actual content
source

To probe for meanings which are essential to the
understanding of the material.

C. Question which
press for reflection

. develop supposition or

hypothesis

To provide students with opportunities to think creatively
about the facts.

2. focus on personal feelings

- To give practice in the expression and sharing or personal

feelings.

3.

focus on future action/
projection

To look at implications of actions through conjecture
To experience cause and effect

. develop critical assessment/

value judgments

To require students to look at their value systems
To find ways of balancing feelings with intellectual analysis.
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Table 3. Teacher’s questioning types and frequency in the introduction stage

. . Japen Korea
Question Type Question Purpose S-teacher Y-teacher P-teacher B-teacher
Al. establish the ‘rules for the game’ 3(10.0%) 2(11.1%)
A2. establish procedure 6(24.0%) 14(46.7%)  7(30.4%) 6(33.3%)
A3. establish or help to control group
discipline
A. Question which  A4. unify the class 3(10.0%) 4(17.4%) 3(16.7%)
elicit information AS. focus on recall of facts 5(20.0%) 3(10.0%) 9(39.1%) 4(22.2%)
A6. 'supp.ly {nformatlon and/or suggest 28.0%) 26.7%)
implications
A7. reveal experience 2(8.0%)
subtotal 15(60.0%)  25(83.3%)  20(87.0%)  15(83.3%)
B1. focus on making connections 1(4.0%) 1(4.3%) 1(5.6%)
B2. press students to rethink or restate o o o
by being more accurate and spcific 6(24.0%) 26.7%) 1(4.3%)
B. Question which D> I€lp promote expression of 3(120%)  1(3.3%)
shape understandin attitudes, biases and points of view
P € "B4. demand inference and interpretation 1(5.6%)
BS. focus on meanings that lie behind
the actual content source
subtotal 10(40.0%)  3(10.0%) 2(8.7%) 2(11.1%)
Cl. develop supposition or hypothesis 1(3.3%) 1(4.3%)
C2. focus on personal feelings 1(3.3%)
C. Question which ~ C3. focus on future action/projection 1(5.6%)
press for reflection  C4. develop critical assessment/value
judgments
subtotal 2(6.7%) 1(4.3%) 1(5.6%)
total 25(100%)  30(100%)  23(100%)  18(100%)
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Table 4. Teacher’s questioning types and frequency in the deployment stage

. . Japen Korea
Question Type Question Purpose S-teacher Y-teacher P-teacher B-teacher
Al. establish the ‘rules for the game’ 30(41.1%)  16(32.0%)  11(23.9%)
A2. establish procedure 15(37.5%) 7(9.6%) 18(36.0%)  13(28.3%)
A3. e§tabli§h or help to control group 20.7%) 12.2%)
discipline
A. Question which  A4. unify the class 6(15%) 4(5.5%) 2(4.0%) 6(13.0%)
elicit information AS. focus on recall of facts 1(2.5%) 4(5.5%) 5(10.0%) 1(2.2%)
A6. .supp'ly i'nformation and/or suggest 25.0%) 709.6%)
implications
A7. reveal experience 1(2.2%)
subtotal 24(60.0%)  54(74.0%)  41(82.0%)  33(71.7%)
B1. focus on making connections 1(2.0%) 3(6.5%)
B2. press students to rethink or restate
by being more accurate and 8(20.0%) 11(15.1%) 7(14.0%) 5(10.9%)
specific
B. Question which  B3. help promote expression of
shapg understanding attifuges, biases gnd points of view 12.5%) 45.5%) 3(6.5%)
B4. demand inference and interpretation 2(5.0%) 2(2.7%) 1(2.2%)
BS. focus on meanings that lie behind 12.2%)
the actual content source
subtotal 11127.5%)  17(23.3%)  8(16.0%)  13(28.3%)
Cl. develop supposition or hypothesis 4(10.0%) 2(2.7%) 1(2.0%)
C2. focus on personal feelings
C. Question which ~ C3. focus on future action/projection 1(2.5%)
press for reflection  C4. develop critical assessment/value
judgments
subtotal 5(12.5%) 2(2.7%) 1(2.0%) 0(0.0%)
total 40(100%)  73(100%)  50(100%)  46(100%)
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Table 5. Teacher’s questioning types and frequency in the introduction stage

Question Type Question Purpose 4e Fejutel
P P SaAY Bil A} Cal At DA}
Al. establish the ‘rules for the game’ 2(13.3%) 4(20.0%) 3(75.0%)
A2. establish procedure 3(60.0%) 2(10.0%)
A3. estal'oh§h or help to control group 1(5.0%)
discipline
A. Question which  A4. unify the class 2(10.0%)
elicit information A5. focus on recall of facts 5(33.3%) 5(25.0%)
Ab. 'supp.ly {nformatlon and/or suggest 1(5.0%)
implications
A7. reveal experience
subtotal 3(60.0%) 7(46.7%) 15(75.0%)  3(75.0%)
B1. focus on making connections 1(5.0%)
B2. press students to rethink or restate o o
by being more accurate and spcific 8(53.3%) 3(15.0%)
B. Question which D> I€lp promote expression of 1(5.0%)
. attitudes, biases and points of view
shape understanding : - X
B4. demand inference and interpretation
BS5. focus on meanings that lie behind
the actual content source
subtotal 8(53.3%) 5(25.0%)
Cl. develop supposition or hypothesis
C2. focus on personal feelings 2(40.0%) 1(25.0%)
C. Question which  C3. focus on future action/projection
press for reflection  C4. develop critical assessment/value
judgments
subtotal 2(40.0%) 1(25.0%)
total 5(100%) 15(100%)  20(100%) 4(100%)
W Ae MEsk Aguiglen, g BE AHE e A% ¢ 5 g, dgel 4 B 8
Fest 3 d32 A SHoR ARH A AA S st gRlshe v FJFeta
AR, QERALET dauibEe] AHEE EES F2 FEH B 5 Stk B, FHdA dRE
Hlwsl B, w3ty gl me TR F3d  wAlEe] ¥R FA4E st dedd® =
A 2 AelE Yeha 94 ok, dRmAEe]  dn udeln AGHe B BE 43
B g9 f9e BES A4an dE Aew  PHNIuY FEA0|n SRAeR WEae
Uebston, g4 A3 Avkely &4 ATd & e A eS¢ F Aok
A ol Azte] F st gl AskA7]7] gk o] wAke] Ao i b FE 2E2 wAket
B o) Ab W=z} stk Qo) Aol BT HEL EHA ol Folnks
olele e FEAG WAE PO mh T ALY W, YA B e 2
S 2A7 Bl BE BE §9S EAD o o BES 0§ ZES DA U S 323
et al2010)9] A7} 7 PN FE FEe £ DE Foh B9, H2 AgtugolA Fef g
gk Kang(2011)] I Aol fAMG 2298 B Ugt B8k Atudd) o)y sl Fo| 87
°olar 3l ko, et Flld A=e el F5% oy
ot Fetrgel WA FEA AA 99 FH AR HES PIAY S e PEE, C
2 AYEIAY, Redeolu 43T et @9 Abge] duiEolof & Aor Hof n
92 AAFNA Sty 44E 718 D Ut AT Adhe 2SS TR ti@ ojsle] EL
4 ARE 5 95 198 ATHE Aol ¥FY 3 BE 1SS FAINE WAS Balgo}
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