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A Food and Human Ecological Approach
to the Development of Eating Behavior with Utensils in Preschool Children

Summary
A purpose of this study is to clarify the developmental processes of eating behavior
with utensils in preschool children and to present observational indexes of the
development based on Dynamic Systems Theory.

Chapter 1. The Developmental properties of eating behavior with chopsticks,
in comparison to that with fork

Objective: The purpose of this chapter is to clarify the developmental properties of
eating behavior with chopsticks, by examining the developmental similarities and
differences of behavior, in comparison to that with fork, and to explore the
observational indexes which reflects these properties. In Japan, Most of nursery schools
have begun to use chopsticks at 3 years old. This chapter aims to discuss the learning of
timeliness which children begin to use chopsticks.
Method: The subjects were 6 children of 3 years old and 5 years old respectively. The
observation was conducted using VIR during lunch time at a nursery school. The
observed meal was composed of cooked rice, miso soup, fried fish and vegetable, and
cooked vegetables. The movement involved in the behavior were examined with
respect to the 5 steps: touching the food(1st step), lifting the food with or without
utensils(2nd step), transporting the food on the side of mouth (3rd step), inserting the
food into mouth(4th step), and pushing again after inserting(5th step). The frequency of
movements were analyzed statistically.

Results:

1. The similarities between eating behavior with chopsticks and that with fork at 3
years old and 5 years old were observed in the amount of food eaten, meal duration,
using the utensil to eat cooked rice, fried vegetable, and cooked vegetables in 4th
step, which were concerned with nutrients intake. These showed few difficulties in
eating with chopsticks.

2. The differences between eating behavior with chopsticks and that with fork at 3
years old and 5 years old were observed in grasping the utensil with a lower
position, revising the grasped position in 2nd step, and helping the hand held
utensils with the contralateral hand in 3rd step, which showed the eating behavior
with chopsticks skillfully. These showed that it was more difficult to eat with
chopsticks than fork.

3. Two movements which children used chopsticks easier than fork were observed:
holding up the plate in 1st and 4th step, grasping the utensils with the higher pattern
of developmental stages.

4. Nipping the food with chopsticks showed more frequently than any other ways of
lifting at 2nd step in following movement: lifting repeatedly, transferring to another
way of lifting or eating without utensils, and helping with the contralateral hand.
These tendencies were remarkable in 3 years old.

These results suggested that eating behavior with fork was useful for the




development of that with chopsticks in the task of nutrient intake, but it was not
necessarily useful in the task of eating skillfully. Practically, the criteria of beginning to
use chopsticks has depended on whether children could grasp the fork with the digital
grip-radial pattern or not. This chapter suggested that the criteria was not necessarily
valid, because this grip pattern was peculiar to chopsticks. Likewise, the observational
indexes of eating behavior with chopsticks required to pay attention to repeating to lift
the food, the way of lifting, and helping the hand held utensils with the contralateral
hand at 2nd step.

Chapter 2. The Developmental processes and structure
of eating behavior with chopsticks

Objective: The purpose of this chapter is to clarify the developmental processes of

eating behavior with chopsticks longitudinally, to examine the structure of the

developmental processes, and to present the observational indexes.

Method: The comparisons between 3-year-old children and 5-year-old children, and

within age-groups at intervals of 9 months were made. The observation method was the

same as chapter 1.

Results:

1. The significant developmental changes revealed the following five patterns:
(a)Pattern didn't change at two age-groups; meal duration, scooping up the food in
2nd step, and using the utensils to eat cooked vegetables in 4 step, etc., (b) Pattern
decreased at 3 years old, and didn't change at 5 years old; sticking the food in 2nd
step, helping with the contralateral hand in 2nd and 3rd step, and pushing the food
with the contralateral hand at 5th step, etc., (¢) Pattern decreased at two age-
groups; shoveling the food, grasping a utensil with a lower position in 2nd step,
etc., (d) Pattern increased at two age-groups; nipping the food in 2nd step, using
the utensils to eat miso soup in 4th step, etc, and (e) Pattern didn't change at 3
years old, and increased at 5 years old; grasping with the higher pattern of
developmental stages in 2nd step, using the utensils to eat cooked rice, fried fish
and vegetables. These patterns showed that the developmental process of eating
behavior with chopsticks was a compound process of these nonlinear changes.

2. The difference of the eating behavior with chopsticks depends on the quantity and

quality of dishes.

3. The most important movements to assess the development of eating behavior with
chopsticks were identified as follows: the coordination of the contralateral hand at 3
years old, nipping with the utensils at 5 years old.

[Conclusion]

The developmental processes were clarified by the relation between food intake and
eating behavior with utensils in preschool children. The relation was recognized as a
dynamic system which works cooperatively several movements of touching, lifting,
transporting, inserting, and pushing again. “The coordination of the contralateral hand
which didn’t hold chopsticks™ and “nipping the food with chopsticks” were presented
as the observational indexes according to the developmental stages in preschool
children in Japan.
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