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Characteristics of Scientific Method for the 8th Grade Students’
Inquiry Reports

Mi-Young Shin™* and Seung-Urn Choe’
Department Earth Science Education, Seoul National University, Seoul 151-742, Korea

Abstract: The purpose of this study was to investigate eighth graders’ scientific method of inquiry used in their reports.
We developed a framework, ‘Analysis of Scientific Methods and Information Sources’, with a perspective of the Nature
of Science to analyze students’ planning method, data analysis, and information sources. We then compared results with
levels of questions to find out whether they affected students’ ‘Scientific Method’. In addition, we analyzed students’
responses of the survey questionnaire, e.g., how they liked Scientific Method. Results are as follows: First, ‘planning
method” consisted of ‘consultant’” and ‘activities’. The ‘activities’ were ‘experiment’, ‘correlational study’, and
‘observation’. Students planned by utilizing ‘consultant’ more than the other. In case of planning ‘activities’, most of them
were ‘experiment’. Second, ‘data analysis’ consisted of ‘summary’, “table’, ‘chart’, ‘graph’ and so on. Students analyzed
their data by using ‘summary” frequently. The types of ‘summary’ were divided into ‘simple summary’ and ‘relational
statement’. Third, ‘information sources’ consisted of ‘computer’, ‘library’, and ‘professional consultant’. Most of the
students gathered information from ‘computer’. Fourth, the types of ‘planning method” and ‘summary’ were affected by
the levels of questions. Fifth, some of the students reported their difficulty in ‘planning method” because the collected
information was less reliable, lacking, and having difficult technical terms.

Keywords: scientific method, information source, nature of science, data analysis
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Table 1. Analysis for Scientific Methods and Information Sources

8o SpySOl Bl HTAMY LIEK Epdel 21 345

Inquiry category Subcategory Explanation
Experiment Variables are specific and manipulated
Planning Method Conelaﬂ9nal Study Vanal?leg are less specific and partially manipulated
Observation Descriptive study
Consultant Using the expert's materials
Method Summary Relational statement of data or Simple summary
eho Representation Table Reorganizing the data into table
Figure Reorganizing the data into sketch or picture
Data Analysis
Chart Pie Chart, Bar Chart
Transformation Graph Line Graph
Equation Equation
Library Book, Magazine, Dictionary, Newspaper

Information sources

Computer Database
Consultation

kin.naver.com, Homepage, Dictionary, Blog, Image
Expert's Materials
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o 1 A3}E FEFT w2 Table 201 B8k
th 10971 RuA F AHE AAIZE 64/1(58.7%)=

7V BOm(Fig 1), ‘AT AL A AT

Table 2. Analytic results of the planning methods

AL 3MQ211%), AY AAls 191 (174%), &
3 AL A AT AL VH(18%), I
A 2RE A AAg Ae 17H(0 9%)RAL
A g £ cgEbgv A4 3 AL g
WA 2 AR A 49E AYsE A
3, A A, @@ Aol A 1 T e X
Shale] AT A AAF A9 o5 BFA
PR ERIAY gF A7 #gske AL 4570
(41.3%)0]11}, 2 FoA Aol A 9 AR

Ratio(%)
M~ O O
o O O

N
[en]

o

A B C D E F G
Planning Method

Fig. 1. The percentage of each planning methods that
students used for solving their inquiry questions. A: Experiment,
B: Correlational-Study, C: Observation, D: Consultation, E:
Experiment and Consultation, F: Correlational-Study and
Consultation, G: Observation and Consultation.

Planning method

. A B C D E F G Total
Questions
Understanding 1 0 0 48 3 0 2 54
Researchable 18 0 0 16 20 1 0 55
Total 19 0 0 64 23 1 2 109
Ratio (%) 174 0 0 58.7 21.1 0.9 1.8 100

A: Experiment, B: Correlational-Study, C: Observation, D: Consultation, E: Experiment and Consultation, F: Correlational-Study

and Consultation, G: Observation and Consultation.
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Table 3. Contingency table for the types of planning
methods according to the level of the questions (the numbers
in the cell are ‘obtained frequency’ and the numbers in the
brackets are ‘expected frequency’)

Questions
Planning Understanding ~ Researchable  Total
method
Activities 6 (223) 39 (227 45
Consultant 48 31.7) 16 (32.3) 54
Total 54 55 109

7o) A o] AAH] gl Aol 420(97.7%)°elt.
3 9] A2 @E4%e BAAFTQ2%)E A
7A4= At

WHAA 7L DAEFE ' AFRAE e 9%
g B3] Y8 9 232 Table 33 o] Aelst
At 45709 BEAF FA 397 HrEEL
&As7] % Aotk olo] vid] AR A 5470
ZollE 4071 olHAE L sy A% Aol
Table 394 23 £ £AE &Y 7U=FE
ERdTh, o]B9 AR ATE ZARE A3 Aw A
= ¢=612 e A5 HABLE FYFE 05
oM ATt olZRE fo] 2 05004
AAsH ARFFEE M2 ABRATE 9SS ol
Z, WA e} AEFEe Mz 9HE WAt
Jed, ‘FFite BFHEAE 2L AL
e 7 FHo] Eut

SISO CIO[EHZEA]: ‘BloleiA] o] i3 s
A5E B4 1 4348 AErEd ) Table 4
o At HeolHEAE AT € ¥ &
Je HolEE2 dlejok S[EZ(Crawford, 2000), 4
So] BXE dHolE7t 250 A HE ©e
& e AWEE 94 BT 247 (22%)
HolEHE AABHA ¥k 6F-2 HoJElE AAskd

Table 4. Results of 109 data analysis

50
40
30 p

Ratio(%)

20 F
10

A B C D E F G H |
Data Analysis

Fig. 2. The percentage of the 79 data analyses that students
described. A: summary, B: table, C: table and summary, D:

figure and summary, E: summary/chart, F: summary/graph,
G: table/chart, H: table/graph, I table and sum mary/graph.

o1} AR g3 o] YRk o]Ee] FHg
olHs BT H$rAE(@E: o 4zE Hojxgw
A B3R &= olfens Ads] A% Aot
T o] FEL ofd @Y AxE "ol
H GA AR gtk oigk LAEA AEIA
e olFENS B AYH, AAE HoHe 1
S IRisks AP Ugolt(idl 4%E ¥ 4
9 ¥R g2 AE TR} dol A griA
9] A7k EAsl H2d). &, ol5°] FAT Hlo]
B2e FEY g8 & 4 Qitkh gabA oS A9
3 s AE9 ©ol He dHolHE 339
BAR A9 1970(72.5%)7F HATk.

7970 BA9 HlolEle <QoPo] 347H(43.0%), ‘B’
7} 220(27.8%), ‘F'¢F QoS A AAE Ao]
100(12.7%), “2@°3 2P A AAg o] 8
M(10.1%)z0l™, 9ok 3t ‘=2 HEF A
o] VH(2.5%), ‘L& 3oL ‘TYZ° 2 W A,
FE ANSE =X 2 W A, F9) QoPe
A ANslE adZzz HEgE Aol A 1
(13%)2 JePstthFig. 2). o158 ‘QopTt & At
‘ool xFE AL A Serfeltt. ol 790
B3A9 70.9% fF3e ALE FAE0] HoH

O
n=

Data analysis Representation Representation/Transformation Valueless
. None Total
Questions A B C D E F G H I data
Understanding 18 13 0 6 1 0 0 0 1 15 0 54
Researchable 16 9 10 2 1 1 1 0 0 9 6 55
Total 34 22 10 8 2 1 1 0 1 24 6 109
Ratio (%) 725 220 5.5 100

A: summary, B: table, C: table and summary, D: figure and summary, E: summary/chart, F: summary/graph, G: table/chart, H:

table/graph, I: table and sum mary/graph.



Table 5. The types of summaries according to the questions

BS1 S5 B7 UMD el B7deel 55 347

Summary Relational Statement Simple Total
Question Cause Correlation ~ Comparison  Tendency Subtotal summary
Understanding 1 5 6 20 26
Researchable 15 1 10 3 29 1 30
Total 15 2 15 3 35 21 56

Table 6. Example of students’ summary of their data

Example Summary Student’s Material (excerpted)
Question: Why doesn't secawater freeze?
Student 1 Cause  The table indicates the concentration of salt in each salt water made for the experiment (omission). The
highest concentrated salt water takes more time to freeze than the others.
Question: Why do we attach motion sickness patch to behind of the ear?
Student 2 Correlation The motion sickness patch is ineffective when we attach it any point of our face, e.g., forehead, cheek and
nose, but it is effective on the behind of ear (omission).
Question: If I drop a little ink of an oily nature pen, a watery nature pen, a poster color, and some pastel
Student 3 Comparison powder, which of them spreads better?
P As 1 expected, the ink of a water nature pen and a poster color spread better than an oily nature pen and
the pastel powder.
Question: Effect of cigarette smoke on plants.
Student 4 Tendency Drifting cigarette smoke made the plants yellowing, and then they withered away.
Simple Question; Stars” birth and death.
Student 5 s paly The stars can be birth from dense gaseous clouds or dusts. The dense gaseous clouds or dusts become

spherical object by its gravity. And then, it can be a protostar (omission).
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wa =

g Qo= A9t UFERATE mEbA Sy
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Table 7. Contingency table for the types of ‘summary’ of
data analysis according to the level of the questions (the
numbers in the cell are ‘obtained frequency’ and the
numbers in the brackets are ‘expected frequency’)

Question

Understanding Researchable Total
Summary
Relational Statement 6 (16.3) 29 (18.8) 35
Simple Summery 20 9.8) 1(11.3) 21
Total 26 30 56
A Az 3574 S 2907 BFAR S WP
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Fig. 3. An example that one student’s data transformation.
The question was “The most effective method for wiping
stains off steel”.
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Table 8. Analytic results of information sources
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Information sources

Questions Library Computer Library and computer =~ Computer and consultant Total
Understanding 2 24 27 1 54
Researchable 0 30 21 0 51

Total 2 54 48 1 105
Ratio(%) 1.9 51.4 45.7 1.0 100
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Table 9. Analytic results of the items of computer

I type 2 types 3 types

Items of computer Total
A B C D E F G H I
Total 29 4 10 2 2 18 5 8 1 79
Ratio (%) 36.7 5.1 12.7 2.5 25 228 6.3 10.1 1.3 100

A: kinnaver.com, B: Dictionary, C: Homepage, D: Blog, E: Image, F: Using 2 types of sites included A, G: Using 2 types of
sites without A, H: Using 3 kinds of sites included A, I: Using 3 types of sites without A.

Table 10. Analytic results of the items of libraries

Items of ! type 2 types Total
library Book Magazine Dictionary =~ News-paper  Textbook Included book Without book
Total 24 6 8 1 1 8 2 50
Ratio (%) 48.0 120 16.0 2.0 20 16.0 40 100
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