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o] 1994\d Az Aol o3 F#E CCCALA(1994) S WAFEY] sHE3
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gk w7 340 Ao oEA, gl g 9 Al o™ (Bitto, Casey,
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Ball, A., 2013). w35 S8z 202 389 A7+ Z58 (Hubert, D.,
A. Frank and C. Igo, 2000; A7¥, 2015; Namyong, C., 2012a; 719-&, o)Ay,
2015), 1188 (Frick, Birkenholz, Gardner, & Machtmes, 1995; Leising,
Wakefield & Steffen, 2006), thed (Birkenholtz, Harris, & Pry, 1994; D. Dale,
J. S. Robinson and M. C. Edwards, 2017), 4-H3J¥(Frick, Birkenholz, &
Machtmes, 1995), ¢l8]%%5 wAF(Humphrey, Stewart, 1994; 4%l 2013), WA}
(Harris, Birkenholz, 1996; &8, 1998; Knobloch, Ball, 2003; Namyong, C.,
2012b) 5% A77F FHH AT e 98] A E tE v Sl

Zea% gl tig A= e FAks FAoR 54 tidel diske] o]
ARSI EAA R A 8 WHetol 27t A E Asohe WHow
A7t At (Kovar, K. & Ball, A, 2013). olgjg A2 %718 (2001),
Pense, Leising, Portillo & Igo(2005), Pense, S. L., et al.(2006), Powell &
Agnew, (2011), o], 71%-(2014), Monk, K., et al. (2016) 5] Qith.
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204 O&t 8 16.7

EIEEIN wWAb S 36 75.0
BySidy - 48 100

e St =l 12 25.0
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L0 . &==xF0
?I;ﬂ}oﬂidl 8 6.13 1518 1 8 0-8% 76.6
SHEEO| Yot 4 3.54 713 0 4 0-4%H 88.5
Efsﬂ- stEQ JE ¥ »E 4 2.93 937 0 4 0-4% 73.2
Zj SAE9| JHR|e o 5 3.03 1.045 0 5 0-5% 60.6
S A1k 6 4.09 1.205 0 6 0-6% 68.1
=Y 5 3.56 1.367 0 5 0-5% 71.2

327 whilel #4t 23.317, 584 4.365%, HEwk 10
TE TTFE o] 1003 e s b
& FodE Aurd, vA4 59 - 5E9 7]
¥ 7= 0ol 839 S WS M B 6.137 (EEEAF 1.518%) &
2, 0]% 1004 vHgo® ghlshd 76.67 0% Uesth sabEe] Aak 492 0



A 4789 Sutgk WSS JHAY Hit 3548 (BFHEA 7137 07, 1008 wEo
2 S 9 88549 7HE & HA4E Hoth RS U 2 fF woks
0cllA 479 Szt WS 7AW e 2.93% (FFHA} 9373 07, o]Z 1007
ToR S W 73230 % UEhEth §25e 7EXg b 99 0ollA]
5@31 _0_1;1- HE Prﬁ .l:]-—ﬁ’— 3037<4 (= \_z]— 10457&)0]0% th 1007@ 1:']-7<-1 o=
gk Al 60.6-0E YERY 7P B A5E BT 9T AR 99 00
A 679 S W Jhed B 4.09% (EFHEAE 1.205%) 0Z, 100802 At
Al 68.178 % Zokeh wiAR o R PR G2 00l 539 SR ks 7 B
T 3.56% (FEFHAF 1.3674) o2 Yy, o]F 1004 e s $itebd 71.27
ol Ao 7 ekt

TEAAY 258 A sz el wek xfol 7 QA Gobry] S8t
o] tAAS Ao, I Aup= <% V-7>3 2k Fehle sdRe] Hi 4
T 2325000, At FEale] Fat 23408 KT WA YERgoH, B
Aow foustAl= A%k

g Jodz e ol w9 - &9 715 M 6.247%), FAEY
AH3.6174), sAFS 7HH9 kA (3.07@), T AA97E(4.107) o)

ST B9or, o] ke B9 - 529 )53 M (p<05) B AR A
Rp<OD Pl ool Birase FAMCR Aol7} Q= Row vehdeh @
=

°] 7hy 8 5 (3.008), s9E A (3.627) Fo] Bk == A



o7 yeton, o] 7kt RS 7k 9 -5 (p<.05) g o] ool B
9 BEAROR 2Jol7} 9= Aoz L}E}kkﬁ‘r.
V-7> 9o g sY2oll = Y& A0
7= My n o TEEHEA t
=N, 509 23.25 4.471
SLal FA -523
O{ A} 420 23.40 4.241
wol . wx0 LhR} 509 6.04 1.549
o e -2.065"
I1S3t JHA| 04 A} 420 6.24 1.473
LhR} 509 3.48 772
SAFSO| MAF 2711
04 A 420 3.61 628
e . LEA} 509 3.00 931
A2 2 gl [=]
I = 0 A} 420 2.86 939
[eF]
of =AIZO| IR 9} At 509 2.99 1.067 68
el 04 R} 420 3.07 1018 '
=N 509 4.09 1.241
S0t Aok ~156
O{ A} 420 4.10 1.161
=N 509 3.62 1.358
SO 1.437
04 A 420 3.49 1377
1) *p<.05, **p<.01 ***p<.001
2) A0 OE Y=o =& Hd AHO|
o % TAIAY x58tw A sHTall7E ehdel wel xfol7) QleA] Lot
Herow 7 A= < V8>3 At} 58hd9) sdEE Hi Age 22.6880
2, 6319 sl HEat 23.937 8T WA YERECH (p<.001), SAIFCE
olmgt o7 Uelytt. & shdo] &2tdrs w¢wsl o] =olsth
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e Fdwalel JFS mAE Zlojgta TSk o Rl 7 R
A E IV-13>oA Belsk 2= gt} wAF yolet wAF Y- &=
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Akt v £ ARF AFE(r=.296, p<.0D). vH #H A WA 5
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SRS el £2 o] yehd A9 deaididol B 5 glomw o5 &

A4 (VIF, Variance Inflation Factor) & 21549

o
N
Ho
ofr
2
of
)
ok
b
1o
'
ol

Gt V-14) sl S8l Ussdd dH
sHd SAE

SAt VIF
== 922 1.085
s 978 1.022
PR sUAHA SA R 930 1.075
T SYULEZ SAF 017 898 1.113
SYULAEE 784 1.276
sYEEA SAF SlY o % 197 1.255
U AE HY 561 1.783
Alzteidel| Me Als 49 107 1.414
ofel sts 49 693 1.443
AHARIS 492 2.032
St AU & 715 1.398
S dFrE 817 1.224

L0l 75 dsaidAol fle Zos dAdss 3AeAE E8eislen, 1
s} 7 100188 gk Hold tsailde] gl AoR whdus RS (VIF,
Variance Inflation Factor) & €-&sllth. I A3, FxstAl= 492 ~ 9729 3k
wHeoH, WEAATE 1.029 ~ 2.0349 & Rtk zIAFo] 27F Heloy
100] @A ¢kormz SRRl o] el EA7F gle AoE I8t
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g 71229 (FAEY ANBEHEEY) §4

EXE R EESIORICTEE
o 3 W 2
wAekglom, I Av= <& V-165>3% 2t

olr
Jo
o
1o,

\]
w
Ol
RO
(@))
)
=

27

53 (The One—way ANOVA Model) & &8s}
AT AR 2w el JAd ol HE A 3 WEE
a2 Ay, vt BA 2

Z Hit 23249807 HAgk 21.9824 ~

GE IV-15> EAMXY ZSe sl tet =2y 24 2
ks kel .. _
(fixed effect) Coefficient SE t p-value
ESau] 23.249 267 87.061 .000™
Mz} . . )
(random effect) SD Variance chi p-value
Zeh 2F Wek(ry) 1.621 2.629 193.224 000"
ek Y B2ke?) 4.059 16.478 - -
ek Uy 1
A1 41C0) 30
7)) ZCH U ARAIS(CO)=RITE 2F Mal/Feh U HE+AlTh 21 e
b, FAgy B Ay sy o] HERe 2,22, M 0] WS 16472
Uelsith o]5 7Rke 2 Ak o AdAFICO) & AXtehd, 13.60% A 258t
A AR AA W F 86.4%7F A 7] Zo|R 13.6%7F SF 7t Zfo)=

A7}, chi=193.224, p<0.001%,

sigurt sho) o

T &=
2= 8

=
=
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<E IV-16> ZAXY =SsPdo| sH=Zdiof tet UM 3| HAS A =AM 21t
nEskemnl Coefficient SE t p
ZHH 23.241 .266 87.138 .000™
s -0.122 .240 -0.509 613
SA A 1.496 A76 314 003~
TR sYAAZ] SA F -0.165 408 -0.404 .687
T SAUAAZ] AL 012 -0.086 .266 -0.324 147
st ¢ BlE 0.365 167 2.185 009~
felyealoab Ea 0.944 120 7.874 034
SY oA 2lE 0.225 121 1.852 070
SYUHAZ SAL o|Y 0{F 0.483 .258 1.870 067
2HUM AlS AF 0.683 276 2.475 017
et AlE A -0.047 A71 -0.277 783
02| ot5 8¢ 0.145 A77 0.819 A7
AA Ks 0.539 195 2.760 .000™
SMg I} SD Variance chi p
e 2 B
(Between Group ariance, p,) 1.699 2.888 58.215 000"
MY 0.544 0.296 12.616 >.500
TA K1Y 1.146 1.315 12.810 >.500
TR sHAAZ SAL F 1.533 2.351 15.738 .263
T SUAHE SAL 012 0.868 0.753 24.143 .030"
St £ HE 0.439 0.193 13.801 .388
SIS F T 0.379 0.143 14.607 332
Y A 2pE 0.252 0.063 16.312 232
SYUTAZ EAL 5|Y 02 0.539 0.290 17.585 174
HUN AE FE 1.083 1.173 22.808 0447
Mt Al A 0.649 0.422 22.666 046"
02| =t& dd 0.793 0.629 24.540 026"
At Als 0.694 0.481 14.418 345
Sl
(Within Group variance,o) 3:399 11:959
F1) 15E n=929
72) *p<05, **p<01 ***p<.001
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EAH o= A XY (b =1.496, p<.01), & ¢ BlE(b=0.365, p<.05),
S H 43 (b =0.944, p<.05)°] S5l om, B Tal Heldg: A%
A9 (@A A5 4F) (b=0.683, p<.05) 3} A% (b =0.539, p<.01)°] FH*
o2 foet &S nA At T B WA F A WA T}

J

= 1 = 1 5 1o
gkek. BA A9 258 H ] Toro ng JFe v]AE Y SE we
AL A9 o3 (b =1.496), ﬁ*wu =0.944), 2% ¥ A @A A&
733 (b=0.483), g

WY E(b 0365) i?j 22 JME(b =0.225),
(b=-0.165), 2% &« FH ek g ﬁ‘*)(b=0.145) JH (h=-0.122), 3
A 59 FAF o157 (b=-0.086), B& A& AP (b=-0.047) o= YeTh

FAE A A, A ko] W 1.6992 FAEY 24l 1,9 A7}
ogt Ao® YeR}H(p<.001), 3 o ®WQlel

s e FATNY ¥ dd &
SHEE Ao} et HeldHE FAgIE Auud AE Ay FY 7R 34
A5 A3 (chi=22.808, p<.05). A A& A8 (chi=22.666, p<.05). ok k5 4

3l (chi=24.540, p<.05) & M === Wl tjsle] sdFee] sy stagH=

Aol 9 Aoz 444 4+

>
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Abstract

Agricultural Literacy in the Context of Agricultural
Education : a Multi—level Analysis of Elementary

School Students and Classrooms

Seongyi Jeong
Vocational Education and Workforce Development
The Graduate School

Seoul National University

Agriculture has been the oldest and largest industry providing human
beings the basic needs on the earth. It encompasses numerous values and
concepts so that it should be taught in a class starting from an elementary
school. The purpose of this study was to analyze the effect of students and
teacher wvariables on agricultural literacy of urban elementary school
students. Hierarchical linear modeling method was employed in order to
examine statistical difference of student level variables and classroom level
characteristics that affects student’ s agricultural literacy in urban

elementary schools.

According to Ministry of education (2015), the population of this study
was 728,496 students of 5th and 6th grade in urban and suburban
elementary schools. Using stratified cluster sampling, 1,041 students nested

within 48 classes over 12 schools were sampled. A survey questionnaire
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was consisted of student level and classroom level variables. First, student
level wvariables were divided into three parts; basic characteristic,
agricultural characteristic, and academic characteristic. A basic characteristic
included gender, habitat, and whether parents and relatives engage in
agriculture—related occupation. An agricultural characteristic contained
interests on agriculture, whether students want to engage in
agriculture—related occupation, their experiences with vegetation (pervasive
experience on plants, life—related experience on plant, outdoor experience),
natural intelligence. An academic characteristic was consisted of class
attitude and academic achievement level. Class level was divided into three
characteristics: class—related characteristic, teachers’ agriculture—related
characteristics, and teachers’ basic characteristic. Also, class level variables
were divided into three parts: class related variables, teachers’ agricultural
characteristic, teachers’ basic characteristic. Class related variables
contained time—sufficiency on agricultural education, instruction—led
type(teachers or students). Teachers’ agricultural characteristic was
composed of teachers’ awareness, prior experience, and literacy on
agriculture. Teachers’ basic characteristic was gender, age, years of

employment, class level in charge.

The data was collected by mail and e—mail from 30th of September to
2nd of November, 2017. 1,010 out of 1,255 questionnaires were collected,
of which 929 samples were used for the research analysis. SPSS 23.0 was
operated for descriptive statistics and T-—test, and HLM 6.08 for the
following models: @ unconditional Model, @ means—as—outcomes Model; @
one—Way ANCOVA Model, @ random—coefficient Regression Model and ®
intercepts & slopes—as—Outcomes model. Hypothesis tests were run with

an alpha level of .05.

The major results of this study were as follows. First, the average of
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agricultural literacy score of elementary students in urban and suburban
schools was 23.31 out of total score of 32.00. ‘production of agricultural
products’ sector showed the highest score in agricultural literacy, whereas
‘values and safety on agriculture and food sector the lowest. Statistical
average difference showed in grade, whether students’ relations are
engaged in agriculture—related occupation, and whether they want to engage
in it in the future. Second, interclass correlation is estimated at
approximately 13.6%. Third, habitat, class attitude, academic achievement
level, pervasive experience on plant and natural intelligence characteristics
had a significant effect on agricultural literacy of urban elementary school
students. Forth, gender, class level, agriculture—related experience of
teacher level characteristics had an effect on elementary
students’ agricultural literacy significantly. Fifth, the interaction effects
between students’ pervasive experience on plants and student—led
instruction, life—related experience on plant and teacher—led instruction,
outdoor experience and teachers’ experience on agriculture had a

significant effect on students’ agricultural literacy.

Based on the results, the conclusions are as follows. First, the literacy
level of elementary school students in urban areas is 23.31 on average. The
level of knowledge of agricultural products is relatively high, but the level of
knowledge and safety of agricultural products is the lowest. Second, the
level of agricultural literacy differs according to student and class level, and
is influenced by both individual and class level variables. Second, the level
of agricultural literacy differs according to student and class level, and is
influenced by both individual and class level variables. Third, the students'
level of residence in the metropolitan area, class attitude, academic
achievement level, experience with vegetation (pervasive plant experience),

and natural intelligence have a statistically significant effect on the student' s

- 181 —



agricultural literacy. Fourth, teachers' gender, grade in charge, and teacher 's
experience related to agriculture have a significant influence on elementary
school students' agricultural literacy. Lastly, the instruction led form (both
student and teachers) and the teachers' experience related to agriculture
significantly influence the children’ s experience with vegetation in

predicting the level of agricultural literacy of students.

Depending on the results of the study, the following conclusions were
drawn. First, in the elementary school field, it is necessary to provide
experiential lessons to students and teach about agriculture from an
integrated perspective. Second, there should be an opportunity for
elementary school teachers to understand various functions and values of
agriculture and to raise healthy consciousness. Third, it is necessary to
consider diverse teaching and learning methods suitable for each activity
when carrying out experience oriented agricultural lessons. Fourth, further
research i1s needed to explore other variables that explain the difference
between classes in explaining agricultural literacy, which is not explained
by the variables selected in this study. Finally, for more systematical
measure agricultural literacy, it is necessary to apply common standards

and in measurement and continuously update its contents.

Keyword : agricultural literacy, agricultural education, education about
agriculture, elementary school students, multi—level analysis,

hierarchical linear modeling
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