D

E
LICH.

!

=

S

ive

5
MZEXE HAIGHA OF

O N

o
[

2|

M

creat
commons

—

[—

t

[¢]

LICt:

O M
st

)

C
MNZERLEAlL A

ZHE Metor

—
=
=

R0 5 A

i 0 <4 15
o) B¢ 53 o0
) E[o} o
) = 7
&3 10 ol 00
< il R
jum] J—

ol 0~ =
il 3 o on
) X Rr
Rr S =

%_ =B s
r o m._ -
o o O
_ Rr RO
% R of
o © o il
—_ jum]

1] N ol =
R iS ol =
= T Uo gwo
) RE] S
1 ° s =
o) K —
= B < mrr
&= o

ol Kl <. KM
80 ol JIJ =
Ee) W = )
©

X ESLICH

I 2t

HOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
O

5

FAI LEEHLH O OF
E2FH 29

¢}
X

=

]

0l N2 0| =3 & 72 (Legal Code)

HEAH [E 0l8Ke als 219 ol o



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

1

(]
T

a

Merrill®) A1 XL 7]

.mO

K

T
{
E

Cl

7

)

2010

o
o

E
E
Tor

T
ﬁo



Merrill®) A1 2S5 d 7] %3k
Z A i AFst FLnF9

A 2 Bt

et AFLG A
= (@)
S A ~
A Enlg o] < %!

[\]
O
—
(@)
r
Q
o




Hﬂ%"wmwmwmwmwmwmwmwmwmwmwmwmwmwmwmw"

L QT BT et s

BT S PP

1) Merrill®] A1

2) 44

13
16
18
19

plja
;O#

o

B

20

22

I%;-l%g ceesseecencrncrcensrtcrscrscrnsaesssrnsacsnernersrssrerssrnsassssrnsrssnsrnsrensrnane

ul
=

T UE

22

2. Merrill®] A1 wdeo] 7]z=

22
24

0
o)
Vze]

ﬂ”
e
o

AT
g

20
26

=928

-y
Pl

B

- 28

2. Merrill®] A1 wdeo] 7]z=

42
42
48
o4

i

—_—

©



65
65
67
71

~
ﬁo

do

o
B

73

Al
1 =

- 75

i

™

- 81

i
ey
=K

85
e 89
101

o

o :
myo:
Hoom

wE T



List of Table

Table 1. Corollary instructional principles from the first principles of

inSthtiOH ........................................................................................... 2
Table 2. Comparison of the theories of Merrill and McCarthy oo+ 5
Table 3. Comparison of the theories of Merrill and Kolb oeeeeeeeeenreeeeeees 6

Table 4. Analysis of the sodium chapter in the Dietary-life Education

GuidebOOk .......................................................................................... 13
Table 5. Status of nutrition education among middle school students -+ 17
Table 6. Teaching—learning materials and medig »ooeeeereerrreeseeenennn, 25

Table 7. Anthropometric measurements of education and

non—education STOUDS *rorererrrrsersnnsssentesistesinttnnintininiiistssnttinttennsans 28
Table &. Teaching—learning process T 30
Table 9. Teaching—learning process DT T T 31
Table 10. Teaching—learning process J L LT T T P S P PSPPI PRSI PR TP 33

Table 11. Comparison of nutrition knowledge scores between educated
aﬂd non_educated male Students ................................................. 45
Table 12. Comparison of nutrition knowledge scores between educated
aﬂd non_educated female Students .............................................. 46
Table 13. Comparison of nutrition knowledge scores between all educated
aﬂd all non_educated Students ...................................................... 4’7
Table 14. Comparison of attitude between educated and non-educated
male Students ..................................................................................... 51
Table 15. Comparison of attitude between educated and non-educated
female Students ................................................................................. 52
Table 16. Comparison of attitude between all educated and all

non_educated Students ..................................................................... 53



Table
Table

Table
Table

Table

Table

Table

Table

Table
Table

17.
18.

19.
20.

21.

22.

23.

24.
20.

Changes in high-salt dietary behavior of male students -+ 56
Changes in high-salt dietary behavior of female students -+

Changes in high-salt dietary behavior of all students -+ 58
Comparison of perception about health and salt intake between
educated aﬂd non_educated male Students ................................... 62
Comparison of perception about health and salt intake between
educated and non-educated female students «:-:s-esweeeeesnereseneees 63
Comparison of perception about health and salt intake between
all educated and all non—educated students ««:-=seseeemeesesesneenes 64
Nutrition education prefereﬂces .................................................. 66
Students’ responses to education contents and activities - 69
Evaluation of media in the nutrition education == wweeeeee 72

26. Students’ responses regarding the education method and

Suggestions for improvement ....................................................... 74

_iV_



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

List of Figures

1‘ PhaS@S Of effeCtive inSthtiOH ........................................................... 1
2. Theoretical framework for mstructional design e 12
3‘ FIOW Chart Of the Study .................................................................... 20
4‘ ACtIVIty SheetS 1 ................................................................................... 35
5‘ Salty taste test reSUItS SheetS 1_(1) .............................................. 36
6‘ Salty taste test reSUItS SheetS 1_(2) .............................................. 37
7‘ ACtIVIty SheetS 2 ................................................................................... 38
8‘ ACtIVIty SheetS 3 ................................................................................... 39
9‘ Shde media ............................................................................................. 40
10. Changes in subjects’ nutrition knowledge before and after

Hutrition education ........................................................................ 44
11. Attitude changes after the nutrition education ««-ssseeeveernnes 49

12. Attitude change regarding maintaining healthy eating
behaViOf after the Hutrition education ....................................... 50
13. Changes of high-salt dietary behavior after the nutrition
education ............................................................................................ 55

14. Changes of perception of nutrition related to eating less salty



1) Merrill®] A1 w54
Merrill(2002a)2 t} 3k w7 o2y By Eo] &
1

INTEGRATION ACTIVATION

PROBLEM

APPLICATION DEMONSTRATION

Fig. 1. Phases of effective instruction (Merrill, 2002a).
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Table 1. Corollary instructional principles from the first principles of

nstruction
P-@ Does the instruction involve authentic real-world
Problem problems or tasks?

In place of a formal objective, does the instruction show
P-® the learners the whole task they will be able to do or
Show task the whole problem they will be able to solve as a result

of completing the instruction?

Does the instruction teach the component tasks of the
P-® problem or task and then help the learner use these
Task level components in solving the whole problem or doing the

whole task?




P-@

Does the instruction involve a progression of problems,

Problem . . .
) not just a single application?
progression
Ac-D Does the instruction direct learners to recall, relate,
c—

] describe, or apply prior knowledge from relevant past

Previous . .
] experience that can be used as a foundation for the new
experience, o . .
N, knowledge? If learners have limited prior experience,
ew
) does the instruction provide relevant experience that can
experience .
be used as a foundation for the new knowledge?

Ac-®@ Does the instruction help learners see its relevance and
Mental to have confidence in their ability to acquire the
models knowledge and skill to be taught?

Ac-B) Does the instruction provides or encourage the recall of

c— .
a structure that can be used to organize the new
Structure
knowledge?
D-@ Does the instruction demonstrate (show examples of)
. what is to be learned, rather than merely telling
Demonstration | . .
information about what is to be learned?

D-©@ ) ) )

) Are the demonstrations (examples) consistent with the
Demonstration .

. content being taught?
consistency

D-® . . .

Are some of the following leamer guidance techniques
Learner
] employed?
guidance

D-@ ) ) )

Are the instructional media relevant to the content and
Relevant )

. used to enhance learning?
media

Ap—-D Do learners have an opportunity to practice and apply

Application their newly acquired knowledge or skill?

Ap-@ . .

) Are the application (practice) and assessment (tests)
Practice . ] . . ..

) consistent with the stated or implied objectives?

consistency




Ap-® Is the practice followed by corrective feedback and an
Feedback indication of progress, not just by right-wrong feedback?

Does the application or practice enable learners to access

context sensitive help or provide coaching when they are

Ap-@ ) . ) ) )
o having difficulty in solving the problem or doing the
Diminishing . .. .

b test? Is coaching gradually diminished with each

coaching . . .
subsequent task until learners are performing on their
own?

Ap—-® Dose the instruction require learners to use their new
Varied knowledge or skill to solve a varied sequence of
problems problems or complete a varied sequence of tasks?

@ Does the instruction provide techniques that encourage

. learners to integrate (transfer) the new knowledge or
Integration . . .
skill into their everyday life?
I-® Does the instruction provide an opportunity for learners

Watch me to publicly demonstrate their new knowledge or skill?

Dose the instruction provide an opportunity for learners

I-® . .
. to reflect on, discuss, and defend their new knowledge
Reflection )
or skill?
@ Does the instruction provide an opportunity for learners
] to create, invent, or explore new and personal ways to
Creation

use their new knowledge or skill?

(Merrill, 2002a; 2006a)
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Table 2. Comparison of the theories of Merrill and McCarthy

Merrill. M. D McCarthy, B.
5 ’200'6 >' (McCarthy, 1996: Merrill, 2002a
a, a
re-quote)
Instruction Learning
Meanin
Activation .g
. Where do I start? WHY?  connect, examine, share,
: ere do I start?
dialogue, reflect
. Conceptualizin
Problem Demonstration .. | dg
. acquire knowledge,
centered : Don't just tell me, | WHAT?
h | understand theory,
: show me! j .
Let me image, define
hi ) ..
doht L © Application Operationalizing
e : Let do itt HOW? act, practice, tinker,
! : Let me do 1t!
task! try, extend
Renewin
Integration ] ) £
e \ IF? refine, integrate, adapt,
: Watch me!
re-present, share, renew

Merrill®] W 5eHA & McCarthy7F Al o8t of 72— 1 S-2-0] & A 7-wFek?
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Table 3. Comparison of the theories of Merrill and Kolb

Merrill Kolb
(2002a, 2006a) (Devine. M, 1988: Park, 1997 re-quote)
Instruction Experiential Learning
Activation . self-discovery,
Feeling! . .
. Where do 1 ) discussion
Concrete Experience(CE)
start? J
Problem Demonstration i discussion,
tered | Don't just tell | * 2rcning! informati
centered : Don't just te . . information
! Reflective Observation(RO)
: Let me me, show me! )
do the information,
Application Thinking! .
whole . L coaching
> Let me do it! | Abstract Conceptualization(AC)
task! J
Integration Acting! coaching,
: Watch me! Active Experimentation(AE) self-discovery
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Fig. 2. Theoretical framework for instructional design.
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Table 5. Status of nutrition education among middle school students
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13.08+0.6341, 13.76+0.43A4], HmS  Horol|x  zZFz  13.17+0.604,
13.82+£0.394 = EbE

Table. 7  Anthropometric measurements of education and

non-education groups

Boys (n=186) Girls (n=53)
Education Non-education Education Non—-education
(n=93) (n=93) (n=25) (n=28)
Age(yrs)  13.08:063"  13.17:0.60™ 13.760.43  13.82+0.39™°
Height(cm)  162.59+7.65  162.34+7.07"° 15595¢6.26  158.60+5.90™°
Weight(kg) 52.87+11.00 54.86£10.42™ 4593756 47.92+751"°
BMI(kg/m”)" 19.86+3.13  20.76£3.41™ 19.2242.25  19.05+2.88"

Y. Mean*SD
* : BMI(Body Mass Index)
NS © Not Significant
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|:| Pretest
. Posttest

1 E 3

Kk k * %k k=Y
0.8 1 e T
*% -
0.6 T
Knowledge scores

0.4 11

0.2 11

O L

Item number
Fig. 10. Changes in subjects’ nutrition knowledge before and after

nutrition education.

1 Which incorrectly describe salt usage?

2 Among the following, which nutrients belong to sodium?

3 What is the disease that can NOT be caused from excess sodium
intake?

4 By how much do 12-18 year olds exceed the recommended sodium
intake in the foods they eat?

5 What is the amount of salt recommended by the World Health
Organization (WHO)?

6 Among the following foods, which contain the most sodium based on
one serving size?

7 When food contains 5g of salt, and how much sodium dose it contain?

8 Even though Korean foods make excellent choices for a balanced diet,

there is concern about high salt intake due to excessive consumption of
salty processed foods such as kimchi, salted fish, and salty soups and
stew. Of the followings, what is the wrong explanation for eating less
salty foods?

9 For good health, which would you select?
10 Write down at least 2 ways to increase consumption of less salty foods.
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Table 11. Comparison of nutrition knowledge scores between educated

and non-educated male students

Pretest Posttest
Item . Non- i Non-
b Education i Education i
number (n=93) education t (n=93) education t
n= n=
(n=93) (n=93)

1 0.75£0.43" 0.76+0.42 -0.17 0.78+0.41 071045  1.17
2 0.44+0.49 056049 -1.61 0.62+0.48 0.45+050 2.37"
3 0.45+050  0.45+050  0.00 0.81£0.39 0.41+0.49 6.05™
4 0.37+0.48  0.39+0.49 -0.30 0.45+050 0.33+0.48  1.03
5 0.20£0.40 031046 -1.67 0.72£0.45 0.19+0.39 8.45™
6 0.48+050 057049 -1.17 0.74+0.44 0.65+048  1.43
7 0.18+0.38  0.23+0.42 -0.72 0.57£0.49  0.23+0.42 5.09™
8 0.69+0.46 0.72+0.45 -0.48 0.84+0.37 0.71+045 2.11°
9 0.89+0.31 091+028 -0.49 0.98+0.14 091+0.28 1.96
10 0.57+0.36  0.48+0.34  1.64 0.82+0.28 051+0.35 6.65™

Total 503+1.81 538+2.09 -1.23 7.39+2.03 514+1.97 7.45™

sk

V. Mean+SD, * : p<0.05, ™ : p<0.001 by t-test

1 Which incorrectly describe salt usage?

2 Among the following, which nutrients belong to sodium?

3 What is the disease that can NOT be caused from excess sodium
intake?

4 By how much do 12-18 year olds exceed the recommended sodium
intake in the foods they eat?

5 What is the amount of salt recommended by the World Health
Organization (WHO)?

6 Among the following foods, which contain the most sodium based on
one serving size?

7 When food contains 5g of salt, and how much sodium dose it contain?

8 Even though Korean foods make excellent choices for a balanced diet,
there is concern about high salt intake due to excessive consumption of
salty processed foods such as kimchi, salted fish, and salty soups and
stew. Of the followings, what is the wrong explanation for eating less
salty foods?

9 For good health, which would you select?

10 Write down at least 2 ways to increase consumption of less salty foods.
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Table 12. Comparison of nutrition knowledge scores between educated

and non-educated female students

Pretest Posttest
Item . Non- . Non-
Education i Education i
number (n=25) education t (n=25) education t
" (n=28) " (n=28)
1 0.60£050" 0.71x0.46 -0.86 0.80+0.40 064048 1.26
2 0.32£047 046050 -1.06 0.64+0.49 0.29+046 2.70°
3 052+£051 046050 0.39 0.92+0.27 0.39:0.49 4.83™"
4 0.32£047 018039 1.18 056050 0.14+0.35 3.427
5 0.20£040 0.07£026  1.37 0.64+0.49 0.18+0.39 3.76™"
6 068047 057050  0.80 0.80+0.40  0.57+£50 1.80
7 0.12£0.33 0.04+0.18 1.15 0.72+045 0.00+0.00 7.85™"
8 0.96:0.20 068047 2.86 1.00£0.00 0.89+0.31 1.69
9 1.00+£0.00 0.89+0.31  1.69 1.00£0.00 093+0.26 136
10 0.58+0.37 0.57x0.37  0.08 0.92+0.23  0.66x0.36 3.12™
Total 530£1.40 464+155 1.60 8.00£154 469+1.71 7377

seokok

V. Mean+SD, ™ ' P<0.01, ™ : p<0.001 by t-test

1 Which incorrectly describe salt usage?

2 Among the following, which nutrients belong to sodium?

3 What is the disease that can NOT be caused from excess sodium
intake?

4 By how much do 12-18 year olds exceed the recommended sodium
intake in the foods they eat?

5 What is the amount of salt recommended by the World Health
Organization (WHO)?

6 Among the following foods, which contain the most sodium based on
one serving size?

7 When food contains 5g of salt, and how much sodium dose it contain?

8 Even though Korean foods make excellent choices for a balanced diet,
there is concern about high salt intake due to excessive consumption of
salty processed foods such as kimchi, salted fish, and salty soups and
stew. Of the followings, what is the wrong explanation for eating less
salty foods?

9 For good health, which would you select?

10 Write down at least 2 ways to increase consumption of less salty foods.
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Table 13. Comparison of nutrition knowledge scores between all educated

and all non-educated students

Pretest Posttest
Item . Non- . Non-
b Education i Education i
number education t education t
(n=118) (n=118)
(n=121) (n=121)

1 0.72£045° 0.75£043 -0.55 0.79+£0.41 069+0.46  1.65
2 0.42+049 0542050 -1.89 0.63+0.48 0.41+0.49 3.37"
3 047050 0.45+050 0.17 0.83x0.37  0.40+0.49 7517
4 036046 0.34+047 0.27 0.47£050 0.32+0.46 2.42°
5 0.20+0.40 0.26£0.43 -0.96 0.70£045 0.19+0.39 9.27
6 0.53+0.50 0.57£0.49 -0.69 0.75+0.43  0.63+0.48 2.12°
7 017+0.37 0.18:0.38 -0.24 0.60£049 0.17+0.38 7517
8 075043 0.71+045 0.60 0.87£0.33  0.75+0.43 2.41°
9 0.92+0.28 091+028 0.16 0.98+0.13 0.92+0.27 2.36°
10 0.57+0.36 050035 145 0.84x0.27  0.55+0.35 7.20"""
Total  5.08+1.73 521+2.00 -0.52 747195 504+192 9.727

seokok

V. Mean+SD, * : p<0.05, ™ ' P<0.01, ™ : p<0.001 by t-test

1 Which incorrectly describe salt usage?

2 Among the following, which nutrients belong to sodium?

3 What is the disease that can NOT be caused from excess sodium
intake?

4 By how much do 12-18 year olds exceed the recommended sodium
intake in the foods they eat?

5 What is the amount of salt recommended by the World Health
Organization (WHO)?

6 Among the following foods, which contain the most sodium based on
one serving size?

7 When food contains 5g of salt, and how much sodium dose it contain?

8 Even though Korean foods make excellent choices for a balanced diet,
there is concern about high salt intake due to excessive consumption of
salty processed foods such as kimchi, salted fish, and salty soups and
stew. Of the followings, what is the wrong explanation for eating less
salty foods?

9 For good health, which would you select?

10 Write down at least 2 ways to increase consumption of less salty foods.
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Fig. 11. Attitude changes after the nutrition education.

(D I will continue to eat a lot of salty foods.

@ Someday, I will reduce my intake of salty foods.

@ I will immediately reduce my intake of salty foods.

@ This changes occurred regardless of education about eating fewer salty foods.

(® This changes occurred after receiving education about eating fewer salty foods.
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Fig. 12. Attitude change regarding maintaining healthy eating

behavior after the nutrition education.
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Table 14. Comparison of attitude between educated and non-educated male students

Before After
Education } ] 9 Education } ] 9
Item (n=93) education X (n=93) education X
n= n=
(n=93) (n=93)
1.D lik Yes 63(73.1) H0(53.8) . 73(785) o8(62.4) N
o you like salty 7510 5.808
food? No 20(269) 43(46.2) 0(21.5) 3(376)
I will continue to eat a lot of sal
@1 will continue to cat a lot of salty s 09 02 866
foods.
1 C tly, I eat Someday, 1 will redu intake of
(1) Currently, I eat a @ Someday FECHCe Ty inteke © 0605 AU DB 32U
lIot of salty foods. salty foods.
@ I will immediately reduce my intake of
2. Salty foods. 22(237) 24(25.8) 6.531 25(?6.9) 22(237) 52'743***
This ch: ed dl f
@ "his changes occurred regardiess o 17083 0@ 997 3133
(2) Currently, I eat education about eating fewer salty foods.
fewer salty foods. (5 This changes occurred after receiving ) ) 5(376) )
education about eating fewer salty foods. ’
3. In the future, I will Yes 16(94.1) 20(9%.7) 44(100.0) 2A(T74)
continue to reduce my 173 10958™
No 169) 1(33) 0(0.0) 7(226)

intake of salty foods.

T p<0.05,

P<0.01, ™ 1 p<0.001
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Table 15. Comparison of attitude between educated and non-educated female students

Before After
Education } ] 9 Education } ] 9
(n=25) education X (n=25) education X
= n:
" (n=28) (n=28)
LD lik 22(83.0) 16(57.1) 20(80.0) 18(64.3)
o you like salty 6.197 1607
food? 3(12.0) 12(42.9) 5(20.0) 10(32.7)
I will continue to eat a lot of sal
W1 will continue to eat a lot of salty 3(120) 136) 2(80) 2%7.1)
1 C tly, I eat Someday, 1 will redu intake of
(1) Currently, Leat a (2 Someday Fedice my ke © 9360 10(357) 50000 12(429)
lIot of salty foods.
@ I will immediately reduce my intake of
2 7(28.0) 6(21.4) 2 438 6(24.0) 5(17.9) 17'313**
This ch: ed ol f
@ "his changes occurred regardiess o 6A0 1133 280) 932.1)
(2) Currently, I eat education about eating fewer salty foods.
fewer salty foods. (5 This changes occurred after receiving ) ) 10(40.0) )
education about eating fewer salty foods. ’
3. In the future, I will 6(100.0) 11(100.0) 12(100.0) 8(889)
continue to reduce my 000 1.400
0(0.0) 0(0.0) 0(0.0) 111.1)

intake of salty foods.

T p<0.05,
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Table 16. Comparison of attitude between all educated and all non-educated students

Before After
Education } ] 9 Education } ] 9
Item education X education X
(n=118) (n=118)
(n=121) (n=121)
12.440 7.388
food? No 28(23.7) H(45.5) 0H(21.2) 4(372)
D I will continue to eat a lot of sal
Wil continue fo eat-a fot. of salty 1085) 8(66) 434) 1083)
foods.
1P cC tly, I eat Someday, 1 will redu intake of
urrently, [ eat a (2 Someday Fedice my ke © 475 42T TR M)
lIot of salty foods. salty foods.
I will immediately redu intake of
1w ey Tediee TV AMERE 08 ogonp) 30(48) 3063 223
salty foods. 7.265 xx
2. @ This changes occurred regardless of 68.381
education ahout eating fewer salty 23(19.5) 41(339) 11(8.3) 40(33.1)
(2) Currently, I eat foods,
fewer salty foods. @ This changes occurred after receiving
education ahout eating fewer salty - - 45(38.1) -
foods.
3. In the future, I will Yes 22(%.7) 40(976) 56(100.0) 32(80.0)
continue to reduce my 177 12218
No 1(4.3) 12.4) 0(0.0) 8(20.0)

intake of salty foods.

U P<0.01, 7T p<0.001
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Fig. 13. Changes of high-salt dietary behavior after the nutrition

education.

I like brown rice or rice capped type foods.

I usually eat more kimchi-type foods than raw vegetables.

I like salted dried fish such as squid or salted fish.

I feel bored if salted fish roe (e.g., salted roe of a pollack) is not
on the table.

When the food is not salty, I add more salt or soy sauce.

I eat soup, stew, noodle soup broth without leaving any.

7 I dip plenty of soy sauce and red pepper paste when eating fries,
pan fried food, and raw fish.

I tend to choose cookies rather than fruit or milk for a snack.

I tend to eat processed food such as ramen, boiled fish paste, ham,
and canned food.

10 I go out to eat or call to deliver food at least more than 2-3 times
a week.
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Table 17. Changes in high—salt dietary behavior of male students

Pretest Posttest
Item . Non- . -
Education i 9 Education i 9
number (n=93) education X (n=93) education X
" (n=93) (n=93)
1 50(53.8) 54(58.1) 349 52(55.9) 60(64.5) 1.436
2 52(55.9) 54(58.1) 088 46(49.5) 56(60.2)  2.171
3 34(36.6) 32(34.4) 094 32(34.4) 40(43.0) 1.450
4 11(11.8) 10(10.8) 054 99.7) 99.7) .000
5 51(54.8) 45(48.4) 775 38(40.9) 53(57.0) 4.8417
6 37(38.8) 37(39.8) .000 33(35.5) 41(44.1) 1.436
7 33(35.5) 36(38.7) 207 26(28.0) 47(505) 9.9447
8 39(41.9) 41(44.D 088 29(31.2) 43(46.2)  4.442
9 57(61.3) 72(774)  5.692" 46(49.5) 67(72.0) 9.944™
10 24(25.8) 13(14.0) 4.082 19(20.4) 16(17.2) 317

1 p<0.05, T P<0.01

~N OOl =W N =

QO o

10

I like brown rice or rice capped type foods.

I usually eat more kimchi-type foods than raw vegetables.

I like salted dried fish such as squid or salted fish.

I feel bored if salted fish roe (e.g., salted roe of a pollack) is not
on the table.

When the food is not salty, I add more salt or soy sauce.

I eat soup, stew, noodle soup broth without leaving any.

I dip plenty of soy sauce and red pepper paste when eating fries,
pan fried food, and raw fish.

I tend to choose cookies rather than fruit or milk for a snack.

I tend to eat processed food such as ramen, boiled fish paste, ham,
and canned food.

I go out to eat or call to deliver food at least more than 2-3 times
a week.



Table 18. Changes in high-salt dietary behavior of female students

Pretest Posttest
Item . Non- . -
Education ) 9 Education ) 9
number (n=25) education X (n=25) education X
n= n=
(n=28) (n=28)
1 21(84.0) 14(50.0)  6.808" 18(72.0) 15(53.6) 1.909
2 12(48.0) 16(57.1) 443 13(52.0) 15(53.6) 013
3 14(56.0) 11(39.3) 1.481 13(52.0) 10(35.7) 1.426
4 2(8.0) 1(3.6) 485 1(4.0) 1(3.6) 007
5 17(68.0) 17(60.7) 305 12(48.0) 16(57.1) 443
6 11(44.0) 5(17.9) 4.283 5(20.0) 8(28.6) b24
7 14(56.0) 10(35.7) 2.194 13(52.0) 12(42.9) 443
8 10(40.0) 11(39.3) .003 7(28.0) 15(53.6) 3.557
9 18(72.0) 23(82.1) 776 15(60.0) 23(82.1) 3.191
10 6(24.0) 2(7.1) 2.928 3(12.0) 3(10.7) 022
" p<0.05
1 I like brown rice or rice capped type foods.
2 I usually eat more kimchi-type foods than raw vegetables.
3 I like salted dried fish such as squid or salted fish.
4 I feel bored if salted fish roe (e.g., salted roe of a pollack) is not

S Gl

QO o
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on the table.

When the food is not salty, I add more salt or soy sauce.

I eat soup, stew, noodle soup broth without leaving any.

I dip plenty of soy sauce and red pepper paste when eating fries,
pan fried food, and raw fish.

I tend to choose cookies rather than fruit or milk for a snack.

I tend to eat processed food such as ramen, boiled fish paste, ham,
and canned food.

I go out to eat or call to deliver food at least more than 2-3 times
a week.



Table 19. Changes in high-salt dietary behavior of all students

Pretest Posttest
Item ~ Non- . Non-
Education ) 9 Education ) 9
number education X education X
(n=118) (n=118)
(n=121) (n=121)
1 71(60.2) 63(56.2) 387 70(59.3) 75(62.0) 177
2 64(54.2) 70(57.9) 317 59(50.0) 71(58.7) 1.813
3 48(40.7) 43(35.5) 670 45(38.1) 50(41.3) 253
4 13(11.0) 11(9.1) 245 10(8.5) 10(8.3) .003
5 63(57.6) 62(51.2) 983 50(42.4) 69(57.0) 5.130°
6 48(40.7) 42(34.7) .906 38(32.2) 49(40.5) 1.774
7 47(39.8) 46(38.0) .083 39(33.1) 59(48.8) 6.095"
8 49(41.5) 52(43.0) .051 36(30.5) 58(47.9) 7.602™
9 75(63.6) 95(785) 6.505" 61(51.7) 90(74.4) 13.216™
10 30(25.4) 15(12.4)  6.633" 22(18.6) 19(15.7) .364

1 p<0.05, 7 P<0.01, ™ 1 p<0.001

I like brown rice or rice capped type foods.

I usually eat more kimchi-type foods than raw vegetables.

I like salted dried fish such as squid or salted fish.

I feel bored if salted fish roe (e.g., salted roe of a pollack) is not

on the table.

When the food is not salty, I add more salt or soy sauce.

I eat soup, stew, noodle soup broth without leaving any.

I dip plenty of soy sauce and red pepper paste when eating fries,

pan fried food, and raw fish.

I tend to choose cookies rather than fruit or milk for a snack.

9 I tend to eat processed food such as ramen, boiled fish paste, ham,
and canned food.

10 I go out to eat or call to deliver food at least more than 2-3 times

a week.
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Fig. 14. Changes of perception of nutrition related to eating less salty

foods.
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Table 20. Comparison of perception about health and salt intake between educated and non-educated male students

Before After
It Education Non-education o Education Non-education 9
em
(n=93) (n=93) (n=93) (n=93)
Degree of Low 11(11.8) 8(86) 12(12.9) 8(86)
interest in Normal 63(67.7) 61(65.6) 1.087 65(69.9) 59(63.4) 3411
health High 19(20.4) 24(25.8) 16(17.2) 26(23.0)
Not necessary 00.0) 22.2) 3(3.2) (LD
Necessity of salt in Somewhat necessary 26(280) 15(16.1) 5504 19(20.4) 16(17.2) 1597
our bodies Essential” 5H(59.1) 62(66.7) | 63(67.7) 69(74.2) '
I do not know 12(12.9) 14(15.1) 3(8.6) 7(75)
Usually eat unsalty foods 0(0.0) 22.2) 5(5.4) 3(32)
Usually eat slightly salty foods — 11(11.8) 10(10.8) 11(11.8) 6(6.5)
. Usually eat moderately salty
Usual diet fod 29(31.2) 21(29.0) 5733 28(30.1) 35(37.6) 2.809
S
Usually eat salty foods 43(46.2) 3(376) 39(41.9) 38(40.9)
Usually eat very salty foods 10(10.8) 19(20.4) 10(10.8) 11(11.8)
Calories 15(16.1) 13(14.0) 6(6.5) 10(10.8)
Nutrition related o s 58 m 8
. PI'OtBil'l X X 3 3 %
to eating Fat 2022) 564) o976 443 332) 21258
unsalty foods Sodium” 43(46.2) A1(44.1) 71(76.3) 43(46.2)
I do not know 16(17.2) 22(23.7) 6(6.5) 23(24.7)

*

* 1 p<0.01, Y: correct answer
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Table 21. Comparison of perception about health and salt intake between educated and non-educated female students

Before After
Education Non-education 9 Education Non-education 9
Item X X
(n=25) (n=28) (n=25) (n=28)
Degree of Low 3(12.0) 4(14.3) 2(80) 4(143)
interest in Normal 21(840) 22(786) 31 19(76.0) 20071.4) D24
health High 1(4.0) 27.1) 4(16.0) 4(14.3)
Not necessary 1(4.0) 00.0) 00.0) 1(36)
Necessity of salt in Somewhat necessary 11(44.0) 12(42.9) =1 9(36.0) 5(179) 313
our bodies Essential” 12(48.0) 9(32.1) ' 12(480) 18(64.3) '
I do not know 1(4.0) 7(20.0) 4(16.0) 4(14.3)
Usually eat unsalty foods 1(4.0) 0(0.0) 00.0) 00.0)
Usually eat slightly salty foods 1(4.0) 27.1) 3(12.0) 1(36)
. Usually eat moderately salty
Usual diet foods 8(32.0) 12(42.9) 3031 5(20.0) 11(39.3) 3201
Usually eat salty foods 13(52.0) 10(35.7) 14(56.0) 14(50.0)
Usually eat very salty foods 2(80) 4(14.3) 3(12.0) 2A7.1)
Calories 28.0) 3(10.7) 14.0) 1(36)
Nutrition related Carbohydrate 28.0) 3(10.7) 280 1(36)
] Protein 000.0) 27.1) 0.0 1(36)
to eating Fat 100 5179 o673 100 136) o
unsalty foods Sodium” 14(56.0) 10(36.7) 20(30.0) 17(60.7)
I do not know 6(24.0) 5(17.9) 1(4.0) 7(25.0)

v correct answer
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Table 22. Comparison of perception about health and salt intake between all educated and all non-educated students

Before After
It Education Non-education o Education Non-education 9
em
(n=118) (n=121) (n=118) (n=121)
Degree of Low 14(11.9) 12(99) 14(11.9) 12099)
interest in Normal 84(71.2) 83(686) A6 84(71.2) 79(66.3) 2.200
health High 20(16.9) 26(21.5) 20(169) 30(24.8)
Not necessary 1(0.8) 207 325) 2A17)
Necessity of salt in Somewhat necessary 37(31.4) 27(22.3) 2q57 2(23.7) 21(17.4) 0005
our bodies Essential” 67(56.8) 71(687) ' 7(636) 87(71.9) '
I do not know 13(11.0) 21(17.4) 12(102) 160D
Usually eat unsalty foods 1008 2017 5(4.2) 3(2.5)
Usually eat slightly salty foods — 12(102) 12(99) 14(11.9) 7(5.8)
. Usually eat moderately salty
Usual diet food 37(31.4) 30(32.2) 504 33(28.0) 46(38.0) 4945
S
Usually eat salty foods H6(475) 4(372) 53(44.9) 52(43.0)
Usually eat very salty foods 12(102) 23(19.0) 13(11.0) 13(10.7)
Calories 17(144) 16(13.2) 7(5.9) 116D
Nutrition related Carbohydrate 13(110) 763) 5(42) 763)
] Protein 6(.1) 10(83) 3(2.5) 74 .
to eating Fat 325) 1083) 7407 5(42) q3y A%l
unsalty foods Sodium” 57(483) 51(42.1) 91(77.1) 60(496)
I do not know 22(186) 27(22.3) 7(59) 30(24.8)

L p<0.001, V¢ correct answer
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Table 23. Nutrition education preferences

Total Boys Girls 9
Items
(N=110) (n=87) (n=23)

1. What was the difference between this food-related class from other courses?
(D The class’s goal was ealsier to .understand and put into practice, because 99(20.0) 17(195)  5(217)

knowledge about better life choices was problem centered.
@ There were many detailed cases. 12(10.9) 1112.6)  1(4.3)

There w rtunities (group learni tivities) t. ly what I 1 d t
6) ere. ere oPpo nities (group learning activities) to apply a earned to my 28(95.5) 292953) 66D

own dietary life.

. . 4.124

@ There were many opportunities to get involved. 14(12.7) 9(10.3) 5(21.7)
@ It brought changes to my attitudes and actions regarding diet because I learned
why it is important to eat a healthy diet, what foods should be included in a healthy  30(27.3) 24@276) 6(26.1)
diet, and how to achieve a healthier dietary life.
® Other. 4(3.6) 4(4.6) 000.0)
2. Would you like to continue this style of lecture on the dietary life class?
(D I would like to continue this style of lecture. 83(75.5) 62(71.3) 21(91.3)
@ 1 would like to continue but with the previous style of lecture. 19(17.3) 17(195)  2(8.7) 4.322
@ Other. 8(7.3) 8(9.2) 000.0)
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Table 24. Students’ responses to education contents and activities

Total Boys  Girls 9
Items
(n=110) (n=87) (n=23)
1. What did you think of talking about salt when you were learning ‘why I need to eat foods containing less salt’?
@D It was a waste of time. 3(2.7) 3(3.4)  000.0)
@ It was good to learn about the salt. 59(53.6) 44(50.6) 15(65.2)
@ It was boring, since I already knew the information ahout salt. 7(6.4) 57 287
@ .I coulq concentrate on the class lecture, because I was interested in the 27(245) 99(953) 5(217) 3.538
information about salt.
@ It was interesting to learn the history and culture related to salt. 12(10.9) 11(12.6)  1(4.3)
® Other. 2(1.8) 2(2.3)  000.0)
2. What did you think of examining first—second taste result and diagnosing eating behavior?
@ It was interesting. 42(38.2) 33(37.9)  9(39.1)
@ It was boring. 9(8.2) 9(10.3)  0(0.0)
@ It was good to learn about my dietary habits and to consider changes. 34(30.9) 27(31.0)  7(30.4) 4181
@ It is unnecessary. 10(9.1) 7(80)  3(13.0)
® I do not know. 13(11.8) 9(10.3) 4(17.4)
® Other. 2(1.8) 2(2.3)  000.0)
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Table 24. (Continued)

Total Boys Girls 9
(n=110) (n=87) (n=23)
3. By learning ‘which food contains the most sodium?’ and ‘how can I eat less salty foods’, what do you think of the

Items

promising game (group quiz & Go~Go™~Xing) that can be applied to everyday life?

@D I learned the importance of food choices and could apply and practice the

. o 16(14.5) 14(16.1) 287
knowledge in my daily life.
@ Group activity was horing. 9(R.2) 9(10.3)  000.0)
@ In enjoved studing with friends. 43(39.1) 34(39.1)  9(39.1) 5674
@ 1 could verify the sodium content of processed foods by reading the nutrition 97(245) 18207 9(39.1) '
labels.
® It was not necessary to play the game. 11(10.0) 9(10.3) 287
® Other. 4(3.6) 3(3.4) 1(4.3)

4. Based on the goal of this class, to because healthier by eating the right diet, will you promise to practice to eat
less salty foods? (Go~Go™Xing)

@ Very likely. 18(16.4) 15(17.2)  3(13.0)

@ Likely. 63(57.3) 49(56.3) 14(60.9)

@ I do not know. 23(20.9) 18(20.7) 5(21.7) 538
@ Unlikely. 5(4.5) 4(4.6) 1(4.3)

(® Not at all. 1(0.9) 1.1 000.0)

5. After the class, did you or are you likely to become more interested in similar dietary problems and situations?
@ Very likely. 8(7.3) 7(8.0) 1(4.3)

@ Likely. 49(44.5) 37(42.5) 12(52.2)

@ I do not know. 44(40.0) 37(425) 7(304) 5251
@ Unlikely. 6(5.5) 334 3(13.0)

® Not at all. 3(2.7) 3(3.4) 000.0)
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Table 25. Evaluation of media in the nutrition education

Items

Total
(n=118)

Boys Girls
(n=93) (n=25)

1 Were the contents easy to
understand?

2 Was the information clear?

3 Was the key information
well highlighted?

3.80+0.82"

3.76+0.82

3.82+0.82

Was the amount of information

about right?
5 Did you receive essential

knowledge?

3.04+0.97

3.78+0.80

6 Were you able to concentrate

well?

7 Did you find that you were
interested in the information
and motivated to learn?

8 Have you remembered the
information?

9 Were the conditions and color
appropriate?

10 Do you recommend that others
take this class?

3.07£0.97

3.04+0.97

3.75+0.87

3.43+0.93

3.68+1.01

3.78+0.83 3.88+0.79 -051

3.74+0.86 3.83+0.63 -0.46

3.79+0.85 3.92+0.71 -0.67

3.01+1.03 3.63+0.71 -0.50

3.81+0.84 367063 0.77

3.06£1.01 3.13+0.85 -0.30

3.01+1.01 3.63+0.82 -0.50

3.73+0.88 3.83+0.86 -0.49

3.38+0.93 3.63+0.92 -1.15

3.72¢1.01 3.54+£1.02 0.77

Total

3.61+0.65

3.60+0.67 3.66+0.04 -0.42

V. Mean+SD
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Table 26. Students’ responses regarding the education method and suggestions for improvement

I Total Boys Girls 9
tems (=110)  (=87) ((=23)

1. What did you think of having to participate during the group learning activities during the class?

@ It was very interesting. 20(18.2) 18(20.7) 287

@ It was fun. 49(44.5) 36(41.4)  13(56.5)

@ I do not know. 33(30.0) 26(29.9) 7(30.4) 2972
@ It was not fun. 6(5.5) 5(5.7) 1(4.3)

® It was not interesting. 2(1.8) 2(2.3) 0(0.0)

2. What did you feel when you were asked to present your thoughts?

D It was easy and enjoyable. 32(29.1) 28(32.2)  4(17.4)

@ It was very difficult and not enjoyable. 12(10.9) 12(13.8) 000.)

@ Sometimes it was difficult, sometimes easy and enjoyable. 29(26.4) 20(23.0)  9(39.1) 10.037"
@ It was often difficult. 15(13.6) 13(14.9)  2(87)

® So-so. 22(20.0) 14(16.1) 3(34.8)

3. What suggestions do you have to improve this class in the future?

(D We would like to prepare the information by ourselves. 5(4.5) 5(5.7) 000.0)

@ More time should be given to the group activities. 38(34.5) 33379 5217

@ The taste test was not necessary. 19(17.3) 16(184)  3(13.0)  7.565
@ None. 42(38.2) 30345  12(52.2)

® Other. 6(5.5) 3(3.4) 3(13.0)

* o p<0.05
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Instructional Design and Evaluation of Nutrition Education Based on
Merrill's First Principles of Instruction taught to Middle School

Students on the Topic of Salt Reduction’

Moon, Jeong-Eun

Nutrition Fducation Major
Graduate School of Education, Kyungpook National University
Daegu, Korea
(Supervised by Professor Lee, Yeon-Kyung)
(Abstract)

The purpose of this study was to establish and apply a teaching-learning approach
based on Merrill’s first principles of instruction and to evaluate its instructional
design in terms of effectiveness, efficiency, and appeal. Students’ application of the
nutrition education was also evaluated. To do this, the author considered the
significance of the first principles of instruction (from a problem-centered approach
through activation, demonstration, application, and to integration), generalized the
pebble-in-the-pond model and levels of instructional strategy presented by Merrill,
and prepared a theoretical framework for instructional design of nutrition education
on the topic of salt reduction. The subjects were 239 students who were the first
and the second graders from eight classes in two middle schools located in Daegu,
divided into two groups: 118 in the education group and 121 in the non-education
group. The author prepared a teaching-learning process, used or developed materials
and media, and conducted three sessions of nutrition education. Effects of the
education based on the first principles of instruction on nutrition knowledge, eating
attitude, eating behaviors, and perception were evaluated by comparing and analyzing
the responses of the two student groups before and after the education. There were

no significant differences between the two groups before the education, but after the

* A thesis submitted to the Council of the Graduate School of Kyungpook National University in partial
fulfillment of the requirements for the degree of Master of Education in July 2010
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education, the education group showed significant improvement in the scores of
nutrition knowledge (p<0.001) and showed positive changes in eating attitude
(p<0.001). The education group showed more desirable changes in attitude for the
item, "Currently I eat less salty food, and I will in the future,” when compared to the
non-education group (p<0.01). After the education, the education group showed
significant reduction in eating behaviors such as "When the food is not salty, I put
more salt or soy sauce” (p<0.05), "I dip plenty of soy sauce or vinegared red pepper
paste when eating fries, pan—fried food, and raw fish” (p<0.05), and "I tend to choose
cookies rather than fruit or milk as snacks” (p<0.01), when compared to the
non-education group. As for the item, "I tend to eat processed food such as ramen,
boiled fish paste, ham, and canned food,” the difference between the two groups
increased significantly after the education (p<0.001) than before the education
(p<0.05), and perception of sodium as related to a salt-reduced diet improved in the
education group more than in the non-education group after the education (p<0.001).
Some students responded that the educational media focused sufficiently on key
contents to contribute to wunderstanding necessary knowledge; 62.7% responded
positively interest in the group learning activities; 29.1%6 were interested in the
presentation activities. Regarding the educational method used for changing eating
habits based on the Merrill’s first principles of instruction, 75.5% of the subjects
reacted positively, and 73.7% said that they would follow a salt-reduced diet after
the education. Conclusively, the nutrition education based on the Merrill's first
principles of instruction had effects in terms of improving knowledge, attitude, and
behavior, and the students were generally positive about the education. Therefore,
systematic nutrition education with a sound instructional design based on educational
theories has been shown to be effective in terms of positively changing attitudes and

behaviors of students who have had this education.
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