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 The BIOSEL (Biotechnology Series Learning) model is a learning model that 
provides opportunities for students to assemble learning through a conceptual 
description of the coherent and precise steps of Biotechnology implementation. 
The purpose of this research was to analyze validity and practicality of the 
BIOSEL model to improve the concept mastery and scientific creativity of junior 
high school students. This research was conducted in the Odd Semester of the 
2018/2019 Academic Year at Ex Residency of Besuki Junior High Schools 
(Jember, Banyuwangi, Bondowoso, and Situbondo) which involved 140 junior 
high school students of class XI through purposive sampling. The validity 
instruments used were validation sheets for learning and material content experts 
and for user. Meanwhile, the practicality instrument used was an observation sheet 
focusing on learning implementation, relevant student activities, and obstacles 
found during learning. The results of BIOSEL model validity showed that the 
model had the content, construct, and face validities that had fulfilled the 
feasibility to apply in the learning process. In addition, the results of BIOSEL 
model practicality included implementation of each syntax with an average value 
of < 3.6 as a very good category, student activities with an average value of < 85% 
as a very active category, and the obstacles found that had the appropriate 
alternative solutions. 
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INTRODUCTION 

The characteristics of natural science learning is more emphasis on the process 
approach. This approach encourages students to discover facts and to build concepts, 
theories and scientific attitudes so as it is expected to have a positive effect towards the 
quality of educational processes and products (Maxwell, 2004). An important 
component in natural science learning is that the learning can be understood through 
steps of observation, problem formulation, preparation of hypothesis, testing hypothesis 
through experiments, making conclusions, and concept discovery. Furthermore, natural 
science learning can be interpreted as follows: (1) observe what is happening; (2) 
understand what is being observed; (3) use new knowledge to predict what is 
happening; and (4) test the hypothesis to seek the truth (Mayer, 2011; National 
Research, 2007).  

The application of natural science learning will succeed if supported by a learning 
model that can make students easily understand the material being taught. Learning 
models play an important role in the learning process because they are able to describe 
systematic procedures in organizing student learning experiences to achieve learning 
goals (Baumfalk et al., 2019; Wehmeyer et al., 2012). The selection of learning models 
requires consideration of student characters and the material taught in order to provide a 
greater chance of success. The role of teacher as a facilitator is very important to 
encourage student-centered learning (Hines et al., 2019). The proper process of 
transferring knowledge enables students to have the ability of mastering the material 
concepts correctly.  

Concept mastery in the form of cognitive ability becomes one of the important aspects 
to measure the success of natural science learning. The process of mastering the natural 
science concepts can be successful when students can simplify abstract materials to be 
more easily understood, it provides interpretation, and is applicable in daily life 
(Baumfalk et al., 2019). Mastery of correct natural science concepts result in the 
emergence of creative ideas from students (Cherif et al., 2016). Students who think 
creatively are equipped with the ability to create new thoughts and products that can be 
useful in their lives. The categories of student creativity vary depending on the 
experience and knowledge they have (Roy, 2016). 

Junior high school curriculum contain Biotechnology material aimed at encouraging 
students to have appropriate concept mastery which is potential to bring up scientific 
creative ideas that can be applied in everyday life. Biotechnology has characteristics as 
a multidisciplinary science and quite applicative which requires appropriate concept 
mastery (Goh & Sze, 2019; Nordqvist & Aronsson, 2019). The development of science 
and technology makes Biotechnology material one of the fields of natural science that 
must be mastered by junior high school students because this material is directly related 
to everyday life. This Biotechnology material continues to evolve over time in line with 
the needs of 21 century skills characterized by increased creativity demands, persistence 
and problem solving through group work.  
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The implementation of natural science learning process indicates a less encouragement 
of increasing concept mastery and scientific creativity of students (Wicaksono, 2017). 
Preliminary research that has been done in three junior high schools in Jember Regency 
with the samples consisting of one teacher and three students supported the indication. 
Some of the results obtained were that the students tended to memorize concepts 
because of the teacher-centered learning applied and the absence of learning model that 
encouraged the students’ scientific creativity either in giving opportunities or creating 
Biotechnology products which gave benefits in life. Besides, the absence of discussion 
and experiment activities caused lack of students' mastery of Biotechnology material 
and scientific creativity. The results showed that the concept mastery was low because 
the teacher only relied on memorizing the material from the textbook in the learning 
process and the students were not trained to think creatively when conducting an 
experiment (Wechsler et al., 2018). 

The development of natural science learning model is oriented to student involvement in 
discussion and learning activities. The development needs to be done to facilitate 
teacher in presenting the subject matters and in optimizing student learning outcomes. 
The science learning models that have been used previously to improve concept 
mastery and scientific creativity are Guided Inquiry (GI) model and Project Based 
Learning model (PjBL). Further analysis of the advantages and disadvantages of 
applying these two models revealed that Guided Inquiry (GI) model was able to increase 
students’ conceptual power indicated by the experimental class' average score of 82.5 
compared to the control class with an average score of 75 (Yohana et al., 2018). 
Besides, the Project Based Learning (PjBL) model was able to improve students' 
scientific creativity as indicated by the experimental class’ mean value of 80 compared 
to the control class with an average score of 69.5 (Chu et al., 2017). On the other hand, 
the analysis of both models showed the disadvantages that GI model required longer 
periods of time when students processed discoveries and information gathering of 
Biotechnology material (Ketpichainarong et al., 2010). This might result in a sense of 
hesitation for conducting activities that made learning objectives were often not 
achieved. The lack of application of PjBL model showed that students who had 
weaknesses in the experiment and gathering information on Biotechnology material 
would have difficulty in finding creative ideas (Jatmiko et al., 2018). These 
aforementioned analyses provide an opportunity to develop a new learning model that is 
able to improve concept mastery and scientific creativity in Biotechnology material.  

The BIOSEL (Biotechnology Series Learning) model is a learning model used to teach 
Biotechnology material to improve students' concept mastery and scientific creativity. 
This model was developed based on a needs analysis, the advantages and disadvantages 
of GI and PjBL models, and the expectations of the model development goals. The 
BIOSEL model provides opportunities for students to assemble learning through the 
description of the right concepts and steps for implementing Biotechnology that can 
provide a unified concept mastery and scientific creativity of students. The syntaxes in 
the application of BIOSEL model are: identifying problems, constructing information, 
conducting an experiment, analyzing experimental results, elaborating creativity, and 
reflecting. The syntaxes are compiled by taking into account the characteristics of 
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Biotechnology material that uses living things and the processes within them to produce 
certain products. If the BIOSEL model syntaxes are implemented properly, the 
opportunities for students’ concept mastery and scientific creativity will increase. 

METHOD 

This type of research was educational design research (Plomp, 2013), design, develop 
and evaluate educational interventions (such as programs, strategies and learning 
materials, products, and systems) as a solution to solving complex problems in 
educational practice, which also aims to advance our knowledge of the characteristics of 
these interventions and their design and development processes. Using steps adapted 
from the development model included: the preliminary research, designing, developing 
initial product, initial field try-out, major product revision, major field try-out, 
operational product revision, operational field try-out, final product revision, and 
product dissemination (Borg et al., 2003). The results of validity and practicality of the 
BIOSEL model were a series of steps to revise the main product.  

This research was conducted on the Odd Semester of the 2018/2019 Academic Year at 
Ex Residency of Besuki Junior High Schools (Jember, Banyuwangi, Bondowoso, and 
Situbondo) on 140 junior high school students in class XI. The research sampling 
technique was a purposive sampling.  

The instrument used to test validity of the BIOSEL model was the validation sheets 
while for testing the practicality, a learning observation sheet was used. Specifically, the 
types of research instruments to test the validity of BIOSEL model were expert 
validation sheets for learning and material content and user. Additionally, the instrument 
of BIOSEL model practicality was an observation sheet focusing on learning 
implementation, relevant student activities, and obstacles found in using BIOSEL model 
during the learning process.  

Data analysis technique for validity of the BIOSEL model used average score with the 
categories as follows: very valid (80.26% < x ≤ 100%), valid (62.6% < x ≤ 80.25%), 
less valid (43.76% < x ≤ 62.5%), and invalid (25% < x ≤ 43.75%) (Aryadoust & 
Raquel, 2019). When the validation result reached a value of ≥ 60 %, this indicated that 
the development of BIOSEL model product was feasible to develop further into the next 
stage.  

The data analysis technique of the practicality of BIOSEL model was the learning 
implementation based on the results of three observers' observations of the model 
syntaxes which included: identifying problem, constructing information, conducting an 
experiment, analyzing experimental results, elaborating creativity, and reflecting. 
Furthermore, the categories for the learning implementation consisted of: 3.6 ≤ excellent 
< 4.0; 2.6 ≤ good < 3.5; 1.6 ≤ poor < 2.5; and 1.0 ≤ very poor < 1.5 (Mustami et al., 
2019). Meanwhile, data regarding relevant student activities were analyzed based on the 
frequency of activities that appeared during each 5 minutes, thus it could determine the 
average score of student activities which included reading teaching material, 
understanding information, conducting experiment, analyzing data, following up on 
findings, and concluding the findings. The categories indicated by the average score of 
student activities were as follows: 85% ≤ very active < 100%; 70% ≤ active < 85%; 
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60% ≤ less active < 70%; and 25% ≤ not active < 60% (Zhang et al., 2008). Then the 
observation data related to the obstacles found during the learning process using the 
BIOSEL model were analyzed based on the accuracy of relevant alternative solutions to 
support students' concept mastery and scientific creativity. 

FINDINGS  

The BIOSEL model had been validated by three experts, each of them was learning, 
material content, and the user. The results of validation evaluation of BIOSEL model 
reached the average value of ≥ 60%. In conclusion, the model development product was 
valid and could be developed into the next stage. The mean validation score of BIOSEL 
model are shown in Table 1.  

Table 1 
Results of the BIOSEL Model Validation 

Aspect Average Score Category  

A. Content Validity  

 Needs Analysis  83%  Very Valid  

 Suitability with Current Knowledge  78%  Valid  

B. Construct Validity  

 Model Rationality  84%  Very Valid  

 Theoretical and Empirical Support  81%  Very Valid  

 Components of Planning and Model Implementation  76%  Valid  

 Learning Environment of the Model  86%  Very Valid  

 Model Assessment and Evaluation  83%  Very Valid  

C. Face Validity  

 The Truth of Concepts  86%  Very Valid  

 Principles in Measurement  82%  Very Valid  

 Instrument Format  78%  Valid  

 Language  90%  Very Valid  

Table 1 shows that the content validity including needs analysis and suitability with 
current knowledge have the average scores of 83% and 78%, and are categorized as 
very valid and valid respectively. In addition, the construct validity which includes 
rationality model, theoretical and empirical support, components of the planning and 
model implementation, learning environment of the model, model assessment and 
evaluation have the average scores of 84%, 81%, 76%, 86%, and 83% respectively. 
They are categorized as very valid and valid. Furthermore, the face validity includes 
truth of concept, principles in measurement, instrument format and language 
respectively obtain the average scores of 86%, 82%, 78%, and 90%, included in very 
valid and valid categories. Based on the validation results in Table 1, it can be 
concluded that the BIOSEL model developed had met the content, construct, and face 
validities and thus could be applied in the learning process.  

The observation data related to the learning implementation of BIOSEL model are based 
on application of each model syntax as follows: identifying problem, constructing 
information, conducting an experiment, analyzing experimental results, elaborating 
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creativity, and reflecting. The average scores of the model implementation in each class 
are shown in Table 2.  

Table 2 
Implementation of BIOSEL model learning  

Syntax  K1  K2  K3  K4  K5  K6  Mean  

1  3.2  3.1  3.3  3.3  3.6  3.5  3.3  

2  3.5  2.9  3.8  3.0  3.4  3.5  3.4  

3  3.4  3.0  3.6  3.2  3.7  3.4  3.4  

4  3.4  2.9  3.4  3.0  3.9  3.3  3.3  

5  3.2  3.3  3.6  3.1  3.7  3.8  3.5  

6  3.8  3.0  3.5  2.8  3.5  3.6  3.4  

Note: (1) identifying the problem; (2) constructing information; (3) conducting an 
experiment; (4) analyzing experimental results; (5) elaborating creativity; and (6) 
reflecting.  

Table 2 shows that the learning implementation of BIOSEL model has the average 
scores of syntaxes for identifying the problem at 3.3; constructing information at 3.4; 
conducting an experiment at 3.4; analyzing experimental results at 3.3; elaborating 
creativity at 3.5; and reflecting at 3.4. These data indicated that the BIOSEL model 
syntaxes were categorized as very good in the learning process.  

The learning process of BIOSEL model involved the student activities. The observers’ 
assessment on the student activities was carried during a 5 minute period in order for the 
data regarding student activities could be gained including: reading the teaching 
material, understanding the information, conducting the experiment, analyzing the data, 
following up on the findings, and concluding the findings. The average scores of the 
student activities during the learning process are displayed in Figure 1.  

 
Figure 1 
Data of Student Activities with BIOSEL Model  
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Note: Activities (1) reading the teaching material; (2) understanding the information; (3) 
conducting the experiment; (4) analyzing the data; (5) follow up on the findings; and (6) 
concluding the findings.  

Figure 1 shows that there are six student activities during the learning process using 
BIOSEL model. The average percentage score for reading material activity was 84%, 
understanding information activity was 82%, conducting experiment activity was 85%, 
analyzing data activity was 81%, following up on findings activity was 82%, and 
concluding findings was 83%. These results indicated that the students were classified as 
active during learning process using the BIOSEL model.  

In the process of learning implementation using BIOSEL model, the teachers found 
some obstacles which required alternative solutions. The alternative solutions were 
expected to facilitate the learning process. Here is the list of obstacles and alternative 
solutions given as shown in Table 4.  

Table 4 
Obstacles and Alternative Solutions to BIOSEL Model  

No.  Obstacles Alternative Solutions  

1.  There were some students who were less 
interested in carrying out Biotechnology 
experiment activity.  

The teachers motivated students through 
demonstration in implementing Biotechnology 
experiments that made easier to understand.  

2.  There were few problems that could 
encourage students to have creative 

solutions.  

The teachers provided everyday-related problems to 
make students contribute creative ideas to find the 

solutions.  

3.  Some student groups did not understand 
the function of the equipment and 
materials for Biotechnology experiment.  

The teachers explained the functions of equipment 
and materials needed for Biotechnology experiment.  

4.  Students still had difficulty in conducting 
data analysis on Biotechnology 
experiment.  

The teachers provided clear direction through 
explanations of variables and data obtained during 
Biotechnology experiment.  

Table 4 shows that there were several obstacles found during the learning process of 
BIOSEL model. These obstacles were the low interest of students in carrying out the 
experiment, the need for creative ideas for solutions, understanding of the functions of 
tools and materials, and the process of conducting experimental data analysis. Based on 
these problems, alternative solutions were necessarily offered, namely the teachers 
should give a demonstration of experiment, provide issues related to students’ daily life, 
explain the functions of tools and materials, and give explanation about the obtained 
variables and data. 

DISCUSSION 

Validity of the BIOSEL Model  

Based on the data in Table 1, the results of expert and user validation on the BIOSEL 
model was categorized as valid, including content, construct, and face validities. These 
results indicated that the BIOSEL model was feasible in the learning process. The 
syntaxes of BIOSEL model contributed to steps that could increase the students’ 
creativity and concept mastery. The syntax of conducting an experiment encouraged the 
students to follow up the series of information obtained, thus they could design the 
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experimental steps (Katok, 2018). In addition, the syntax of elaborating creativity 
required the students to understand and to solve problems from different perspectives as 
a follow-up of their findings (Wicaksono, 2017). Each syntax of the BIOSEL model 
aimed to improve students' concept mastery and scientific creativity on Biotechnology 
material. The research results showed that when the learning process took place, it was 
necessary to provide opportunities for the students to express their creative ideas 
through experiment activity (Diwakar et al., 2019). Such activity could measure how far 
students understand the material being taught.  

The criteria of content validity of the BIOSEL model that had been assessed were 
categorized as valid. One of them was a needs analysis to find out the shortcomings of 
the learning model that had been used. Stages of the needs analysis need to be done in 
the process of developing learning model in order to ensure that the product developed 
is the solution to the problems that occur (Sandoval, 2014). The results of needs analysis 
used to develop learning model will provide opportunities for the realization of relevant 
product.  

Meanwhile, the criteria of construct validity included model rationality, theoretical and 
empirical support at each stage of the model, components of planning and model 
implementation, learning environment of the model, and assessment and evaluation of 
the model (Plomp, 2013). The BIOSEL model developed had been in accordance with 
the characteristics of the junior high school curriculum used, namely the revised edition 
of the 2013 curriculum. The syntaxes of the BIOSEL model included the stages of 
student-centered learning that encouraged the students to find fundamental concepts. 
The results of this research indicated that the experiment activity provided opportunities 
for the students to find solutions to a given problem.  

Here is the description of student and teacher activities in the application of the BIOSEL 
model syntaxes, (1) the students tried to identify the problem given by the teachers and 
found some necessary information; (2) the students in groups arranged information in 
the form of story pictures telling about Biotechnology material; (3) the students 
followed a series of information obtained through an experiment and input the results 
into an observation table; (4) the students analyzed the experimental results and the data 
in order to answer the questions given; (5) the students gave alternative examples related 
to the findings; and (6) the students concluded the scientific concepts and ideas used in 
the Biotechnology learning process.  

The learning environment of the BIOSEL model directed the students to conduct 
experiment in order to obtain solutions to the problems given. To support the 
implementation of learning model, learning environment must be designed properly to 
allow students to conduct an investigation for resolving problems found to make the 
learning becomes meaningful (Herrington et al., 2014; Lin-Siegler et al., 2016). In 
regards to the assessment and evaluation of learning in the BIOSEL model, a test 
instrument was occupied to measure the students’ concept mastery and an observation 
sheet was used to measure the students' creativity during the learning.  

The criteria of face validity also was categorized as valid, including the truth of 
concepts, principles in measurement, instrument format, and language (Moulton et al., 
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2019). The format used in the validation sheets had been understood by the validators. 
This was supported by the statement in the validation sheets that made the validators 
easy to validate and to give input to the BIOSEL model. In addition, the language used 
in the BIOSEL model syntax had fulfilled the rules of language spelling system. The 
results of this research showed that the face validity assessment procedure provided the 
feasibility of item content through a qualitative assessment by the validators (Orr et al., 
2018). Then this procedure produced a measure of the strong or weak agreement among 
the experts who assessed the feasibility of a measurement scale. The results of expert 
and user validation declared that the BIOSEL model was valid, hence it was necessary 
to test the practicality on concept mastery and scientific creativity.  

Practicality of the BIOSEL Model  

It focused on testing the learning implementation, relevant student activities to the 
learning model, and the obstacles found as well as their alternative solutions when 
carrying out the learning process. Based on the data in Table 2, in the learning 
implementation using the BIOSEL model the syntax with the highest average score was 
elaborating creativity with 86.2. In the syntax, the students were given the opportunity 
to express their own solutions for the Biotechnology problems given as a follow up of 
the findings (Kim et al., 2016). Problems in the Biotechnology material would bring up 
original scientific ideas and students' concept mastery would increase (Helms et al., 
2016). Based on the theory of creativity, creating a learning environment can enhance 
students' creative ideas through the opportunities given to students to think divergently 
(Sternberg, 2018). This theory is important to be applied in the learning process because 
it is able to support the learning process and to increase students' understanding of the 
material being taught. The results showed that the form of the learning environment was 
the students were given the freedom to explore, to imagine, and to bring creative ideas 
regarding the material taught by teacher (Hawley, 2018). As viewed from the theory of 
students’ mastery of cognitive concepts, teacher must direct students to important 
concepts that need to be learned so that students can remember the information and 
apply it in daily life (Suandi et al., 2018). In this research, the implementation of the 
whole syntaxes of BIOSEL model, especially experiment and provision of different 
problems as a follow-up of students’ findings was able to improve students’ concept 
mastery.  

The implementation of this BIOSEL model could not be separated from student-
centered syntax. The identifying the problem syntax directed the students to identify 
problems given by the teachers. The process of identifying problems was the initial 
stage of mastering problem where an object in a particular situation could be recognized 
as a problem. The research results showed that problem recognition could encourage the 
idea of solutions for the problems around (Erlina et al., 2018). The teachers encouraged 
the students to identify useful problems and found alternative solutions to the complex 
problems. Scientific methods could be used to identify problems to give the students 
potential to produce the right problem solving. Besides, the constructing information 
syntax enhanced the students to understand a new set of information in the form of 
storytelling pictures. The research results revealed that the process of connecting new 
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information with the understanding possessed by the students could construct new 
knowledge that could be used to solve the problems found (Glynn & Duit, 2012). The 
conducting experiment syntax directed the students to carry out the steps of 
Biotechnology experiment. The experiment provided opportunities for the students to 
understand new material and look for explanations of why it happened. The results of 
the research indicated that when the experiment was going on, the teacher had the task 
to guide the students to conduct the experiment based on the scientific method in order 
to obtain valid experimental results and suitable with existing theories (Hwang et al., 
2009). The syntax of analyzing experimental results aimed to train the students to 
analyze data based on the results of Biotechnology experiment carried out and to answer 
several questions based on the data obtained. The results of the research showed that the 
activity of analysis could train the students' creative thinking skills in solving a problem 
(Taconis et al., 2001). The elaborating creativity syntax also led the students to 
understand the problems in different situations as a follow-up to the results of 
Biotechnology experiment conducted. The results of creativity product emphasized that 
what was produced from the process of creativity was something new, original, and 
meaningful. Thus, the students must be prepared to survive through provision of 
communication skills, action, and creativity. The results of the research showed that the 
teacher’s elaboration activities needed to adjust the learning environment in a condition 
that could facilitate the students to develop their creativity so that the potential in 
students could be explored optimally (Wicaksono, 2017). The students needed to 
understand new concepts or new relationships between ideas that they already had. The 
idea was used to solve various kinds of problems that existed in the environment around 
them. Then the reflecting syntax directed the students to conclude concepts and 
scientific ideas that had been used in the learning process. This reflection activity aimed 
to provide understanding of the process and results of concept mastery and scientific 
creativity in the learning process. Reflection allowed the students to think ideas more 
varied and helped process the experience, and the results they got would be better. The 
results of the research revealed that reflection could compare the experience that had 
been obtained by other students to be used for an advanced material as an additional 
(Dai, 2019).  

Based on Table 3, there were six student activities observed, including reading the 
teaching material, understanding the information, conducting the experiment, analyzing 
the data, following up on the findings, and concluding the findings. The experiment 
activity gained the highest average percentage score at 85% that was categorized as very 
active. Conducting experiment grew the students' creative thinking skills that allowed 
the students to express the knowledge that had been previously possessed in the 
Biotechnology experiment steps. The results of the research showed that through 
experiment activity, the students had direct experience in learning and proved the 
presence or absence of a gap between the theories that had been studied and the 
practices carried out (Jatmiko et al., 2016). The concept mastery after the experiment 
activity could be followed up with different problems to foster the students' creative 
thinking skills. The students’ activeness was encouraged through the process of 
expressing creative ideas to solve different problems in real life (Swarat et al., 2012).  
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The application of the BIOSEL model was certainly inseparable from the problems 
found in the class, such as some students were less interested in carrying out the 
Biotechnology experiment that required the teachers to motivate them through 
demonstration. It is important that students have learning motivation in order for the 
conducive learning process in the classroom will take place (Wicaksono et al., 2015). In 
the aspect of motivation, the teachers played an important role in creating a climate and 
positive attitude that encouraged the success of student learning. Presentation of the 
problem became an important factor in encouraging them to express creative solutions. 
A problem causes an individual to try to solve the problem at hand using various ways 
such as thinking, trying, and asking to solve the problem. One indicator of concept 
mastery in the BIOSEL model was that the students must be able to understand the 
function of Biotechnology experiment tools and materials to avoid failure as well as 
need to know the variables that must be controlled. In addition, the students were still 
constrained in conducting Biotechnology experimental data analysis, thus direction 
through explanations of variables and data needed to be provided for students. Data 
analysis is useful in compiling findings from various sources of data collection because 
it is very helpful in solving a problem (Scanlon et al., 2004). 

CONCLUSION 

Based on the above research results and discussion regarding validity and practicality of 
the BIOSEL model to improve the concept mastery and scientific creativity of junior 
high school students, some conclusions are drawn. Based on the expert and user 

validation results, validity of the BIOSEL model to improve the concept mastery and 

scientific creativity of junior high school students achieved an average score of ≥ 60% 

categorized as valid, including content, construct, and face validities. Therefore, it was 
feasible to be apply in the learning process. Meanwhile, practicality of the BIOSEL 

model to improve the concept mastery and scientific creativity of junior high school 

students were as follows: (1) implementation of each syntax of the BIOSEL model had 

an average score of < 3.6, categorized as very good; (2) Relevant student activities to 
the BIOSEL model had an average score of < 85%, categorized as very active; and (3) 
obstacles found during the learning process using the BIOSEL model had the 
appropriate alternative solutions that they could support students' concept mastery and 
scientific creativity.  

The implication of this research is that the BIOSEL model is suitable for Biotechnology 
material learning process that needs the right mastery so that students have the ability to 
make decision about which Biotechnology is good and have creativity to overcome the 
risks. This BIOSEL model still requires further effectiveness testing through description 
of concept about the steps of Biotechnology implementation that describes a unity 
coherently and appropriately.  
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