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Analysis of correlation between scientific questions and

used knowledge types from middle school students

Su-Bin Lim, Young-Shin Kim*
Kyungpook National University

<ABSTRACT>

The purpose of this study to analysis of correlation between scientific questions generated
during various research activities and used knowledge to generate the questions among students
was conducted.

Subjects were total 384 middle-school students, including 176 male students and 208 female
students in Daegu. Students were asked to record rising questions and used knowledge to
generate the questions on recording sheet. Recorded scientific questions and knowledge were
classified and analysed based on classification frame by each characteristics, and scientific
questions and knowledge correlation was analysed.

Results show that mostly, terminal knowledge is more applied than intermediate knowledge to
generate scientific questions and their types during research activities for the students, but
intermediate knowledge is more used than terminal knowledge to generate predictive question
in case of male students. Also generated types of scientific questions are increased in following
order; applicative question, methodical question, conjectural question, predictive question and
causal question, and usage of scientific knowledge types are increased in order of procedural
knowledge, intermediate knowledge and terminal knowledge. No sexual differences are found in
most types of scientific questions and knowledge, except usage of terminal knowledge is shown
larger in female students compared to male students.
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A question about finding ways to integrate and reconstruct knowledges in oder to make different
solutions for observed facts at present

A question about observed results at present or consecutive characteristics , which is a question
kind of

about concepts of the subject or components, structures and functions etc
A question about the cause of a phenomenon based on observed facts

A question about applicability of observed facts at present in daily life

A question about upcoming results of controlled factors

Types of
Casual question

scientific questions
Conjectural question
Predictive question
Methodical question
Applicative question

<Table 1> Classification frames for types of scientific question
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<Table 2> Classification frames for types of scientific knowledge

types of scientific

Definition
knowledge
Terminal . N
facts, laws and theories etc. created as a result of scientific research
Declarative knowledge
knowledge Intermediate question aroused by scientific researches, tentative theories for the question, verification
knowledge methods to evaluate the hypothesis, a valuation basis etc

knowledge required to produce declarative knowledge.

Procedural knowledge

for example, research strategy,

scientific inference, equipment operations and etc
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<Table 3> Statistics of used scientific questions

types from students

Numbers Standard
Average o F
of student deviation
Conjectural
. 384 0.85 1.13
question
Casual
. 384 3.10 1.64
question
Predictive %
. 384 0.90 1.21 546.21
question
Methodical
. 384 0.07 0.28
question
Applicati
bpicative 384 0.01 0.09
question
("p<0.05)
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<Table 4> Statistics of used scientific knowledge

types from students

Numbers Standard
Average L
of student deviation
Terminal
384 2.50 2.30
knowledge
Intermediate .
384 1.38 1.84 139.36*
knowledge
Procedural
384 0.05 0.26
knowledge
("p<0.05)
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<Table 5> Used scientific knowledge to generate

scientific questions [measure : frequency(%)]

Terminal  Intermediate X2
knowledge knowledge
Conjectural
question 198(65.1) 106(34.9)
Casual
question 573(66.7) 286(33.3) 7.416%
Predictive
question 174(58.0) 126(42.0)
total 945(64.6) 518(35.4)
("p<0.05)
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<Table 6> Used scientific knowledge to generate
scientific questions from male student

[measure : frequency(%)]

Terminal Intermediate X2
knowledge knowledge
Conjectural
question 65(56.0) 51(44.0)
Casual
question 202(62.5) 121(37.5) 10.304
Predictive
question 60(46.2) 70(53.9)
total 327(57.5) 242(42.5)
("'p<0.05)
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<Table 7> Used scientific knowledge to generate
scientific questions from female student

[measure : frequency(%)]

Terminal Intermediate X2
knowledge knowledge
Conjectural
question 133(70.7) 55(29.3)
Casual
question 371(69.2) 165(30.8) 0.573
Predictive
question 114(67.1) 56(32.9)
total 618(69.1) 276(30.9)
("p<0.05)
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<Table &8> Analysis of generated scientific
questions by gender
Gender Numbers Averagev(S.tand
of student ard deviation)
Conjectural ~ male 176 78(1.1)
question female 208 91(1.2)
Casual male 176 3.06(1.6)
question female 208 3.14(1.7)
Predictive male 176 88(1.3)
question female 208 92(1.2)
Methodical male 176 .09(.3)
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Applicative ~ male 176 010D
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<Table 9> Analysis of used scientific knowledge

by gender
Numbers Average(stand
Gender ..
of student  ard deviation)
Terminal male 176 1.92(2.6)*
knowledge female 208 2.99(3.2)
Intermediate male 176 1.40(1.8)
knowledge female 208 1.36(1.9)
Procedural male 176 .05(.3)
knowledge  female 208 .05(.3)
("p<0.05)
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