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malnutrition and severe malnutrition in 2013 (12.1%) and 2018 (10.2%). A preliminary
study results in Al Hidayah Kindergarten showed that four of five mothers (80%) do not
know how to process, serve the main food and make healthy snacks for their children.

KEYWORDS This research aimed to analyze the improvement of the children’s nutritional status and
food technology skills in processing main food and healthy snacks among mothers with

Technology, Main food, Healthy snacks, Nutritional preschool children through intervention. Methods were pre-experimental research

status, Mother’s skill, Preschool design with one group pre-posttest design. The populations were all 42 mothers and
children in Sumbersecang Kindergarten, and the samples were 16 people chosen by
simple random sampling. The instruments were questionnaires, checklists, counselling

CORRESPONDENCE sheets, and weight scales. The data were analyzed using paired t-tests with SPSS v.16.

E-mail: widiashofailmiah@itsk-soepraoen.ac.id This study found that 50% of mothers have a good level of knowledge. 31.3% of mother
skills increase after the intervention, 31.3% of children are obese, their weight gain after
intervention decreases by 25% and does not experience weight loss as much as 6.3%.
Statistical test (p-value = 0.000 <a 0.05). The technology of processing main foods and
healthy snacks can improve the mother's skills and later improve the nutritional status of
pre-school children

INTRODUCTION

The preschool period is the most important phase that can affect the growth and development of children
in adulthood including reproductive health because the diet behavior chosen by children and children
begin to learn the likes and dislikes and tastes, and the smell of food and selective in choosing food (Putri
& Lasri, 2016). Preschool children are one of the groups prone to nutrition because children are often sick
(Nekitsing et al., 2018).

Children's nutrition problems at preschool and school age are still a problem in Indonesia and various
countries worldwide, both in developed and developing countries. Children's nutrition problems in
developed countries such as Canada and the United States are obesity problems and children's eating
menu choices in the form of fruits, vegetables, and sweet foods that contain (Lehto et al., 2016). In
comparison, the problem of child nutrition in developing countries such as Indonesia is the problem of
malnutrition, obesity, and children's eating choices, either by children or parents (Putri & Lasri, 2016).
The nutritional status of five-year-olds (toddlers) data in Indonesia in 2019 showed that the prevalence of
stunting has decreased. The number decreased from 37.2% (in 2013) to 29% (in 2015) and 27.5% (in
2016) and rose again to 29.6% (in 2017) and then 30.8% (in 2018). In contrast, the prevalence of skinny
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(wasting) from 12.1% (in 2013) dropped to 10.2% (in 2018) (Ministry of Health, 2018). Nutrition
problems occur in rural areas, with a stunting percentage of 42.1% and in urban areas, with a percentage
of 32.5% (Aridiyah et al., 2015).
Nutritional Status data with weight per age index in East Java in 2016 were: severe malnutrition (3. 36%),
malnutrition (13. 94%), good nutrition (80. 68%), obesity (2. 02%), and data in 2017 began to experience
improved nutrition with very malnutrition rates dropping to (2. 9%), malnutrition (12. 2%), good nutrition
increased to (83. 2%) and obesity (2. 2%) (Ministry of Health RI, 2019).
Probolinggo District Health Office data in 2016 from the weighing of 79,202 toddlers reported by the
Public Health Center in 2016 was known that there were 1,311 toddlers Under the Red Line (BGM) (1.
65%). While the data of Nutritional Status Monitoring (PSG) on the Prevalence of Malnutrition (BB/ U)
in 2016 (1. 65%), an increase compared to 2015 (1. 59%). While the prevalence of malnutrition in 2016
was 9. 44%, an increase compared to 2015 (8. 65%). Some of the data on the nutritional status of toddlers
is the nutritional status of children aged five years only who are preschool-age children (Dinkes Kab.
Probolinggo, 2017).
A preliminary study found that four (80%) of 5 preschool children’ mothers at Al Hidayah Kindergarten
(TK) Sumbersecang, Probolinggo said they did not know how to process and serve main foods and
healthy snacks that have nutritional value for their children. Of the four mothers who did not know how
to process and serve food, two mothers (40%) had a malnutrition status child, one person (20%) had
obesity, and one other person (20%) had normal nutrition according to age. In comparison, for one
mother who knows how to process and serve main meals and snacks, the nutritional status of her child
was normal (20%).
The results of the study (Pavilianingtyas, 2017) concluded that factors that cause the nutritional status of
obese children, i.e. agent factors, host, and environmental. The agent factors include infectious diseases
suffered. The host factors include gender, child health conditions, and food intake. While the
environmental factors include the socioeconomic status of parents, education level, parental knowledge
level, occupation, and parenting styles, including skills in making children's food, peers, tribes and
environments (such as the growing number of convenience stores selling fast food and foods with
preservatives. At the same time, other causes that cause malnutrition or obesity, according to research
(Osera et al., 2012), were the level of maternal education selection of meals by mothers, including family
and child diet.
Healthy, good, and correct eating behavior is a balanced, nutritional behavior consisting of carbohydrates,
fats, proteins, vitamins, and minerals. Mother is expected to be able to make nutritious food according to
the needs of the child's body and physique to maintain the child's health. So, the mother’s role is very
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important in determining the type of food consumed by children, especially at pre-school age. Therefore,
it takes the mother's knowledge and skills to process food (Putri & Lasri, 2016).

The improper mother's skills in preparing children's food will impact the intake of food the child
consumes. The food is unhealthy and lacks nutritional value according to the child's caloric needs. The
condition will lead to the preschool child's nutritional status not matching his age or height. The
nutritional status of pre-school children who are lacking, severely undernourished, and obese can affect
their growth and development in later adulthood, affecting their reproductive system and learning
achievements achieved by the child (Eliassen, 2011).

The food technology in manufacturing main foods and healthy snacks is increasing. Those innovations
are expected to overcome the problem of maternal skills in processing and serving foods that are favored
by children and varied and have nutritional value to improve the nutritional status of children. This study
aimed to analyze the improvement of maternal skills in the technology of making main foods and healthy

snacks, as well as the nutritional status of pre-school children.

METHOD
This study used an experimental design with a pre-experimental type one group pretest-posttest design.
The research population was all mothers and pre-school children in Al Hidayah Kindergarten
Sumbersecang, which 42 people with the number of samples in this study as many as 16 people. The
inclusion criteria for research included mothers and preschool children willing to be examined. The
exclusion criteria were that the mother was not at the research site when the study took place and
preschool children with a history of genetic diseases related to the digestive system and metabolism
(Diabetes Mellitus, Dyspepsia).
This research sampling technique was Simple Random Sampling. This research used the simple random
sampling technique. This research used questionnaires, checklist sheets, and weight scales. The data
collection was conducted over a month.
On the 1st day, researchers explained the study's purpose and procedure and then distributed the informed
consent sheet to the respondents. Furthermore, disseminated questionnaire including demographic data
and knowledge level and explained how to fill out questionnaires and made observations using checklists
about the skills of serving main meals and healthy snacks as well as measuring the nutritional status of
children by weighing their weight and asking the age of the child to the mother. The researcher and the
team conducted counselling and demonstration of technology for making main foods and healthy snacks.
We encouraged mothers to practice it at home and provided food menus that had been made for their
children. Meanwhile, on the 30" day, researchers measured the level of maternal knowledge after being
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given counseling and demonstrations, as well as observing the mother's skills in serving main meals and
healthy snacks, then measured nutritional status by weighing the child's weight after practice and
checking the child's age.

Analysis of this research data using paired t-test statistics with the help of SPSS V. 16. Ethics review has
been conducted by researchers before conducting research. The ethics review was conducted at STIKes
Hafshawaty Pesantren Zainul Hasan with No. SK: KEPK/065/STIKes-PZH/V/2019.

RESULT

The study was conducted for one month. This study found that most of the mothers aged between 21-40
years (mean 36.8 years) (68.8%), were elementary school educated (43.8%), were housewives (81.3%),
and had family income between 500,000-1,000,000 per month (56.2%). Most mothers were from
Madurese and Javanese tribes (50%). They had good knowledge (50%), and (37.5%) needed more
knowledge of balanced nutrition food for children. Maternal skills in making main meals and healthy
snacks before intervention were less (31.3%) and good enough (68.7%). In comparison, maternal skills
after intervention improved which is quite good (62.5%) and good (37.5%). The result of the child's
nutritional status level did not change, but there was an increase in the child's weight during 1 month of
intervention that is (56.3%) (mean 2.31) (Table 1).

Cross-tabulation results on improving maternal skills in the technology of making main foods and healthy
snacks in mothers who previously had fewer skills to be good enough (31.3%) and the results of
statistical tests Paired t-test (p= 0.00) (Table 2). The level of nutritional status of children was normal
(62.5%) with the results of the statistical test Paired t-test (p= 0.00) (Table 3).

Table 1. Characteristics of Respondents

Characteristics (n=16) n (%)
Age (years)
<20 1(6.3)
21-40 11 (68.8)
41-60 3(18.8)
>60 1(6.3)
Mean 36.8
Level of Education
Elementary school 7 (43.8)
Junior high school 5 (31.3)
Senior high school 4 (25.0)
Collage 0 (0)
Employment
Housewife 13 (81.3)
Labor 0 (0)
Farmer 1(6.3)
Entrepreneur 1(6.3)
Private job 1(6.3)
Civil servants 0(0.0)
Household Income (per month)
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IDR <500,000 5 (31.3)

IDR 500,000-1,000,000 9 (56.2)

IDR >1,000,000 2 (12.5)
Ethnic

Madurese 8 (50.0)

Javanese 8 (50.0)

Mother’s level of knowledge about nutrition for children before
intervention

Very low 0 (0.0
Low 6 (37.5)
Middle 8 (50.0)
Good 2 (12.5)
Maternal skill before intervention
Low competence 5(31.3)
Middle competence 11 (68.7)
Good competence 0(0.0)
Maternal skill after intervention
Low competence 0(0.0)
Middle competence 10 (62.5)
Good competence 6 (37.5)
Level Nutrition of preschool before intervention
Very underweight 0(0.0)
Underweight 1(6.3)
Normal 10 (62.5)
Fat 5 (31.3)
Obesity 0(0.0)
Level Nutrition of preschool after intervention
Very underweight 0 (0.0
Underweight 1(6.3)
Normal 10 (62.5)
Fat 5 (31.3)
Obesity 0(0.0)
Improvement of the weight of preschool after intervention
Loss 4 (25.0)
Stagnant 3(18.8)
Increase 9 (56.3)
Mean 2.31

Table 2. Cross Tabulation of Improving Mother's Skills in The Technology of Making Main Foods and

Healthy Snacks
Skill before intervention Skill after intervention Total
Low competence Middle competence Good competence
n % n % n % n %
Low competence 0 0.0 5 31.3 0 0.0 5 31.3
Middle competence 0 0.0 5 31.3 6 37.5 11 68.8
Good competence 0 0.0 0 0.0 0 0.0 0 0.0
Sum 0 0.0 10 62.6 6 375 16 100

p-value = 0.000 < a 0.05

Table 3. Cross Tabulation of Improving the Nutritional Status of Pre-School Children

Level Nutrition Level Nutrition after intervention Total
before Very underweight  Underweight Normal Fat Obesity

intervention n % n % n % n % n % n %
Very underweight 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Underweight 0 0.0 1 6.3 0 0.0 0 0.0 0 0.0 1 6.3
Normal 0 0.0 0 0.0 10 62.5 0 0,0 0 0.0 10 625
Fat 0 0.0 0 0.0 0 0.0 5 31.3 0 0.0 5 313
Obesity 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
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Sum 0 0,0 1 6.3 10 62.5 5 313 0 0.0 16 100
p-value = 0.000 < a 0.05

DISCUSSION

This study result showed an improvement in the mother's skills in making the main food and healthy
snacks and an increase in the child's weight as an indicator of the improved nutritional status.

The primary healthy food is a staple dish consisting of a complete menu eaten in the morning, day, and
night. The main characteristic of healthy food according to that has a balanced nutritional value with the
elements of carbohydrates, fats, proteins, vitamins, and minerals. It does not contain many flavorings and
harmful dyes (Nurhayati et al., 2012). In comparison, healthy snacks are snacks that contain low calories,
high in protein and vitamins or minerals. Characteristics of healthy snacks do not contain any flavorings
or harmful dyes (Amar, 2014).

The technology of primary food and healthy snacks processing is a strategy that is carried out by
converting raw materials into more nutritional value (Center for Human Resources Education health,
2017). It extends the time and number of available foodstuffs, facilitates storage and distribution, and
increases economic added value in the form of benefits and social added value, obtaining more attractive
products, such as appearance, taste, and other physical properties. Simple food technology mothers can do
is about how mothers can process and serve food with balanced nutrition that is interesting, varied, and
preferred by the child. Food can survive for several hours or is not quickly.

Maternal skills are proficiency in manufacturing main meals and healthy snacks for children, including
less-skilled, quite skilled, and skilled. Factors that affect maternal skills include age, education level,
knowledge, experience, maternal attitude, motivation, skills or skills serving food, and the environment
(Scaglioni et al., 2018) and (Osera et al., 2012). In addition, factors that affect it are the existence of
tools that facilitate mothers in regulating the child's diet, for example using the Fuzzy Sugeno Inference
System method or manual methods that are easy to practice in calculating the nutritional needs of children
according to age (Wachdani et al., 2012).

Based on this study's results, factors of maternal skills in food technology and the nutritional status of
preschool children were indirectly influenced by factors such as maternal age, education level,
occupation, income, ethnicity, and the level of maternal knowledge about nutrition.

This study (table 1) showed that the average maternal age was 36.8. This result indicated that the mother's
age was in the early adult stages. In this range, mothers had enough experience cooking, serving food, or
regulating the child's diet. These findings were supported by the study that significantly influences her
cooking skills, attitudes, and quality of diet that will be given to their child which will further influence
the selection of food by the child. Likewise, the study's results (Eliassen, 2011) showed that what mothers
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eat was an example of what a child would eat. Motherhood became very important as the primary
caregiver of the child. Young adult mothers tended to behave at will, including the way of feeding their
children. It was also associated with maternal education and previous knowledge of providing healthy
food and snacks for her pre-school children.
Furthermore, this study found that 43.8% of mothers had an elementary or low education and an income
of less than 1,000,000 per month (56.2%). It will significantly affect the mother's skills in choosing a
meal menu for the child, either the main meal or a healthy snack. The lower the level of maternal
education, the selection of food menus for children tended to be unhealthy and had low nutritional value.
This study's results are supported by Gacek (2019), which stated that mothers with a low level of
education were associated with less knowledge about their child's balanced nutrition. Mothers tended to
obey the child's will in choosing food according to the child's taste, without informing the nutritional
value of the child, either main meals or healthy snacks. Furthermore, Scaglioni et al., (2011) said the
mother was the most powerful control and an example for her child compared to environmental factors
and shared experiences with children about healthy food.
This research studied: the children eating behavior; the mother's level of education who did not
understand the nutritional needs of children, including their growth and development needs. This study
also studied the socioeconomic status of the mother or father's attention to the child and parenting
patterns and family eating behaviors: the mother's ignorance about the importance of balanced nutrition
for her child was presented in the main menu and snacks.
A prior study (Russell et al., 2014) concluded that mothers with low socioeconomic status or who had
incomes below per capita wage tend to choose food based on the price so that the nutrients present in the
food were ruled out and would be the factors that affect the quality of the child's diet.
The level of mother knowledge about child nutrition in this research before intervention showed that 50%
of mothers had a fairly good level of knowledge, and 37.5% had insufficient knowledge. These results
showed that most mothers still needed to understand healthy nutrition for their children, its benefits, and
the short-term and long-term impacts on their health and children's learning achievements. Furthermore,
the mother's knowledge level would affect the mother's perception and attitude about the child's healthy
food. It was stated that the mother's poor perception of healthy food would affect the child's chosen food.
The child would imitate their mother's or parent's habits (Russell et al., 2014).
Furthermore, the results of this study were known to mothers after being given interventions had
improved skills in the manufacture of main foods and healthy snacks (31.3%) (p=0.000), normal child
nutritional status (62.5%) and child weight increased (mean 2.31). Cooking skills interventions could
positively impact knowledge of food mainly developing confidence in the cooking skills of fruit and
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vegetables in groups with low socioeconomic status. The success of the skilled mother in cooking and
preparing daily meals would affect the main types of foods and snacks given to her child and could affect
their growth and development. The measure of growth, in this case, was the weight loss to the child's age
that can form the child's nutritional status (Garcia et al., 2016). So, in this study, interventions given to
the mothers impact the children’s nutritional status.

Children who were obese, underweight and very underweight would be able to influence their academic
achievements. Obese children tended to choose foods high in calories and fat and low in fiber. According
to Hermina & Prihatini S, 2016 on Individual Analysis Food Consumption Survey (SKMI) in 2014, the
toddlers in Indonesia as many as 86.2% did not like to consume vegetables, and as much as 35.7% did not
like fruit consumption. In comparison, the child who was underweight very underweight due to the
consumption of foods low in protein and calories or fat, and the amount of intake was less.

Children had nutritional problems caused by a lack of nutrients in the consumption needed by the brain,
including balanced elements of carbohydrates, proteins, fats, vitamins, and minerals. In addition, other
impacts would affect the children’s reproduction health in adolescence and later in adulthood. This result
follows a prior study (Nekitsing et al., 2018) that the child's development was influenced by the intake of
nutrients consumed that will later affect the health status in adulthood, including their reproductive health.
Therefore, it is important for parents, especially mothers, as the people closest to the child to pay attention
to the child's healthy food needs both main meals and healthy snacks. Mothers should also prevent
children from skipping their mealtime, especially preschool-age children, which can affect their nutrition
status (Mary et al., 2019).

CONCLUSION

Providing training or demonstration was effective in improving the mother's skills in the technology of
making main foods and healthy snacks and later could improve the nutritional status of children with
indicators of increasing the child's weight according to their age. However, this study has the weakness of
the absence of a control group as a comparison and the need for further research by adding several
respondents, the duration of the study, and methods of calculating the child's diet by non-manual methods

or using applications that are easy to practice by the mother.
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