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Abstract – This research aims to make simple 
modeling of the crystal structure of carbon 
tetrachloride, diamond, and fullerenes using molymod. 
The method used is a descriptive quantitative with the 
research stages including the selection, making, and 
testing the feasibility of crystal structure. The 
feasibility of the crystal structure was assessed using a 
product feasibility test sheet and analyzed using the 
ideal standard mean equation. The development of a 
crystal structure model was carried out using a simple 
and easy method to obtain equipment in the form of 
molymod. The results of this research indicate that the 
crystal structure of carbon tetrachloride, diamond, and 
fullerenes can be interpreted significantly and easily 
with the help of molymod. The simple model of the 
crystal structure is also suitable for use as a physics 
learning medium that can help students understand 
abstract crystal structure material.   
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1. Introduction

In facing the challenges of the industrial revolution 
4.0 and the 21st century, teacher and student need to 
be equipped in their spirit to continue to innovate in 
developing physics science. This is intended so that 
quality of physics learning can continue to increase 
and create a person who excels in mastering physics 
and technology materials that are integrated with 
existing cultural values. Moreover, physics is a 
branch of natural science that reveals every physical 
phenomenon that exists in everyday life, both 
physical symptoms caused by nature itself or those 
produced by humans [1]. Therefore, physics teachers 
and students need to collaborate to mutually express 
every physical symptom that appears in life 
practically and understandably. In expressing 
physical symptoms that appear in life, teachers 
should use learning media that are simple, easy to 
use, and easy for students to understand in depth. 
One form of interpreting physical symptoms so that 
students can easily understand them is through 
modeling with the help of simple equipment [2]. 
However, students need to be given the freedom to 
construct modeling of symptoms or physical 
concepts so that they can interpret what they are 
learning. 

The majority of physics material modeling in 
schools is in the form of a set of teaching aids to help 
model abstract physics material [3]. The teaching 
aids kit, especially the physics material modeling kit, 
is usually only owned by schools in big cities, while 
schools in remote areas are difficult to have. 
However, the majority of student activities in remote 
areas are very dependent on the nature they live in 
and still hold tightly to cultural values so that they 
can interpret the physical material they learn through 
cultural approaches or natural activities [4]. This is 
what students who live in urban areas do not have. 

https://doi.org/10.18421/TEM102-50


TEM Journal. Volume 10, Issue 2, Pages 883‐891, ISSN 2217‐8309, DOI: 10.18421/TEM102‐50, May 2021 

884                                                                                                                 TEM Journal – Volume 10 / Number 2 / 2021. 

Besides, with easy access to technology and 
information from the outside world, physics teachers 
should be able to overcome existing limitations in 
their schools through various physics learning 
initiatives. Even though a physics modeling kit is not 
owned by schools in remote areas, physics teachers 
should also be able to outsmart it by innovating using 
simple, accessible, and easy tools to model physics 
material. 

Through the development of physics material 
modeling, it can make it easier for teachers to teach 
physics material to students so that they can be 
helped in understanding the physics material [5]. 
Besides, with the development of physics material 
modeling, it can also provide various choices of 
learning media that can be used by teachers when 
teaching physics material to their students. 
Furthermore, apart from using a physics modeling kit 
that is difficult to reach, modeling of physics material 
can also be done using simple tools that are easily 
available to anyone, one of which uses the help of 
molymod [6]. This is also supported by the results of 
research which reveals that modeling of physics 
classes using molymod's assistance can make it 
easier for students to study physics material, 
especially crystal structures that are abstract [7]. 
Molymod is also a learning medium that can increase 
the creativity and innovation abilities of students in 
modeling physics courses [8]. Thus, the existence of 
abstract modeling of physics material, one of which 
is about the crystal structure, is needed in the physics 
learning process. 

Molymod is a simple tool used to model a 
molecule or crystal structure [9]. Even though some 
are made of wood, most molymods on the market are 
made of plastic. Molymod consists of dots and small 
plastic rods. This molecule can be used to model 
crystal structures in the form of tetrahedral, 
hexagonal, or planar forms [10]. However, modeling 
using molymod is still rarely done by teachers in 
schools, even though modeling using molymod is 
easy to do and can increase the creativity of students 
[11]. Modeling using molymod can also be used to 
model various types of crystal structures such as 
precious crystals in the world, namely diamonds 
[12]. Therefore, with the variety of crystal structures 
that can be modeled using the help of molymod and 
the rarity of modeling using molymod, there is a need 
for innovation in the development of physics learning 
media in the form of molymod-assisted crystal 
structure modeling. The crystal structure modeled 
with the help of molymod in this research is the 
crystal structure of carbon tetrachloride, diamond, 
and fullerenes. 

 
 

The crystal structure that is modeled using 
molymod assistance is in the form of carbon 
tetrachloride, diamond, and fullerenes because the 
three crystal structures have different shapes. 
Through the modeling of crystal structures with 
different shapes, students are expected to be able to 
know more about the characteristics of each crystal 
form and its life benefits. The three crystals are used 
because they are crystals composed of carbon atoms 
from simple to complex [13]. Besides, the selection 
of the three crystal structures was also carried out 
because the three crystal structures are basic crystal 
structures that form more complex crystal structures 
[14].  

In general, the crystal structure of carbon 
tetrachloride is tetrahedral with the chemical formula 
CCl4. These carbon tetrachloride crystals are often 
used in organic chemical synthesis, fire 
extinguishing, and refrigeration. At room 
temperature, carbon tetrachloride is a colourless 
liquid with a sweet odour. The shape of a tetrahedral 
crystal is like the form of a carbon crystal that binds 
to four chlorine atoms which is one of the basic 
forms of a more complex crystal structure [15]. The 
crystals are formed from the combination of a 
tetrahedral crystal structure, namely a diamond. 
Diamond is a crystal with a more complex tetrahedral 
combination than the crystal structure of carbon 
tetrachloride. In general, carbon with atomic number 
six has two and four-electron configurations. This 
means that there are four electrons in the outer shell 
of the carbon atom and when forming a diamond 
structure, these four electrons are used to form four 
single covalent bonds with four other carbon atoms. 
Therefore, the diamond has a very high melting point 
which is around 4000°C. This is caused by the 
covalent bonds between the carbon constituents 
which are very strong and will only be broken when 
the diamond crystals are heated to their melting point 
[16].  

Fullerenes are also crystals composed of carbon 
tetrahedral bonds. Fullerenes are a carbon molecule 
consisting of sixty carbon atoms so it is often 
referred to as C60. In the structure of the fullerene, 
each carbon atom bonds to three other carbon atoms 
in a pentagonal arrangement to form a hollow ball-
like structure in a football game. Fullerenes are not 
only hollow spherical, but also have a cylindrical 
shape which is often referred to as carbon nanotubes 
[17]. Based on the problems described above, this 
research will develop simple modelling of the crystal 
structure of carbon tetrachloride, diamond, and 
fullerenes assisted by molymod. The development of 
a molymod-assisted crystal structure model is 
intended to create a crystal structure model that has 
never been made by researchers before using simple 
and accessible tools for everyone.  
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2. Methods 
 

This research is quantitative descriptive research 
with the stages including the stage of selecting, 
making crystal structures, and testing the feasibility 
of crystal structures as innovative physics learning 
media. The first step in this research is to select the 
crystal structure that will be modeled with the help of 
molymod. The topic of the crystal structure chosen to 
be modeled with the help of molymod is the crystal 
structure of carbon atoms consisting of carbon 
tetrachloride, diamond, and fullerenes. The reasons 
for choosing the three crystal structures have been 
explained in the previous section, but the main 
reason for selecting the three crystal structures is 

because the three crystal structures are composed of 
carbon atoms from the simplest to the most complex 
[18]. Therefore, the structure of the three crystals 
may be interconnected and make it easier for students 
to identify similarities and differences. 

The next step is to find a reference source for 
modeling physical symptoms, especially crystal 
structures using the help of molymod by fixing the 
limitations of the modeling that has been constructed 
by previous researchers. The next step is to design 
the structural design of the three crystals that have 
been selected. The design of the three crystal 
structures modeled through the help of molymod is 
shown in Figure 1 below. 

 

 
 

Figure 1. Design of crystal structure, (a) carbon tetrachloride, (b) diamond, and (c) fullerenes 
 
The second stage is to construct the modeling of 

the crystal structure of carbon tetrachloride, diamond, 
and fullerenes using the help of molymod based on 
the design shown in Figure 1. The initial step is to 
prepare the equipment in the form of a molymod set 
and the mold results of the crystal structure design of 
carbon tetrachloride, diamond, and fullerenes as 
shown in Figure 1. Molymod used in this modeling 
consists of round and cylindrical shapes. After all the 
equipment has been prepared, the next step is to take 
60 molymods which are round and cylindrical each. 
The next step is to construct a carbon tetrachloride 
crystal structure according to the design image 
shown in Figure 1(a). The step begins by taking five-
round molymods with details of four green and one 
black, and four cylindrical molymods. The next step 
is to connect the selected molymod according to the 
design of the carbon tetrachloride crystal structure as 
shown in Figure 1(a). 

After the carbon tetrachloride crystal structure is 
formed, the next step is to construct the crystal 
structure modeling for diamond and fullerenes. The 
steps taken in constructing the modeling of the 
diamond crystal structure were taking thirteen black, 
round molymods, and sixteen cylindrical molymods. 
The next step is to connect the selected molymod 

according to the diamond structural design as shown 
in Figure 1(b). Meanwhile, the steps taken in 
constructing the fullerenes crystal structure modeling 
were taking sixty black molymods and sixty-two 
cylindrical molymods. The next step is to connect the 
selected molymod according to the fullerenes 
structural design as shown in Figure 1(c). 

After the three crystal structures can be modelled 
with the help of molymod, the third step is to test the 
feasibility of the crystal structure model. This 
feasibility test was carried out to determine the 
feasibility of the third model of crystal structure 
assisted by molymod as an innovative physics 
learning medium. This feasibility testing phase was 
carried out by six experts consisting of two media 
expert lecturers, two material expert lecturers, and 
two physics teachers. The instrument used to assess 
the feasibility of the three crystal structure models 
used a feasibility assessment questionnaire with yes 
and no answer choices. Aspects that are assessed for 
feasibility include aspects of learning, material, 
appearance, and aspects of innovation. Meanwhile, 
the detailed assessment indicators for the feasibility 
of modeling the crystal structure of carbon 
tetrachloride, diamond, and fullerenes as innovative 
physics learning media is shown in Table 1. 
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Table 1. Feasibility Indicators of Crystal Structure 
Modelling 
 

No. Aspect Indicator 

1. Learning 

1. The suitability of the crystal 
structure model with the 
learning objectives. 

2. Clarity of learning instructions 
in the crystal structure model. 

3. The suitability of the delivery of 
the material presented in the 
crystal structure model with the 
principles of learning. 

4. The suitability of the given 
crystal structure model with the 
learning material. 

5. The suitability of the given 
crystal structure model with the 
personal abilities of students. 

2. Materials 

1. The effectiveness of explaining 
the learning material using a 
crystal structure model. 

2. The logical explanation of 
learning materials with a crystal 
structure model. 

3. Clarity of the concept of 
material with the accuracy of the 
application of the material to the 
crystal structure model. 

4. The conciseness of the material 
explanation. 

5. The accuracy of choosing 
climates in explaining the 
material using a crystal structure 
model. 

3. Display 

1. The suitability of the colour 
selection between the crystal 
structure model and the design. 

2. The conformity of the crystal 
structure model with the design. 

3. Completeness of components 
between the crystal structure 
model with the design. 

4. The symmetry of the crystal 
structure model. 

5. The attractive shape of the 
crystal structure model. 

4. Innovation 

1. Creativity and innovation as a 
medium for learning physics. 

2. Ease of forming and dismantling 
the crystal structure model. 

3. The affordability of the crystal 
structure model to a large 
number of students. 

4. The use of the crystal structure 
model as an innovation in 
learning media for physics. 

5. Ability to provide feedback 
opportunities to students. 

After obtaining the feasibility test data for crystal 
structure modeling as an innovative physics learning 
medium, the next step is to analyze the feasibility 

data. The analysis technique used to analyze the 
feasibility of modeling the crystal structure is using 
the ideal mean equation X  and the ideal standard 
deviation SD  which is shown in equations (1) and 
(2) below. 

X
1
2

ideal maximum score ideal minimum score       1  

SD
1
6

ideal maximum score ideal minimum score    2  

Based on equations (1) and (2), the ideal maximum 
score can be obtained by multiplying the number of 
items of the indicator by the highest score. The ideal 
minimum score is obtained by multiplying the 
number of items of the indicator by the lowest score. 
The next step is to convert the score into a value with 
the eligibility criteria which is shown in Table 2. 

 

Table 2. Feasibility Criteria for Crystal Structure 
Modelling 
 

Assessor Score 
Feasibility 
Criteria 

Category 

X X 1,0 SB  X 66,67 
Very 

Feasible 
X 𝑋 X 1,0 SB 50 𝑋 66,67 Feasible 

X 1,0 SB 𝑋 X  33,33 𝑋 50 
Not 

Feasible 

X X 1,0 SB  X 33,33 
Very Not 
Feasible 

 

Based on Table 2, it shows that X  is the value of 
each feasibility aspect of modeling the crystal 
structure of carbon tetrachloride, diamond, and 
fullerenes as an innovative physics learning medium 
[19]. 

 
3. Results and Discussion 

 
The first research result is to develop a crystal 

structure design for carbon tetrachloride, diamond, 
and fullerenes which can be shown in Figure 1. The 
design of these three crystal structures was developed 
based on references from several relevant reference 
sources who often conduct research using the three 
crystals. Some of the reference sources used in this 
research are still lacking and related. The 
shortcomings and limitations contained in the crystal 
structure modeling carried out by previous 
researchers include the use of complicated and 
difficult to obtain equipment so that it is difficult to 
construct by students [20]. Modeling is also carried 
out with the assistance of computational software. 
Even though the results are more interesting, the 
modeling cannot improve the motor skills and 
creativity of students [21]. Thus, this crystal structure 
modeling is a development innovation from previous 
crystal structure modeling. Improvements were made 
not only in the specifications of the equipment used 
but also in the type of crystal structure being 
modelled.  
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After that, the results of further research were to 
construct the modeling of the crystal structure of 
carbon tetrachloride, diamond, and fullerenes 
assisted by molymod. The modeling of the crystal 

structure of carbon tetrachloride, diamond, and 
fullerenes assisted by molymod as an innovative 
physics learning medium can be shown in Figure 2. 

 

 
 

Figure 2. Molymod-assisted crystal structure modelling, (a) carbon tetrachloride, (b) diamond, and (c) fullerenes 
 

Based on Figure 2, it can be observed that in 
general, the crystal structure models of carbon 
tetrachloride, diamond, and fullerenes constructed 
with the help of molymod have the same shape as the 
crystal structure design shown in Figure 1. In Figure 
2 it can be shown that molymod is assembled to form 
the three. The previously described crystal structure 
consisting of spherical molymods connected by a 
cylinder. The spherical molymod acts like an atom 
while the cylindrical molymod acts as a bond in the 
crystal structure [22]. Molymod which is spherical 
has a different colour from one another. This aims to 
distinguish between the atoms that act as the central 
or targeted atoms and the atoms that are attached to 
the central atom or the nearest atom. As shown in 
Figure 1(a) which is a modeling of the crystal 
structure of carbon tetrachloride. In Figure 1(a), the 
sphere molymod used consists of two colours, 
namely black and green. This is done because the 
black molymod shows the carbon atom which acts as 
the central atom. While the green molymod shows 
the chloride atom which acts like an atom attached to 
the central atom. The green colour molymod used in 
Figure 1(a) consists of four because there are four 
chloride atoms bonded to carbon. This also agrees 
with the chemical formula for carbon tetrachloride 
which is 𝐶 𝐶𝑙 → CCl . 

Furthermore, carbon tetrachloride crystals are one 
of the compounds that have hepatotoxic and 
nephrotoxin properties. This means that carbon 
tetrachloride crystals are toxic or poison that attacks 
the liver and kidneys. These crystals attack the liver 
and kidneys by producing oxidative stress on the 
kidneys through lipid and protein peroxidation [23]. 
Figure 1(b) which is a diamond crystal structure 
modeling, shows that the molymod sphere used 
consists of three colors, namely black, blue, and 

green. However, based on a design that has been 
developed by the theory, it shows that the crystal 
structure of a diamond consists only of carbon atoms 
which are denoted in black. This is because in this 
research the amount of molymod provided is limited, 
so the researchers tricked it so that a diamond crystal 
structure model could be formed using green and 
blue spherical molymods. Therefore, this can be one 
of the limitations or drawbacks of this research that 
the spherical molymod used is limited.  

In Figure 1(b) all molymod spheres act as the 
central atom and the atoms are attached to the central 
atom. This is due to the crystal structure of the 
diamond which consists of hard pure carbon bonds 
[24]. The sphere molymods used in Figure 1(b) are 
thirteen because four carbon atoms are bonded to 
each other. This also agrees with the chemical 
formula for a diamond, which is C. Furthermore, a 
diamond has a crystal structure which is a cubic 
arrangement of atoms, just as it is cubic, octahedral, 
and hexahedral. Diamonds are also one of the most 
valuable gemstones in the world, because of their 
beautiful luster and are the hardest gemstones in the 
world [25]. In the world of physics education, 
diamonds play an important role in the development 
of physics, especially in the field of optics. This is 
because diamonds are used to scratch the grating in a 
diffraction grating experiment [26].  

Furthermore, in Figure 1(c) which is a modeling of 
the fullerene’s crystal structure using black 
molymods consisting of twenty pieces. However, 
based on the design that has been developed by the 
theory, it shows that the crystal structure of 
fullerenes consists of sixty carbon atoms represented 
by black. This indicates that the number of carbon 
atoms modeled in Figure 1(c) is still less than sixty. 
This is because in this research the amount of 
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molymod provided is limited, so the researchers 
tricked it so that the fullerenes crystal structure 
model could still be formed using the available 
molymods so that the fullerene crystal structure is 
composed of pentahedral carbon bonds. In theory, 
the fullerene crystal structure is composed of 
pentahedral and hexahedral carbon bonds [27]. 
Therefore, this can be a limitation or a drawback in 
this research that the spherical molymod used is 
limited. 

In Figure 1(c) all molymod spheres act as the 
central atom and the atoms are attached to the central 
atom. This is the same for the crystal structure of 
diamonds. This is because diamond and fullerenes 
crystals are composed of bonds between carbons, 
fullerenes are composed of bonds of sixty carbon 
atoms [28]. The spherical molymods are used in 
Figure 1(c) number twenty, but there should be sixty 
of them because there are sixty carbon atoms that are 
bonded to one another. This is also by the chemical 
formula for a diamond which is 𝐶 . In general, 
fullerenes are insulators, but if the alkali metal is 
incorporated into fullerenes, at room temperature this 
material will act as metal. Fullerenes are magnets at 
high temperatures and pressures [29]. Fullerene 
crystals can also be used to develop solar cells with 
higher efficiency than poly-silicon solar cells. 
Fullerenes also have the potential to be used in fuel 
cell development or as electrical energy generation 
from chemical reactions between hydrogen and 
oxygen gas. In fuel cell batteries, the use of 
fullerenes is expected to produce fuel cells in small 
sizes [30]. Thus, it can be concluded that fullerenes 
crystals have enormous benefits for human life, one 
of which is the development of environmentally 
friendly and sustainable renewable energy sources. 

Furthermore, the three crystal structures that had 
been developed were then assessed for their 
feasibility by six experts. The purpose of this 
feasibility assessment is to determine how feasible 
molymod-assisted crystal structure modeling is used 
as a medium for learning physics in secondary 
schools. The results of the feasibility assessment of 
the three crystal structures are shown in Table 3. 

 
Table 3. Feasibility Results of Crystal Structure Modelling 
 

No. Aspect 
Aspect 
Value 

Category 

1. Learning 98.76 Very Feasible 
2. Materials 97.57 Very Feasible 
3. Display 87.85 Very Feasible 
4. Innovation 90.58 Very Feasible 

Average 93.19 Very Feasible 
 
Based on Table 3, it shows that overall that the 

molymod-assisted crystal structure modeling is very 
feasible to be used as an innovative physics learning 

medium. This is supported by the acquisition of an 
overall feasibility value of 93.19 or almost 100%. 
However, there are several aspects of assessment that 
have different values such as aspects of appearance 
and innovation which receive the least assessment 
than aspects of learning and material. This is due to 
the process of assessing the feasibility of modeling 
the molymod-assisted crystal structure, the six 
assessors are of the view that the three crystal 
structures modeled with the help of molymod are less 
innovative. They argue that crystal structure 
modeling is more innovative if it is modelled by 
utilizing existing technological advances so that 
students also further improve their technological 
literacy and digital literacy skills. This is also by 
research which shows that modeling the crystal 
structure of cellulose with the help of spreadsheets 
will produce attractive and interactive visualization 
of images [31]. Other studies have also revealed that 
visualizing crystal structures using a blender software 
can produce a movable three-dimensional 
visualization of crystal structures, making it more 
interactive and communicative which can increase 
students' interest in learning it [32]. The opinions 
expressed by the six assessors are in principle 
correct, but the purpose of this crystal structure 
modeling is to improve the psychomotor abilities and 
creativity of students. 

Modeling rocky crystal structures also have 
disadvantages such as requiring a complex 
programming language and requiring equipment that 
is difficult to reach for students in remote areas [33]. 
Therefore, the modeling of the crystal structure used 
is assisted by molymod which can be assembled into 
other crystal structures so that it supports the 
achievement of psychomotor abilities, creativity, and 
is easily accessible to students in remote areas. 
Furthermore, the results of the feasibility assessment 
on the aspect of the appearance of the three crystal 
structures modelled with the help of molymod also 
obtained a small value of 87.85. This is due to the 
process of assessing the feasibility of modeling the 
molymod-assisted crystal structure, the six assessors 
have the view that the appearance of the three crystal 
structures modelled with the help of molymod is less 
attractive. They argue that the third model of the 
crystal structure with the help of the molymod is less 
flexible or symmetrical so that the appearance looks 
less sturdy. This is also by the results of research 
which reveals that a physics learning media should 
be developed as attractive as possible [34]. This is 
done so that the developed learning media can be a 
fun learning tool for students and can increase 
students' interest in learning difficult student material 
such as physics.  
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Besides, the six evaluators also argued that the 
crystal structure of carbon tetrachloride and 
fullerenes which were modelled with the help of 
molymod was not by the development design that 
referred to the appropriate theory. They put forward 
their argument that the model of the crystal structure 
of carbon tetrachloride constructed with molymod, in 
general, has the same structure as the design shown 
in Figure 1(b), but when viewed closely the colour of 
the spherical molymode shows different carbon 
atoms. This is a limitation in this research that the 
black spherical molymod indicates a limited carbon 
atom. Therefore, it was tricked by using round 
molymods that were green and blue to keep the 
carbon tetrachloride crystal structure formed. This 
also occurs when modeling the fullerene crystal 
structure consisting of sixty carbon atoms. The six 
evaluators of the feasibility of crystal structure put 
forward their arguments that the fullerenes crystal 
structure model constructed with molymod structure 
is less like the design shown in Figure 1(c). When 
viewed carefully the carbon bonds that form the 
fullerenes crystal structure in Figure 1(c) consist of 
pentahedral and hexahedral bonds. However, the 
fullerenes crystal structure modelled in this research 
is only formed from pentahedral carbon bonds as 
shown in Figure 2(c). It is also a limitation in this 
research that the spherical molymod is black which 
indicates a limited carbon atom. Therefore, it was 
done by modelling the crystal structure of fullerenes 
which are composed of pentahedral carbon bonds. 

The modeling of the crystal structure of carbon 
tetrachloride, diamond, and fullerenes assisted by 
molymod can be used as an alternative to innovative 
physics learning media for high school or college 
students, especially on the topic of crystals and their 
characteristics. By using the modeling of these three 
crystal structures, students can be helped in 
understanding and applying directly the basic 
concepts of atomic bonds in a crystal, the smallest 
form of a crystal, and various forms of crystal 
structures. Moreover, the modeling of the three 
crystal structures with the help of molymod can be 
assembled by the students, so that they can model 
other crystal structures according to their 
understanding of the concept and creativity. This is 
supported by the statement of Arista and Kuswanto 
that physics modelling or physics teaching aids used 
as a physics learning medium can improve students' 
understanding of concepts and creativity [35]. Thus, 
so that physics learning activities are more 

 
 
 
 
 

interactive and so that students interpret the learning 
they are doing, the teacher should direct students to 
apply the physics concepts they have learned into 
direct life, one of which is through modeling the 
physics concept of the crystal structure. Besides, 
through modeling the three crystal structures, the 
teacher can also increase the creativity of students by 
asking them to construct other crystal structure 
models with various shapes which are of course 
based on existing theories and designs. 

 
4. Conclusion 

 
The modeling of the crystal structure of carbon 

tetrachloride, diamond, and fullerenes is designed and 
constructed using simple, inexpensive, and easily 
accessible equipment for middle schools or colleges 
in remote areas, one of which uses molymod. The 
results of modeling the three crystal structures are 
generally the same as the design that refers to the 
theory shown in Figure 1. However, the modeling of 
the three crystal structures in this research has several 
limitations, namely the lack of availability of 
uniformly colored spherical molymods, such as black 
spherical molymods which are not available. 
adequate. As a result, some of the carbon atoms in the 
crystal structure of a diamond are modelled using a 
non-uniform colored spherical molymod, which 
should be all black, but also uses blue and green 
colors. This also happens when modeling the crystal 
structure of fullerenes. Fullerene’s crystals are 
spherical in the form of pentahedral and hexahedral 
carbon bonds, but due to the limited black spherical 
molymod which is a manifestation of carbon atoms, 
the fullerenes crystal structure modeled in this 
research is only composed of pentahedral carbon 
bonds. These are limitations and deficiencies in this 
research which can be corrected by future researchers. 
Future researchers can also use molymod to model 
other crystal structures with more complex atomic 
bonds. Besides, the modeling of the three crystal 
structures supported by molymods is also suitable for 
use as an innovative physics learning medium. This is 
evidenced by the results of the feasibility assessment 
of the three molymod-assisted crystal structure 
models conducted by experts to obtain decent results. 
Through the media of physics learning using 
molymod-assisted crystal structure models, it is hoped 
that students' understanding of the concept and 
creativity of the crystal structure material and its 
characteristics will increase. 
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