Brain, Digital, PISSN : 2384-2474
& Learning eISSN : 2586-7490

RESEARCH ARTICLE

Analysis of the External and Internal
Experiences of Leaders and Alienated Students
in Elementary School Science Inquiry Activities
Jooyeon Choi" - Soo-min Lim” - and - Youngshin Kim"

'Kyungpook National University
’Science Education Research Institute at Kyungpook National University

ASsha Ips} 7 BE0|M 2|Cio} 29| SHESO)
o=, LS ZEol st 24

"Corresponding author : kys5912@knu.ac.kr

ABSTRACT

The purpose of this study is to analyze the external and internal experiences of leader and
alienated students in small group science inquiry activities of elementary school students by
using the Experience Sampling Method(ESM). For this purpose, the research was conducted
on 14 leader and 11 alienated students by classifying out of 87 selected 6th graders. Each
inquiry stage was divided into observation, variable control, data interpretation and

‘ conclusion drawing stages, and the difference in the experiences of leader and alienated

'.) students was analyzed in each inquiry stage. The study results are as follows. First, it was
%f")edca';;gf found that elementary school students mainly experienced the actions and thoughts related
o to the experiment in the small group inquiry activity. Second, small group inquiry activities
a OPEN ACCESS were led by some students. Third, in order to induce active interaction, the experimental

design stage such as the variable control stage must be included. Fourth, it is necessary to
induce alienated students to have a positive consciousness and emotion toward inquiry
activities. Fifth, activities such as role assignment are required to increase the participation
of alienated students in inquiry activities. Through this study, it is expected that the various
experiences of elementary school students experienced in small group inquiry activities
will be understood and used as basic data for effective group composition and class
improvement.
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Introduction

hole) AT 4] e whed WHE el Alke YER 35 AFHo] 1, £714 0 2 WEE e Y
U I8 2102 Q14] o] HThKim, 1999). T2t 2T FAIHS AN afol el FZE|7] AlgstRA
Wy EolAle) ZFol e BT Aol o] Bestehe Ql4jo] AR, 323 1o thio 2 of

A oler Bigitolgle] BEmoltFHoIN M A4lo] AR o BAL Aol 2 £ A1
Qe 7] 4o|u} 7%, HeH 0 =i AEA tPgel et Aol 2} 28 ofs) R S Ligolet

SHH(National Institute of the Korean Language, 2019). &, 71912 7482 A A4S 5514 H&= Aol
o} o|FA A2 &9l Y5 AL oA B ol &5 XV%'%J—} A= o] 7HQ1e] A]AlE A
SHA| Hr}. o] & 2|42 U3HA 7] (episodic memory)2] FEIE A== A A 0 & 7HQ1H 0 2 3 =]
(Kolodner, 1997)0. 2 A ] Al|2tal gt 4= i},

al

BRAA AAL 2AE s dshet] BT 4= Qe AlRPd o] 7R, Tl FFdHok sh=A], e 79
2 SFA| ooF sh=A]of| tiet E & Algeto =i, MEAL B2 Rolld ZAIE B - AT =
2= TH(Kolodner, 1997). £31, 277t obd 730l &4 s de &34 o &2 43512 Zoh= olf-= ol
3734 A Ao] RE517] w2 thAl| = 44 2|4 o] 2 A= of QA @4, A= of T2k Al

B2 32O FARSE AR S 3R] Bk, e 3e Aol £5517] Wil Hh(Ross, 1989). ©]of] 7HQlo]
_]

AEFE A7) oA AR Aol Bast olubd A Ala BAIA A)4] ek ohjeh g Ae)
NI B89 4 Q= T YA M40 27h2 02 We st

]

o]t A2 A /A4 HP T} WA HP o2 28 4 QThCsikszentmihalyi, 1990; Lee & Choi, 2011). £

A A2 R0 g A=A o= ojtjol|A, ek, o 55 ol er kR HEoka ok WA FE 2
R0 g = AgAlojy ntZ 0 & A= B S ou|shH, 37484, F44 FA 2 Utro] A EAL 4
TS, B e ol n] ok 22 AP Q) RIS 2 S5kl QU o] 23k <A, 4] A &of| oigh A e
325 (experience sampling method, ESM)°| =2 285|311 QJT},
-2 Csikzentmihalyi (19757} Z7HAke] 391 E Atst7] 9ol 2| 2= ARESH R ol o] B
2 371ke] f91E B Aol SAIA7| AL AAREe = T50] el sl 7] §5k= 2 o] Ch(Hektner et al,
2007). o]+ ¥ 4 ERZ o] 85hH 7iQlo] ARdshe AEE 7hetl §4 2oy DAlE2] Sl E R
- ZAKShin, 2010)5H0] T AR}e] Y| 5 7| <fof| of gt effafo|ut jFZtglo] 244 0 2 AR 4 QU THKim et
al,, 2005). 71 A3t Ao} 540 & 7] of2)g ddEolM 9] He] PEERl BeS 2
HekS eAlsh=t] -&olstth(Jahng, 2011; Stone et al., 1999). T3+ 3 FHH2 ALA7H
7 Aol 7iQlo] ojw et BE-2 A Ee] mheld 4= Q17| ullZel] U/ %ﬂl/ﬂ«l
ATHHan & Son, 2009). °©]213F SHol|A] 74 AW Alelgt, o8}, Agutst,
B A 5ol EEs] -85 1 QIthKim etal,, 2005). L2 2Fetul & ool A= Hd &
AL|7F A sttt £3) als2t Zo] Aol AdQlo] ofyzt sHYER1 7ol AU A Aol
2] Q1 he] AYHY-& FAI5H7] o 7] w2l Y/ ieol oS 7FAA thl7kA ol 7]
2/d0] B2 QL HTHSavin-Williams, 1987). 0]2{$F o]-FollA] £ Atofla&= Ay B
S0l & &5 Foll oA He= A AR o= A 1A} 51t
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Analysis of the External and Internal Experiences of Leaders and Alienated Students in Elementary School Science Inquiry Activities

2 Ao g F52 SMYE0] 28-S SOl HohA A4S Ffsta, AR o] A2 AASkst,
2ok 4 Qloke S 7HA 2 QlchRivard & Straw, 2000). 2He} B BH50] G3H2 0 2 o] 20{2]7] ¢
Srts 2T LS 1) oA B AE Z, oS AL, 8ot Hlwekal, £ H Yolshes
PgEo] Eds] dojutof gt 2|t AR st Agollxle] 23T B Eg oAl = SIS ATA I
oo} Aoj2] F2 g0l & o] FofR| 2| Gh= A ol thKwak, 2001). £3], 2T Wlo] A SIS =, 2]
Ql SPYERo] Z5-2 Fmskal, WA= FolshA] oL, sty QEIL 7471 go] vreRdar lct

(Chang & Lederman, 1994; Kim & Nam, 2013; Kwak, 2001). ©]of] 27 ch Bl 2zojl 9] 2]ejet A 9] 3h4
of gt A7} gho] o] Fojx| 11 Q. 2t et 48] sHYEC] Q1A A E”H‘ OAtAF O] FEgol Thgt A
(Kim, 2018), 2] 3HA9] 2ltj4] 3ol b2 Q1ofZ] A5 &-gof that A (Park & Shin, 2012), FAISHY
AutsAge] 2t 4 E4d H|al(Lee & Yoo, 2012) -l Tt A-50] Ut o] x| & Tst wHojja= AT
& & ZEollAl9] 2jriet 49 91“55-4 E/g0l thet 77 & o] Zoj XS ol g Hr &5l I

g Fesse] ZEol et A

T & el 3Y e E&o}o% a;u a7 ot g7 F5olA 2jeiet 20| Sty
sy e o2 g MolEA, AesiA 2 A
£l Az 2 U 25 SV 4%%% ol JTALE AL BaIA] £
of S} ) SIS TS, o5 WKk Alo]o] BT B F AW Aol AFHAL o] AT A
2ol Q17 EAl A%E 38t ek B0l T WAl ke 2o shgat Ao shale] o)x et A
782 ol ol Zfol o] YTtolet. £ AT-E B8] AT Y3 B BENA 2 - SSe
chepet 2 S ofshaha, kAl Ak 74 L 42 A2 98-8 712 A2} 51718 7kt
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Materials and Methods

Subjects

2 A1LE 9l DFYAIF KAlo] 20 255h 651 SHAY 857-S T/ o= A7t 3= it A+
o] A3} vy ol thisl] nj2] A5t & Fofst SHYES thid o2 A7t W= Qlet. ofuf 491 o] /o] A%
o eRL 2o A 4 9] 5= sHAJo] LEERLEZ| AJAFSHER= Limetal. (2019)2] A IS HEEFO 2 5918 31ut
o] Ao &2 151t ofuff AT TR A o 2 JLAsHo] Tt

2ot 40f S B Es T2 dofA] eAE-2 Sl FEsielth = 5 A3 g EEel

A} o] Zo] 2= BRI E Atol 9] oA B AR HE S NetMiner 4 T2 T3-S &H-g-5to] £}tk 2|t 8}

A0 ool & AT ARE Q5 of| A SAlo]x]o] LA ST A} S ARE Gh= O]-/\HO]D:] AQ] sHAjL = s

AT AR 5A] B SHAYo| ThKim, 2019; Kim & Kim, 2015; Lim et al., 2020), &3S 2M-8 3o A 41

7go] BESHA| b tA] @82 mol A= BT AgshA] Sakelen, Ble] ey 1473t 4] g 11780

A7 =] At ot SPYS-2 FEhAY 107(40%), o15HAY 157(60%) 02 A2 0 2 2] shge] 749 st
A9l

A 57, o5HAY grg o]l 1, AQ) SHAY-2 ISk 5T o SHAY gHH o] Qi T

L

Brain, Digital, & Learning. 2022 Vol. 12 No. 1 163



Choi, Lim, & Kim

ESIYE| 2YT g0 BEEY TR UYL £ A4 AYOR YT AL B, MASA|, A8
4 9 AR ES A2 o] Ik B3 T ShyEo] A 22 AALS AT, olo] et chedt
BE S-S /1HES Soich B Bl B F YT FAZ SUsP] SAste] 290l Folat wAbr)
29) 740l w2 H71HolAe) Bo] 55 Folehe BT A AL o] F HABA| TAolA
£ 2 YU 00| FEREL Flol AAE BT FAS AF5P) istel MASS oA A
Zlolm, 7A/H 02 4GS o EA £ 7ol e L B A EJSHES seick o] 3
A58 A Aol afe} 2 AU HPS SYST AES ST F oA SA AR U AR
F WAOIAE Qe AIRE WS, Y AT E Ef 222 Y =S stk

Questionnaire

& A= 2 et Epollxe] 25EES] oA, U BA5}7] 3l ESME ARSI Th T,
RRIEA A=A 9 AR =20 g PHAolA SHEe] AP S ARSI o] & $loto] 7t BA 2] &5
< 1AM & ol tis) ZASH ] gt A& AT

S E5S 4ES B0 gt AR = oA B WA AP o2 AT o BEe 2 5
+ G Azl izt B o=, Uld FA2 A7, 359 719, Bs 5 AT M= T/ E ThHektmer et
al, 2007). &4 73 gollA otz g2 92 Uzhe] Aol 2HA] Kim et al. (2005)9] Aoll 7] Z5to] 4273513t
U2 732 Az}, 35-2] 7]oJ= Csikszentmihalyi & Schneider (2000)2] A28 AF2-51.0H, 241} A=
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Table 1. Composition of the questionnaire

Experience Item numbers Contents Note
External experiences 1 Main Activity Closed type
2 Behavior Open type
Internal experiences 3 Thinking Open type
4 Contribution of behavior
5 Consciousness in activity Likert scale
6 Emotions in activity

"Investigate after the exploratory activity

UE AR L 7 DAlel A 2 Sh 71t Able] 5] Ego) HiQleA S B Bt 8 0| o)A,
AN FEEo] Ik T BEolq £ sh Ak T Bt pelsl Zln wels X ok A 7Es
o] 714313, APAl0) 50| =g o] HoEA| of, ol 2 & thedt Fol 1A Yol 45 7|45 E

R
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SHITE 5 3 942 BE 2L B 3 YYD Y5l chet Mol 718], 324, 50), 57, 33, =9
ofelg, 52 714, 012, 012 59 W, gl £g of% 5ol thsl 5 H=S SYFHEE FHHS)
085 F YHE Bl BYL BE 39 /I8 B8 B, Folze, 4349, 2714 g, o
A7 B Bol 1] %ol Ul 58 A2 gtet g sl

A el SRS A58 Slstel THomg AR7H 41T AL B oS AXI3 et A9l
O R BFEE oJ2ie A3 UG BFEL 004%E AU B F AT Gl chet B2 413

I Cronbach’s a+=Z}0.939, 0.872°|t}.

Analysis Framework

AEA] 5 NS 3ol tigh e E9] SHe 2AI5H7] gt 242 7idsielth. WA sHdse] A
T &2 o & A E5(A), AAB), F=22-E(C), 7|EkD)= H3} 5]'01 CHTable 2). A& %’E(A)~
TSPS (Test of Science Process Skills)2] B 2 Q A~(Kwon & Kim, 1994) 5 7| 2 & J 9o S5t e
oﬂ/\‘] S, A1 EA, At }E Bk 2tS o), A2 222 ATk TSPSoll= §lA|9E A F 3
FYoh= Bao] ZFE| o] JlojA] AT (ASE F71oto] 7l A &5 =4 e ”]'504'-—4'
7(“\‘](B)~ 70| £, A Ueh, A Tg_‘ O] shal At} 5k 22 3784 %1 A Alel 7]i2o] viric, Afu| gl
o}, & Foieh AUt A4 = et 5 22 AR A2 BRI 4802 =0
2GS S5 S ol 3ot A2 FTAE 0 &2 QIR|A SHoj|A 9] o Akg-o] f-3ol o
S it Q00| SRR A5 B B2, S 7, WEA 01, 411 B2
2o tigh Rhg- o 2 FRsiqich 912 5ol % dd =0l tisiA= 7IE(D) 2 2Fotl o H, &
TSt gle ol A -8 Eol 047101] 23

Table 2. Framework for analysis

observation(A 1), measurement(A2), variable control(A3), expect results(A4), conducting
experiment(AS5), data interpretation(A6), data Interpreting(A7), conclusion drawing(AS)

Inquiry activities(A)

Emotions (B) positive emotions(B1), negative emotions(B2)

question(C1), response(C2), giving opinion (C3), receiving opinion (C4),

Interaction (C
nteraction (C) behavioral participation (C5), atmosphere-related (C6), reaction to comments (C7)

behaviors and thoughts that are not related to inquiry (e.g., personal actions, gossip, pranks, thoughts

Other (D . .
cr(R) about school assignments, games, recess thoughts, thoughts of going home, etc.), nonresponse

Data Collection and Data Analysis
et 55 BRI 3RAIE %%6?04 A3t FA Q] Ht

ST 4L B A 4

Sy $HStE BT 256 ATEIo} 5 8712 53l 5515 5 ssich o) RS Aol 2o

o= T O =0 v 'O =]
5 gol WS 2AaiSith Aofd Jaatgel vE s Zshs whale aad o 2 theat 2t »
o] =t A E HA-S 3t 72 oof tsf o} 1132 Ko™ 18], of2] F/gd o] &l vk
£ Al

77} 13) 0] HkS- H]E_ Holsloict o 5ot Y82 HHE A o 2 W5}
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Au 2 e Eo] Bhg-S Hox] k2 Sxbh gkt Sheat e gl T, 1] mAtel shAY 7ke] Qlof
Z] ”i’%*%c B OM |2} 5+ th(Kim & Kim, 2015; leetal 2020) ZHE AR ALS YEY D BA o
213421 NetMiner 45 285101 Q102 45 2k8-9] & A= et o] & Bl oh2 s EIte] A

ﬂiﬂiﬂﬂﬁJZ“ﬂ%ﬂﬁhﬂmﬂﬂHﬁﬂmi@ A7 7k glo] che sy St Bejelof et
URe SPYS-© 4:9) 340 2 B 25H9ITHKim, 2019; Lim ctal, 2020), ©] ZPgollA] 6] 814 147, 49) 314
13901 AL A SYEE g2 HEAS £l ol ol

1

= o [e]
B9 7165 U SURE venS 5 20|12 ] EASIQIT 24 F £kl Aol ol o £
Ho] ol 2ofzct,

Results
External Experience

Main Activity

2|t St 40| S S| v, WS Al A g A Bl A2 = DA oA 43et 8 Eao tigh-8|
A= Table 33 2t o] = 54> SH= ol8shlom, 2= 3HS ‘?_033}9%} HZ Aol B =
= A 3Y65.0%)°] 7HS FE B0 = FHIIA M, T2 & Aol At theh20.0%), mAke] A]A]
£71(15.0%)2] <=2 2 S 49 SMIE2 A 213(64.3%)°] 71 % gEo® Ueton, o3
O & Aol Wat tieh21.4%)] o & e 2 i A2t 42] SHY oA F-5A o= ¥ Ao
ot T 502 A 1Y, Aol Bt iste] o2 A el § ‘Riﬁ} T2 4L SIS
ol SPi S0 Hhsf WAL AA & B HI=7F 2| L}EP%(E‘]%, NN 5= A E B 2 o

o]

7|ete] &5 sh= sy Eo] A5t

A dAPlA 2 Y2 FH S50 2 AY 2 @2.1%)0l2kal 7H Hol §Hs
It tah42.1%)2t L - FokITh Th 0 = WARS] Z|A] £7](15.8%)°1 . £42] SH4Y
01] W i3 72.7%)E 7Hd Bol SEotlom, WAre] A4 £7], 25wt fg@

52 7} 13)(9.1%)2 L ERTY, tH_OJ%Zﬂ 1gollA g =2 74-fell=

Dﬂ AFE X3S, 40| S E0] 720l = Aol Bt tish= OITOVI
8 22 710 & Yepgtt,

N9 AREE dAoA FH SE 0 g PSS AT 18(65.0%)= 7P ol SEoI e
™, E}E_E JLAM A Al E71(20.0%), 5Lt Aol T35 chsk(1s. 0%)—4 O 2 YET 49 sHE
oI B 2 BEATF AE A18(563%)S 7 Bho] Suhalel oM, mEln} Alslo] ek tlsk188%),
WAL Z|A] £7](12.5%)9] =02 SEoITE 49 SHEEC] 7-9oll= 7H°J7—<4 &50] 12.5%, 7|efl sl
Sh=FEolu 252 oFA| Ytk -8 H0] 63%3AT
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Table 3. External experience of the main activity at each stage of inquiry n(%)
. . Observation Variable control Interpn;tatlon al.ld
Main Activity conclusion drawing
Leaders Alienated Leaders Alienated Leaders Alienated
(D Listen to the teacher’s instructions 3(15.0) 1(7.1) 3(15.8) 19.1) 4(20.0) 2(12.5)
(2) Experiment with group members 13(65.0) 9(64.3) 8(42.1) 1(9.1) 13(65.0) 9(56.3)
(3) Conversation with group members about experiments 4(20.0) 3(214) 8(42.1) 8(72.7) 3(15.0) 3(18.8)
(#) Personal behavior 0(0.0) 1(7.1) 0(0.0) 1(9.1) 0(0.0) 2(12.5)
(5 Others - chatter, no activity 0(0.0) 1(7.1) 0(0.0) 1(9.1) 0(0.0) 1(6.3)
Total 20(100.0) 14(100.0) 19(100.0) 11(100.0) 20(100.0) 16(100.0)

= & DAlolA 2] SEEL FH 508 AY XS o= A= YET 2 sS4
Bof gt REdETte] tishy daats Boks A A Adsks 242 =1E 4 it oj2jgt 4
= A8 ATH(Kim & Yang, 2003; Yang et al., 2006)2] A2t A x|5k= Zio|ct. ek ofa} A9 SHYE
ol WAL AAE S BE 2 ol ohH, 7HQ1d Feolu e S A2 Er et Bl gl S
A = 20 = e o] & Bolf 2T SIS AT E EE oA SAHK o= o
= 2RI 4= QI 3HH 40 Y2 E EE Foll REdT AEE ?ﬂﬁ“ﬁvﬁi
S Wo| sk Ao & Yyttt 12y olg2 g St U
EH &5-2 51| &= 797 HERAL IRl o] = A3 Ak (Hogan, 1999; Kang et al., 2000; Klm&Kim,
2015)2] Aot Y| ok= Aatoltt.

B A Soll A HRlEA dAollA 2lr] SHEET} A9 SHYE R RolA 354 02 REdETte] Y
of T3t th&hr} 7P o] UEhAL Il o] & Foll B 52| ©A| FollA HAEA EP?%]Oﬂ st &5
& 2l5] St E T A2 SHYE 7] ddold a5 EHEsHA & 4= 1S Aol2t 7|t E

T =

O

J‘.T_ J
il

SuE

2o St o] spgol b, WA, Aks AeEE0| Z47te] g GAOA ojuet P52 3
A, ek Fh=R] o] ok g ol Tt G5 A= Table 42+ 2T W& DAl o] sHY2 AH S5t
A Fes T 2090(69.0%) SHIR M, Fe2Eat AaH WS 991(31.0%)E skl SH3t
At AE Faat HE Y5 FollA= A4S As5)0] 113](37.9%) 2 7P 2 HIF-Z A6kl o, thy
O 2 HEADO] 69120.7%)2F S8 (A2)°] 22)(6.9%) 2 UEFST. o] 2ol Axtolld, e ek Aha s, A2
o YA B2 202 LT o] & F8l T Bl A 2lE PSS J&*h%—i— g2 A
S 2 sh=Adde aYste AS AL I o2 A E P 2e E917] A FE(Cool
39, SH(C2} AAANC3)= 27 28], 352 Zod = (C5)2t o3 TRk REH(CT)2 7P194§ LPEP o).

W AAIA £9] Y2 A F5at P E W52 133](684%) oIt SHotgleH, o] 5
%_P(Al)OI 72](36.8%), AT (A5)°] 521(26.3%), ZH(A2)°] 12](5.3%)= LEFHT. ngh‘lq J&F{ii R
tTH 719k = (Coye W 521(263%)F AHAISIITE o= 2H s Sl g B3 HeH A4

25 4 o] A2 o] £ 2| A] ehot AT W2 A2 2lgol| thsl] 2T A= S
3 01] ofsf| Liehet Ao} o] & F3l| AT HF 25o] & Doju7| flsiM= 2t gef g

Qo= Ay Od%L(Lfseetal 2002; Lim et al., 2020)2} °1x]6 ZAito|, £E35] SHYE 71 ?—J%%*Ol Al
EHEEMOF HT o] dE5H AR E 7ol 5= w4 At
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Table 4. External experience of behavior at each stage of inquiry n(%)
Section Observation Variable control Interpretation and conclusion drawing
Leaders Alienated © Leaders Alienated © Leaders  Alienated v
Inquiry activities (A) Al 6207)  7(36.8) 6297 12.9) 0(0.0) 3.089 000)  2(11.1) 8.621
A2 2(6.9) 1(5.3) 0(0.0) 0(0.0) 1(4.8) 1(5.6)
A3 13.4) 0(0.0) 10294)  9(30.0) 14.8) 0(0.0)
A4 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.8) 0(0.0)
A5 11379)  5(26.3) 3(8.8) 133) 1047.6)  6(333)
A6 0(0.0) 0(0.0) 0(0.0) 0(0.0) 000)  2(11.1)
A7 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
A8 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Total  20(69.0)  13(684) 14412)  10(333) 13619)  11(61.1)
Interaction (C) Cl 0(0.0) 0(0.0) 9.345 0(0.0) 0(0.0) 3304 0(0.0) 0(0.0) 14918
2 2(6.9) 0(0.0) 0(0.0) 0(0.0) 209.5) 0(0.0)
c3 2(6.9) 0(0.0) 8(235)  7(233) 3(143) 1(5.6)
C4 0(0.0) 0(0.0) 7206)  4(133) 0(0.0) 0(0.0)
Cs 13.4) 0(0.0) 12.9) 2(6.7) 3(143) 0(0.0)
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Table 5. Internal experience of thinking in each step of inquiry n(%)
Section Observation Variable control Interpretation and conclusion drawing
Leaders  Alienated © Leaders  Alienated © Leaders  Alienated v
Inquiry activities (A) Al 9(30.0) 1(6.7) 12.003 0(0.0) 0(0.0) 400 0(0.0) 2(11.1) 6.865
A2 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
A3 133)  2(133) 8250)  8@7.1) 280) 2L
A4 4(13.3) 3(20.0) 2(6.3) 1(5.9) 3(12.0) 3(16.7)
A5 3(10.0) 0(0.0) 0(0.0) 0(0.0) 1(4.0) 0(0.0)
A6 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.0) 0(0.0)
A7 5(16.7) 3(20.0) 0(0.0) 0(0.0) 4(16.0) 2(11.1)
A8 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.0) 3(16.7)
Total 22(73.3) 9(60.0) 10(31.3) 9(52.9) 12(48.0) 12(66.7)
Emotions (B) Bl 3(10.0) 1(6.7) 12 6(18.8) 0(0.0) 8.388 52000  2(1L.1) 1.120
B2 2(6.7) 0(0.0) 394) 3(17.6) 2(8.0) 0(0.0)
Total 5(16.7) 1(6.7) 9(28.1) 3(17.6) 7(28.0) 2(11.1)
Interaction (C) Cl 0(0.0) 0(0.0) 2.667 0(0.0) 0(0.0) 5.561 0(0.0) 0(0.0) 3.908
C2 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
C3 0(0.0) 1(6.7) 4(12.5) 1(5.9) 1(4.0) 0(0.0)
C4 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
cs 0(0.0) 0(0.0) 2(63) 0(0.0) 1(4.0) 0(0.0)
C6 2(6.7) 1(6.7) 5(15.6) 1(5.9) 3(12.0) 1(5.6)
C7 0(0.0) 0(0.0) 13.1) 2(11.8) 0(0.0) 1(5.6)
Total 2(6.7) 2(13.3) 12(37.5) 4(23.5) 5(20.0) 2(11.1)
Other (D) D 1(3.3) 3(20.0) 1.857 13.1) 1(5.9) 1.032 1(4.0) 2(11.1) 11
Total 30(100) 15(100) 32(100) 17(100) 25(100)  18(100.0)
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Contribution of Behavior
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Sl Hlsl SA4 02 Fojn|shA| 2 7|01 & sHithal A zshe 2 02 LERA THp<.05).

Table 6. Internal experience of contribution of behavior in each step of inquiry

Contribution of Observation Variable control Interpretation and conclusion drawing
behavior Leaders  Alienated r Leaders  Alienated 2 Leaders  Alienated ©
Yes 14 7 6.061" 13 6 4957 14 8 4339
No 0 4 1 5 0 3
Total 14 11 14 11 14 11
<05
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Table 7. Internal experience of consciousness during inquiry activities

Group Number of subjects Mean Standard deviation t

Opportunity to choose Leaders 14 4.00 0.96 1.789
Alienated 11 3.18 133

Important Leaders 14 4.14 0.77 2.187"
Alienated 11 3.18 1.40

Interest Leaders 14 4.50 0.65 2.549%*
Alienated 11 327 149

Difficulty” Leaders 14 3.09 1.17 0.108
Alienated 11 291 1.22

Enjoyment Leaders 14 4.07 1.07 1.652
Alienated 11 327 135

Concentration Leaders 14 4.07 0.73 0.957
Alienated 11 3.64 1.36

High skill Leaders 14 343 0.85 0.850
Alienated 11 3.09 1.14

Think of something else” Leaders 14 3.36 1.15 1.165
Alienated 11 2.73 1.56

Goal Leaders 14 4.14 0.77 2.061
Alienated 11 3.36 1.12

Effort Leaders 14 436 0.50 1.217
Alienated 11 3.82 1.40

Teacher's guidance Leaders 14 4.50 0.52 1.960
Alienated 11 3.82 1.17

Fit together Leaders 14 4.14 0.77 2.182"
Alienated 11 3.09 1.45

Reflection of ideas Leaders 14 4.14 0.77 2942
Alienated 11 2.82 133

Learning Leaders 14 443 0.65 1.885
Alienated 11 373 1.19

Help Leaders 14 436 0.63 1.930
Alienated 11 3.64 121

Total Leaders 14 4.05 0.80 2.887"
Alienated 11 330 131

“negative item, " p<.05
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Table 8. Internal experience of emotions during inquiry activities

Group Number of subjects Mean Standard deviation t

Happy Leaders 14 3.86 1.10 246"
Alienated 11 2.73 1.19

Creative Leaders 14 436 0.75 293"
Alienated 11 3.18 125

Under pressure” Leaders 14 457 0.51 218"
Alienated 11 345 1.64

Interesting Leaders 14 4.50 0.76 249"
Alienated 11 327 1.49

Boring” Leaders 14 429 0.83 415"
Alienated 11 245 137

Anxious” Leaders 14 471 0.61 134
Alienated 11 4.09 1.45

Frustrating’ Leaders 14 4.64 0.75 2.10
Alienated 11 345 1.75

Competing” Leaders 14 4.50 1.09 -0.11
Alienated 11 455 0.93

Active Leaders 14 457 0.51 277"
Alienated 11 327 1.49

Curious Leaders 14 4.64 0.50 233"
Alienated 11 3.64 1.36

Cooperating Leaders 14 421 0.89 266"
Alienated 11 3.09 122

Engrossed Leaders 14 4.07 0.73 1.49
Alienated 11 3.55 1.04

Successful Leaders 14 421 0.89 0.75
Alienated 11 391 1.14

Total Leaders 14 439 0.76 407"
Alienated 11 343 133

*negative item, ' p<.05
S 2% 3ol L7l 7120l tfaiis 2jn shyso) Ao shySel uls) EAH o fojulat zjolg
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Yot 7182 W= gAE0] 49| Y&l Hlsl 2o sHyEolAIX Rl rlshA Eol YL Q191
CHp<.05). L 2ol Q13 AU, A ste, &5k, 34l 7120l tisiAle A4 & fofn|gt
x}o| & LFEFUA] 24 THp>.05).
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