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ABSTRACT
1
The grpose of this research was to strengthen characters and ecopreneurship of students who enrolled in sci-
ence, environment, technology, and society (SETS) course. The focus of the students’ characters in this study in-
cluded responsibility, discipline, creative and innovative, commitment, and cooperative. This course supports the
students to develop ecopreneurship to create products from organic and inorganic waste treatments. To achieve
the purpose of this research, a teaching and learning package including syllabus, lesson plan, and assessment
criteria were developed using the Research and Development (R&D) method. A total of 42 science education
undergraduates and two experts were involved in this research. The data were collected through validation sheets,
observation sheets, and assessment of students’ecopreneurship products. The validation results showed that the
developed teaching and learning package categorized as very good. In this course, six stages of learning were
implemented including identifying a problem, making a plan, conducting an observation, collecting information,
exhibiting a product, and writing ideas. The observation results showed that the overall developed teaching and
learning package was effective to support the students’ learning in each of the six stages. Moreover, the improve-
ment in students’ scores on the focused characters was observed. At the end of the course, the students’ ecopre-
neurship products were also accomplished. Nine of the products were made of organic waste, while the two of
them were recycled from inorganic waste. Thus, it concluded that the course of science, environment, technology,
and society could strengthen the students’ characters and ecopreneurship.
36
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INTRODUCTION

The Faculty of Mathematics and Natural
Sciences (FMIPA), Universitas Negeri Surabaya,
has KKNI and SNPT curriculum characterized
by ecopreneurship. It aims to produce graduates
characterized by ecopreneurship. The scope of
the success of an ecopreneur-minded learning is
through three components, namely: (1) eco-inno-
vation; (2) eco opportunity; and (3) eco commit-
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ment (Curriculum Development Team of FMIPA
Unesa, 2017). Therefore, the Science Education
as one of the study programs in FMIPA also
needs to refer to the curriculum of FMIPA.

One of the subjects in the Science Educati-
on program, i.e. science, environment, technolo-
gy, and society of SETS course designs learning
that leads students to ecopreneurship. Through
the task of identifying scientific issues related to
environmental issues, students are expected to
apply eco-opportunity. Having the reasoning and
creative thinking skills, the students find solutions
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to these problems and develop new environmen-
tally-insightful ideas in entrepreneurship. The
process leads the students to do eco-innovation.
To achieve the eco-opportunity and eco-inno-
vation, surely, the students must also have eco-
commitment which is behavioral characteristics.
Through the SETS learning, character education
is conducted for strengthening the character of
students.

Character education is an attempt to in-
fluence one’s characters so that s/he could un-
derstand, pay attention to, and uphold key ethical
values such as respect, honesty, responsibility,
fairness, and care (Afrizon, et al., 2012).

Why does character education need to be
grown in the SETS course? It is because students
of the younger generation who are also citizens
should have positive, creative, critical, and trus-
ting attitudes and behaviors in order to hold the
nation’s leadership baton in the future. Students
should act as the agent of change. These attitudes
and behaviors are needed to face the increasing-
ly tight competition in the global era (Winarsih,
2015).

The results of observation and interview
with the students found that the students have
not taken a role in environmental management.
In the interdisciplinary lectures discussing envi-
ronmental issues, students were able to identify
the types of garbage found in the campus and sur-
rounding environment ranging from dry leaves,
various plastic waste, paper, and so on.

They knew that waste is classified into two;
organic and inorganic. The organic waste could
be processed into compost, etc., whereas the in-
organic waste could be recycled into handicrafts,
and so on, but only thirteen percent of the stu-
dents involved in environmental management for
waste utilization. The researchers argued that the
students need to be directed to do positive things
that they already knew, thus, they could play a
role in environmental management. Another sup-
porting thing is the result of the garbage identi-
fication done by the students, a lot of materials
were obtained and used as learning resources and
processed so as to have economic value.

Starting out of this background, the resear-
chers designed a lesson integrated with character
education and ecopreneurship in SETS course.
The goal was to strengthen the character of stu-
dents including responsibility, discipline, commit-
ment @fork, creative-innovative, and cooperati-
on. A character is a way of thinking and behaves
for each individual to live and work together, eit-
her within the scope of family, society or nation.
(Maryono, 2015). The character configuration
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in the context of psychology and sociocultural
could be divided into four processes, which are:
thinking (creative and innovative), feeling (res-
ponsible), working (work ethic), and exercising
(discipline and cooperative/ cooperation) (Ma-
ryono, 2015).

The character formation is essential and
urgently done. We have to build nice characters,
ethics, and attitudes to develop this nation (Suas-
tra et al., 2017). Human resources having good
characters are required in national development
(Suastra et al., 2017). This research’s novelty ta-
kes place on the character building which was
combined with ecopreneurship. Why? Since
learning strengthens the character and fosters the
ecopreneurship through environmental aware-
ness by finding problems related to waste, finding
solutions, conveying ideas, and developing inven-
tions/innovations of organic and inorganic was-
te processing to produce goods/crafts. This is in
line with Adinugraha (2017), who revealed that
entrepreneurial skills could be cultivated through
the making of Biology learning media made of
paper, cardboard, iron/zinc, wood, and electro-
nic devices. Similarly, Widiyatmoko & Pamelasa-
ri (2012), developed and produced IPA learning
tools by utilizing secondhand materials.

The importance of learning includes: (1)
enhancing concept understanding on Science
related to organic and inorganic waste, its pro-
cessing and utilization, so that students are able
to create more innovations; (2) cultivating en-
vironmental care to the students by minimizing
waste through the 6R processes (refine, reduce,
reuse, recycle, recovery, retrieve energy), and (3)
equipping students with ecopreneurship skills
through the utilization of materials that having
no economic value. There are twenty indicators
of ecopreneurship and one of which is environ-
mental education (Moghimi & Alambeigi, 2012;
Pichel, (2008).

Seen from the above three purposes, those
are in accordance with the demands of the SNPT-
KKNI curriculum that sets S1 students to have at-
titude competencies, general skills, special skills,
and knowledge mastery (Endrotomo, 2015).

To run the KKNI and SNPT curriculum
characterized by Ecopreneurship, it is essential
to choose appropriate learning approaches/ met-
hods, design learning scenarios, select assessment
techniques, develop the instruments, and inter-
pret the assessment results (Curriculum Develop-
ment Team of FMIPA Unesa, 2017).

Related to the implementation of KKNI
and SNPT curriculum characterized by Ecopre-
neurship, the planning stage began by examining
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the character in SETS course. The researchers, in
addition to adopting the definition of character
from Maryono (2015), also adopted the opinion
of Machin (2014), that character is related to the
understanding (head), caring (heart) and acting
in accordance with the main ethical value (hand).
Thus, character education should cover the above
three aspects (head, heart, hand) through habitu-
ation.

There are four types of character that
could be developed during the educational pro-
cess, which are: (1) cultural-based character edu-
cation, which is the truth of the God’s revelation;
(2) cultural-based character education, for instan-
ce, in the form of manners, Pancasila, literary
appraisal, exemplary historical figures and natio-
nal leaders; (3) environmentally-based character
education; and (4) self-potential-based character
education, i.e. personal attitudes as the result of
self-awareneffJprocess on self-potential. Those
are directed to improve the quality of education
(Machin, 2014).

In line with the above opinion, the SETS
course was designed on character-based and self-
based character education. The students can act
as agents of changes, through creative, critical
attitudes and behaviors developed in learning co-
vering the aspects of the process, person, environ-
ment, and product (Winarsih, 2015). In the pro-
cess, the students are expected to show an interest
in discussion, solving problems, assignments, and
working together.

Individually, a student must highly com-
mit to assignments, as seen in his/her discipline
and tenacity. Students must be able to identify
and solve environmental problems and provide
solutions to overcome it. The solution is expected
to lead them to create innovative, novelty, interes-
ting, and useful works/products.

In this context, character education is
highly relevant to be inserted in SETS lectures, as
it combines four components of science, environ-
ment, technology, and society. The characters are
integrated with values using constructivist and
constructionist ways. The constructivist explains
that students build knowledge through their inte-
raction with the environment. By building an in-
vestigation, communication, or activity, a student
could build new knowledge and relate it to their
prior knowledge.

Khusniati (2012) stated that learning by
making use of prior experience can help students
construct learning materials. Moreover, learning
by doing could increase students’ active partici-
pation. The constructionist tells that an indivi-
dual can grasp best when s/he builds a work that
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can be shared and judged. Another important
element of constructionists is that the work pro-
duced must be personally meaningful, in which
students can be interested in what they learn or
do in the learning process. This corresponds to
character education which is a development cur-
riculum aimed at teaching students to make in-
formed and responsible choices for acquiring the
required knowledge, skills, and abilities (Tannir
& Al-Hroub, 2013). Considering the foregoing,
the constructivist description in the SETS lecture
is that the students try to identify environmental
problems and extract information to solve the
problems. In this step, the students would inter-
act with their friends and the people around them
(informants) to obtain information, so that they
can gain new knowledge.

At the constructionist stage, the students
combine new information with their prior kno-
wledge to provide solutions to environmental
problems and create technology-based works by
utilizing inorganic and organic waste that can be
shared with others. For example, how rice husk
can be transformed into something more benefi-
cial like compost.

The students’ positive attitude toward
ecopreneurship will arise if they realize that it is
not easy to find a job. In addition, it is not easy
to start a business without a determination to be
successful. Therefore, the SETS course directs
students to produce goods that can be sold to the
public. It is appropriate if the integration of cha-
racter education is also followed by developing
the ecopreneurship. Thus, students do not have to
think about “where I should go to work”, they are
no longer a job seeker, rather, they would think of
“what kind of work they can do to develop them-
selves and their environment”. [n other words,
they are job creators (Sulistyorini, 2013).

There are 4 (four) competencies formula-
ted in this SETS lectures, which are: (1) Making
use of Science and Technology to identify the en-
vironmental problems or science, environment,
and technological issues. Also, to find alternative
solutions based on scientific innovation, envi-
ronment, technology, and community; (2) Mas-
tering science, environmental, and technological
concepts and its application in everyday life to
review alternative solutions on science, environ-
mental, and technological problems, also, to de-
velop innovation based on science, environment,
technology, and community; (3) Making strategic
decisions in accordance with the observation and
Science theory study to pick and decide solutions
on science, environmental, and technological is-
sues. Also, to find alternative solutions based on
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scientific innovation, environment, technology,
and community; and (4) Responsible for the as-
signments presented in the form of proposals,
reports, and scientific articles. Avoiding detailed
references and research result presentation

METHODS

The method used was Research and Deve-
lopment (R&D), having the steps adopted from
Ferinch in Subekti & Hidayati (2013), including
planning, design, development, implementati-
on, and analysis. All stages passed through eva-
luation and revision.

At the planning stage, an analysis on

Higher Education applying the SNPT-KKNI
curriculum was conducted, in which learning
achievement should cover 4 (four) aspects, na-
mely: attitude, general skills, special skills, and
mastery of knowledge. These achievements are
pursued through the formulation of four com-
petencies as described above. [n addition to cur-
riculum analysis, student analysis is also con-
ducted.
According to Piaget in Jansen (2011),
there are four stages of cognitive development,
namely: sensorimotor, preoperational, concrete
operations, and formal operations. Each stage is
related to a specific age, so, the student is at the
formal operation stage. At this stage, a person
is no longer needs concrete objects to make ra-
tional decisions. S/He should be able to think
abstractly. Therefore, in the process of knowled-
ge dimension, students must be in the category
of high-level thinking skill, i.e. analyzing, evalu-
ating, and creating.

In the designing stage, an analysis of the
study materials on environmental or community
issues was done through identification, the dis-
covery of alternative solutions, the development
of invention/innovation based on science, envi-
ronment, technology, and society in the form of
project tasks, arranging proposal, reporting, and
scientific publications.

The syllabus was prepared at the develop-
ment stage, taking into account the indicators of
competency achievement. [n addition to the syl-
labus, the lesson plan and the assessment were
also compiled. All three devices were validated,
before being implemented. The implementation
was conducted on the 42 Science Education un-
dergraduates, clfibs of 2012.

The data collection techniques used
were observation, validation, documentation,
and interview. A descriptive analysis was emp-
loyed to analyze the data.
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The instruments’ eligibility criteria were
defined using the following equation:

_ Z X,
i==
n
Information:

X = the mean validity

x,=the validity score of the i to n assessment as-
pect

n = number of assessment aspects

For instrument validity:

x, = the validity score of the i- validator to-n

n = number of validators

[Bhe instruments have good validity when =3,
based on the criteria as shown in Table 1.

Table 1. The Validity Criteria

No Criteria Score
I Very high 3,1-40
2 High 2,1-3,0
3 Moderate 1,1-2,0
4 Low 0,0-1,0

(Best & Kahn, 2006)

The criteria for the learning implementati-
on were determined based on observation scores
were done by two observers. The agreement bet-
ween the observers was calculated by the Kappa
coefficient equation.

Kappa= ro-re
1-Pe
Information:
Kappa = The coefficient of agreement between
observers
Po = The value of the observed agreement
Pe = The value of the expected agreement

(Walker, R.A., 2011)

The Kappa coefficient criteria can be seen
in Table 2 below. The learning implementation is
considered good, if the Kappa coefficient= 0,61.

Table 2. The Kappa Coefficient Criteria

Score riteria
0,81 —1,00 Very good
0,61 -0,80 Good
0,41 - 0,60 Moderate
0,21 -0,40 Low
0,00 - 0,20 Very los
(Walker, R.A., 2011)




The instuments’ effectiveness was assessed
on the basis of the KM score of =61, or ‘good’
criterion.

RESULTS AND DISCUSSION

The Feasibility of The Learning Devices

The learning devices that are in accordan-
ce with the goals to strengthen the character of
students and develop ecopreneurship, thus, the
learning was designed in a constructivist way.
Therefore, the students could build new know-
ledge through interaction with the environment.
They constructed further knowledge, created sha-
red and judged works.

Another important element of the
constructionist is that the students’ enthusiasm
for what they learn so that they are fully engaged
in the learning process. As a result, the produced
goods are meaningful for them. This is in line
with Khusniati’s (2012) opinion, that the mate-
rial will be easy to understand if the students do
activities to grasp it.

In the SETS course, learning was struc-
tured by following the stages referring to the
achievement of the four competencies above. Ac-
cording to the results of Focus Group Discussi-
on (FGD), the developed learning stages of the
SETS included: (1) criticizing and planning; (2)
collecting data through field studies; afEg}3) wri-
ting and performance. These steps are illustrated
in Figure 1 below.

Critielzing and Planning
{dantry the emvimnment pob Bmzand plants
protiem sabring ot
Propaal
.\‘\
Communicotionond teom work '\
/',r' fpresent o cakiaie and rated) % A
/. \
Performing and Writing Stodying ond Recording
{extubrbon and to wrie idea {fetd sudy and coliectdata)
Product: Product:
L The results of waste —
processed onganic feport
1 Artide

Figure 1. The SETS Learning Stages (Adapted
from de Bettencourt K.B., 2000)

The above stages could encourage students
to discuss and explore; as a result, it gave the stu-
dents the opportunity to generate their potential
to invent and innovate. This is in line with Zoller
(2013), that learning STSE (Science, Technology,
Society, Environment) can change: “teaching” to
“Igfhing”, “knowing” to “thinking” and “teach-
er-centered, authoritative, frontal instruction” to”
student-centered, real-world, project / research-
oriented team learning”.
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To support the character and ecopreneur-
ship-based learning implementation, the learning
devices were developed, consisting of the sylla-
bus, lesson plan, and assessment. The validalm
results by the experts on the learning media are
presented in Table 3

Table 3. The Validation Results of the Learning
Devices

The Score
Learning Mean Criteria
Devices Vi V2
Very
Syllabus 354 346 350 o
Lesson Pl 358 358 358 oY
esson Plan , R , high
A 350 340 345 VY
ssessment , R , high

Based on the validator agreement score,
it obtained the Kappa coefficient of 0,847 (very
good) for the syllabus,0,667 (good) for the lesson
plan, and 0,8000 (good) for the assessment. The
sig. Value for the three devices were 0,002; 0,010;
and 0,021 respectively. Thus, the sig. < 0,05 (o),
Which means that there was a strong agreement
between the validators.

The Implementation of The Learning Devices

The SETS learning tools had 6 (six) stages,
namely: criticizing/identifying the problems (cri-
ticizing); planning (planning); conducting field
studies (studying); collecting data (creating); pre-
senting the work through the exhibition (perfor-
ming), and writing ideas (writing).

At the criticizing stage, the students found
environmental issues by making observations on
the environment around the place of learning
(campus) or around their home. The urgent envi-
ronmental issues were selected as project task to-
pics which were further outlined in the proposal.

The results of this study showed that in the
criticizing and planning stage, in which the stu-
dents were asked to identify problems and find
solutions to these problems, they were able to
carry out the task. This is in line with Nuswo-
wati & Taufik (2015) opinion, that learning with
problem-solving strategies could build students’
thinking processes, involvement, communication
skills, and information sharing.

One example problem that criticized by
the students was the waste rice husk that has not
been fully utilized. The students had the solution
to process the waste of straw into fertilizer so that
it would have economic value. By studying the
techniques of making fertilizer and digging infor-
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mation to the sources (fertilizer producers), the
group could produce fertilizer made of waste rice
husk having almost the same quality compared to
the others used by the community. The results of
the criticizing and planning stages are shown in
Table 4 below.

Table 4. The Results of Criticizing and Planning-
Stage

Types of waste S
Group processing core
m organic inorganic criticizing planning

[ N - 87,8 79
I1 N - 64,3 70
11 \ - 83,5 82
v y - 85,7 89
A" B \ 64,3 84
VI N - 75,9 77
viI - \ 67,1 65
VIII . - 82,2 88
X N - 85,7 86
X N - 72,2 76
X1 - 79,4 76

The assessment on identification results at
the criticizing stage included: (1) conformity of
project tasks; (2) the sharpness of the problems;
(3) a review of science, environment, technology,
and societyaspects; (4) solutions offered; and (5)
data sources. The assessment percentage for the
five aspects, respectively were: 0.15; 0.20; 0.25;
0.25 and 0.15. The scores for each aspect were
ranging from 1, 2, 3, 5, 6, 7 (1 = Poor; 2 = Very
poor; 3 = Less; 5 = Fair; 6 = Good; 7 = Very
good).

From the observation results, some groups
were quite careful in critiquing the problems in the
environment. The results of the criticizing stage
showed that the group 1, 3, 4, 8, and 9 achieved a
score of= 81, and belonged to ‘very good’ criteria.
This was because the members of these groups
were students with high achievement index (>
3.5) so that they were able to think critically and
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respond well to the tasks given, including the task
for the next step, which was the planning.

The assessment at the planning stage (pro-
posal writing), covering aspects of the title, situ-
ation analysis, problem formulation, application
of science concept, clarity of thinking framework,
clarity of problem-solving design, clarity of loca-
tion and resource, completeness of observation,
scheduling, bibliography, language. The span of
scores for proposals was from 0 to 100.

At this stage, there was a group obtaining
the IEfest score, which was 65 (group 7). This
was due to their lack of clarity of the situation
analysis and the problem-solving design. Group
presentation activities gave the students opportu-
nities to evaluate and reflect on each task gene-
rated. Thus, there was an imaase in score over
time within the six stages of learning. This is in
line gZ}h the opinion of Ahmad, et al. (2016),
that cognitive development is the construction of
thought processes including remembering, sol-
ving problems, and making decisions.

The learning outcomes at the studying
stage are shown in Figure 2. The criteria for as-
sessment in the studying stage were similar to the
planning stage; there was only one additional cri-
terion that was the assessment of the field study
results containing the breadth of information/
data obtained from sources/interviewees, and
ease of the design. In Abu, et al. (2015) they sta-
ted that field studies need to be sustainably done
by teachers.

Students’ Score on Studying Stage

100

Score
&

vV V VIVIVIIEX X X

Group

Figure 2. Students’ Score Graph on Studying
Stage

In addition to preparing reports from field
studies, the students also processed organic/in-
organic waste into useful products. Here are the
student products on the creating stage.
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Table 5. Products on the Creating Stage
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Table 6. The Observation Results

Group Product

I Straw compost
I The dregs of tofu chips

11 Handicrafts, planting media, and bioetha-
nol

IV Anti-mosquito sapray
v Mornik paper (organic motif)

VI Balsam babe

VII  Tissue box, leaf-patterned dress
VIII  Bioflow

X Biogas

X Alternative fuels

X1 Bioethanol

At the performing-writing stage, the
students displayed their works by holding
an exhibition followed by all groups. The as-
sessment at the performing stage included:
product, stand appearance, and the ability to
present/elaborate ideas. The products were
graded in terms of creativity and innovation
of ideas, neatness, suitability of material se-
lection, economic value, and benefits in eve-
ryday life. The stand performance was sco-
red by its harmony with the decided theme,
neatness, cleanliness, creativity, and stand
layout. The ability to present and elaborate
ideas were rated by how they describe the
products briefly and clearly, also, their ability
to answer the jury’s questions about the pro-
ducts. The rubric assessment for each aspect
was: 1 to 4. Score 1= not in accordance with
the theme and not interesting, score 2 = not
in accordance with the theme yet interesting,
score 3 = suitable with the theme but not in-
teresting, and score 4 = suitable with the the-
me and interesting.

In the final stage, writing, the students
wrote down the results obtained from the be-
ginning to the final stage in the form of writ-
ten ideas/scientific articles or student creati-
vity proposal.

The observation results of the imple-
mentation of learning devices by two obser-
vers are presented below.

Stage Mean Ccﬁg(}:iin ¢ Sig.  Criteria
Criticizing 3,64 0,744 0,000 Good
Planning 3,86 0,588 0,002 Fair
Studying 4,09 0,725 0,001 Good
Creating 4,18 0,569 0,022 Fair
Perform- 3,95 0,863 0,000 Very
ing Good
Writing 3,91 0,750 0,000 Good

According to the agreement scores bet-
ween the observers, the sig value. for all stages
was <0.05 («). Thus, there was a strong agree-
ment between the two observers.

The Effectiveness of The Learning Devices

Seen from the project assessment tasks
on all stages, it found that 10 groups had reach-
ed the mastery learning > 75. There was only
one group that has not reached the mastery
learning, since the scores at the three initial sta-
ges were low, respectively 67.1, 65, and 70. This
was due to their lack of clarity in problem iden-
tification and selection of solutions, resulting
in an average score of only 73.3. The overall
result of the group is presented below.

Average of Project Task Scores

861 ;50 884 2.8

9,2 7
100 83,176,5

- O
754805 775 '733

Score

m W v vivivix X X

Group
Figure 3. The Overall Results of the Goup

There were 4 groups achieved ‘very good’
criteria (=81) and 7 groups achieved ‘good’
criteria (=61). Those results showed that the
learning was effective. Susilogati, et al. (2014)
stated that teaching SETS (Science, Environ-
ment, Technology, and Society) course could
encourage students to do investigations to gain
knowledge. The average scores for the six sta-
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ges of criticizing, planning, studying, creating,
performing, and writing, are shown in Figure 3.

Average Score of Each Stages

83,1 833
84 817
82 +———804———
2 50 79,3
771
878
76
74
o »@ < é\@a ¥
& & & &
P L
Q
Stage

Figure 4. The Average Score of Each Stages

These results indicated that in the first
three stages, the students were in the ‘good’ crite-
ria and ‘very good’ criteria in the last three stages.
Thus, the learning tools were said to be effective.

Character assessment was done throug-
hout the learning process of one semester, inclu-
ding responsibility (completing tasks as required),
discipline (compliance with applicable provi-
sions), work ethic (commitment and passion in
performing tasks), innovation and creativity, and
teamwork. The results of observation/ charac-
ter assessment on four learning activities of (1)
identifying problem; (2) making a proposal; (3)
making a report; and (4) conducting exhibitions
are shown in Table 6 below.

Table 6. The Character Score on Four Activities

Character The Activities
1 2 3 4

Responsibility 4.00 4.09 436 5.00
Discipline 391 400 4.09 492
Work ethics 382 427 436 445
Innovation

and creativity 345 345 355 445
Teamwork 418 464 464 472

The four reinforced characters referred to
the noble values of character traits (Maryono,
2015) namely thinking (creative and innovative),
feeling (responsible), working (work ethic), and
exercising (discipline and cooperative/ coopera-
tion).

Considering the above results, in which
the project tasks were systematically designed
starting from identifying environmental issues
and designing the solutions, thus, character st-
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rengthening was done gradually. Throughout
the lecturing process, the students demonstrated
performance and accounffl for their work in the
forum/class discussion. This is in line with the
research EBult by Rahayu, et al. (2017), that the
problem-based learning model is an alternative
model to increase the potential of ecopreneurship
and character building. Improvement is gained in
the creating, exploring, creativity, innovative, and
confidfice indicator.

At the end of the SETS course project
tasks, the students also produced goods from
organic/inorganic waste materials that can be
distributed/sold to the community. In short, this
lecture has cultivated their ecopreneurship sense.
Here is one example of the SETS learning out-
comes (Figure 4).

Figure 4. The Rice Hust Fertilizier
CONCLUSION

research results concluded that a te-
aching and learning package the SETS including
the syllabus, lesson plans, and assessment have
been validated and declared feasible. Seen from
the practicality, the learning devices can be imple-
mented and included in the ‘fair’ in the planning
and creating stage, ‘good’ in the criticizing, stu-
dying, and writing stage, also, ‘very good’ in
the performing stage. For the effectiveness, the
learning devices scored ‘good’ in the criticizing,
planning, and studying, and ‘very good' in the
creating, performing, and writing. There were
four groups achieved ‘very good', while other 7
groups achieved ‘good’.

In accordance with the development and
implementation results, given suggestions are as
follows:

(1) The learning devices could be implemented
in courses having the same characteristics.
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(2) The SETS course integrated with 4 aspects of sci-
ence, environment, technology, and community.
Therefore, strengthening on Science and technol-
ogy aspect is needed to review alternative solu-
tions and develop invention/innovation broadly.
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