
1.  Main Abstract
 The protect�on of b�od�vers�ty �s �mportant for our future 

and the �ncrease �n env�ronmental problems shows the 
�mportance of ra�s�ng env�ronmental awareness. W�th�n 
the scope of the r�ch b�od�vers�ty of our country, the 
�mportance of act�ve learn�ng of arthropods and fish �n 
b�ology lessons �s �ncreas�ng. In add�t�on, the d�stance of 
students from arthropods for var�ous reasons poses a 
problem �n ra�s�ng an env�ronmentally consc�ous 
�nd�v�dual. The lack of �mportance g�ven to laboratory 
act�v�t�es �n schools and the d�fficult�es �n prepar�ng the 
mater�als related to the class�ficat�on of 9th grade l�v�ng 
th�ngs make �t d�fficult to teach the concepts. When the 
textbooks are exam�ned, �t �s seen that the examples related 
to the an�mal k�ngdom are �nsuffic�ent and make �t d�fficult 
to learn the concepts. Exh�b�t�ng fish and arthropod 
spec�mens �n epoxy res�n �n b�ology laborator�es �nstead of 
stor�ng them �n ethanol or formal�n prov�des more usage 
areas. In th�s method, the color loss �n stuffed an�mals �s 
less than those stored �n l�qu�d. Our a�m of the project �s to 
prepare permanent and useful teach�ng mater�als by 
embedd�ng arthropods from G�resun reg�on and fish 
samples from our reg�on, obta�ned from fishermen's stalls, 
�n epoxy res�n. Preferred fish spec�es for epoxy res�n 
appl�cat�on for our project, Carass�us g�bel�o (Israel� 
Carp), Salmo trutta (Stream trout), Leuc�scus cephalus 
(Pu l l eyfish ) ,  D �p lodus  annu la r � s  (Spa r r �ng ) , 
Chel�don�chthys lucernus (Swallow), H�ppocampus 
guttulatus (Sea squ�d) fish) was. In add�t�on, the arthropod 
spec�mens treated w�th epoxy res�n were Carc�nus spp. 
(Freshwater crab), Pachygrapsus spp. (Saltwater crab), 
Scorp�ones spp. (scorp�on), Araneae spp. (sp�der), 
Lep�doptera spp. (Scaly-w�nged), Mantodea spp. 
(Mant�s), Odonata spp. (Daughter beetle), and Coleoptera 
spp. A webs�te called https://bio.giresunfenlisesi.com/  
conta�n�ng �nformat�on on epoxy samples was prepared 
and mob�le phones were d�rected to the relevant sect�on of 
the webs�te w�th the QR code appl�cat�on.

2.  Introduction
Conservat�on of b�od�vers�ty �s �mportant for our future 

and �t shows the �mportance of env�ronmental exper�ences 
�n ra�s�ng people's env�ronmental awareness [1].

It w�ll be very useful to prov�de act�ve learn�ng �n b�ology 

lessons about the fish d�vers�ty of our country surrounded 
by seas on all four s�des and to ra�se awareness about the�r 
�mportance �n the ecosystem. In the same context, students' 
d�stance from �nvertebrates to arthropods causes negat�ve 
att�tudes. The teach�ng mater�al to be prepared w�ll be used 
�n the b�ology laboratory env�ronment of our school and 
w�ll contr�bute pos�t�vely to the act�ve learn�ng process. In 
add�t�on, the prepared mater�als w�ll g�ve the opportun�ty 
to get to know and exam�ne the fish d�vers�ty and 
arthropods of our country.

The lack of �mportance g�ven to laboratory act�v�t�es �n 
schools and the d�fficult�es �n prepar�ng the mater�als 
related to the class�ficat�on of 9th grade l�v�ng th�ngs make 
�t d�fficult to teach the concepts. When the textbooks are 
exam�ned, �t �s seen that the examples related to the an�mal 
k�ngdom are �nsuffic�ent and make �t d�fficult to learn the 
concepts.

The tools used �n b�ology laborator�es �n secondary 
educat�on prov�de permanent learn�ng and act�ve learn�ng 
[2]. For th�s purpose, �t �s �mportant to prepare and exh�b�t 
aux�l�ary mater�als for b�ology lesson laboratory 
appl�cat�ons by us�ng fish belong�ng to our reg�on, wh�ch 
are sold at the fishermen's stall by G�resun fishermen, and 
arthropods l�v�ng �n our reg�on caught by us.

Our a�m of the project �s to prepare permanent and useful 
teach�ng mater�als by embedd�ng arthropods of G�resun 
reg�on and fish samples obta�ned from fishermen's stalls �n 
epoxy res�n med�um. In add�t�on, �t �s to prepare a webs�te 
conta�n�ng �nformat�on on arthropod-fish samples w�th 
epoxy appl�cat�on and to d�rect mob�le phones to the 
relevant webs�te sect�on w�th data matr�x appl�cat�on.

Our project d�ffers from the stud�es ment�oned �n the 
l�terature on the follow�ng �ssues.

1.  Epoxy res�n appl�cat�on for F�sh and Arthropods
2.  Exh�b�t�on of epoxy res�n samples �n the b�ology 

laboratory
3.  Establ�shment of a webs�te where epoxy res�n 

samples are promoted
4.  Creat�ng and rout�ng data matr�x for each sample
Students' d�stance from �nsects causes negat�ve att�tudes.
Conservat�on of b�od�vers�ty �s �mportant for our future. 

It �s �mportant to ra�se awareness for arthropods from 
�nvertebrates and to prevent the�r destruct�on.Prov�d�ng 
act�ve learn�ng about the fish d�vers�ty of our country 
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surrounded by seas on all four s�des and ra�s�ng awareness 
about the�r �mportance �n the ecosystem w�ll be very useful 
for the b�ology course. In our project, permanent and useful 
teach�ng mater�als were prepared by embedd�ng the 
arthropods of the G�resun reg�on and the fish samples 
obta�ned from the fishermen's stalls �n the epoxy 
env�ronment. 

The prepared teach�ng mater�al w�ll be used �n the b�ology 
laboratory env�ronment of our school and w�ll contr�bute 
pos�t�vely to the act�ve learn�ng process. In add�t�on, the 
prepared mater�als w�ll g�ve an opportun�ty to recogn�ze 
and exam�ne for students who have fear of arthropods such 
as �nsects and scorp�ons.
 The collect�ons of �nvertebrates and fish from vertebrates 
are an �mportant source for stud�es on b�od�vers�ty for the 
purpose of course mater�al �n secondary educat�on b�ology 
laborator�es. There are many methods for preservat�on �n 
the preparat�on, preparat�on, arch�v�ng, d�splay and 
educat�onal use of mater�als �n school laborator�es. Among 
the methods used for the preservat�on of these mater�als; 
dry�ng method by draw�ng the t�ssue flu�d of the an�mal, the 
method of stor�ng the t�ssue �n ethanol or form aldehyde 
solut�on, and the method of freez�ng the whole body �n the 
refr�gerator [3].

If there �s too much mater�al, �t w�ll be techn�cally d�fficult 
to store whole samples �n ethanol or formaldehyde solut�on 
or to freeze them. Therefore, the most appropr�ate storage 
method for future genet�c act�v�t�es �s to store sk�n and skull 
samples [4]. In fish, a s�m�lar structure can be prepared from 
g�lls and fins and covered w�th sk�n [5]. It also prov�des 
DNA analys�s thanks to the t�ssue samples obta�ned from 
the mater�als [6]. 

Taks�derm� has been translated �nto Turk�sh as 
embalm�ng. The foundat�ons of the embalm�ng method are 
based on mumm�ficat�on �n anc�ent Egypt. In the 19th 
century, some tax�derm�sts began to remove the bones 
completely and add them to separate collect�ons [7]. In 
add�t�on, spec�mens are preferred more �n museums for 
systemat�c and paleontolog�cal stud�es because they are 
preserved w�th the�r sp�nes [8].

2.1.  Mater�al Development and Model Teach�ng 
Method

W�th the develop�ng and chang�ng cond�t�ons, educators 
and those who need other presentat�on technolog�es can 
eas�ly find the teach�ng tools and mater�als they need �n the 
market. In these cases, teachers can prepare some of the 
tools and mater�als they need themselves, or they can have 
students prepare by gu�d�ng them [9]. What makes the use 
of mater�als �n educat�on so valuable �s the l�near 
relat�onsh�p between learn�ng and sense organs. Students 
learn 83% of the�r learn�ng by s�ght, 11% by hear�ng, 3.5% 
by smell, 1.5% by touch and 1% by taste. In add�t�on, 
people remember 10% of what they read, 20% of what they 
hear, 30% of what they see, 50% of what they see and hear, 
70% of what they say and 90% of what they do and say [10]. 
The effect of see�ng and hear�ng on learn�ng at th�s rate 
makes the des�gn of v�sual mater�als extremely �mportant.
Model Teach�ng Method; It �s a teach�ng method appl�ed 
w�th the help of examples of real objects made of the same 
or other mater�al, and objects brought to the classroom from 
the�r natural env�ronment. Models may be larger or smaller 
than the or�g�nal object, or may be exactly the same s�ze and 
structure as the actual object �t replaces [11].

In the field of sc�ence, �t �s �mportant for students to 
acqu�re concepts that are d�fficult to reach, dangerous, 
�naccess�ble even though they are abstract or concrete, both 

v�sually, aud�bly and descr�pt�vely by us�ng models �n the 
classroom env�ronment and by mak�ng use of today's 
technology [12].

2.2.  EPOXY Method and Mater�al Development
Epoxy �s any of the ma�n components or cured end 

products of 'epoxy res�ns' and also the name of the epox�de 
funct�onal group [13]. Epoxy has a w�de range of 
appl�cat�ons for structural and other purposes, �nclud�ng 
u s e  � n  m e t a l  c o a t � n g s ,  e l e c t r o n � c / e l e c t r � c a l 
components/LEDs, h�gh voltage electr�cal �nsulators, pa�nt 
brush fabr�cat�on, fiber-re�nforced plast�c mater�als and 
adhes�ve. Epoxy �s an adhes�ve chem�cal res�n from the 
thermosets group. Its res�stance to water, ac�d and alkal� �s 
very good, �t does not lose �ts res�stance feature over t�me. 
The epoxy adhes�ve filled �n the crack transforms the 
d�scont�nu�ty env�ronment created by the crack �nto a 
cont�nuous state, cont�nuously bonds both s�des of the crack 
along the crack and prevents stress accumulat�ons. 
Generally, two-component epox�es, l�ke other thermoset 
plast�cs, go from l�qu�d to sol�d after a certa�n per�od of t�me 
and reach the�r final hardness by matur�ng w�th�n a week or 
two. The word epoxy �s der�ved from two Greek prefixes: 
“ep�” mean�ng “over” and “oxy” mean�ng “sharp/ac�d�c”. 
Epoxy res�n m�xed w�th p�gment can be poured �n layers to 
create a pa�nt�ng med�um. It �s also used �n the form of dome 
res�n for jewelry, embell�shments and labels, and �n 
decoupage appl�cat�ons for art, countertops and tables [14]. 
Epoxy res�n was first synthes�zed �n 1930 and used for 
many �ndustr�al appl�cat�ons. These appl�cat�on areas are; 
bu�ld�ng mater�als, coat�ngs, compos�te mater�als, 
aerospace, lam�nates, adhes�ves [15].

3.  Method and Experimental Details
3.1.  Tools Used
Mater�als used for epoxy treatment for arthropods and 

fish:
Ÿ 4 un�ts ARC brand Ultra Transparent Cast Type 

Glossy Epoxy Res�n Transparent Set 
Ÿ 1 un�t of ARC brand Hardener
Ÿ Plast�c S�l�cone Gun
Ÿ S�l�cone Sealant 500 ml for the product�on of 2 molds 
Ÿ Conta�ner and wooden st�ck for m�x�ng Epoxy Res�n 

and Hardener
Ÿ P�n for fasten�ng 
Ÿ Electron�c balance
Ÿ A 5 lt bas�n prov�ded for use �n mak�ng s�l�cone molds
Ÿ L�qu�d soap

3.2.  Epoxy Appl�cat�on Stages
I. S�l�cone Mold Des�gn: 4 l�ters of tap water and 

l�qu�d soap were put �nto the bas�n prov�ded to be used �n 
mold mak�ng and m�xed.

II. W�th the help of 500 ml Plast�c S�l�cone Gun, 
S�l�cone Sealant �s poured �nto the bas�n and shaped w�th 
the help of hand, s�l�cone molds are obta�ned (F�g.1).

F�g. 1:  S�l�cone Mold Mak�ng

III.  4 parts of Transparent Epoxy Res�n and 1 part 
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part of Hardener were m�xed w�th the help of an electron�c 
balance �n a su�table conta�ner w�th the help of a wooden 
st�ck for 10 m�nutes (F�g. 2).

F�g.2: M�x�ng Epoxy Res�n and Hardener

      IV.  After pour�ng some of the Epoxy Res�n and 
Hardener m�xture �nto the molds, arthropod and fish 
samples were placed �n epoxy. The rema�n�ng part of the 
epoxy m�xture �s poured on the sample (F�g. 3& F�g. 4).

F�g. 3: Plac�ng �nvertebrate spec�mens �n epoxy

F�g.4: Plac�ng fish samples �n epoxy

3.3.  Arthropod and F�sh Samples Treated w�th Epoxy
The arthropod spec�mens caught by us and the local 

names of the fish spec�es offered for sale by the fishermen 
are the spec�es names.
Ÿ Carass�us g�bel�o (Israel� Carp)
Ÿ Salmo trutta (Stream trout)
Ÿ Carc�nus aestuar�� (Freshwater crab)
Ÿ Pachygrapsus marmoratus (Saltwater crab - Marmara 

herm�t crab)
Ÿ Leuc�scus cephalus (Freshwater mullet, Pulley fish)
Ÿ D�plodus annular�s (Sparse fish)
Ÿ Chel�don�chthys lucernus (Swallow)

Ÿ H�ppocampus guttulatus (Sea Horse F�sh)
Ÿ Arthropod collect�on �n bulk: Arachn�da (scorp�on-

sp�der), Lep�doptera (Scaly-w�nged), Mantodea 
(Mant�s), Odonata (G�rl beetles) and Coleoptera 
(Beetle-w�ngs)

3.4.  Webs�te Preparat�on
A webs�te conta�n�ng �nformat�on on arthropod and fish 

spec�es on wh�ch epoxy appl�cat�on �s made has been 
prepared on the webs�te whose l�nk �s g�ven below, w�th the 
fac�l�t�es of our school.
For each arthropod or fish spec�es �n each epoxy 
appl�cat�on, a sect�on conta�n�ng �nformat�on has been 
prepared on the webs�te (F�g.5).
Ÿ Webs�te address:   https://b�o.g�resunfenl�ses�.com/

F�g.5: Snapshot of our webs�te

3.5.  QR Code Appl�cat�on
W�th the help of the new free add-on of the Google 

chrome appl�cat�on used for browser purposes, a QR code 
has been created for each epoxy. The student, who 
exam�nes the epoxy mater�al �n the laboratory env�ronment, 
w�ll be d�rected to the webs�te:
 https://b�o.g�resunfenl�ses�.com/ 
w�th the help of the data matr�x appl�cat�on on the epoxy 
w�th the help of a mob�le phone and have �nformat�on about 
the related spec�es. As seen �n F�gure 2.6, �t �s d�rected to the 
webs�te w�th the data matr�x created for the seahorse placed 
�n epoxy.

F�g.6. : The relevant sect�on on the webs�te d�rected by QR code

4.  Result
Epoxy samples made by us for Carc�nus aestuar�� 

(Freshwater crab) samples for course mater�al �n the 
laboratory env�ronment are shown �n F�gure(7) and 
Pachygrapsus marmoratus �n F�gure( 8). 

F�g.7: Carc�nus aestuar��
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F�g. 8: Pachygrapsus marmoratus

Other samples are in Figures (9-15). 

a                                                b
F�g. 9:  a) H�ppocampus guttulatus; b) Hylotrupes spp. 

(Coleoptera )

F�g. 10: Examples of Arthropoda (Arachn�da, Lep�doptera (Scaly-
w�nged), Mantodea (Mant�s), Odonata (Dragon beetle) and 

Coleoptera (Beetle)

a                                                   b 
Fig. 11:  a) Salmo trutta (Stream trout); b) Carass�us g�bel�o 

(Israel� Carp) 

a                                                   b
Fig. 12: a) Leuc�scus cephalus (Pulleyfish); b) D�plodus annular�s 

(Sparrow) and Chel�don�chthys lucernus (Swallow)

a                                                   b 
F�g. 13: a) B�ology laboratory exh�b�t�on mater�al-1; material 2

a                                                 b
F�g. 14: a) B�ology laboratory exh�b�t�on mater�al-3; material 4

5.  Conclusion     
It w�ll be very useful to prov�de act�ve learn�ng �n b�ology 

lessons about the fish d�vers�ty of our country surrounded 
by seas on all four s�des and to ra�se awareness about the�r 
�mportance �n the ecosystem. In the same context, students' 
d�stance from �nvertebrates to arthropods causes negat�ve 
att�tudes. The teach�ng mater�al to be prepared w�ll be used 
�n the b�ology laboratory env�ronment of our school and 
w�ll contr�bute pos�t�vely to the act�ve learn�ng process. In 
add�t�on, the prepared mater�als w�ll g�ve the opportun�ty to 
get to know and exam�ne the fish d�vers�ty and arthropods 
of our country. 

The lack of �mportance g�ven to laboratory act�v�t�es �n 
schools and the d�fficult�es �n prepar�ng the mater�als 
related to the class�ficat�on of 9th grade l�v�ng th�ngs make 
�t d�fficult to teach the concepts. When the textbooks are 
exam�ned, �t �s seen that the examples related to the an�mal 
k�ngdom are �nsuffic�ent and make �t d�fficult to learn the 
concepts. For th�s purpose, �t �s �mportant to prepare and 
exh�b�t aux�l�ary mater�als for b�ology lesson laboratory 
appl�cat�ons by us�ng the fish belong�ng to our reg�on, 
wh�ch are sold at the fishermen's stall by G�resun fishermen, 
and the arthropods l�v�ng �n our reg�on caught by us.

Permanent and useful teach�ng mater�als were prepared 
by embedd�ng the arthropods of the G�resun reg�on and the 
fish samples obta�ned from the fishermen's stalls �n the 
epoxy env�ronment. In add�t�on, a webs�te named  
conta�n�ng �nformat�on about the Arthropod-F�sh samples, 
on wh�ch epoxy was appl�ed, was prepared. W�th the QR 
code appl�cat�on, mob�le phones were d�rected to the 
relevant webs�te sect�on. In school laborator�es and field 
stud�es, d�fficult�es are faced �n terms of flu�d transport 
protocols. Therefore, mater�als �n alcohol or formal�n 
solut�on l�m�t stud�es. Color loss �n an�mals stuffed w�th th�s 
method �s less than those stored �n l�qu�d. S�nce the samples 
are prevented from gett�ng a�r, �t w�ll protect aga�nst the 
effect of moth �n school laborator�es. Thus, the ma�ntenance 
cost of the samples has been reduced compared to the 
formaldehyde-alcohol m�xture that needs to be renewed. It 
prov�des conven�ence for the storage of samples. 

Th�s method m�n�m�zes poss�ble r�sks and s�de effects and 
makes �t poss�ble for people w�th odor sens�t�v�ty and 
chem�cal resp�rat�on problems to be less affected �f they 
work �n th�s field. W�th th�s method, wh�le work�ng w�th 
mater�als prepared for educat�onal purposes, �t �s poss�ble to 
perform a health�er laboratory work by be�ng exposed to the 
least chem�cal vapor and act�ve substance. In part�cular, the 
preparat�on of course mater�als w�th th�s method w�ll be 
more useful �n terms of health and v�sual�ty. In b�ology 
teach�ng, both educat�onal s�tuat�ons and the abstract and 
complex nature of b�ology concepts cause students to have 
d�fficulty �n understand�ng some subjects and to learn by 
memor�z�ng w�thout understand�ng. In order to solve th�s 
problem, well-prepared three-d�mens�onal models �n 
b�ology lessons prov�de eas�er comprehens�on of 
�nformat�on [17]. In stud�es on new curr�cula �n Turkey, �t �s 
frequently encountered that there are teachers' op�n�ons that 
"s�gn�ficant d�srupt�ons are exper�enced �n the 
�mplementat�on of the curr�cula due to the lack of 
structures, tools, mater�als and mater�als" [18]. Model 
teach�ng method; It �s a teach�ng method appl�ed w�th the 
help of examples of real objects made of the same or other 
mater�al, and objects brought to the classroom from the�r 
natural env�ronment [11].
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