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Abstract: Cell and molecular biology are among the topics that have led to the application of 
molecular technology. Problems arise when learners lack understanding of concepts or even 
frequent misconceptions due to many abstract concepts. This study aims to determine the 
level of student understanding through a resume in the form of a portfolio. The research 
method used descriptive approach. The population of the study is the students of Biology 
Education study program which has taken the subject of cell Biology and molecular number 
of 102 students, and the sample determination using random cluster so that 40 students are 
obtained. Data were analyzed descriptively-quantitative. Based on the findings in the field, 
it is known that the average value of the resume portfolio of 71.60 and categorized high. 
Thus, the students' concept of understanding is in the high category so that the assignment 
method makes the resume in the form of portfolio able to give better understanding of the 
concept of lecture material of Cell and Molecular Biology, with the average value of concept 
understanding through portfolio is in high category.  
 
Keywords: Cell and molecular biology; Concept understanding; Portofolio; Resume task 

  

Introduction  
 

The concept of learning according to constructivist 
theory is a learning process that conditions students to 
carry out an active process of building new concepts, 
new understandings, and new knowledge based on data 
(Supriyadi, 2018). The purpose of constructivism 
learning is determined on how to learn, namely creating 
new insights that require productive creative activities 
in real contexts that encourage learning to rethink and 
demonstrate (Riyanto, 2018). 

In the view of constructivism, students are central 
in the learning process so it is important for students to 
be able to build their own learning patterns, so that 
students have the habit of thinking and freedom in 
expressing ideas or arguments (Bullen, 2001). Therefore, 
the learning process must be designed and managed in 
such a way as to be able to encourage students to 
organize their own experiences into meaningful 
knowledge (Admiraal, 2014). 

Biology is a branch of science that has a very large 
role for life, because biology learns everything about 
living things (Aryani et al., 2018). Science learning 
(specifically) as the purpose of education in blooming 
taxonomy, is expected to provide knowledge in learning 
(Holbrook et al., 2009). The type of knowledge in 
question is basic knowledge, principles and concepts 
that are useful for everyday life. Knowledge outline 
describes the facts that exist in nature to be understood 
and deepened further, and see the existence of 
information and order (Chen et al., 2022). 

The many biological problems in everyday life, one 
of which is the field of cell and molecular biology 
studies. Cell and molecular biology is a lively topic of 
discussion because it has led to the application of 
molecular technology (Istiningrum et al., 2016). 
However, problems in the study of cell biology and 
molecular biology arise when students lack 
understanding of concepts or even frequent 
misconceptions (Pakpahan et al., 2020). Concepts in the 

https://doi.org/10.29303/jppipa.v9i4.3403
https://doi.org/10.29303/jppipa.v9i4.3403


Jurnal Penelitian Pendidikan IPA (JPPIPA) April 2023, Volume 9 Issue 4, 1881-1885 
 

1882 

study of Cell Biology and Molecular Biology made 
students confused in understanding and studying them, 
so the study of cell biology and molecular biology was 
difficult for students to understand (Veselinovska et al., 
2011). 

This Cell and Molecular Biology course is one of the 
compulsory subjects in various majors in Biology or 
Biology Education, and one of them is the Biology 
Education Study Program FKIP UHAMKA. 
Competencies that must be achieved in this course are 
students able to understand and master the concepts of 
cells, cellular metabolism, and the molecularity of a 
cellular mechanism. Study of cell biology as a very 
interesting aspect of biology to study, and always 
experiences developments in accordance with the 
development of the age (technology) (Veselinovska et 
al., 2011). 

The concept is the essence of a series of experiences 
in describing the characteristics and characteristics of an 
object or fact, both in the form of processes and different 
mechanisms between groups (Rustaman et al., 2005). 
That way, students must be able to understand and 
master the concepts (studies) of cell biology and abstract 
and complicated molecular biology as a provision to 
teach or teach these concepts to prevent dislike of cell 
and molecular biology, and avoid misconceptions 
(Ammase et al., 2019).  

There needs to be a change in the way of teaching 
to attract students' attention so students are interested in 
learning and like the concept of the lesson even though 
it is abstract or complicated (Ellizar et al., 2018). 
Accuracy in using learning methods that are in 
accordance with a concept or subject matter will be able 
to improve understanding of concepts and encourage 
maximum cognitive learning outcomes (Velly, 2021). 
One learning method that is able to improve learning 
outcomes is the assignment method. The assignment 
method is a way of presenting learning material where 
the teacher gives a specific task so that students do 
learning activities (Oktavianty, 2018). The portfolio-
based assignment method is an alternative that can be 
used in learning. Portfolio assignment method can 
improve student learning activities and outcomes 
(Oktavianty, 2018). In addition, the portfolio can be 
useful so that students have the ability to express and 
express themselves as individuals or groups. Portfolios 
can also increase students' knowledge, understanding, 
understanding, and reasoning abilities that are 
increasingly creative and critical-analytic (Ford, 2009). 

Learning experience theory, it is known that 
rewriting from what is heard and seen gives an increase 
in learning memory by 70%, so that it will give outcomes 
at the level of thinking analyzing, defining, creating, and 
evaluating (Tay et al., 2019). By assigning students to 
make resume topics on molecular cell biology studies in 

the form of portfolios, it is expected to explore students' 
understanding of molecular cell biology studies (Wakao 
et al., 2012). Therefore, researchers are interested in 
analyzing the level of concept understanding through 
portfolio resume assignment methods in the Cell and 
Molecular Biology course. The hope is that the 
assignment in the form of a portfolio can improve 
students' understanding of the concepts of cell and 
molecular biology, and avoid misconceptions (Pastore, 
2018). 

 
Method  

 
This study aims to measure and describe the level 

of student understanding seen from the results of the 
understanding test and the results of the portfolio 
resume assignment. The research method used is a 
descriptive approach. This study describes or delineates 
the research outcome variables of the instrument. The 
data source used is the result of portfolio resume 
assignment. Then the data is interpreted and analyzed 
so that understanding of the concept can be known. 

The population in this study were all Biology 
Education study program students who had taken cell 
and molecular biology courses (semester IV) totaling 102 
people. The sample used in the study was taken by 
cluster random sampling and selected as many as 40 
students. The research instrument analyzed was the 
results of the portfolio resume. Assessment of the results 
of resume assignments in the form of portfolios using 
score rubrics, aspects assessed include: the suitability of 
the content of the material/content (understanding) 
with the concept of Molecular Cell Biology being taught; 
systematic writing and drawing; the timeliness of 
collecting, as well as the originality and creativity of the 
portfolio designs presented. 

 

 
Figure 1. Research procedures 

 

The collected data is analyzed descriptively-
quantitative, that is to describe or describe the data as it 
is without intending to generalize. Existing data are 
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processed using percentage techniques (average value) 
so that data presentation is obtained in the form of 
tables, graphs, diagrams (Sugiyono, 2019). The average 
value that has been converted into a percentage is 
converted into the category of achieving success.  

The data that has been collected will be analyzed by 
comparing the number of answer scores obtained from 
respondents with the total score multiplied by 100%, the 
data is expressed in percentage form. The calculation 
formula according to Ali (2013) is as follows: 

 

𝑝 =
∑F

∑N
= 100 % 

(1) 

 
Information: % = Achievement percentage; n = Sum of 
scores on an item; and N = Sum of maximum scores on 
an item. 

 

Result and Discussion 
 

Based on the results of portfolio resume 
assessments made by students, it can be seen that 
students' understanding of concepts shows the average 
value which is classified as high in the category of 71.60. 
And when viewed from each topic of molecular cell 
biology lecture material made resumes show the 
average value of understanding concepts that are also in 
the high category. Figure 2 shows the comparison of the 
average scores of student portfolio resume results in 
presenting cell and molecular biology concepts. 

Understanding the concept is interpreted as the 
ability of students to grasp the meaning or concept 
(material) that they have learned (Bayyat, 2020). 
Understanding of this concept can be seen from how the 
learning process has been carried out by students 
(Boelens et al., 2018). By giving assignments to students 
in the form of making a resume topic Molecular Cell 
Biology lectures in the form of a portfolio turned out to 
have an impact on increasing understanding of student 
concepts. Portfolios are an alternative means of 
assessment that can describe the process of what they 
already know, understand, and do, so that learning 
objectives are achieved in an appropriate form of 
assessment (Hamalik, 2019). 

The assignment method in the form of a portfolio 
gives a positive impact on students. Figure 2 shows that 
the assignment method to create a resume formed in the 
end result of a portfolio is able to provide better 
understanding of the concept of Molecular Cell Biology 
lectures, with the average value of concept 
understanding through portfolios being in the " High" 
category for each subject. discussion in Molecular Cell 
Biology lectures. 

 

 
Figure 2. Comparison diagram of the average value of resume 

tasks in portfolio form 

 
The result of a good understanding of the concept 

of students is certainly due to the benefits of resume 
assignments in the form of a portfolio. Wiggins (1990) 
explains that portfolios are proven to be able to improve 
student learning outcomes and abilities. Portfolios can 
be a reference to measure student abilities (Clarke et al., 
2018). The use of portfolios is as an assessment for 
learning so as to make students able to reflect on what 
they think, and pour (rewrite) their thought processes at 
the time or end of learning (Klenowski, 2018). 

Portfolios prepared by students are facilities that 
can be used to reflect the process of teaching and 
learning activities (Clement et al., 2018). For lecturers, 
the portfolio will help clarify and visually articulate how 
the conditions of the process have been carried out 
(Hamalik, 2019). Apart from being an alternative 
assessment method, the use of portfolios can help the 
process of developing insight and learning experiences 
in students to compile and evaluate related concepts that 
have been learned (Riyanto, 2018). 

Therefore, the portfolio can be useful to train 
students' thinking skills in exploring the tasks that 
become bills in lectures. Portfolio implementation can be 
a method to improve students' understanding of 
biological concepts (Ziegler et al., 2012). Learning 
experience theory, that rewriting from what is heard and 
seen gives an increase in learning memory by 70%, so 
that it will provide outcomes at the level of thinking 
analyzing, planning, creating, and evaluating (Pastore, 
2018). 

Meanwhile, by giving assignments to resume 
lecture topics in the form of portfolios can affect the 
quality of the resulting portfolio because it relates to 
understanding the concept of what he has learned. 
Hamalik (2019) said that external factors that influence 
one's understanding one of which is the way of delivery, 
and learning environment. And this means that making 
a resume in the form of a portfolio is one of the ways in 
which students convey an understanding of the concepts 
they know during the lecture process (Alam et al., 2015). 
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Conclusion  

 
Based on the results of the research that has been 

done it can be concluded that the resume assignment 
method in the form of a portfolio is able to provide a 
good understanding of concepts for students, so that it 
can be used as an alternative method of learning and 
assessment in lectures. Suggestions that can be given to 
follow up on the results of this study are the need for a 
learning approach for students to be able to enrich 
concepts and understand independently related to 
concepts in Molecular Cell Biology as an important 
concept to support the next level of Biology material. 
And the need for habituation by providing study bills to 
students in order to practice their thought process skills. 
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