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The Impact of Nutrition Education on Adolescents :
Its Effect on Students’ Knowledge, Attitudes, and Behaviors
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ABSTRACT

The purpose of this study was to determine the effect of nutrition instruction-using a curriculum guide on nutrition knowledge,
attitudes, and food behaviors of students in a junior high school home economics course. We used three instruments to collect data ©
a nutrition knowledge test, a food and attitude instrument containing four scales, and a two-part food behavior assessment form. A
quasi-Solomon four-group experimental design was used. One experimental group was pretested , taught nutrition via the curriculum,
and posttested. A second experimental group, which was not pretested, was taught nutrition via the curriculum and posttested. One
control group was pretested and posttested, and a second control group was only posttested. Neither control group received food
and nutrition instruction until after the study was complete. The results indicate that the experimental group had significantly
improved knowledge scores and improved attitude scores on the scale entitled Eating New Foods, Nutrition Affects Health, Caring
about Nutrition. Significant changes were observed in posttest scorcs on the food behavior assessment form. Key findings, useful in
understanding the impact of nutrition education on adolescent food choices were that 1) study participants’ nutrition knowledge
improved, 2) their attitudes toward nutrition became more positive, 3) their intention to include more high-nutrient foods in their

diet increased significantly. (J Community Nurition 3(1) : 30~ 35, 2001)
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Introduction

Adolescence is a stage in the life cycle characterized
by physiological, psychological, and social maturation.
As children become adults, they experiment with nu-
trition practices and acquire nutrition behaviors which
may persist for the rest of their lives. Adolescents' nu-
trition knowledge varies greatly, and js often ina-
dequate(Skinner 1984).

In the research that has been done regarding nu-
tritional attitude, food behavior and nutritional status
according to nutrition knowledge of Korean middle
school students(Lee et al. 2000), nutrition knowledge
of male students is corrclated with mother's know-
ledge, nutrition attitude and nutritional status. On
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the other hand, in female students, nutrient consump-
tion was lowest in subjects whose nutrition know-
ledge was highest and lowest. Therefore, these results
indicate nutrition education and correct information
for body image, balanced diet, regularity of meals and
food selection for middle school students are required
at both school and home. In spite of the recognized
need for nutrition education directed to adolescents
(Story et al. 1986), studies indicate that a large pro-
portion of secondary school students are not being ex-
posed to nutrition education in depth(Ro 2000 ; Lee
et al. 2000). Other problems with nutrition education
for adolescents are that adolescents dislike the subject
of Home Economics, find it boring and irrelevant to
their lives. However, nutrition education, begun at
y school and

home and in d in

junior and senior high school, has potential for moti-
vating nutritious food choices(Lewis ct al. 1988).

In spite of the overcrowded curriculum and the
focus on the Korean Scholastic Aptitude Test(SAT)
subjects in today's schools, reaching adolescents in
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school with a nutrition education curriculum designed
to be integrated into existing Home Economics edu-
cation is a viable solution to an alternative of no nu-
trition education.

There is an apparent need for well-developed cur-
ricular guides that meet the needs of students. In
response to this need, we developed curricular guides
which incorporated concepts and instructional ob-
jectives identified by nutrition educators.

This study was conducted to examine the impact of
nutrition education using this guide © changes in nu-
trition knowledge, attitudes and food-choice behavior
of junior high school students.

Subjects and Methods

1. Participants

Junior high school students in grades 8 who were
attending Dong-Do Girls' Junior High School and
Duk-Won Boys Junior High School in Tacgu par-
ticipated in this study. The number of the subjects in
this study were 475. This study was done from Sep-
tember 10, 2000 to November 10, 2000.

2. Implementation of the study

We used a quasi-Solomon four-group experimental
design(Campbell 1963). The design was quasi because
random assignment to experimental or control groups
was not possible. Rather, entire classes were assigned
to cither the experimental or control group, depen-
ding upon when they had previously been scheduled
for nutrition education. Those who were scheduled
for such instruction during the study period compris-
ed the experimental group and the reminder the con-
trol group. The topics of nutrition education were ma-
jor and minor nutrients, ideal body weight and sen-
sible weight control, and adequate iron & calcium in-
take.

Of the two control groups, one group served only
to assess the effect of pretesting on students posttest
performance, that is, the students in this group were
posttested but nor pretested and were not taught nu-
trition until after the experiment was completed. The
other control group was both pretested and post-
tested with no intervening food or nutrition edu-
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d

cation. One of the | groups was p

taught nutrition via our curriculum guide, and then
posttested. The other experimental group was not pre-
tested but was taught nutrition via our curriculum
guide and then posttested.

3. Instruments

The focus of this article was the examination of
change in students’ nutrition knowledge, attitude, and
behavior. To assess changes in students, we used a nu-
trition knowledge test, a nutrition attitude instrument
and food behavior assessment form.

4. Knowledge test

To assess nutrition knowledge, we constructed mul-
tiple-choice test items for each instructional objective.
Based on recommendations by a panel of 5 experts in
nutrition education who reviewed the initial draft of the
instrument, revisions were made. We pilot-tested the
revised knowledge test with junior high school students
not involved in the study(n = 20) : we then item an-
alyzed the results and further refined the insuments.
The final knowledge instrument contained 70 items.
The Kuder-Richardson 20 reliability coefficient(Gron-
lund 1985) for the knowledge test administered to stu-
dents participating in the study was 0.85.

5. Attitude scales

We used a Likert-type attitude instrument to assess
students’ attitudes about four constructs titled : I am
interested in learning about nutrition., 1 like to eat
new foods, I believe nutrition affects health, and I care
about nutrition.

The statements reflecting each construct served as
the scale for examining cach attitude, and the titles
were abbreviated as follows : Learning about nutrition,
Eating new foods, Nutrition affects health, and Caring
about nutrition. The attitude instruments used in this
study was validated in previous research(Bredbenner
1984). The Cronbach alpha reliability coefficients for
the four scales in this study were 0.67, 0.81, 0.63,
and 0.84, respectively.

Some statements were worded negatively, and state-
ments from each construct were mixed throughout
the
with cach statement by indicating whether they st-

strument. Students indicated their agreement
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rongly agreed, agreed, were uncertain, disagreed, or
strongly disagreed. The direction of each item was
considered during scoring. For example, a response of

Table 1. Scoring schema for food behavior assessment from part
2-food choices

Scorc awarded to response’

“strongly disagree” for negati
and “strongly agrec” for positively worded attitude
statements both received a score of 5. We calculated a
mean score for each scale by summing the scores for
the statements in a scales and dividing by the number
of statements in the scale. Mean scores could range
from 5(strongly positive) to 1(strongly negative).

6. Food-choice behavior

We used a two-part food behavior form to assess
dietary behavior. The first part of food behavior as-
sessment form was a food frequency form designed to
cvaluate dictary behavior. Students indicated on the
form how frequently they consumed certain types of
food. The form included 5 food groups : milk &
dairy products : meat & protein foods ; fruits & vege-
tables ; breads & cereals : candy, snack foods, soft
drinks & coffee(low nutrient density food). A 5-point
scale, ranging from hardly ever(1 points) to three or
more times a day(5 point), indicated the frequency of
food consumption. The second part of the food beha-
vior assessment form focused on food choices. This in-
strument was adapted from existing instruments(Na-
tional Dairy Council 1985). Students were asked to
choose one of the following responses for each 20
foods : A) a food I have never eaten or heard of : B)
a food T like and cat ; C) a food T like but try not to
eat too often ; D) a food I do not like but will eat or
E) a food I refuse to eat. The 20 foods in this part of
the food behavior assessment were grouped into five
food categories : milk and dairy products(2 food items)
; fruits and vegetables(6 food items) ; protein foods
(4 food items) : breads and cereals(2 food items) ;
and low nutrient density foods(6 food items). These
five food categories were scored using the schema des-
cribed in Table 1. For each of five food categories,
we computed a score for the following scale : Accep-
tance(student has caten the food and will continue to
eat the food) ; Exposure(student has caten the food) :
Low Risk Taking(student has never eaten the food) :
and Selective Avoidance(extent to which student will
avoid the food).

Saale A_B _C D E_O
ly worded
Exposure o 1 1 1 1 0
Acceptance o 1 0o 1 0o o
Low risk taking 10 0o 0o 0 o0
Selective avoidance 6 0 4 0 6 3

TResponses : A = Food | have never eaten or heard of : B =
Food | like and eat : C = Food | like but try not to eat too often
2 D = Food | do not like but will eat ; E = Food | refuse to eat
‘O = Omit. No response was given by the student to the item

Analysis of variance on the posttest scores was
used to determine whether pretesting affected post-
test performance. Analysis of covariance, with pre-
test scores serving as covariates, determined the ef-
fect of nutrition education on knowledge, attitude,
and dietary behavior. The analysis of covariance gen-
erated posttest scores adjusted for variation in pretest
scores.

Results

The knowledge, attitude, and food behavior post-
test scores of the nonpretested control group did not
significantly differ from posttest scores of the pre-
tested control group, nor did the posttest scores of
the nonpretested experimental group differ significantly
from the posttest scores of the pretested experimental
group. This finding indicates that pretesting did not
affect posttest scores.

Table 2 contains the adjusted mean knowledge post-
test scores for the experimental group and for the pre-
tested control group. The data indicate that the ex-
perimental group achieved a significantly higher ad-
justed mean knowledge posttest score.

As Table 2 shows the adjusted mean attitude post-
scores of the experimental group on the attitude scale
differed significantly from those of the control group.
The adjusted mean posttest scores of the experimental
group on the scale Eating new foods, Nutrition affects
health and Caring about nutrition were significantly
higher than those of the control group, indicating
that the students were positively inclined toward eat-
ing new foods and felt it was important to pay at-



tention to their diets. The significant high adjusted
mean postscore on the scale Learning about nutrition
indicated they wanted to receive nutrition information
Table 2. Adjusted mean posttest scores' of students on knowledge,
attitude, and food behavior assessment form part

Experimental Control
Instrument #roup group
"Mean + SE Mean + SE
Knowledge® 45.65 1+ 0.45%  29.78 + 0.40
Attitude scales’
learning about nutrition ~ 3.05 + 0.15 300 + 025
eating new foods 420+ 028° 395 1 032
nutiition affects health .50 £ 0.14*** 320 + 0.28
caring about nutrition 410+ 0.50" 3.8 1 0.45
Food behavior'
milk & dairy products 345 + 0.25' 245 1 0.45
meat & protein foods  3.89 + 0.30 356 £ 031
fruits & vegetables 3.89 + 0.51% 284 +0.25
breads & cereals 302 + 0.56 3.25 4 0.36
low nutrient density foods 3.21 + 0.20 325 1 046

p < 005, *p < 0.01, **p < 0.001

'Mean scores generated from analysis of covariance are adjusted

for variation in prescores.

“On the knowledge test, the maximum score was 70 : n = 240

for the experimental group, and n = 235 for the control group.

Scores for each atitude scale ranged from 1istrongly negative)

to Sistrongly positive) : n = 235 for the experimental group and
= 225 for the control group.

“Scores for each food grouping ranged from 1thardly ever con-

sumed) to Sconsumed 3 or more times per day) i n = 240 for

the experimental group and n = 235 for the control group.
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or education.

The results of the first part of the food behavior as-
sessment form  -food frequency indicates that the
mean postscore of the experimental group showed
higher scores than did the control group for the milk
& dairy products category and the fruits & vegetables
category.

Table 3 shows the students adjusted mean post-
scores on the second portion of the food behavior as-
sessment form. The high adjusted mean postscores on
the scales Exposure and Accepiance for fruits & veget-
ables, breads & cereals, meat & protein foods, and
milk & dairy products indicate that students were fam-
iliar with and intended to continue to eat these foods.
The low adjusted mean postscore on the scale Ac-
ceptance for low nutrient density foods and high ad-
justed mean postscore for the scale Selective Avoi-
dance indicate that the students were trying to de-
crease their intake of such foods.

There were no food categories from which stu-
dents had never caten, as indicated by the extremely
low adjusted mean postscores for the scale Low Risk
Taking across all five food groupings. The adjusted
mean postscore of the experimental group on the
scale Acceptance for the fruit and vegetable category
and Selective Avoidance for the low nutrient density

Table 3. Adjusted mean posttest’ scores of students on food behavior assessment form part 2 - food choices

e Ik iy M O vepies o & ceres Lo P
Mean + SE Mean + SE Mean + SE Mean + SE Mean & SE
Exposure
Experimental 245 4 085 372 + 025 378 4 052 3.56 1 023 565 + .023
Control 200 1 025 369 + 035 3.54 + 025 3.25 + 026 589 + 030
Acceptance
Experimental 252 4 060" 298 + 034 452 + 015 244 + 070 0.12 = 010
Control 2.20 4026 275 + 010 3.25 4 026 255 + 020 0.12 + 030
Low risk taking
Experimental 003 + 010 0.05 +.020 008 + 010 003 + 020 001 + 010
Control 001 + 020 005 + 010 0.08 + 020 003 + 010 001 + 020
Selective avoidance
Experimental 282+ 126 354 + .12 845 + 120 245 + 023 1354 £ 351
Control 279 4 110 385 + 130 945 + 141 250 + 126 1129 + 345

**p < 0.05, **p < 0.01

'Mean scores. 5enemlod from analysis of covariance are adjusted for variation in prescores. The maximum food choice scores for the
Exposure, Acceptance and Low risk-taking scales are 6, 2, 4, 2 and 6 for fruits & vegetables, breads & cereals, meat & protein foods,
milk & dairy products, and low nutrient density foods, respectively. For the Selective avoidance scale, the maximum scores are 36, 12,

24,12, and 36, respectively : n
“Mean +SE

= 240 for the experimental group and n = 235 for the control group.
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food category differ significantly from the control
group(Table 3).

Discussion

Adolescence is a period of transition from child-
hood to adulthood, with a broad spectrum of bio-
logical changes, ic., rapid growth in height and
weight, alteration in body composition, and sexual ma-
turation. It is important to understand these basic
changes in order to plan nutrition education strategies
effectively for this age group. Also, adolescence is a
period of changing attachment to family, with greater
family control early in adolescence and greater in-
dependence by the end of adolescence. Thus peer in-
fluence, some adolescent behavior and sometimes
share their concerns with each other before adults.
Also the mass media include many advertisements ;
most adolescents spend a good deal of time watching
television and listening to the radio, and the media in-
fluences their nutritional beliefs and practices. But
school health education classes can consider the nu-
tritional concerns of adolescents as part of their nu-
trition education curriculum. School-based health and
nutrition instructions offer one means of addressing
the health risks of adolescents. School programs have
proven to be particularly beneficial for overweight
adolescents. Although adolescent obesity is difficult to
treat, school programs have had some measured suc-
cess. Intervention that includes nutrition education,
behavior modification, and physical activity has led to
a decrease in percent overweight.

Positive behavioral change is the ultimate goal of
most nutrition education for adolescents, although
such change often is not assessed or not significant
(Shannon et al. 1988). Typically, evaluation of school-
based nutrition education programs report knowledge
gains and/or attitude changes but not behavior change
(Johnson & Johnson 1985). Story and Resnick(1986)
commented, “There is a need for intervention pro-
grams for adolescents that focus on behavior changes
rather than acquisition of knowledge” .

In recent studies(Ku et al. 2000 : Ro 2000 ; Lee et
al. 2000), systematical educational programs need to
be developed for elementary and junior high schools.

These should include information about achieving a
balanced diet, good eating habits, meal management
and Korean dietary culture. And also, nutrition edu-
cation at home and school must be emphasized.

Findings from this study indicated that students
made gains in knowledge about nutrition, became
more positive in their attitudes toward nutrition, and
showed evidence of altering their eating behavior in
positive directions. The most interesting thing to nu-
trition educators is the last finding, that is, altering
their cating behavior in positive directions.

As mentioned above, the ultimate goal of nutrition
education is to develop healthy, nutritious food-choice
behaviors, nutrition education programs that show po-
sitive food behavior change are requisite. In this study,
students reported desirable changes in eating behavior

: that is, they were willing to eat foods higher in nu-
trient density. This study shows that nutrition edu-
cation, when appropriately supported, can begin to
bring about positive food choices in teenagers.

In this study we did demonstrate a positive influence
of the educational program on the attitude scales. State-
ments on the scale, Nutrition Affects Health focused on
personal growth and development and were more close-
ly related to the students’ than were the other three
attitude scales. In addition, outcomes of other studies
indicated that when adolescents perceive as directly re-
lated to their personal health they tended to respond
more positively to nutrition education(Bredbenner 1988 ;
Lee et al. 2000 : Ro 2000). The adjusted mean post-
scores for the attitude scales Eating New Foods and
Caring about Nutrition indicated positive feelings by
the experimental group.

The only attitude scale in which students in both
groups reported undecided feelings was Learning about
Nutrition. This finding supports previous research wh-
ich indicated that middle school students had a low
level of interest in learning about nutrition. Also, the
undecided feelings toward learning about nutrition
may be due to students not having developed a sense
of their need for, and the usefulness of nutrition.

Key findings useful in understanding the impact of
nutrition education on adolescent food choices were
that 1) study participants nutrition knowledge impro-
ved, 2) their attitude toward nutrition became more



positive, and 3) their intention to include more high-
nutrient foods in their dict increased significantly.
Results of this study indicate that the behavior change
is successful with adolescents in a school-based setting.
Thus, our findings suggest that nutrition education
for adolescents can be effective through school-based
Home Economics Education.

Conclusion

To determine the effect of school-based nutrition
education for adolescents, we examined changes in nu-
trition knowledge, attitudes and food-choice behavior
of junior high school students in study of nutrition
education integrated into home economics. The out-
come of this study, ie., improvement of natrition
knowledge, attitude and food behavior scores, are sim-
iliar to other nutrition curriculum evaluation studics
Our findings, useful in understanding the impact of

nutrition education on adolescent food choices were
that 1) study participants’ nutrition knowledge impro-
ved, 2) their attitude toward nutrition became more
positive, and 3) their intention to include more high-
nutrient foods in their diet increased significantly.

In our opinion, school-based nutrition education best
serves students when it provides them with a com-
prehensive understanding of nutrition, so they can be
informed decision makers when they do have control
over their diet- at present or in the future. We further
believe that knowledge-gain is likely the most im-
mediate outcome of such education, with changes in
attitude and dietary behavior more distal and not so
readily in the short term.
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