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ABSTRACT: One of the tools for baby to learn to walk that is found in markets today is baby walker. How-
ever, the existence of baby walker now is still not guarantee the safety of toddlers when used. According to
some previous study, among all products for babics, baby walker is the first cause of the baby accident with
significant figures. In addition, in using this tool, parents should always keep an eye on the movement of their
children. This study will make an alternative design of ergonomic walk learning tool for toddlers. in accor-
dance with the wishes of the parents and may reduce the occurrence of accidents or injury to the children
coupled with new innovations which are more attractive. Data were obtained from a preliminary survey using
interviews, anthropometric data measurement and questionnaire with the method of Quality Function Dep-
loyment (QFD). The data obtained is used as a reference to design an alternative model of walk learning tool
for toddlers. The design was created using AutoCAD software version 2008 and 3ds Max 2010 version. The
design is expected to provide benefits to many parties, especially to reduce the rate of accidents due to the use
of baby walkers in toddlers.
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1 INTRODUCTION

The process of children growth and development
consists of several stages. For newborns, the process
takes a long time so the children can grow perfectly.
The process starts from the child learn on his sto-
mach, crawling, standing, walking, until talking up.
Those processes require at least one year (Oning,
2013).

The process of children growth and development
which is highly desirable and eagerly awaited by
parents is when the child begins to learn to walk
(toddler). Most parents use walking aids to help their
toddlers learning to walk. There are many types of
walking aids found in the market today, such as the
Moonwalk, Push Baby Walker, Walker Stationary,
Study Aids Walk, Traditional Baby Walker and Ba-
by Walker. Among them, baby walker is the most
familiar used by parents.

However, the presence of baby walkers in the
market today. do not ensure the safety of children
when used. American Academy of Pediatrics (APP)
revealed that the use of baby walkers can bring in
accident or injury to the baby. It also results in the

late of baby in walking (Boudreault, 1995 as quoted
by Rodgers & Leland, 2008). Tiafani et al. (2013)
stated that due to the use of baby walker, children
can experience poor physical growth such as bow-
leggedness (Genu varum) and walk on their tiptoes
because of the dimension mismatch of baby walker
with children's body dimensions.

Preliminary survey was also conducted on the ex-
istence of walk learning tools for toddlers available
today. The survey was conducted through interviews
of 33 respondents in Padang and Pariaman who
knew about the tools. Results of interviews found
that there are still many weaknesses of the tools ex-
isting today. Then, respondents suggested that a
good walk learning tool for toddlers should be safe,
comfortable. well-built. no sharp surfaces. have toys
and education, and does not cause bad effects to the
children's physical growth.

Therefore, it is necessary to design an ergonomic
walk learning tool for toddlers, as an alternative de-
sign to complement the existing product limitations.
The alternative designs are expected to meet the




needs and desires of parents to ensure their child-
ren's safety.

2 METHODOLOGY

2.1 Questionnaire Design of Quality Function
Deployment (QFD)

The design of QFD questionnaire refers to the re-
sul@ of preliminary survey through interviews. It al-
so refers to the dimensions of quality according to
David A. Garvin (1988). The criteria used are per-
formance, features, strength and durabili§y, confor-
mance to standards. as well as aesthetics. Scale used
for the design of the questionnaire is a Likert rating
scale with a range of 1-5 for the assessment is not
important (1) to very important (5).

2.2 Anthropometric Data Collection

Thirty four toddlers with the age between 9-18
months were recruited to participate in measure
ment of anthropometric data. The collected data
arc consisted of:

a. Shoulder height

b. Bust

c. Elbow height (from the base footing)

d. Shoulder width

e. Forearm length

2.3 QFD Data Collection

Questionnaire to build QFD collected from 50 res-
pondents who were in Padang and surrounding
areas. The questionnaire given to respondents who
knew about the walk learning tools for children.

2.4 Data Processing

2.4.1 Anthropometry

Anthropometric data were analyzed using a Minitab
v.14 software to find out the normality of data, the
average value, the standard deviation, and percen-
tiles.

2.4.2 QFD Questiorfjaire

The collected QFD questionnaires were tested for
validation and reliability. Then, the collected data
were processed using two-phase of QFD design. The
first phase is called the product design phase (House
of Quality) and the second phase to obtain the de-
sign characteristics of the alternative design of walk
learning tool for toddlers.

The detail steps to make the design of QFD in this

study are:

a. Determine the needs of the consumer and the con-

@ sumer's interest rate

b. Determine the technical characteristics

c¢. Translating customer needs into measurable engi-
neering requirements

d. Determine the relationship of each technical cha-
racteristics

¢. Determine the priority of the technical characte-
ristics

f. Determining the design characteristics

g. Determining the relationship between the technic-
al characteristics and the design characteristics

h. Determine the priority of the design characteris-
tics

2.5 Product Design

AutoCAD software 2009 version was used to design
the alternative walk learning tool by implementing
the features desired by the respondents using QFD
method.

3 RESULTS

Table 1 presents the data summary for mean, stan-
dard deviation, 5" and 95" percentile of the meas-
ured anthropometric data.

Table 1. The summary of anthropometric data from
34 respondents with the age between 9-18 months.

5th Per- 95th Per-

Anthropometric Mean SD . p
Data (cm) (cm) centile centile
(cm) (cm)
Shoulder Height ~ 50.53 2.60 46.26 54.80
Bust 45,74 242 41.76 4971
Elbow Height 40.59 1.48 38.15 43.02
Shoulder Width 2147 0.75 20.24 22.47
Forearm Length 18.82 1.03 17.13 20.52

The process of identification of customer needs
(voice of customer) is the first step in degligning a
product. The desire of consumers who obtained
from the initial interview survey are the product is
safe, comfortable, sturdy, no sharp surfaces, has
toys. has handrails, and using traditional tools me-
chanisms (rotates 360"), not cause accidents due to
falls from a height and do not adversely affect the
physical growth of the child's body. In addition, the
determination of consumer needs done also by dis-
tributing questionnaires to 50 respondents agthe
study sample. The results of the questionnaire were
weighted in order to obtain the value of consumer’s
interest level (Table 2). Table 2 shows that the res-




pondents stated the criteria in the questionnaire are gsiﬂg the Slljollﬁper on “’lzjeels P 183
- " = non " smg seat belts wrapped aroun the child's
flit t.hc .le\ el of i very important”, “important”, and ¢
quitc important”. Seat belt material made of soft foam 9
Seat belt material coated by soft cloth 9
Table 2. The Level of Consumer Interests Has various kinds of toys ) 7
Consumer  Handrails in accordance with the dimensions 9
Design Criteria Interest of the average grip
Level Using stainless steel pipe 6
The side is not sharp 4.50 Using the zincalume coating materials 2
Not easily broken 4.30 The dimensions appropriate children anthro- 5
Equipped with retaining body features 4.26 pometric data .
Safe materials (non-toxic) 4.22 Evc?'y comer is curved or given rubber 8
Conformity with the body size 4.20 Variegated color scatbelts 7
Material of safety features is soft and comfortable 4.18
Comfortable in use ) 4.16 Therefore, based on the results of data
g:‘s“g ?“2‘\::‘,;‘:;??““3 materials i’(l)g processing, it is obtained the features to design the
Ea seg:fpu e iy 386 ergonomics walk learning tool for toddlers. The fea-
Durable material 3.84 tures consistof: = )
Ease moved 3.72 a. Using a 360" rotating mechanism
Attractive design 3.50 b. Using seat belts
Has co]gr variations 3.50 c. Equipped with toys
i - d. There is handrail

The technical characteristics represent the voice
of the developers (technical response). It is the con-
sumers' desire in the technical form. In this section,
the process is validated to a technical expert. Based
on the discussions, it was found the technical cha-
racteristics considered in the product design (House
of Quality 1, HOQ 1). The percentages of the priori-
ty value for technical characteristics are shown in
Table 3.

Table 3. Percentage of priority values for technical
characteristics

Technical Characteristics % Priority

Mechanism of use 15
The bottom tool equipped with wheels 9
Availability of seat belt 10
Type of seat belt material 10
Auvailability of supporting facilities 13
Frame is made from strong and sturdy material 10
Type of coating materials 6
Ergonomic design 10
Display design 18

The next step is to describe the technical charac-
teristics in the form of design characteristics. Design
characteristics were obtained from discussions with
a technical expert. Then, in the House of Quality 2
(HOQ 2), it is shown the relationship between tech-
nical characteristics and design characteristics. Ta-
ble 4 presents the percentages of priority value for
the design characteristics.

Table 4. Percentage of priority values for technical
characteristics

Design Characteristics % Priority

Using a 360" rotating mechanism 8
Using the fiber wheels 8

e. Using wheels with stopper

Figure 1 and 2 show the results of alternative de-
sign of ergonomics walk learning tool for toddlers.

&
Figure 1. The alternative design of ergonomics walk learning
tool for toddlers

Figure 2. The seatbelt for alternative design of ergonomics walk
learning tool for toddlers




The specifications of the products are:
a. Material for construction frame: Iron Stainless
Steel
b. Material footing pedestal and table toys: Fiber-
glass
c. Seatbelt material: Foam Sponge and Cotton Fa-
brics
d. Dimensions:
- Pole Body Buffer Height = Shoulder height
(Pys) + allowance = 54.80 cm + 5 cm
=59.80 cm = 60 cm
- Seat Belt Hanger Width = Shoulder width (Pys)
+ allowance =22.70 cm + 5 cm
=2770 cm =28 cm.
- Seat Belt = Bust (Pys) =49.71 cm = 50 cm.
- Handrails height from the floor = Elbow height
(Psy) = 40.59 cm =~ 41 cm.
- Reach distance to the toys = Forearm length
(Pys) = 20.52 cm =21 cm.
- Wheels = 2.5 cm (radius) and 4 cm (thick).

4 CONCLUSION

This study has succeeded in making an alternative
design of ergonomics walk learning tool for tod-
dlers. It is expected to reduce accidents in children
and meet the wishes of the parents. Features con-
tained in the draft is based on the needs of the con-
sumer, such as using a 360’ rotating mechanism,
equipped with a comfortable seat. there is a han-
drail, there are toys that provide educational facili-
ties, and equipped with wheels. The product has also
met the ergonomic aspects which refer to the anth-
ropometric data for toddlers. The selection of mate-
rials used is safe, comfortable, and not harmful to
the child, stainless steel, fiberglass, foam sponge.
and a soft cotton cloth. For the future research, will
be conducted @study to evaluate the design. develop
a draft design in accordance with the conditions and
the latest technology, and build prototypes.
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