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INTRODUCTION

Scientific attitude is one of scientific learning which is important to be cultivated since early childhood. It is
crucial point to be considered to pursuit knowledge in various fields, especially in science. The children with
good scientific attitude will grow with great rational thinking method. This, in turn, helps children to have strong
mind, ready to learn with others, and take responsible to their society (Halim et al., 2018). Thus, it is important
to start their early childhood by cultivating good attitudes. Scientific attitude will be the basis for inviting the
desirable good attributes of young children.

Scientific attitude is not only necessary for scientists. It is also important for individuals to be utilized in
their self-development (Rutjens et al., 2018). As it is cultivated in their early ages, the curiosity will be gained
and they will grow to be responsible adult. Early childhood education focuses on direct experience, with one of
the key principles i.e. creating science learning systematically (Kos et al., 2021). The scientific learning
process means learning meaningfully, happily, and using science process skills. Hence, children’s intellectual
skills which demonstrate the ability to practice in various aspects of thinking processes can be shaped and
form scientific mind.
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Scientific attitude allows children to learn natural surroundings as well as be eager to investigate biological
and physical changes. This prepares them to face their future with responsibility, the ability to learn together,
and learn how to learn. Children are like little scientists with suspicion, knowledge, questions about the natural
world around them and learning their surrounding through experiences all the time. Stimulating and promoting
children's learning through scientific processes are therefore a response to the nature of children's learning a
person's habitual skills that help to develop cognition about the world.

Development of scientific attitude in early childhood is achieved through the study of knowledge and the
use of scientific processes (Dwianto et al., 2017). The quest for scientific knowledge must be a process which
is carried out through direct experience with real-world situations, so it can be said that the development of
scientific attitudes is important to act in pursuit of knowledge and problem solving (Sharon & Baram-Tsabari,
2020). Children learn well through actions in play and various real experiences. Teachers must let scientific
attitudes into teaching and learning (Dilek Eren et al., 2015) activity such as experiment, playing through
group interaction, science storytelling (Zulfitria et al., 2020), project assignment (Yli-Panula et al., 2017), and
so forth . The lesson must be close to the cognitive development, close to the time, suitable for development,
interests and related to prior experiences.

The experience must be in accordance with needs and interests of children. The scientific attitude
development mentioned above are in line with the process of organizing project-based learning experiences
and literature or literature-based and project-based learnings (LPBL). This learning organization aims at
enhancing good attitudes towards the pursuit of knowledge. It gives children experiences of places, people
and things around them. Moreover, literature can engage children’s interests in science and let them to do as
their imagination through learning in terms of project to gain knowledge (Hansson et al., 2020). Children
expansion out of their borders of knowledge and their power of imagination help them to gain their thinking
skills. This helps them to understand the world, gain new experiences, and find reliable information use it for
further learning.

Acknowledging the crucial role of scientific attitude, there are many researchers focused their research on
this topic (Boeve-de Pauw et al., 2011; Dilek Eren et al., 2015; Ergul et al., 2011). Some of them observed
about the factors influence the attitudes such as parental attitudes and ethnic (Alrehaly, 2011), type of school
and environment (Boeve-de Pauw et al., 2011), gender (Yamtinah et al., 2017), grade, and academic
achievement (Akpinar et al., 2009), and so forth. However, the study focused on the implementation of LPBL
is still limited.

Yet, LPBL allows children to gain real experiences while studying, develops necessary learning skills,
starts with students' interest, loves to learn about science, and searches ways to lead them gain the answer.
Based on the above concepts and reasons, early childhood's scientific attitude plays an important role in
learning science, solving scientific problems, and emphasizing future science interests of children early. This
research aims to investigate scientific attitude of young children through LPBL organization.

METHOD

The participants employed in this study were 25 young children, male and female, between five and six
years who were enrolled in kindergarten year 3, Mahasarakham University Demonstration School
(Elementary), semester 2, academic year 2019.

The instruments used in this research were four items. First, LPBL plan, including the context, leaming, and
key questions of innovation, projects and literature as the base. There were 32 different experience schemes.
The duration of the study was nine weeks in which the experiment was done in eight weeks, four days a week
and 90 minutes per day, and was done in 32 times. Second, learning behavior observation in scenarios which
was created by researchers. Third, scientific attitude interviewing, children can take responsibility to the
interviewing episode, even with obstacles to work, and accept the consequences of their actions, whether they
are right or wrong. Fourth, debriefing sheet which focuses on group interviews after the scenario taken ten
minutes to interview. A measure of scientific attitudes consistent with desirable conditions from student
identification book.

The data obtained were collected through the experiment which was conducted by organizing LPBL
learning experiment of eight weeks in terms of four days a week. It takes 90 minutes a day to measure
children’s scientific attitude after a week experiment. The data were analyzed descriptively in terms of mean
and standard deviation.
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RESULTS AND DISCUSSION

The study results revealed that scientific attitudes can be promoted by LPBL. This fact is proven as
children were allowed to ask about the things they wanted to know, expressed their interests in the end of the
experiment. The children were eager to seek answers, offered opinions on the issues learnt, and acted as
planned. In other words, LPBL allows children to develop their scientific skills.

Teachers observed children's interests by participating in conversations about things gained from tale or
story listening activities which interested the children. The conversation occurred depicted that each child had
something special which attracted them. Teachers used this opportunity to draw out child's hallmarks to
motivate them to learn the interesting topic chosen. The condition is that the topic they learn must be based
on the needs of most children in the classroom. The data of young children’s scientific attitude are reported in
Table 1.

Table 1. Children’s scientific attitude through LPBL organization

No. 1 Obserzver 3 X Level of scientific attitude
1 11 10 11 10.67 Low
2 14 15 15 14.67 Highest
3 15 15 15 15 Highest
4 15 14 15 14.67 Highest
5 12 14 14 13.33 High
6 14 13 14 13.67 High
7 11 11 12 11.33 Low
8 15 15 14 14.67 Highest
9 10 10 10 10 Low
10 14 15 14 14.33 Highest
11 16 16 16 16 Highest
12 14 14 14 14 High
13 13 14 14 13.67 High
14 13 12 12 12.33 High
15 14 14 14 14 High
16 15 15 15 15 Highest
17 12 13 12 12.33 High
18 11 10 11 10.67 Low
19 16 16 16 16 Highest
20 13 13 12 12.67 High
21 11 12 12 11.67 Low
22 14 14 13 13.67 High
23 14 14 14 14 High
24 13 13 12 12.67 High
25 14 15 14 14.33 Highest
X 13.36 13.48 13.4 13.41 High

S.D. 1.65 1.78 1.61 1.63

The LPBL organization has been proven to achieve the high level of children’s scientific attitude. This is
also consistent with child-centered learning, focusing on children's self-knowledge through media variety and
learning methods. As the teachers’ intervention in learning is important (Durmaz & Mutlu, 2017), teachers
need to provide learning experiences for children to discover their own leaming and create good learning
(Ghousseini & Sleep, 2011; Maftuh, 2016). In this research, an interesting topic for children is the needed.
Thus, the topic to learn decided was about stars and space. The decision was made through a vote and the
questions posed by children. The questions made by children were "Why does the day not have stars”, "Why
do we see a full moon, but some days we see a single moon", "Where does a meteor go?". There were also
several ways offered for children to find answers, such as "go to an expert to ask about stars".

The children owned curiosity about natural phenomena happened surround them through LPBL
organization. During the study, simulations and interview were done to keep the empirical data. Bridgers et al.
(2020) stated that simulations and interview are enable observers to point out children to express their eager
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to understand science behavior. The observation results showed that some groups raised questions such as
“What can | do?” “You're going to have it done in time, right?”. This in line with the previous research that
inquiry based activity can enhance elementary students’ science attitude (Ergul et al., 2011).

In term of planning activity, researchers interviewed all the children after the class activity. The question
was whether they had planned before they did it or not. The answer of this question was "I don't know if I'm
going to do it". All five groups of children responded similarly which means that they did not have any plan
before they did the activities. However, according to the observation session by researchers, the children in
groups had the discussions before they did the activities. They asked their group members simple questions
such as “What kind of group are we going to make?”, “Use a milk carton to make a bridge”, “How about
making a boat?”. Thus, the statements which conveyed about planning within the group were, literally,
discussed. As the responses, the comments on the idea and problem-solving methods proposed were given
by other group members. Although all groups’ members stated that their group did not have any plan before
doing their activity, but most of them can answer that the first step in crafting things.

Teachers also gave other case entitled “to help rabbits”. The aim of the case given is to recount the
process which means cultivating scientific attitude. There are various instructions can be chosen to construct
children’s understanding about process. For example, “Use the bottle cap to make a mattress for the rabbit”,
“Put the long milk cartons together first and then bring the short milk cartons again”. The aspirations of
children were also expressed through their enthusiasm during the activities of inventing equipment to help
rabbits (Figure 1). This way, teachers play a crucial role in cultivating children’s science attitude (Dilek Eren et
al., 2015).

Children expressed their interest in the results of their experiment and participated in the discussions
about the product they constructed to help rabbits. As the researchers asked further question how did they
know if this device would help the rabbit. A child replied “I can't answer that right now. | have to try it out
before it sinks or floats” along with showing his group product (see Figure 1). After the device was tried, some
children were doubt. They posed several questions like “Why are there so many boats floating around?” “Why
do some plexiglass lay on the bridge and roll into the water while some do not fall into the water?”. These are
the prove of children interest on science (Amini, 2015; Murphy et al., 2013)

a.

Figure 1. The boats made which have invented by children to help rabbits: (a) bottle bridge, (b) imaginative
bridge

Considering about the responsibility, based on the researchers' observations throughout the event,
scenarios, and interviews with the 5 groups. Four groups who were able to complete the work in time required
by each group would be constantly asking about time to the researchers. They constantly asked “How many
minutes remaining?”. Contrarily, one group who were unable to complete the task within the allotted time.
Researchers noticed an accelerated enthusiasm for inventing more devices. However, as the researchers told
them to complete the task within 30 minutes, the children have not yet put their hands on the device and still
discussed in the group. Thus, when the time was up, they did not finish their work yet. The group have just
completed their work in their extra 34 minutes. Their explanation about their late work was elaborated in two
sentences i.e. “Because there's so much equipment, it makes it long”, “It must be designed to make the boat
strong”.

The researchers interviewed the children again during their activity whether anyone did not help their
friends. It was found that the most children told a list of friends who did not help others within the group.
However, the children did not show any anger to their friends who did not contribute in the group work. As for
early childhood, a friend who says he doesn't help, he tells his friend why he didn't help. “He's helped a lot, so
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he's let his friends do it". There were two groups who told the researchers that they had helped to do
everyone within the group. Most of the children in all groups have helped each other invented the equipment
to help rabbits even though they used different ways to help. Some groups discussed and expressed their
opinions together, but when they worked, they did it separately, make different devices and put them together.
Some groups have a child who was separated to invent only one rabbit aid. But when a member of the group
put the device together, it follows what the group members said.

The researchers concluded that in this joint activity, all groups were helped. However, there were several
times they came to help their friends and the other times they isolated themselves to do activities that were
more interesting for them. As part of the recounting of the results, each group of children came together to
invent a device to help the rabbits. After the experiment, the researchers asked for more information about the
outcome and cause of the float. Most of children can answer why the boat floated or sunk. For example,
"Because the milk carton does not have milk in the carton and it can be light and floating". The last question
asked by the researchers was the feelings of the children after making device to safe rabbits. Most of them
said that it was a fun activity. Some of them said “I wanted to help the rabbits by inventing something else”.
Yet, it was found that there were two children who said that it was not fun because it was hot and too sleepy.

Children answered the empirical of their scientific attitudes through interview, and experiment with real
things. This allows children to learn from direct experiences suitable for their development which is also
consistent with the concept of learning by doing. Moreover, learning by action helps children practice things
on their own according to their interests, aptitude, and potential. They learn from practices, enhance
necessary skills to self-learning (Ergul et al., 2011), as they believe that it will inspire confidence. Children had
fun continuing to search for knowledge as their critical thinking skills are constructed (Elisanti et al., 2018). It
also corresponds to the activities for children aged three to six years old.

By doing hands-on activities, a character of success will be constructed in children’s mind. LPBL is a base
for children to act on their own thinking and doing as scientists who interact with their workplace. Children can
learn how to be scientist or enhance skills of learning to be success in the future by achieving higher-order
thinking skills (Madhuri et al., 2012), they will also learn to self-development (Elkin et al., 2018). Based on the
natural setting, children have the nature of learning with curiosity and eager to learn natural world. Children,
with the lens of LPBL, are supported to be interested in knowing, curious, and expressing themselves with
behaviors. The scientific attitudes are including enthusiasm for activities and stories like experimenting,
discussing, questioning, having patience, and behaving science expressions in both positive and negative.

As the teachers interacted with children frequently in various ways, being interested in what they say or
do, gave them the opportunity to explore and experience, encouraged them to do things on their own to
succeed, would give them all aspects of proper development (Vogt et al., 2018). Teachers should use open-
ended questions to organize learning experiences, such as "How can children find answers?". Moreover,
teachers also need to encourage them to express their opinions or different ways of thinking. Teachers play a
role in provoking questions from children. The pursuit of knowledge involves questions that are meaningful for
children, yet, children must be able to find the answers by going into observations themselves and gaining
knowledge from various sources. The use of questions or creating situations encourages students to create
good scientific attitudes. A relaxing learning environment helps children to be ready to learn, develop scientific
ideas, imagination, and be able to express their thoughts freely (Prachagool & Nuangchalerm, 2019)

CONCLUSION

The instructional practice in term of LPBL can promote young children’s scientific attitudes through
suitable learning experiences. LPBL allows young children to have imagination, do learning by doing, work
with others, and understand how to be responsible in their assignment. Thus, the young children gained
scientific attitudes with high level by means of LPBL organization. However, the further study about how to
create learning environment or learning ecology which promote scientific attitudes is needed.
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