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ABSTRACT

The lack of positive attitude may be caused by the weak implementation of environment education.
One of the ways to solve the problem is by preparing prospective early childhood teachers to have the
ability to instill environment concern to their students as early as possible so that the students grow up
becoming people who care about the environment. The purpose of this research is to develop training
scenarios on environmental education using Science, Technology, Society, Environment (STSE)
model integrated into scientific thematic lessons, particularly for prospective early childhood teachers.
This research is kind of development research. There were three aspects assessed by these experts
namely usability, accuracy, and feasibility employing quantitative and qualitative data analyses. User
judgment came from the prospective teachers done through interviews, and the data from these
interviews were analyzed quantitatively and qualitatively. The results involved three expert
assessments in the field of early childhood, environmental education, and educational technology,
although further analysis is required. Subsequent investigation conducted on the subject user group,
indicating a positive value of 83.3%, in support of the product. Therefore, the efficiency test results
showed the training on environmental education using the Environmental Education Training with
STSE model and integrated with scientific thematic lessons, were known to enhance 32.44% of all
aspects of the prospective teacher's positive attitudes on the environment.
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1. INTRODUCTION

Low attitudes towards environmental conservation have had an impact on environmental quality
in Indonesia. Some data shows about the decline of biodiversity in Indonesia. About 600 plant species are
known to have become extinct in the 17th century. This is due to individual activities that have increased
the extinction of plant species by a thousand times (Annisa & Rohaeti, 2017; Heni et al.,, 2019). The area of
forests in Indonesia is reduced by more than one million hectares per year. The temporary
environmental/ecological damage since 2010 - 2020 has been very concerning, this was stated by the
Ministry of Environment (Nurani, N. F., Ridlo, S., & Susilowati, S. M. E. (2020). Environmental damage due
to human activities is generally caused by: 1) ignorance of the community to the consequences of their
actions, for example throwing garbage in rivers or any place that is not realized will cause pollution, 2)
insistence on the needs of life so that unwittingly environmental damaging activities continue to take
place as well as destroying forests and the surrounding nature which should be maintained for ecosystem
balance, 3) lack of knowledge about the balance and function of the ecosystem, 4) low concern and
awareness of the environment, 5) lack of popularization of environmental laws by the government and the
application of legal sanctions for violators (Nurani et al., 2020; Uar et al., 2016).

There are several things that underlie the weak human attitude towards the environment as
stated by previous study who states that in general individuals lack attitudes towards ecology or the
environment because individuals lack understanding of ecological meaning (Yager et al, 2019).
Furthermore, other researcher also stated that in order for individuals to have a positive attitude
towards the environment, an ability called Ecological Intelligence is needed (Eroglu & Erdelhun, 2020).
With the Ecological Intelligence that the individual has, a process of internalizing values in himself is
formed then gives rise to aspects of a positive attitude towards the environment and boils down to
awareness of the environment (Goleman, D., L. Bennett, 2012; Setiawan & Mulyati, 2020). Individuals who
have ecological intelligence will be able to combine social and emotional abilities, two things that are
needed by individuals to understand themselves and the environment beyond their
environmentincluding ecological elements. This can be achieved through continuous development of
ecological intelligence carried out through formal and non-formal education because it will foster
attitudes and awareness towards the environment (Ecological Awareness) (Masharova et al, 2020;
Shapiro et al., 2016).

Another character who talks about attitudes and awareness of the environment. He said one of
the statements that is the key to ecological attitudes in the perspective of ecological psychology is that
human experience and behavior (the psychological system), are strongly influenced by events that occur
outside the individual (ecological environment) and events within the individual (psychological
environment) (H. Akcay & Yager, 2017; Istiana et al., 2018). That one way for individuals to have
awareness, sensitivity, empathy, attitudes and environmental intelligence is through a structured set of
activities, either through educational activities organized directly in educational institutions or carried out
periodically through habituation at home and community environment. (Istiana et al., 2018; Santos &
Royer, 2020). Currently, severe damage to the environment appears to be a disturbing situation, due to
inadequate display of positive mentality. This is probably attributed to the pathetic appreciation of
environmental education. One possible approach to overcome this challenge is to train prospective early
childhood teachers to inculcate constructive behavior towards the environment from a very young age. As
a result, a community of positive-minded individuals campaigning for sustainable development is
assumed to emerge. Moreover, the orientation for elementary teachers is enhanced by modifying early
childhood curriculum, through incorporating Childhood Education Teachers Programs in academic
courses, and also providing stand-alone trainings as alternatives due to effective and direct
implementation (Beasley et al., 2021; Raja & Priya, 2021).

The Science-Technology-Society-Environment (STSE) model essentially provides an
understanding of the relationship between science technology and society, training the sensitivity of
individual assessments of environmental impacts as a result of the development of science and
technology. According to previous study decisions made by society usually require the use of technology
to carry them out. In fact, society and science use technology as a means to store information (Lestari et
al,, 2017). The important role that technology has can serve as a means of action and investigation in the
STSE model. Data also implies the nature of science as a field in all societies. The STSE model or often also
called the Science-Environment-Technology-Society (SETS) is aimed at helping individuals know science,
its development and how the development of science can affect the environment, technology and society
reciprocally (Hairida, 2017; Rosario, 2018). This model can at least open up individual insights about the
nature of science, environment, technology, and society education or STSE as a whole (B. Akcay & Akcay,
2015; Bettencourt et al., 2013; Heni et al., 2019). The STSE model can connect the real-world life of an
individual as a member of society with the classroom as a science learning space. The learning process
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that uses this model can provide a learning experience for individuals in identifying potential problems,
collecting data related to problems, considering alternative solutions, and considering consequences
based on certain decisions (Allchin, 2014; Chowdhury, 2016).

Base on those explanation this development model is outlined in the STSE model book on
environmental education training through science lessons to improve the attitudes of ECCE teacher
candidates towards the environment, which consists of the STSE Model Book for Environmental
Education Training whose content is about Training Guidelines with the Science-Technology-Society-
Environment (STSE) model with An Appendix to the Training Materials. The model developed is the only
STSE model used as a technique in environmental education training that is integrated with thematic
learning with scientific concepts. With this developed model, prospective teachers have the ability to view
things in an integrated manner by paying attention to the four elements of the STSE model, so that they
can gain a deeper understanding of the knowledge they already have and can be applied in developing
environmental attitudes towards.

2. METHOD

This research is more oriented to research and development or Research and Development
(RnD), namely research that aims to develop an appropriate product. Products developed with the media
and learning methods that synergize with today's technology but without eliminating the conventional
approach to learning as a whole commonly used in kindergarten by using themes in every learning
process (Gall et al, 2019). In addition, the stages of the development process are products that are
considered effective and efficient. In general, it contains three main processes, namely planning, design,
and development, along with 3 complementary attributes, namely standard, on going evaluation and
project management, some of the topics in this model also include the strategy of developing STSE-based
learning that can be used by kindergarten teachers and prospective kindergarten teachers (Sugiyono.,
2014). This study was conducted at the PAUD Lenterahati Institution West Lombok Islamic Boarding
School West Nusa Tenggara Barat. It is a development research which is a type of descriptive qualitative
study. The data were collected by the triangulation or combined technique. And upon analysis of the data,
the results emphasize the meaning of generalization. The test subjects of the product are; The initial trial
is an expert evaluation or expert test related to Teacher Training experts, Educational Psychology experts
and Educational Technology experts while the product effectiveness trial subjects consist of students of
the early childhood teacher education program. The steps taken in this development research are shown

in Figure 1.
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Figure 1. Development Research Flow Theory Research and Development Borg and Gall

Base on Figure 1, the development stages consisting of Stage 1 to 7, starting with data collection,
model formation and then its implementation through pre-testing and post-testing, model was applied to
develop the product, and the effectiveness was analyzed using t-test, termed pre-test and post-test. The
development processes include: 1) preliminary research and data collection, 2) planning, 3) sample
design, 4) primary field testing, 5) initial product revision, 6) further field testing and 7) operational
product review. However, 8) operational testing, 9) final product revision, and 10) dissemination, were
not employed due to certain adjustment to the needs, time, and objectives, this is because of time
constraints and this research is only limited to product testing and not up to dissemination. Furthermore,
effectiveness experiment was used to determine the product utility in order to increase the positive
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attitude. The analysis of the development results based on expert and user group assessments were
provided. The specialist’s category includes: utility, feasibility, and accuracy. These were performed in the
fields of early childhood, environmental education, and educational technology, with the processing of
qualitative and quantitative data. Subsequently, the user group was involved with undergraduate students
of early childhood education major, through closed interviews and specifying written suggestions on: 1)
product contents, 2) writing systematics, 3) layout, and 4) follow-up obtained from the processed data.

3. RESULT AND DISCUSSION

Result
Analysis of Expert Assessment

Quantitative Data; According to the expert for the development of the Science-Technology-
Society-Environment (STSE) model , the accuracy and usability aspects are classified as very accurate and
very useful. Likewise, the feasibility aspect is classified as very feasible and feasible. Also, the user test
results are classified as very accurate and accurate for accuracy, very useful and useful in the aspect of
usability and then feasible for the feasibility aspects. Then the next step is to improve based on the advice
provided by experts and users. The stages of improvement are: (a) Improvement on the advice based on
quantitative values on the assessment instrument, there are no stages of improvement based on these
because the results of evaluations from experts and users on usability, accuracy and feasibility are very
useful, very accurate and very feasible. (b) Improvement on the advice based on qualitative values are
suggestions and notes provided by experts and users.

Based on the expert’s advice ; Experts I and II did not provide suggestions for improvement but
Expert III did: (a) material in PowerPoint should be more interesting and have a better format, (b)
material for implementing activities should always come with introduction, main activities and closing, (c)
assignments might be attached as Material 3, (d) at the end of work there should be materials for
conclusions, reflections and questions as tasks, (e) there should be material for final evaluation which
could be tests, interviews or questions and work products, (f) literature needs to be added to its revisions,
and (g) media should be more varied. And all the improvements have been completed according to the
expert advice. Based on user’s advice; All the three users did not provide suggestions and input for
improvement. The only advice given was in aspect of appreciation, hope and utilization of the developed
PMB model, which bothers on the fact that the STSE model model was very useful for teachers in
increasing their achievement motivation, could be used as a guide or reference in training achievement
motivation and that the model is very feasible when it comes to developing the teachers. Development of
STSE models for teachers in improving achievement motivation. The analysis of the activity process was
reviewed from each aspect of achievement motivation and effectiveness of the STSE model. This sub-focus
description includes: (a) analysis of the activity process in each aspect of achievement motivation, and (b)
the effectiveness test analysis of the STSE model. Results from Assessment of each Aspect in Table 1.

Table 1. The Percentage of Improvement on each Aspect

Aspect Pretest Posttest Impro-vement

1st aspect Have a high level of personal responsibility 40% 96% 56%

2md aspect Dare to take and carry on the risk 44% 96% 53%

3rd aspect Have realistic goals 43% 95% 51%

4th aspect Have a comprehensive work plan and strive 44% 96% 53%
to realize goals.

5th aspect Utilize of concrete feedback in all activities 40% 96% 56%
carried out.

6th aspect Look for opportunities to realize a 44% 96% 52%

programmed plan.

Base on Table 1, this data was obtained from expert assessment using questionnaires. Also, the
analysis includes: utility, feasibility, and accuracy, as conducted by three professionals of early childhood,
environmental education, and educational technology. The results originated from the examination of
utility, feasibility and accuracy on training scenarios on environmental education using Environmental
Education Training with Science-Technology-Society-Enviroment model integrated into scientific
thematic lessons. However, further use and development are possible. These provisions are therefore,
employed to train prospective teachers (undergraduate students of early childhood education) to exhibit
positive behaviors towards sustaining the environment using Natural Sciences (IPA) learning approach. In
terms of feasibility, early childhood education expert stated the training scenario on environmental
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education with STSE model, is already sufficient for application. This is captured in a comprehensive
discussion between various materials in the publication. Furthermore, in terms of accuracy, the document
was considered significant and appropriate for prospective teachers, although there is need to cater for
elementary school. Expert II (Environmental Education); The expert was handed the training scenario
draft and within of 2 weeks to study, was able to provide significant contributions as follows: 1) there was
no clarity of concept in order to ascertain the level of accepted for low or high class, 2) models and
materials are based on studies or learning experiences of elementary school, and 3) theme or topics of
environmental education are expected to be more specific.

Based on the suggestions and main concepts, efforts at improving the draft are in accordance with
provisions from the professionals. Expert III (Educational Technology Expert). The consultant was
provided with corrective input on the draft guidebook and training materials, with specified appreciation.
Also, certain opinions are deemed urgent based on expert’s submission, including: 1). In the manual, the
specific objectives to achieve through the training are clearly outlined, 2) pictures are required to facilitate
action in each stage, 3) from a technical perspective, the cover design, both in the guidebook and the
material, is expected to contain 3 - 4 images, and presented in enlarged format depending on the page, 4)
book titles at home appear as a guidebook and material put together, and not barely as attachment, 5) the
need to pay careful attention to consistency in terms of using upper and lower case letters, particularly in
the book, and 6) layouts are considered, therefore lesser pictures are extended, especially for the cover.
Apart from the above suggestions, experts appreciate the benefits of the book, including: 1) the value for
prospective teachers as a breakthrough in training systems using Environmental Education Training with
STSE approach, 2) appropriate for use due to simpler language and easily comprehended contents, and 3)
sufficiency in terms of presentation.

User Group Test Analysis
Quantitative Data; The analysis result conducted by the user group subjects was specified at 83.3%,
and was declared suitable to the product. In addition, the assessments were described as show in Table 2.

Table. 2. Tabulation of the field test interviews results

Description Sb1 Sb 2 Sb 3 Sb 4 Sb 5 Sb 6
The number of yes answers 5 4 5 5 5 6
The number of no answers 1 2 1 1 1 0
The total yes answer 30=83.30%
The total no answer 6=16.70%
Total Answers 36

Based on Table 2, the subjects generally offered yes answers up to 30 or 83.30%. This denotes
several respondents agreed, understood and stated the product as useful. Meanwhile, the no outcomes
were barely 6 or 16.70% of the total 36 responses. Specifically, the results are show a total of 6
respondents answered yes. The product useful to prospective teachers, said out of 6 respondents. This
shows the other 5 stated the draft was considered quite significant. This training product important to
apply in order to increase the prospective teacher's knowledge on environmental education.
Eenvironmental education be integrated into scientific thematic lessons in elementary schools. The
respondents did not actually comprehend the concept, as observed from the reactions. However, out of 6
submissions, only one selected yes (understand), while the remaining 5 said no. And in order to train
students on integrated science lesson model of environmental education with Environmental Education
Training with STSE model. Overall, the respondents specified.

The Results of Product Effectiveness Test

The effectiveness test result is believed to be the success of training on environmental education,
using the Environmental Education Training STSE model integrated into scientific thematic lessons, as
observed in the increase of average score from 2.80 to 3.71, or by 32.44%. This implies the training on
environmental education using Environmental Education Training with STSE model, and integrated with
scientific thematic lessons, is significant in enhancing positive attitudes of prospective early Childhood
teachers towards the environment. Specifically, the results are described as follows (according to the
instrument developed by Harlen (1993), termed: 1) the training tends to advance by 21.95% in terms of
concern for prospective teachers towards the environment, 2) an increase by 36.40% based on
appreciation 3) the inclination by 34.94% in terms of prospective teacher's responsibility towards the
environment, and 4) the training enhanced 37.69% of the prospective teacher's attitudes to protect the
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environment, 5) the capacity to expand 32.44% of all positive attitudes aspects on prospective early
childhood teachers.

Discussion

Referring to previous research that has been published in international journals on the STSE
learning model that conducted research on the STSE approach. States that the development of creative
thinking skills must be started and honed from the moment the child is in kindergarten and at the earliest
possible age (Rosario, 2018). So that everything that the child gets can be absorbed and can be developed
optimally by the child, so for that a facilitator is needed who can facilitate the development of creative
thinking in children that can be done by a teacher or parent at home. Other study state that increasing the
importance of encouragement to be able to improve creative thinking skills where he revealed that at this
time children begin to need an impulse to imagine, create, recognize various knowledge and practices
(Nurani et al., 2020). So triggering creativity in STEAM learning is needed to improve children's thinking
to be more independent and flexible, as well as creative self-efficacy and creative problem-solving skills
they also state that Learning in ECCE with (STEAM) Science, Technology, Engineering, Art, And
Mathematics to develop children's creativity and apply active and creative learning models, where
children play an active role in exploring information about new things in the child's self through the
surrounding environment. The implementation pattern of this model uses training techniques given to
prospective teachers, namely students of Strata One Early Childhood Education Program, the
implementation pattern with this training is because it is based on the fact that training is one way that
can change attitudes and increase awareness in trainees in accordance with the training objectives says
that the direct goal of the training program is to 1) increase the individual's self-awareness, 2) improve
skills in one or more areas, and 3) increase the individual's motivation to carry out his or her duties or
work satisfactorily (Yager et al., 2019; Yuliani & Saragih, 2018).

This training pattern uses the Science-Technology-Society-Environment (STSE) model through
scientific thematic learning aimed at improving the attitude of prospective teachers towards the
environment. The lesson used to integrate the Science-Technology-Society-Environment (STSE) model is
scientific thematic learning because it is based on the environment or the lesson about science is not only
a collection of knowledge, because science contains four components, namely: content, process, attitude
and technology (Amirshokoohi, 2016; Imaduddin & Khafidin, 2018; Maulidati.S.,, 2018). In learning
science, individuals should not only learn content, but must learn the process of science by using
technology in order to create an individual attitude that reflects comprehensive knowledge about science.
Therefore, in the purpose of science education, it must be able to develop the ability to participate,
creativity and attitudes of individual concern both towards technology, society and the environment.

With scientific thematic learning that aims to develop the ability of cognition, creativity and
attitudes of individual concern for technology, society and the environment, it is quite relevant if it
provides understanding and fosters an attitude of individual concern for the environment can be used
scientific thematic learning (science). One of the thematic concepts of science that can foster the
development of elements of attitudes towards the environment is the Science-Technology-Society-
Environment (STSE) model, because this model is one of the models that can be an alternative to solve
problems that exist in society related to technology, social and environment (Arici et al.,, 2019; Syahmani
et al, 2021; Tastan et al., 2018). The Science-Technology-Society-Environment (STSE) model is a learning
model concept that can be integrated in scientific thematic learning, it aims to open individual insights to
understand the nature of science, environment, technology and community education as a whole (Hairida,
2017; Shafi et al,, 2019). A number of characteristics of the Science-Technology-Society-Environment
(STSE) model are aimed at providing contextual science learning, individuals under the situation to utilize
the concept of science to the form of technology for the benefit of society, individuals are asked to think
about the various possible consequences that can occur from human behavior patterns on the
environment. With this model, it will strengthen the ability of individual cognition with relevant
knowledge and then it is hoped that individuals will have an attitude that cares about the environment.

In the relationship between the Science-Technology-Society-Environment (STSE) model and
scientific thematic learning (Science) is because the Science-Technology-Society-Environment (STSE)
model applied to the scientific thematic learning process is believed to be able to bring the education
system to produce graduates who can apply the knowledge they have gained to improve the quality of
human life without having to harm their environment (Martin-Gutiérrez et al., 2017; Rosario, 2018). The
characteristics of the Science-Technology-Society-Environment (STSE) model in the scientific thematic
learning process can be mentioned some of them as follows: 1) aims to provide scientific thematic
learning contextually, 2) individuals are brought into situations to utilize the concept of scientific thematic
learning to a form of technology for the benefit of society, 3) individuals are asked to think about various
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possible consequences that occur in the transfer process the concept of scientific thematic learning to the
form of technology, 4) individuals are asked to explain the connection between the elements of the
scientific thematic learning concept discussed with other elements in the Science-Technology-Society-
Environment (STSE) model that affect the various relationships between these elements, 5) individuals are
brought to consider the benefits or disadvantages of using scientific thematic learning concepts when
changed in the form of relevant technologies, 6) individuals are invited to discuss the Science-Technology-
Society-Environment (STSE) model from various directions and from various starting points depending on
the basic knowledge that the individual has (Nurani et al., 2020; Praseptiangga et al., 2016).

To transform knowledge about science and its relationship with environmental education
integrated in scientific thematic learning with the Science-Technology-Society-Environment (STSE) model,
it is necessary to strengthen the curriculum of the Strata One Early Childhood Education Program, which
is the institution where education is held for prospective teachers. So far, to teach environmental
education, a teacher only emphasizes concepts with the method of lectures and group discussions in the
classroom, therefore prospective teachers need to be introduced to the concept of the Science-
Technology-Society-Environment (STSE) model, because this model concept can be used as an alternative
in carrying out active learning because of the Science-Technology-Society-Environment (STSE) model
combining the concepts of environmental education, science, technology and society as a whole by
actively involving students both in the classroom and outside the classroom with fun stages (Assaraf &
Orion, 2015; Nieveen, 2019). The nature of the Science-Technology-Society-Environment (STSE) model in
education reflects how to do and what the Science-Technology-Society-Environment (STSE) model can
reach. The Science-Technology-Society-Environment (STSE ) model must be able to make individuals
who study it, both students, teachers and citizens truly understand the relationship of each element in
Science-Technology-Society-Environment (STSE) (Nuray & Morgil, 2010; Yoruk et al, 2010). The
inseparable relationship between science, the environment, technology and society is a two-way
reciprocal relationship that can be studied for the benefits and disadvantages it produces. In the end,
individuals are able to answer and overcome every problem related to the earth's wealth as well as social
issues and global issues, until in the end it boils down to how to behave to the environment (Annisa &
Rohaeti, 2017; Praseptiangga et al., 2016). The success of the Science-Technology-Society-Environment
(STSE) model with sufficient depth is very relevant to solving the problems that plague everyday life. For
example, problems of pollution, unemployment, natural disasters, social unrest and others. These issues
can be brought indoors or outdoors and studied through the Science-Technology-Society-Environment
(STSE) model to find solutions, at least prevention (Ozer et al., 2021; Yalaki, 2016).

4. CONCLUSION

The efficacy of the results of this research can be emphasized on: The strengths of the Science-
Technology-Society-Environment (STSE) model in environmental education training with the Science-
Technology-Society-Environment (STSE) model through science lessons to improve the attitude of
prospective Kindergarten Teachers and Kindergarten Teacher Candidates towards the environmentare:
a) This model becomes, the only Science-Technology-Society-Environment (STSE) model on environmental
education training integrated with science lessons. b) With this developed model, prospective teachers
have the ability to look at things integrally by paying attention to the four elements of the Science-
Technology-Society-Environment (STSE) model, so that they can gain a deeper understanding of the
knowledge they already have and can be applied in developing attitudes towards the environment., c) This
model is a technique for training prospective teachers to be sensitive to emerging problems in their
environment., d) With this model, prospective teachers have concern for the living environment or living
system by knowing science, its development and how the development of science can affect the
environment, technology and society reciprocally. Aikenhead
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