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Abstract—The development on biotechnology research is on the rapid
growth. Biotechnology is assumed to be able to solve the needs problem in the
community. University of Jember has developed a biotechnology research which
focused on the fields of agricultural and health biotechnology. However, the re-
sult of biotechnology research has not been entirely integrated yet into the learn-
ing at schools, college, and community education. This research was intended to
associate the products of biotechnology research with the innovative life-based
local wisdom learning and developed local wisdom. Later on, the integration of
life-based learning and local wisdom in regards to the development of biotech-
nology was able to be implemented at school, university and the community. Jun-
ior and senior high school, university and local community in East Java were
selected as the subjects of this research. Ten-step model of developmental re-
search was applied on this research (Borg and Gall, 1989) covering collecting
research and information, planning, developing preliminary forms of product,
testing the preliminary field, the revision on main product, testing the main field,
the revision on operational product, testing the operational field, the revision of
final product, and dissemination and implementation. The results of this research
revealed that life-based learning model with local wisdom in the development of
innovative biotechnology learning were valid, effective and efficient.
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1 Introduction

The development of biotechnology research is in the rapid growth as the community
assumes it is able to fulfil their needs. The science of biotechnology in the community
can be developed through seminars. It refers to the interactive seminar discussing about
various biotech information which is done by the experts to the public. It will bring up
the significant benefits if the process of exchanging public knowledge is done well. The
community is able to participate actively concerning the new solutions for innovative
biotechnology [1]. Biotechnology brings about the discovery of new products in the
fields of health and agriculture. After through the several repetitive and empirical pro-
cesses, the discovery of this new product is able to be used for human health and the
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environment [2]. The development on the biotech research needs to do since its urgen-
cies are about dealing with food security, climate change, poverty, environmental deg-
radation which will be benefited from the development opportunities [3].

A biotechnology research has been developed by University of Jember whose em-
phasis was on the fields of agricultural and health biotechnology. However, the result
of biotechnology research has not been entirely integrated yet into the learning at
schools, college, and community education. The strength of biotechnology developed
at school is for a certain thing. Biotechnology stays on the various processes and appli-
cations. Thus, biotechnology is very relevant to scientific education as [4], the students
of secondary school located in western Australia were interested in the biotechnology
especially in health care. Most of the students were able to answer and give arguments
on the questionnaire given since they already understood the biotechnology. According
to [5], the increase of students’ understanding was affected by the level of teacher’s
literacy on biotechnology. Thematic teaching and learning analysis were used to eval-
uate the students' understandings on biotechnology. The lessons in which it let the stu-
dents have a discussion about a topic with their peers. Learning through discussion
leads to the changes in the students’ understandings on biotechnology.

Biotechnology can be applied in many fields covering food, health care, agriculture,
and environment. Biotechnology has social, ethical, and economic implications on its
risks and benefits to human life and environment. Moreover, the effects of biotechnol-
ogy on food and the environment are important to take into consideration. Therefore,
studying biotechnology at secondary and high schools becomes as urgent as at any uni-
versities. Studying biotechnology provides the students a familiar understanding of the
scientific knowledge of biotechnology and they are capable in implementing this
knowledge to the community. The study model implemented to the biotech study is
way to encourage the students to solve the life problems both individually and as groups
and apply the knowledge as well as utilize the technology in improving its quality so
that it will be responsible to surrounding environment [6].

Innovative learning has been developed. One of them is life-based learning with lo-
cal wisdom that is a combination of knowledge and skills based on real life, to be cre-
ative in solving life's complete problems. Life-based learning focuses on widening its
capabilities in the science era to cooperate for social welfare. The scientific ability of-
fers the benefits of the type of knowledge to realize a life of togetherness. The emphasis
of life-based learning is on the individual experiences about learning and the research
on resources. Life-based learning is adaptive, facilitated, based on all life aspects and
able to work on any strategies which suit you [7].

Local wisdom is defined as one of innovations and skills empowered in the learning
process. Local wisdom has a relation on how the knowledge is obtained, secured, de-
ducted, inherited and inherited. Learning which is related to local wisdom makes the
students interested in learning and preserving the existing culture [8]. Local wisdom
refers to local wealth which embodies the wisdom or the viewpoint of life. Local wis-
dom is able to form a person’s personality since it consists of rules or the viewpoint of
life. The integration of local wisdom in learning tends to be very effective and interest-

ing [9].
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Based on the above explanations, a research needed to integrate the innovative life-
based learning and local wisdom into the concept of biotechnology. Thus, connecting
the products of biotech research with innovative life-based learning and developing lo-
cal wisdom were expected to be done. So that, the integration of life-based learning and
local wisdom was discovered to develop the biotech study in which the school, univer-
sity and community took the advantages from it. This research obtained the life-based
biotech model, the discovery of students’ patterns, the learning activity of student and
community related to health and agricultural biotechnology.

2 Research Methods

This research belongs to research development. The research growers were junior
high schools, senior high schools, universities, and local communities in Jember, East
Java, Indonesia 2019-2020. This research used ten stages of the research development
model [10], which were research and information gathering, planning, initial product
development, initial field testing, primary product revision, main field testing, opera-
tional product revision, operational field testing, final product revision, and dissemina-
tion and implementation. At the research and information gathering stage, there was a
needs analysis and literature review. The needs analysis was done by disseminating the
analysis needed to identify the problem in the field. A literature review was done by
gathering information from various accurate sources. The planning stage was to con-
struct designs such as formulating objectives, determining learning models to be devel-
oped, and identifying activities carried out at each stage of research. The basis of the
product was to develop data collection instruments in the database. The initial field
testing stage resulted in draft one and limited testing, which means nothing. If this stage
met the valid criteria, it reached concept 3. At the field testing stage, field tests were
applied to find the effectiveness of the learning developed. While in the remote field
testing stage, this research only led to the product stage. The type of data used in this
research was data obtained from validation of life-based learning with local wisdom
model, syllabus-validation sheets, lesson plans, learning achievements, the number of
student responses following the study, teacher response rates, criticisms and sugges-
tions to improve the development model. The procedure to develop biotechnology with
local wisdom learning can be seen in Figure 1.
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Fig. 1. A research procedure based on a Borg and Gall development model

2.1 Validity

The type of data used in this research was data obtained from the validation of local
wisdom-based learning, lesson plans, learning achievements, student response rates,
and teacher response numbers. After the initial product form, the ranking was done with

the following criteria:

1. Score 4, when the validator gives an excellent rating
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2. Score 3, when the validator gives a good rating
3. Score 2, when the validator gives a bad rating
4. Score 1, when the validator gives an abysmal rating

Data obtained from the results were analyzed using a technique for presenting data
analysis.

TES

Information:

V = Percentage rating

TSE = Total empirical score obtained

TSM = Total maximum score

The percentage of data obtained using the formula above was converted to descrip-
tive qualitative data using the assessment criteria in Table 1

Table 1. Criteria for validating life-based learning based local wisdom

No Percentage (%) Category Adjudgment

The product becomes available on the ground for real
learning activities

The product may continue by adding something less,
2 162,5<x<81,25 Valid doing certain considerations of addition less substan-
tial and less fundamental

Revise by carefully reviewing and looking for specific
weaknesses of the product to be perfected

Revised broadly and fundamentally about the content
of the product

1 [81,25<x<100 Very valid

3  [43,75<x<625 A poor valid

4 |25<x<43,75 Invalid

The validation criteria above were modified criteria. If the results obtained from the
validation reached a score of 62.5, then the development product made was further

developed by adding something that was lacking.

2.2 Effectiveness

Besides categorizing, to get the value of learning outcomes, researchers used the
normalized gain (g) formula. This was the normalized profit formula [11].

Final Scores—Initial Scores

Normalized gain (g) = 2

Maximal Scores—Inicial Scores

The value scale used in the normalized data gain (g) is in table 2 below.

Table 2. Criteria of Normalized gain (g)

Score Normalized gain Criteria Normalized gain
0,70 < normalized gain Upper
0,30 < normalized gain < 0,70 Moderate
normalized gain < 0,30 Lower
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2.3 Practicality

The percentage of teacher and student responses was calculated using the following
formula.

YScores Obtained

Percentage =
> Maximum Scores

x 100% (3)

Feasibility percentage of the learning tools developed from educator analysis and
student responses, which was then converted into qualitative data using table 3 criteria

Table 3. Educators and criteria of student response

No Percentage Category
1 [81,25<x<100 \Very good
2 162,5<x<81,25 Good
3 |43,75<x<62,5 Less good
4 [25<x<43,75 Not good
3 Result

In developing a learning model, the first thing to do was to analyze the needs and
review the literature included in the information gathering stage. Initial product devel-
opment was carried out by formulating objectives, identifying activities, and designing
learning models, then followed by making a guidebook, making a set of models, and
making data collection instruments. When the product was finished, the instrument was
validated and followed by product validation. The validated research instruments con-
sisted of validation of a Life-based integrated learning handbook with local wisdom in
the development of innovative biotechnology learning models for experts and practi-
tioners, syllabus validation sheets, learning implementation plans, learning achieve-
ment tests, teacher questionnaire responses, student responses, questionnaire, and ob-
servation guide sheet. The instrument validation stage obtained data in quantitative and
qualitative forms.

31 Validity

The percentage of teacher and student responses was calculated using the following
formula.
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Table 4.

Instrument Validation Results

No Instrument Per((:(()e/:)t age Category | Category

1 |Instrument _\/alldatlon She_et handbook of integration of life- 91,6% | Very Valid | No Revision
based learning on local wisdom by experts

2 |(Instrument _\/alldatlon She_et for expert integration of life- 958% | Very Valid | No Revision
based learning on local wisdom

3 |Learning Implementation Plan Validation Instrument sheet 97,9% | Very Valid | No Revision

4 |Syllabus Validation Instrument sheet 95% Very Valid | No Revision

5 |Instrument Validation of learning outcomes tests sheet 95% Very Valid | No Revision

The average validation result of all instruments was 95. 06%with a very valid cate-
gory. Therefore, because the results of the validation hasmet the standards, all instru-
ments can be used for the next stage. The results obtained are not only quantitative but
also qualitative data. Qualitative data in the form of criticisms and suggestions from
theValidatorand the results of revisions to the research instruments can be seen in Table

5.

Table 5. Critics and Suggestions given by Validators for Research Instruments

No Instrument

Critics and suggestions

Revision Results

1 Validation sheet of
learning model
manuals by experts

The size of the manual text
font is too small

The size of the text of the study guide
book is enlarged from size 12 to 16

2 Validation sheet
for learning model
development

In developing models, the
syntax must be clear

In the handbook, the syntax written in
the learning activities has been added

3 Validation sheet
for learning imple-
mentation plan

The format of the lesson plan
is improved, adjusted to
Ministry of Education
Regulation No. 40 of 2007
(regarding the standard
process)

The lesson plans that have been
developed by researchers are revised,
spelled out from the syllabus to direct
learning activities that foster subject
identity and learning resources that pay
attention to participants' backgrounds
students, encourage active
participation and pay attention to the
principles of interrelation and
cohesiveness.

4 Syllabus validation
sheet

Validated components can be
adjusted to Ministry of
Education Regulation No. 40
of 2007 (regarding process
standards)

Syllabus that has been made by
researchers is adapted to Permendiknas
no. 40 of 2007 as a reference for the
development of lesson plans.

5 Learning outcomes
tests validation
sheet

It should be noted variations
and the level of difficulty of
the questions

Variations in the level of difficulty are
evenly distributed

The instrument was a study on Tables 4 and 5 with minor revisions that were used
for the next stage, product validation by experts and practitioners.
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Table 6. Product Validation by Experts

No Validator Instrument Per((:(()e/:)t age Category | Category
Expert Validation of textbooks on 85.7 Very No
1 Teacher integration of life-based learning on : -
local wisdom by experts 84.02 Valid Revision
Expert . 89.5 Very No
2 Teacher Development Validation 84.3 Valid Revision
3 Expert Learning implementation plan 96.38 Very No
Teacher Validation 85 Valid Revision
Expert o 93.9 Very No
4 Teacher Syllabus validation 92.2 Valid Revision
5 Expert Test validation of learning 94 Very No
Teacher outcomes 92.8 Valid Revision

Based on Table 6, the average overall product by experts and practitioners was
89.1% with a very valid category. The results obtained were not only quantitative data
but also qualitative data. Qualitative data in the form of criticisms and validators’ sug-
gestions were given for products to be developed. Suggestions and critics from valida-
tors on the product can be seen in Table 7.

Table 7. The research validator gave suggestions to the product
No Product Validator Cr|t|C|sn_1 and Revision Results
suggestions
In the manual written The guide's name has been added
Expert 1 the name of the
supervisor
The size of the manual | In the handbook, discussion has
Expert 2 text font is too small been added at each phase relating
Integration to local wisdom
model of life- In the guide book, in An original life-based learning
| | based learning chapter 3 there are characteristic material has been
on local “characteristics of the | added to books that have been
wisdom (Guide integration of life- developed
book) based learning model
Expert 3
on local
wisdom ". Life-based
learning and local
wisdom are not clearly
written in this section
In developing the In the handbook, discussion has
Expert 3 model, each phase is been added at each phase relating
added to the to local wisdom
2 Development discussion
In developing models, | In the handbook, the syntax written
Expert 1 the syntax must be in the learning activities has been
clear added
Identity writing must Writing the junior high school
be complete identity that will be used for
3 Syllabus Expert 1 limited tests / field tests has been
written on the syllabus
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The form of
assessment needs to

The form of assessment has been
adjusted, the test assessment is

should be written time
allocation

Expert 2 be adjusted and more filled with essays
detailed
In implementing When conducting limited tests and
learning, there must be | field tests each meeting always
an observer brings an observer to find out the
Expert 1 To_ achieve learning implementation of learning
objectives must use Added several methods, namely
more than one assignment, question and answer,
learning method lecture, discussion and presentation
In the lesson plan An learning implementation plan
Expert 2 must'write the has been a_dded to the " in_tegration
learning model used model of life-based learning on
local wisdom "
Learning Learning implementa- | The format of the lesson plan is
4 Implementation | Expert3 tion plan writing refined by writing the indicators
Plan format improved and then the learning objectives
In the method, writing | In the method written: assignments,
Teacher 1 is adjusted and' qyestiops and answers, Ie_ctures,
ordered according to discussions and presentations
syntax
To be neat, the learn- The learning implementation plan
ing implementation format uses 1 space in the table
Teacher 2 plan format uses 1
space when
writing tables
The image in the The image in the learning imple-
Teacher 3 lesson plan is too mentation plan is enlarged so that
small the eye appears
It needs to be revised The variation of the questions and
Expert 2 on th(_e variation of the Ie_veI of diff_icu_lty of the
questions and the level | questions are distributed evenly
of difficulty
In the question box C6 is replaced by the cognitive
"when students are level because students are assigned
given the assignment to make products from what they
to make products like already know from reading
question number 1b, In the louvers replaced C4
Learning the cognitive level is
5 Outcomes Test Expert 3 not C2 ]
In question no. 2a, the
cognitive level for the
problem mentions the
example of consumer
1 found in the
environment that is C4
On the test results of In the Learning Outcomes Test
Teacher 1 learning outcomes added time allocation

Based on the result of validation and revision toward the research product, the inte-
gration model of life-based learning with local wisdom could be claimed as valid so
that the product could be tested in a big group test.
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3.2

Effectiveness

The limitation of the data on cognitive learning achievement obtained from the pre-
test and posttest scores can be seen on Table 8.

Table 8. Cognitive learning achievement of Field test / Big group test

No Cognitive Learning Total Average + Normalized Category
Outcomes students SD gain (@)

1 Pre-test 57 46.1+195 0.49 Medium

2 Post-test 57 72.3+10.8 ' category

Based on Table 8, it can be seen that the result of the students’ posttest score of
cognitive learning achievement was higher than the pretest score. The mean score of
pretest was 46.1 while the posttest was 72.3. Normalized gain (g) for the result of cog-
nitive learning achievement on big group was 0.49 and it was categorized as moderate.

3.3  Practicality

The result of big group tests contained data of teacher responses toward the integra-
tion model of life-based learning with local wisdom, and it can be seen in Table 9

Table 9. Data of teachers’ responses toward the integration model of life-based learning with
local wisdom through the big group test/field test

No Indicator Average Category
1 Achievement of competencies and learning objectives 90 Very good
2 Student Response 75 Well
3 Degree of Difficulties in Implementing 91.6 Very good
4 Adequacy of Time 100 Very good
Average Teacher Response 89.1 Very good

The data of students’ responses are presented in Table 10

Table 10. Data of students’ responses toward the integration model of life-based
learning with local wisdom in the big group test
No Indicator Average Category
1 Interest in learning 71.9 Well
2 Usefulness in learning 71.6 Well
3 Interest in learning the next chapter 82.4 Very good
Average student response 75.3 Well

Data of students’ responses on the integration model of life-based learning with local
wisdom in the big group test showed the average of learning interest was moderate of
71.9, the advantage of joining the learning for the next chapter was good of 71.6. The
average interest in following the learning for the next chapter was excellent at 82.4.
Based on the big group test, the integration model of life-based learning with local wis-
dom could be implemented for a proper analysis.
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4 Result

Good learning is one that is based on the students’ needs. The learning which is in
line with the students’ needs can create a meaningful leaning for them [12]. The learn-
ing model should consider the students’ condition and able to make the students moti-
vated to study harder [13]. The integration of life-based learning with local wisdom is
an attempt to prepare the people who have a high sense of competing, excellent poten-
tial to improve daily economic life that can be developed through a good education
[14]. The integration of life-based learning also encourages the students to get log-life
knowledge or skills through education, training, work experience, and life [7].

Sustainable life-based learning is based on local wisdom developed and combined
as well as added with biotechnology learning is valid. A valid product can be used on a
big scale test. The implementation of the product during the big scale test showed no
obstacles. The students were very interested, enthusiastic, and motivated during the
study. Life-based learning involved the students’ daily life, so they were able to develop
their cognitive ability. Innovative project in the learning enhances the students’ learning
achievement [15]. By having them as active learners in the learning process, their cen-
tral cognition will be modulated positively by the discovery process [16].

Based on the research that had been conducted, the mean score of the posttest was
higher than the pretest. The life-based learning caused it to put the basis on local wis-
dom. The learning utilized the element of local wisdom to create an interactive atmos-
phere, fun learning that made the students understand local wisdom better [17]. The
local wisdom was much about education. It influenced the position if it was related to
learning. It made the students learning directly toward daily life with a contextual ex-
perience [18]. In addition, contextual experience can also be done with a virtual reality
laboratory (VR) by manipulating objects in virtual scenes that resemble the real world
[19]. Virtual reality (VR) laboratory implementation can be done using a tablet, PC or
smartphone that can be accessed anytime and anywhere [20].Contextual experience ob-
tained by using cellular features, which was following the learning environment, so the
integration of pedagogical and technology elements became complex [21], and the use
of multimedia contributed to the level of understanding of the material [22]. The task
of the teacher in this case needs to be reminded the use of digital technology needs to
be balanced with humanistic literacy so as not to violate digital ethics [23]. Therefore,
it had an impact positively on the learning achievement of biotechnology. One of the
examples of innovative biotechnology learning based on local wisdom with the inte-
gration of life-based learning was the process of makingTempe.

The students' and teachers' responses in having life-based learning with local wisdom
with the inclusion of biotechnology literacy learning were good. It means that the inno-
vation of learning that had been developed was accepted entirely. Teachers need to
develop innovation in learning, especially for biotechnology. The innovation in learn-
ing should improve the productivity and efficiency of the learning itself. It can be in
various forms [24].
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Soybeanseeds Washing soybeans Cook soybeans until soft
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Terapeh wrapped in banana leaves Terapeh wrapped in teak leaves Burger Texape
Source : mypangandaran corn Source : Hipwee corn Source ; Hitzbanget com

One of them is life-based learning with local wisdom for innovative biotech studies.
Biotechnology fulfilled an integral part of human civilization, which has an essential
position in scientific research [25]. Therefore, there is no reason for the teachers to
argue that the obstacles of biotechnology learning are the limitation of materials and
resources. The teacher training program should be more innovative and avoid discuss-
ing biotechnology topic [26].

5 Conclusion

The result showed that biotechnology material in the school have not fully developed
life-based learning. Innovative biotechnology learning concepts have been discovered
by integrating local wisdom is valid, practical, and effective in Junior and Senior high
schools, university and local community learning in Jember. The learning tool of bio-
technology that had been developed included lesson plan, learning material, worksheet,
and evaluation, all of them were integrated with valid life-based learning, and it was
appropriate based on the local wisdom-based innovative learning.
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