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A Case Study on Scientific Inquiry and Argumentative
Communication in Earth Science MBL Classes
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Abstract: Microcomputer Based Laboratory (MBL), by offering accurate and effective data collection and real-time
graphs, enables students to reduce experiment time and, thereby, have deeper discussions concerning experimental resuits.
This helps to emphasis the essential aspect of scientific inquiry; the process communication. Therefore, this study
examined secondary school earth science MBL lessons with regards to the five basic aspects of scientific inquiry:
“Asking”, “Evidencing”, “Explaining”, “Evaluating” and “Communicating”. It then investigated the level of argumentative
communication between the students and teachers and also among the students themselves. For this study, three classroom
activities were observed and videotaped, and teaching materials, textbooks and students’ notes were collected. The
transcribed data were analyzed from the perspective of scientific inquiry level and argument frames. The results showed
that the scientific inquiry levels of the three classes were similar, except for the “Communicating” aspect, which appeared
in only one episode. “Asking” was carried out by the teacher and then students were directed to collect certain data in
the “Evidencing” stage. Furthermore, students were given possible ways to use evidence to formulate explanations and
connections through the “Explaining” and “Evaluating” stages. In the argumentation analysis, most argumentative
communication was identified as being associated with a given procedure, rather than with any scientific phenomena. In
only one episode, did “Communicating” relate directly to any scientific phenomena. It can be concluded, that although
MBL places emphasis on communication for authentic scientific inquiry, the environment required for such inquiry and
argumentative communication can not be easily created in the classroom. Therefore, in order for authentic inquiry to take
place in the MBL classroom, teachers should provide students with the opportunity to develop meaningful argumentation
and scaffolding abilities.
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Table 2. Outline of MBL activities
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Table 3. The essential features of scientific inquiry with teachers and students’ involvements (NRC, 2000)
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Table 5. An example of analyzing argumentation
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Fig. 1. Photographs from teacher A’s class.
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Table 6. Scientific inquiry level of teacher A’s class
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Fig. 2. A Photograph from teacher B’s class.
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Table 7. Scientific inquiry level of teacher B’s class

o oA st ARl 1T 197

AZHE) 0 3 6 9 12 15 18 21

27 30 33 36 39 42 45 48 31

G — qgay 2 483y A7 A
Ej; i AT a9 34 s} 7|4 A7

ogA sh=7} 3]-': A& 7] “AFs 17 A W gl A 7411}“" A W FBaL F71E F

3AF71E o8 AES A FAEY ol AGA V%
Ea4].. theol] 1A vlE oy ulsHA vstele . o4
& 7 AR 971e] AEEI Yol Hojs Lo
Hi7RS b zRQEta Al AlZe el 3y Al

B4 3
A 2w o7t e AZHE S HolnAls
hEd = 9Eo] (FTH).
23 2AdR. 3olo] e JFA slobdt she A
o} 1oy,
T TE4 FE 2

T 3 7 3

BT wiiel, S S AfolollA vEhd =2
LT 2y FuR IR}

Ouas 2. MY & JEAM HElE =

B AL O[AFE #2704 EHoF? LISS MZISI2+..
S c: & wiEAH S48t S5 HEA &l Hodd
(O:IQI'AH‘: L)

=)

B WAk LS =M 0.0557} S 7H40|Ln} M2

oflOKK|.. T24L{77} 042 71X| Cf 2M2t=2 SHOX|.

8 ¢: 12l & oF wiEA|. LdlN STk Walof &l
Of .. L2440l

B 1AL X2 LN sk= 7{0f. LHEEY

S d: A0 O 2Ok 3= H OK{of?

10 &Y c: Of| 2o HFOL.

11 &M d: 0f..

12 2 c: J2U7). @2 Z2|EoL. =20k

13 B WAL & MZicl~

O 0 ~N OO O A W N -

A= 2= WAWIA Aol ek Akl v
£ 52 F AEE AR A el oHE =
! Feoz AzkEQlt). o] =odle wAkel g
M d, & 33°] Feldt.

o iz 4%E vkl ¥ EAxow dY 4
ol WAk SBA WS ok s Ul
248 s, 7P YY) F7) 53
A F F ode) 49 AT o sdwe &
oA AAsldof g=rFE B Aolth. old
e % WEA ZeiEh. S22, wEA §.
Hoogrgls o]obr)Ehy, e £ xH A¢
12 22k 3 dolA 3jdde] £28 25 Y
Foolitte F8e AVIRUQE, 6-75). 3 d=
“oJgido] T WEop Sk A ofolrEla IAE
M-SR ke Y kRS SH9F). A o 9

-

>

=

ok MU

P

1o
4
)

o M1 otlo o
ox M
=

b

gAo] He] HoA S SA(E)E AL, w
A FAAZe] o A=z M e FA
&7t =Eive EA12E)E B ARlY FE2
A ol A de “oEle P T8(11F)
o= A oo FHE T8 Ead ENTh
QoK B AR FYUS wAle] olsf EAI7) Al

e 45 49 BAAZIS 2R wet 3AS 4
Aok 42 20 ZARY, WA A%OE UBS

Yasim B8H Aao] Fold 4 39 AEYA
3} 3t 24 Q70 g7 Bee Rtk B9 33
o 2 TS B4 Aolol Yoed, o)d
JEe A9 ss) AR tiE wAe] gl
A olfas 200MS o] FASO 22z
W7HE 7158 AT S AE7e] =97} o]
e o 4 99tk

C W2 2 Al
CAY £UL AEH SF LA Lokl
g8 23 APl Y BEE =Y AP
£a 5% QE Adske Aol /1E @
Aol ANE AR WAAA MBLS B8 FLe
%S AT AA 7R volEE B 48
o s}5%9 s FES T,

CEAE Sge EQREOIM, B 718 829

Shtel “EAAZ) Y deRdth e T Sy opd
TR FFE AR T8 I T FIAA

FA7} FolFthe) sl
ol C AP} “Ghgte] oA Algdt o] &
2 1 olfe FRI7EE oES AlVlskd
A, olRE 0F AFE T Ao L(0-78 AlhEaL
Ad eSS AH "k 7] witolth tE B
a0 FAFH L FF



5

198 <%0t ojM7 - Z

Fig. 3. Photographs from teacher C’s class.
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Table 8. Scientific inquiry level of teacher C’s class
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