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Analysis of Pre-service Elementary Teachers' Responses to Learning
using Plant-observation Activities and Observation Journal Writing

Kim, Heung-Tae

(Seowon University)

ABSTRACT

The purpose of this study was to analyze the responses of pre-service elementary teachers to the plant learning
using plant-observation activities and observation journal writings. Thirty pre-service teachers participated in this
study. Before and after practicing plant observation and observation journal writing for 11 weeks, pre-service
teachers' interest to plants, attitude to plant-observation teaching, and plant-observation teaching efficacy were
examined using a questionnaire. Also, the observation journals, reflective journal writings, and interviews were
analyzed to investigate their qualitative change. In addition, the pre-service teachers were classified by multi-
dimensional scaling and cluster analysis with respect to attitude to plant-observation teaching and observation
journal writing, and teaching efficacy. While the pre-service teachers showed significant increase of the interest
to plants and plant-observation teaching efficacy, and positive change of the attitude to plant-observation teaching,
there was a little difference between gender with more positive effects on females. The positive attitude changes
of pre-service teachers included positive recognition about plants and the diversity, increased interest and
curiosity about plants, careful observation about nearby plants, and independent learning and positive inquiry with
plants. In terms of teaching efficacy, they showed positive change such as enjoyment and satisfaction with
plant-observation, confidence as elementary teachers in the future, and recognition about the importance of
elementary teachers for plant education. However, the changes were different among the groups classified by
attitude to plant-observation teaching and observation journal writings, and plant-observation teaching efficacy.

Key words : plant-observation, observation journal, pre-service elementary teachers, teaching efficacy, interest
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3. N & Aol ke oA Wt AE F ARl
#astn AL Us AAste] A8 B,
1) ASEHE g5 9 ASBIYx Mr|E g8 AU SAS AEsta, aded Aklew
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HAAAE Ao zn A8 U #S = & TPNEF ek AgE e #ELA =
ola, 2eus R AERHE gFS LY F e = A vdz2 wfAd A AEdESE 519
JdE YL V2E AE BHoR 9T Y o} U 2 SAE 2T BELA Y de BE
71ZEE 20149 39 A FHE 62 4 FAAL o A|A = Ak
W, 59 AR FRE 330 du 25 uAtEe] o
wdG AFoR g A 4 2 A ERE &5 2) mERtel SHEAIZE ASEHE
& oF 115 B3 o] FoiRth o] 717k FF A AERFZLA] 277F AEHHORE o]Ro]H F
g du 2T uANE 639 EEE #F d%53 9 Qe B uae nfjF dux5urlse] A%
3o A #EAA 2T GHE FYslon, g i AERALA S HES AT BEUA
Ak Fols B g1d A B8 = U3 E B & du 25 uAFEC] AL o BMY Fuj2e FE AL
A I Bk S AEES F9stE 7|3 E THA Aol A £ Azt dFsie, g2 onz
== SI3{tH(Table 1). SuAET A4 gRete TS 7Y £
T A 2 2l 3E 2% e A Y SNS “goll EuhS wheo] A Eo] Al 2 A4
ol 3YRE AEEz FE7] 2 /gt o 4 £ 287 a9, SNS Aol A EE £ AT
29| AMA W3E neste FAE Fsta T4 & 288 AewE o EY Foggsta
Atk &, vl FdolA tFe FAE T A A} 3FA T

Table 1. Weekly schedule of plant-observation learning

Period Contents Group activity Personal activity
Mar 1 week Introduction to class goals, syllabus, and plant-observation journal
. L Identification of dy plants using twi L
Mar 2 week  Twig and bud of tree in winter entitication of woody plants using tWIES byt observation journal 1
and buds
Structure and f f 1l I with spri
Mar 3 week ructure anc: form of Towers & with spring Plant-observation journal 2
flowers
Mar 4 week  Diversity of gymnosperms Identification of common gymnosperms Plant-observation journal 3
Apr 1 week  Adaptation of plants to environments Plant-observation journal 4
Apr 2 week  Outdoor class Exploration of plants on campus Plant-observation journal 5
Observation of fl tructures usi icro- Lo
Apr 3 week  Structure and form of flowers II scoi)eer:a On OF TOWET SITUCLLIES USINg MICTO™ by, t-observation journal 6
Apr 4 week  Diversity and structure of seeds and fruits ~ Observation of fruit structure Plant-observation journal 7
May 1 week Diversity and structure of monocotyledons Plant-observation journal 8§
May 2 week  Structure of leaves, stems, and roots Identification of oak trees using leaves Plant-observation journal 9
Jun 2 week  Group plant-quiz competition Reflective journal writing
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3 e H KMo g 1 OlH|=SwAIES| AZ0] i§ S0], 4
Aedd &% 3 A2 U gu| 2T 2 o0l thet i A Y =&
A 421 L, S o) sl & 0|9.| ) S LLEE:
ol Bue A Foll 25 2 4725 oA =21 A AesaRdA 2718 483 Heas £9 A
36 04 AN AAISE AU, TE 5 bol Aol 4 £l A1 A02H 2710
AT 25 §F Ad=d WMW 0% BE T o] SR o] RS W, AN BT
FUE S Bl du2TuAEY WS & U ZETAFEC] 2B thet 1wz} s71AL 5
ettt H 5 ZF Foe S7K AR UEhtHTable
2. e A o] AR, of7) a2
4. R Y 2 WAFE] 8 28 e W, A ¥ RS
WA F ou| 2T AR A=l tig Frlet WAES] Wske BAFCR fofair] 2 Ao
A e a5 3 A=uE 4 U9 H fn ettt = A3k Fo] Azl oig 23
=7t Aedd A 3 HEdEdA e 28 3l 27AE AR Hlaehd, oAt o zsuAt
g AZug 74 A T Zol7t SleA S & ”01 @A dEzsaAsEn fosl o w2
at7] 91ste] 3R 1 7 F(paired r-test) = AAI5} A0 2 Uepgtt 4= g gvle] vst =i
Atk &g 2fol 7} Beld A, ] upet Apo] g opel, A gl g ] AA I 7]EA e
7F QEAZ Boler] o] THF B (Analysis = AR W2 TaANEC] EAb W 2T RAFERY
of Covariance: ANCOVA)S =383l9itt. A &2 & 4 =55 ¢ F Uk
Sol et BUE W BBAA 2] BEA g ABDE 5ol @ HED Fog §840
BEE Ao wet Aolrl QA S EPER (7 e FHAA MU, B Sy F AT dui
S(Independent rtest)= &3l =<lstSATh THAFEY] AEdE FYd i Fre H=d
AR P50l U e, ABRRAA 27 B 599 K840 0B 2HH A%l Felap
of e o ABRE s BERe FHoR  F7H Ao® UEhithTable 3). Teht gue
deaz duzEmAlEe §9 3 S B ol ASEE, 4883 £qd Ba Fold) 9
Hab7] o) Wards WHS ol S5 TAEN Spss OIME W -l dMEEWAL BE ol 21
FAZRZOM] ALSCAL €e]ES ol &3 vt Hslouh =3 119 %%*é SHdME &
AHEHL AA et A duzearkse] 244 HE S7ke A
ow folan @ Aow e
L 97 23} % =0 gl A3 7o) 48R 250 D@ HEE A
Table 2. The changes of interest in plants
Category Group Pretest Posttest ,
Mean S.D. Mean S.D.
Male (n=9) 2.89 0.92 322 0.81 -1.51
Affinity Female (n=20) 3.99 0.71 424 0.69 ~2.40*
toward plants t —3.54%% —3.48%*
Total (n=29) 3.65 0.92 3.92 0.86 —2.83%*
Male (n=9) 245 0.74 3.30 1.06 -2.28
Curiosity Female (n=20) 3.50 0.93 405 0.76 —3.27%*
about plants t —2.99%* —2.19%*
Total (n=29) 3.17 0.99 3.82 0.92 —3.98***

*p<.05, **p<.01
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Table 3. The changes of attitude toward plant-observation teaching
Category Group Pretest Posttest ,
Mean S.D. Mean S.D.
Male (n=9) 236 0.89 3.25 1.34 —3.37%*
Inerest 10 perpale (n=20) 3.59 091 420 091 —3.04%%
plant-observation
teaching ! —3.57 —2.23*
Total (n=29) 3.21 1.03 3.90 1.13 —4.56%**
Male (n=9) 347 1.30 4.20 0.42 -1.78
Usefulness of  peale (n=20) 408 0.52 458 0.43 — 45100
plant-observation
teaching ! —137 -2
Total (n=29) 3.89 0.87 4.46 0.46 —3.94%%*
#p<.05, *p<.01
HE Hlask, A=dE £ g Srle & THE Ay TN FAA R el St
Ayp & BT oA} duH|2gaAibEe] dAEEY 7F il en, 53] 719l Aol e 7o Wt
Tl =& AR yeigth A=83 £e e Aoz yehgth
82 9 Helle dakst oz dn|zFurt T A% Fo] ug Zes YU Hashy,
5 bl FAA R ol @ Aol7} figlov, +4 T Aell= oot Gdap el FAH R Folgt
Foll& Aztgo] AR SAH R FosH Zpol7h gle, = Folle oA} o] 2wt
e Aoz ety So A8 w5 Bsgel YASRY fela o
4R 59 megd dad A B e dow Yuyt. ok B394 22 28
4% EEREe S99 AL Kok @ 2 pelol B AIREWAES 14 250
23} Al RN BE Gl 5718 Hel & ol o anA &FHolA Felrhs AL o
© Aoz geht, 298 ek g Qos B nan,
T ATHTable 4). A E#HALA] 27| &85 2 T ZHE BAdke l lojA] e wE
THS Bl A ETuAEY HedE Y & Aol =4 A zbel7t MA = Y= 2] 9
satol Eobd & °l%—% & 9l a8y Al & FEAREA A, AEd g I8 9 5]
of mebd YA fake Fosbl Aok dw A A, 2eln HEBE S0 U@ Gwe] Wl
o Uehgth clf dEZEIAES @F B o4 A mE aae Aol gl Aoz
o] Z7kek vk, Al U 2EuAMES] wg & EFth(Table 5). =3 w4 &57be] shgjaiql

Table 4. The changes of plant-observation teaching efficacy

Pretest Posttest
Category Group t
Mean S.D. Mean S.D.
Male (n=9) 2.24 0.86 224 0.62 0.00
Personal
plant-observation Female (n=20) 2.70 0.61 3.38 0.59 — 4 12%%*
teaching efficacy t -1.63 — 471 **
belief Total (n=29) 2.56 0.72 3.03 0.80 —3.41%*
Male (n=9) 333 1.14 3.70 0.98 —-0.85
Plant-observation  gepate (n=20) 3.90 0.65 435 0.58 —~3.09%*
teaching outcome *
expectancy t -1.71 -223
Total (n=29) 3.72 0.85 4.15 0.77 —2.59*

£p<.05, **p<.01, **¥p<.001
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Table 5. Analysis of covariance for male and female groups

Category Sources Sum of squares d.f. Mean square F p
Covariate (pretest) 8.126 1 8.126 34.559 0.000%**
Affinity Main effect 0.235 1 0.235 0.999 0.327
toward plants Error 6.114 26 0235
Total 466.812 29
Covariate (pretest) 4.807 1 4.807 8.259 0.008%**
Curiosity Main effect 0.285 1 0.285 0.489 0.491
about plants Error 15.133 26 0582
Total 445.656 29
Covariate (pretest) 12.726 1 12.726 18.85 0.000%**
Interest to Main effect 0.003 1 0.003 0.004 0.950
plant-observation
feaching Error 17.552 26 0.675
Total 477.469 29
Covariate (pretest) 0.616 1 0.616 3.695 0.066
Usefulness of — nyin effect 0398 I 0398 2386 0.134
plant-observation
teaching Error 4.336 26 0.167
Total 583.24 29
Covariate (pretest) 2.024 1 2.024 6.827 0.015%
Personal teaching Main effect 5.166 1 5.166 17.421 0.000%**
efficacy belief Etror 7.71 26 0297
Total 283.56 29
Covariate (pretest) 1.498 1 1.498 3.118 0.089
Teaching outcome ~Main effect 1.313 1 1.313 2.732 0.110
expectancy Error 12.49 26 0.48
Total 515.945 29
*p<.05, **p<.01
A3 71tia A el mE ko] Atol= gl TH T TS AERE E5E0 daf ux
ot e A Beddel Jeide dEd me SuAleS AR FulEtds 3rke U™
avel Aol7l folg Aow Yegth o o] Ao JETi(Table 6). oS AER umae,
EEAAEC] WA M ZEaAERT A B o4 duZEaAEY Fum} AvHoE BE
% z7ke mwt o Ava 2 4 Yok GEo) A dat AU 25WAE Bk Bgot, d

Table 6. Interest to plant-observation activities

Male Female
Category t
Mean S.D. Mean S.D.
Observation of winter buds 3.89 1.05 420 0.77 -0.90
Outdoor observation 422 0.67 4.75 0.55 -224
Observation of flowers using microscopes 422 1.30 4.55 0.69 —-0.89*
Observation of oak leaves 3.56 1.01 4.10 0.97 -1.38
Observation of fruits 4.11 0.78 4.20 0.77 -0.29
Observation of gymnosperm leaves 3.78 0.97 4.10 0.91 —-0.86

£p<.05, **p<.01, **¥p<.001
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Table 7. Attitude toward plant-observation journal
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Male Female
Category Mean S.D. Mean S.D. !
Enjoyment of plant-observation journal 2.89 0.78 3.80 0.88 —2.67*
Satisfaction about plant-observation journal 3.26 0.66 3.90 0.67 —2.37*
Usefulness of plant-observation journal 333 0.56 4.08 0.67 —2.88%*

*p<.05, ¥¥p<.01, ***p<.001
RS o] &3 2 #F SES Aestd FAA f 8% FEoE A4EH, ofHg Ho] oux
o3k pol= (It A=dELA] 227]q] tig E WAl Hol= A whE Abel9] gk gQlo] F»]i’i
EE 278, 957 4440 A A Afle & 4 A
aolx BT oz} du|2FuAlEe] dAF oAH 2
SaENT O B A0 UehitTal 7). 2 AISEE BE U MEBEUX MJ|E
58 AEaAAA 2ol 2% azeld 94 223 £ % KHESRAISS] AlZ0| O3
M ZFIAES BEQ 31 o3l B B3Y BE U ABHESY S5 W
A 2718 A dsskA] e AR Yk

AETE 5 BEdA 2718 283 799 A 1) A2 ch3t ol4le| wsf
I T A2 g gn, AEEE sl i H
=, AEWE F9lo Gsite tig A elA, (1) Al2DHao| et 20|29 7|A
@A 2 TAALERT o7} oH] 2T HAREC] AU ZETAIE L M Lo o) EAQ] AEHI
ok 2R S FAQ MakE Btk dNAS w9 axu)d) ge) Buge Exddo. A4
2SS 4 Wds, oS A8 e w9 = Hol= ABS 123 B} o
FTele Aol 7] WEell(Choi & Lee, 2004), = Ho] deq, B YIS Fate AL o
A 540 5 Hue 53] e B gu wrE san 2y 2 8RS x)4A
= BA X 7hsde] wh AR FHASEY o=z pasm }g 2B Wzle An 4 )
ATAPEL A ES o & A= _PD}(Gatt et 7+e 7}

X

al., 2007; Schussler & Olzak, 2008). =5 E
oz g AFoA ”‘rﬂ"gl:a‘ir/} O:]ﬂ‘g'e‘o]
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Fig. 1. Similarity of pre-service elementary teachers' response
plotted using multidimensional scaling and cluster analysis
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) Interest to I b
Atitde t0 o rvaton teaching 150 071 103 436 063 490 014 13723 ih
plant-observation Useful ; ~
teaching ST O 410 014 020 476 022 488 011 41857
plant-observation teaching >34
Personal plantobservation 5, 1 055 207 05 396 030 1215w !
Plant-observation teaching efficacy belief >234
teaching efficac X i i
¢ ¥ Plant-observation teaching o) (5 054 450 041 480 030 1113w DZ23
outcome expectancy >34
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Table 9. The changes of interest in plants, attitude to plant-observation teaching, and plant-observation teaching efficacy

Pretest Posttest
Category Group t
Mean S.D. Mean S.D.
Cluster 1 1.63 0.88 213 0.53 -0.50
Cluster 2 3.11 0.66 342 0.65 -185
Affinity toward plants
Cluster 3 401 0.39 427 048 -1.96
Interest in Cluster 4 450 0.64 465 0.55 -0.89
plants Cluster 1 1.50 0.71 2.17 023 -1.00
Cluster 2 2.67 0.85 311 0.58 -1.40
Curiosity about plants
Cluster 3 3.46 055 423 0.58 —3.20%
Cluster 4 4.00 115 467 047 -1.58
Cluster 1 1.00 0.00 1.50 0.71 -1.00
Interest to plant-observation ~ Cluster 2 2.75 0.75 3.30 1.03 —-1.65
teaching Cluster 3 3.48 0.70 431 0.63 —3.61%
Attitnde o Cluster 4 420 0.65 490 0.14 -233
plant-observati
on teaching Cluster 1 220 1.70 4.10 0.14 -173
Usefulness of Cluster 2 3.64 0.90 391 0.20 -091
plant-observation teaching  Cluster 3 4.06 043 474 0.22 —4.75%kx
Cluster 4 4.56 0.36 4.88 0.05 -1.84
Cluster 1 1.00 0.00 1.30 0.14 -3.00
Personal plant-observation ~ Cluster 2 2.60 0.73 2.96 0.55 -171
teaching efficacy belief Cluster 3 271 0.53 2.98 0.61 -132
Plant-observati Cluster 4 272 0.58 3.96 030 —4.14%
on teaching
efficacy Cluster 1 2.00 141 2.84 1.65 -039
Plant-observation teaching ~ Cluster 2 333 053 3.63 0.54 -1.10
outcome Cluster 3 413 0.59 4.46 0.40 -1.94
Cluster 4 407 0.72 4.80 0.30 -2.55
*p<.05, ¥*p<.01, ***p<001
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