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ABSTRACT
Background: Consumption of vegetables and fruit for young people in Indonesia is
still far from the sufficient category (<400g/day). One of the contributing factors is
the low knowledge of balanced nutrition, especially in the guidelines that
recommend consuming vegetables and fruit per day. Online game media is used as
an effort to increase young people's knowledge of vegetables and fruits because
they prefer technology-based games.
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Results: The results of the paired T-Test and the Wilcoxon test showed a significant
difference in the value of knowledge about vegetables and fruit (p = 0.000) seen
from initial nutritional knowledge and after being given the online game media
"Berlayar Mencari Harta Karun."

Conclusions: The application of educational media using the online game "Berlayar
Mencari Harta Karun" succeeded in significantly increasing nutritional knowledge
about vegetables and fruits.

games

ABSTRAK
Latar Belakang: Konsumsi sayur dan buah anak muda di Indonesia masih jauh dari kategori cukup (<400g/hari). Salah satu
faktor penyebabnya adalah rendahnya pengetahuan gizi seimbang, terutama pada pedoman yang menganjurkan untuk
mengonsumsi sayur dan buah per harinya. Media game online digunakan sebagai upaya peningkatan pengetahuan sayur
dan buah anak muda, sebab mereka lebih menggemari permainan yang berbasis teknologi.
Tujuan: Mengukur pengaruh dari penggunaan media game online “Berlayar Mencari Harta Karun” sebagai peningkatan
pengetahuan sayur dan buah pada anak muda usia 15-21 tahun.
Metode: Penelitian ini memakai penelitian kuantitatif, berjenis pre-experiment dengan desain one group pre-posttest.
Subjek sebanyak 20 orang menggunakan kriteria inklusi yang sudah ditentukan peneliti. Instrumen yang digunakan yaitu
kuesioner pengetahuan serta media game online “Berlayar Mencari Harta Karun” yang dapat diakses melalui handphone
setiap responden. Dilakukan analisis data dengan uji paired T-Test dan uji wilcoxon dengan taraf signifikansi sebesar 0.05.
Hasil: Hasil pengujian paired t-test dan uji wilcoxon menunjukkan adanya perbedaan peningkatan yang signifikan dari nilai
pengetahuan mengenai sayur dan buah (p=0,000) yang dilihat dari pengetahuan gizi awal dan setelah diberikannya media
game online “Berlayar Mencari Harta Karun”.
Kesimpulan: Penggunaan media edukasi game online “Berlayar Mencari Harta Karun” berhasil meningkatkan pengetahuan
gizi tentang sayur dan buah secara signifikan.
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Kata kunci: Pengetahuan gizi, Sayur dan buah, Anak muda, Game online

INTRODUCTION

Balanced nutrition is used as a guideline to
embody good eating habits?, through the application of
consumption according to the needs of the body both in
portions and types?. Based on the results of Aslina's
research (2019) it was found that the majority of
adolescents had low knowledge of balanced nutrition
(50.8%) and 92.75% did not apply balanced nutrition3.
Getting used to eating vegetables and fruits is one way
to live a healthy life according to balanced nutrition
guidelines?*. Guidelines in Indonesia are regulated in the
Balanced Nutrition Tumpeng which recommends the
consumption of fruit 2-3 servings/day and vegetables 3-
5 servings/day®.

A distinctive feature of the nutritional content
of vegetables and fruits is vitamins, fiber, minerals as
well as antioxidants that cannot be replaced by other
nutrients®. Foods high in fiber have a longer period to
digest in the stomach, because water-soluble fiber in
vegetables and fruits has the advantage of retaining
water and forming a viscous liquid in the digestive
system. A higher crude fiber content usually contains
low calories, as well as low sugar and fat levels, so it can
help overcome obesity’. Vegetables and fruits are very
useful for the body, because they play an active role in
maintaining  health, growth, development and
preventing non-communicable diseases8. Insufficient
consumption of vegetables and fruits can result in
weight gain so that the body is prone to obesity. The
positive impact of eating vegetables and fruits regularly
and directed according to guidelines includes a low risk
of contracting stroke, gastrointestinal cancer, and
ischemic heart disease®?.

In Indonesia, the pattern of vegetables and
fruits consumption is still far from the figure categorized
as sufficient by the recommendations of the World
Health Organization (WHO), which is 400g / day, in
terms of portions and consumption patternsio.
Indonesia is a tropical country with wealth in vegetable
and fruit diversity!l. Based on the 2014 balanced
nutrition guidelines, every meal must have vegetables
and fruits on the plate for consumption, this applies to
all age groups!2. Young people in Indonesia consume
less on average, due to eating habits that tend to lack
sources of fiber, especially from vegetables and fruits,
and prefer ready-to-eat foods that are high in calories of
salt and cholesterol®, as in the study of Ramadhani and
Hidayati, which was 80.7% low consumption of
vegetables and fruits with only an average consumption
of 270.3 grams per day!3. Based on the results of
Riskesdas (2018), in residents aged 5 years and above
the proportion of vegetable and fruit consumption is
less than five servings per day®. This is due to the lack of
awareness of the importance and usefulness of
vegetable and fruit consumption>. Adolescence and
early adulthood are quite important periods of life
travel, because the diet that is routinely carried out in
childhood will tend to be the same and remain until
when in adulthood, so it will become the same habit in
lifels,

One of the trigger factors to realize sufficient
consumption of vegetables and fruits is to have a good
nutritional insight into vegetables and fruits, including
their application. Knowledge is the result of the process
of "knowing" something after the existence of a process
of sensing a certain object. The five senses can capture
information then make it into knowledge through the
eyes and ears or sightlé, Nutritional knowledge is an
educational approach that has an important goal,
namely increasing the nutritional knowledge of the
targeted subject and bringing about more positive
changes!®. The results of the Total Diet Survey in 33
provinces conducted by the Ministry of Health in 2014
concluded that there needs to be a policy to increase
vegetable and fruit consumption through education?’.

Based on the problems that have been
presented, there needs to be efforts to prevent and
overcome the low knowledge of vegetable and fruit
nutrition in young people. In order to attract the
enthusiasm of young people, it is necessary to use the
educational media for instance online games!8 because
young people today are more fond of games that can be
played on their gadgets!®. Online game media can
increase the knowledge of young people because this
method brings fun, takes away seriousness, and they
can learn while playing, so that the material presented is
easier to digest well compared to other methods?2°.
Researchers are interested in testing the effectiveness
of knowledge change through nutrition education using
the online game media "Sailing in Search of Treasures"
as a medium to increase the knowledge of young people
aged 15-21 years which is the purpose of the study.
Online games are easily accessible for all ages, especially
in young people aged 15 years and over who are already
fluent in using online-based systems including online
games.

METHODS

The research conducted used quantitative
research, type pre-experiment with a one-group pre-
posttest design®. The data were analyzed with a paired
T-Test and a Wilcoxon test with a significance level of
0.05. The subjects of the study were 20 people?!-22, using
inclusion criteria with the age of 15-21 years, willing to
be subjects and respondents, and understanding using
Google Forms. The use of Google Forms was carried out
to speed up the recapitulation process of data collection
and to reduce mobility to meet other people because of
the spread of the COVID-19 virus. The display on the
Google Form made it easy and as similar as possible to
the pre-test and post-test knowledge assessment
questionnaires in general.

The data collected include respondents'
characteristics and nutritional knowledge. BMI
categorization was obtained from recording the weight
and height of each respondent. The calculation of
respondents in the age range of 15-19 years was
calculated using the BMI / U formula according to the
Children's Anthropometric Standards issued by the
Ministry of Health of the Republic of Indonesia, namely
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using z-score?3, while young adults used the BMI
formula in general, namely weight in kilograms divided
by height in square meters2*. The value of nutritional
knowledge was taken before and after the intervention
regarding fruits and vegetables using the website-based
online game media "Sailing in Search of Treasure." The
research methods and instruments used were
questionnaires and game media, knowledge level
questionnaires sourced from Dede Hariani's (2010)
research which had been developed and accessed
through Google Forms, as well as the IEC media online
game "Sailing for Treasures" varied using vegetable and
fruit knowledge materials accessed through the
cellphones of each subject with the condition that they
remained connected to the internet. The systematic
game in "Sailing in Search of Treasure" resembled a
puzzle quiz with a multiple choice question type with a
total of 10 questions?>. Unlike puzzle quizzes in general,
in addition to the music in the game, the main
appearance of this online game was a treasure map that
must be passed by players; to achieve the final result
players must answer the puzzle questions that had been
provided. If the question was answered correctly, the
system would take the player to walk forward one to six
steps according to the number on the player's dice
shuffle. If respondents answered the questions correctly
in a row, they would gain strength, but if respondents
answered the questions incorrectly, the system would
rewind 1 step from the player and show the correct
answer. Players could see the steps of other players so
that they would be more motivated to answer the
questions correctly and be first to reach the finish as the
target goal.

Questions about vegetable and fruit nutrition
knowledge were presented in the pre-test and post-test,
ranging from nutrients contained in fruits and
vegetables, the benefits of eating vegetables and fruits,
consequences if they are less consumed and so on. The
level of knowledge of vegetable and fruit nutrition was
obtained from the pre-test value because the pre-test
was the actual knowledge value of respondents, which
has not been given in educational media. The level of
change in nutritional knowledge regarding vegetables
and fruits was obtained from an assessment using a
knowledge questionnaire that was distributed online
through social media. Points of acquisition of grades
were determined using the criteria of knowledge levels
grouped into five levels2¢: Failed, (value 0-49); Less,
(value 50-59); Enough, (grades 60-69); Good, (grades 70-
79); Excellent, (value 80-100)

The data collected were then carried out a
relationship test with p-value of <0.05 (Sig. 2-tailed)
using the Spearman rank correlation test, then the level
of strength in the correlation relationship could be seen
based on the coefficient value (correlation strength),
with five kinds of relationships with the criterion level,
namely: very weak (0.00-0.25), sufficient (0.26-0.50),
strong (0.51-0.75), very strong (0.76-0.99) and perfect
(1.00)2.

RESULTS AND DISCUSSION

The respondents’ characteristics data taken
(primary data) for this study included gender, the age of
young people in the range of 15 to 21 years, nutritional
status, respondent education level, as well as
characteristics of father's education and maternal
education. These characteristics can be seen in Table 1.

Table 1. Distribution of respondents’ characteristics

Characteristics

Frequency (n) Percentages (%)

Gender

Male 7 35
Female 13 65
Adolescence Category

Adolescence (Aged 15-19) 10 50
young adults (Aged 20-21) 10 50
Nutritional Status

Underweight 7 35
Normal 9 45
Overweight 2 10
Obesity Level 1 1 5
Obesity Level 2 1 5
Education Level

Junior High School (Equivalent) 2 10
Senior High School (Equivalent) 5 25
Undergraduates 13 65
Paternal Education Level

Elementary (Equivalent) 1 5
Junior High School (Equivalent) 2 10
Senior High School (Equivalent) 10 50
Diploma 3 15
Undergraduates 3 15
Graduates 1 5
Maternal Education Level

Elementary (Equivalent) 2 10
Junior High School (Equivalent) 2 10
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Characteristics

Frequency (n)

Percentages (%)

Senior High School (Equivalent)
Diploma

Undergraduates

Graduates

12 60
2 10
2 10
0 0

The respondents were 65% women and 35%
men, the difference between the sexes can determine
the magnitude of a person's nutritional needs, because
the needs of each individual are quite different between
women and men in terms of growth and development>.
The age characteristics of young people are divided into
two groups, namely adolescents 15 - 19 years and young
adults 20-21 years; each age group has an equally large
percentage of 50%. Silalahi (2018) found the age of
adolescents according to WHO is in the range of 10-19
years, and according to the UN has the term "youth,"
which is at the age of 15-24 years, while the grouping of
adolescents based on BKKBN is 10 to 24 years with the
condition that they are not married?8-2%, In contrast to
the age categorization in Alabanyo (2016) adulthood is
divided into three stages, namely young adults when
aged 20-40 years, at the age of 40 to 60 years they are
called intermediate adults and advanced adults are aged
60 to the end of life3. Young age is a period that is
included as productive in doing work; therefore, the
choice of food consumption that is good for their body
will have a positive effect on their level of productivity.
Kasim (2014) said the productive age is in the age range
of 15-29 years which includes the age phase of young
people3l. One of the factors for choosing good food
consumption is having good nutritional knowledge as
well; knowledge that is based on correct and careful
understanding will build the expected positive attitude,
including nutritional knowledge about vegetables and
fruits1e.

The relationship test shown in Table 2 resulted
in a correlation relationship between age and education
level (0.000), with a strength level of 0.852 which is very
strongly correlated; this is said to be true because,
based on daily life, generally the older the age, the
higher the level of education that is being taken and
lived will be higher32. However, this does not show that
the older the age and higher education taken, the more
good nutritional knowledge, including in vegetable and
fruit knowledge, because in the correlation test it was

Table 2. Characteristic of correlation test

found that the age and level of education did not show
any relationship with the level of knowledge of
vegetable and fruit nutrition (0.922 and 0.391). As in the
results of the research of Widyastuti et al. (2020), there
was no relationship between age and anemia knowledge
in respondents (p= 0.927)33. Likewise, a 2020 study by |
Nengah et al. found there was no relationship between
age and the level of knowledge of subjects regarding the
selection of supplements, which meant that different
ages had no influence on the level of knowledge of
respondents34,

The education level of the respondents'
fathers and mothers was almost similar and the majority
were at the high school level (equivalent). According to
statistical tests, it was found that there was no
significant relationship between the father's last level of
education and the level of knowledge of vegetable and
fruit nutrition in respondents (0.335). This is in line with
previous research in Cimahi City in 2015 by Wisdyana
and Tri with the result that there was no significant
relationship between the father's last education and his
child's knowledge with a significant value of 0.79435, This
may happen because the parenting role is more
dominated by the mother, while the father works more
so that there is less time to be with his child36.

The results of the post-test have a correlation
with maternal education (0.018) with a strong
relationship category (0.523), so it is concluded that the
better the mother's education, the better the final result
of providing nutrition education as evidenced by
increased knowledge. In line with research conducted by
Katarina Lit with Telly Katharina (2019), it was found
that there was a significant correlation between
maternal education and adolescent knowledge with a p
value = 0.04337, According to Said and Pratomo (2013),
mothers who have higher education have the
opportunity to have children with high intelligence. In
their research, it was also stated that the intelligence of
children from highly educated mothers is 3.56 times
greater than that of low-educated mothers32.

Education Level

Level of Knowledge Level of Knowledge

Characteristics (Pre-test) (Post-test)
r p r p r p
Age 0.852* 0.000 -.023 0.922 0.000 1.000
Gender 0.054 0.821 0.028 0.905 0.105 0.660
Education Level 1 0.203 0.391 0.069 0.774
Paternal Last Education 0.014 0.952 0.228 0.335 0.357 0.123
Maternal Last Education -0.177 0.457 0.192 0.418 0.523* 0.018
Nutritional Status 0.099 0.679 -0.007 0.976 -0.341 0.141
*Significant Correlation
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Meanwhile, in other characteristic data, there
was no correlated relationship using the Spearman rank
test (>0.05), including the relationship between sex and
knowledge (0.905). The results of this test are in
accordance with a study by Wulan et al. (2020) which
showed sex characteristics did not have a significant
correlation with knowledge in the context of treatment
of type Il diabetes mellitus (p=0.658)3°. According to
Mulyani (in Risma et al.,2019) gender is only an
analytical concept that is used as an identification of
differences between women and men observed through
non-biological glasses, including social, cultural and
psychological aspects4041,

The relationship between nutritional status
and the level of nutritional knowledge of vegetables and
fruits did not produce a significant relationship (0.976).
Insignificant testing between nutritional status and the
level of nutritional knowledge of vegetables and fruits
also resulted from the Pearson chi-square test which can
be seen in Table 3. It can be seen that the significance
figure is 0.495, because the p-value is more than 0.05 so
it is said that there is no significant relationship between
nutritional status and vegetable and fruit nutrition
knowledge levels in young respondents aged 15-21
years.

Table 3. Pearson chi-square nutritional status test with vegetable and fruit nutrition knowledge level
Nutritional Knowledge Level of

Nutritional Status Vegetables & Fruits Total p
Fail Lacking  Adequate  Good Very Good
Underweight 0 1 2 2 2 7 0.495
Normal 1 1 0 2 5 9
Overweight 0 0 1 0 1 2
Obesity Level 1 0 1 0 0 0 1
Obesity Level 2 0 0 0 1 0 1
Total 1 3 3 5 8 20
Bar Chart of BMI Categories with Nutritional Knowledge Level
% g [ Fails
% 3 Lacking
S 7 o
g 0 Adequate
AN X
= & & & L Good
= & s & o oy 1Very good
\)(\ O

BMI CATEGORY

Figure 1. Nutritional status distribution diagram based on vegetable and fruit nutrition knowledge level

Although in statistical testing using Pearson
chi-square there was no significant relationship between
Nutritional Status and Vegetable and Fruit Nutrition
Knowledge Level in young people aged 15-21 years, but
when viewed based on Figure 1, namely a nutritional
status bar chart with a level of knowledge, there were
most subjects who had excellent nutritional knowledge,
namely as many as five respondents who had normal
nutritional status. Meanwhile, the nutritional status in
knowledgeable subjects was lacking, three respondents

malnutrition, normal, and obesity class 1. Based on this
test, it is in line with the results of research by Albertina
(2017) with the subjects of students in the second
semester of the Midwifery Academy, with the result that
there was no significant relationship between nutritional
status and respondents' knowledge with material about
balanced nutrition (0.189), besides that the results in
the table also showed that some respondents who had a
good knowledge category had a normal Body Mass
Index (BMI)42.

found different nutritional statuses, namely
Table 4. Paired T-test before and after awarded online game media "Sailing in Search of Treasure"
Nutritional Pre-Test Post-Test p-value
Knowledge
Mean 70 90.5 0.000
SD 17.5 9.9
n 20 20
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The results of statistical tests using the paired "Sailing for Treasure" obtained a mean value (average)
t-test in Table 4 shows that the p value is 0.000 (p < of 70 + 17.5, while after providing intervention, the
0.05) this proves a significant difference in vegetable average knowledge of fruit vegetables respondents
and fruit knowledge based on the pre-test value and obtained an increase to 90.5 + 9.9; the difference
post-test value after being given an educational between the post-test and pre-test values was quite far
intervention through the online game media "Sailing in and.

Search of Treasure." The knowledge value of , based on the results of the test, the
respondents before the provision of online game media knowledge value increased by 20.5 points.

Table 5. Wilcoxon pre— and post—test results

Average Z and Asymp.
Value Difference N i Sig. (2-
difference N
tailed)*
Negative Difference 02 0.00
Positive Difference 16> 8.50 -3.573 dan
Same Value (Ties) 4c 0.000
Total 20
Judging from the calculation results using the subject experiencing a decrease in value from pre-test
Wilcoxon test to compare the results of the assessment points to posttest points. The value of Sama (ties)
of vegetable fruit knowledge in young people aged 15- indicates the number 4, meaning that there are four
21 years before and after the provision of nutritional subjects who do not experience a change in value
education media using the online game "Sailing in between pre-test and post-test. Meanwhile, the positive
Search of Treasure." In Table 5 of the Wilcoxon test, it difference value of 16 subjects, namely an increase in
shows asymp Sig (2-tailed) figures of 0.000, meaning value from pre-test to post-test, means that as many as
there is a significant influence of the use of the game 80% of respondents experienced an increase in
media "Sailing in Search of Treasure" on the results of vegetable and fruit knowledge as a result of the
vegetable and fruit nutrition knowledge in respondents. provision of online game media "Sailing in Search of
The negative difference amounts to 0, interpreted as no Treasure"44,

Table 6. Categorical Distribution of Vegetable Fruit Knowledge Values Before and After Being given Online Game Learning

Media
Level of Knowledge Before (Pre-test) After (Post-test)
Frequency (n) Percentage (%) Frequency (n) Percentage (%)
Fails 1 5 0 0
Lacking 3 15 0 0
Adequate 3 15 0 0
Good 5 25 2 10
Very good 8 40 18 90
Total 20 100 20 100
Table 6 shows that, in the measurement of of the category of excellent knowledge by 40%
knowledge before being intervened using the online experienced a considerable increase to 90% in post-test
game media "Sailing in Search of Treasure" the level of testing.
knowledge is still diverse; 5% is at the failure rate, 15% Nutrition education media using games s
at the less level, 15% at a sufficient level of knowledge, enough to provide positive changes to the improvement
the good level is 25%, and the highest level of of nutritional knowledge in the targeted subjects. Like
knowledge is the very good category with eight people the analysis by Irma et al. (2018) by using snakes and
(40%). Meanwhile, after being given educational media ladders game media on the vegetable and fruit
and testing post-tests, the level of good knowledge is knowledge of elementary school students, the study had
10% and knowledge is very good at 90%. Nutritional a positive influence with the increase in fruit and
knowledge about fruits and vegetables respondents vegetable knowledge after intervention or treatment 1.
obtained a significant increase, in addition to the Similarly, an assessment by Anja and Lailatul
Wilcoxon test and the Paired T-Test, the increase in (2017) showed that there was a significant increase in
knowledge can be seen through Table 6. After being knowledge and attitudes toward fruit and vegetable
given a web-based online game educational media, it consumption of elementary school students, namely
was seen that at the level of failure, less and sufficient experiencing an increase in knowledge by 109.7% and
when the pre-test measurement experienced an an attitude of 5.2% using game-based educational book
increase in the value of vegetable and fruit nutritional mediab  Research by Rinayati, Mulyono and Sri (2016)
knowledge; it was proven by no more respondents who using web-based games as a tool in educating the
got a score with a fail rate, less and enough on the post- nutrition of Ml students or equivalent to elementary
test measurement. In addition, the level of knowledge is schools found that the average nutritional knowledge
very good, the percentage increases, when the pre-test increased and had a significant effect (p = 0.0001),
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where before the intervention was obtained a mean of
42.9, after providing interventions with website-based
games it experienced an increase in the average score of
66.346,

Another innovative educational media was
carried out by Aldera et al. (2021), namely by using
board game educational media with material on lifestyle
to prevent obesity with the target subject of the board
game community in Jakarta which is used to playing
board games. Respondents' knowledge was analyzed
using a Paired Sample T-Test which resulted in a p value
of 0.000 (p < 0.005), then it was interpreted as the
emergence of differences in initial knowledge and after
the provision of educational interventions using board
game media, which was measured using pre-test values
with post-test*s. Similar to this research, using quiz-
standard online-based game media applied in ladiba's
research (2021) resulted in the effectiveness of
educational media which was proven by 85.7% of
respondents experiencing an increase in knowledge
about the importance of eating vegetables and fruits#°.

The use of game media as a nutrition
education medium has shown success in increasing
vegetable and fruit knowledge. In addition to being seen
through previous research, it can be seen from the
results of research carried out so that from the Paired T-
Test there was an increase in the average value of
vegetable and fruit knowledge by 20.5 points and the
excellent category on vegetable and fruit knowledge
increased from 40% during the pre-test to 90% during
the post-test in young people 15-21 years and the
Wilcoxon test with the results of 80% of subjects
experienced an increase in knowledge. It's just that the
image resolution in the game is still standard and the
game "Sailing in Search of Treasure" is online-based so if
you want to play it, you must have a device connected
to the internet.

CONCLUSIONS

The use of the online game media "Sailing in
Search of Treasure" in young respondents with an age
range of 15-21 years succeeded in increasing nutritional
knowledge about vegetables and fruits significantly, or it
can be said to be effective in increasing respondents'
nutritional knowledge. The study subjects experienced
an increase in knowledge which can also be seen in the
observation of data on the distribution of knowledge
level categories before treatment (pre-test) with after
treatment (post-test) in the provision of web-based
online game nutrition education media; the category of
"excellent" knowledge increased from pre-test 40% to
90% during post-test. It is recommended that young
people who already have good nutritional knowledge
about vegetables and fruits should also apply it in terms
of attitudes and behaviors, because it is not uncommon
to find someone having good knowledge but not
applying it to their daily lives, which means that there is
a lack of awareness in themselves to behave healthil0.
This may be discussed for future research, both with the
same and different targets and media.
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