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Summary 

The basic aim of concept education is to provide students with a comprehensible understanding of the targeted 

concept. Scientific studies are conducted to teach the concepts that are difficult to reach, that are dangerous or 

that have foreign language names. These studies are aimed at facilitating the visualization, concretization or use 

of the concept in daily life. With the development of technology, new studies emerge in concept education. The 

aim of this study is to prepare a virtual material to be used in the teaching of microbiological concepts which are 

difficult to reach with developing technological means. The material development method was used in this 

study. In addition, a document review was conducted based on the qualitative working principle. The data 

obtained as a result of the observations made by the researchers and the pictures obtained from the literature 

review were used. These data were coded and analyzed descriptively. As a result of the study, an Internet-

integrated material was prepared to accommodate visual and spelling features. The material is enriched with 

pictures and descriptive expressions to facilitate the teaching of microbiological concepts. In addition, a virtual 

book was prepared for microbiological concepts. In cases where internet access could not be provided, an internal 

link DVD was prepared to use the material. Preparations for the virtual material and the use of the material in the 

educational process are presented. 
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Introduction 

Concepts are the building blocks of our system of thought, which is cognitively meaningful 

and enables many information units to be grouped under either similar or different characteristics 

(Demirkuş, 2018a; Kaya, 2018). The most important role in the processing and understanding of 

scientific data falls to concepts. As a matter of fact, the main aim of the studies on concept education is 

to provide meaningful learning through the education process (Taş, Çepni and Kaya, 2012). 

Concept training provides students with the cognitive schemas of the concepts related to the 

subjects and acquisitions to be learned. It aims for the students to acquire concepts from abstract to 

concrete, from complex to simplicity, accessibility or descriptive order (Baba and Öksüz, 2015). 

Conceptualization is carried out with the methods and techniques to reach a comprehension in the 

easiest and most meaningful way. Especially in the field of science, it is important that the concepts 

which are difficult to reach, that are dangerous, that are not accessible to the abstract or concrete, that 

the students gain by using both the model and today's technology in the classroom environment, both 

visually and auditory and by definition (Gülen, 2018; Tömen, Akdeniz, Odabaşı Çimer and Gürbüz, 

2013). 

In the course of science, it is known that meaningful learning is realized when the concepts are 

modeled or visualized even through videos which are used to explain the concept (Coştu, Beler and 

Coştu, 2017). When the researchers carried out at different times are examined, various methods and 

techniques can be found in the concept education, which enable students to gain integrity in learning. 

In concept education; concept-related tools and the use of computer technology are the main method-

techniques that are used. Especially, it is possible to see many studies that focus on the use of 

computer technologies in this field (Aydın and Pehlivan, 2010; Klopper, 2010). 

Computers have a very important place in the development and changing in the field of 

technological innovations. It is indispensable to present rapidly increasing and complex information 

in order. From the first day of the computer, the features are used in the educational environment 

(Gülen, 2016; Meydan and Akdag, 2011).Kalaycı and Bakır (2018) stated that computer technologies 

should be used in an educational environment. They found that the usage of computers was more 

likely to encourage the activation of the individual in comparison to traditional methods. When 

examined in terms of concept education, Taş, Çepni and Kaya (2012) discovered that computer 

technology has an impact on concept training. Similar studies can be seen in the literature. What is 

important here is to decide how computers can be used in concept training. It can be an important tool 

to be used in concept training when used with the right options. As a matter of fact, it is thought that 
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biology science concepts which cannot be seen or cannot be seen can be used in an educational 

environment. 

The science of biology has always left the human being astonished by its mysterious design. In 

this science, the data belonging to the world of living creatures provide constant continuity of the 

feelings of curiosity. The data of the invisible creatures, the characteristics of the living things that can 

be seen in the microscope or the information about the living things that can be seen but not reached 

provide the opportunity to learn in the world of living when it is used in an educational environment 

(Ertaş, 2006). In this study, the concepts related to microbiological organisms were examined 

especially in order to contribute to the concept education at a secondary level. The concept of 

microbiology is the result of a combination of words from a Greek origin. When this concept is 

explained by dividing the concept of "micro" means small, "bios" means living and "logos" means 

"science". When these concepts are combined in Turkish, the concept of microbiology emerges as the 

science of small living things (Çelik, 2013). This study aims to visualize microbiological concepts, to 

present internet integrated in computer environment and to prepare their book in a virtual 

environment together. 

Rationale for Research 

The lack of importance in laboratory activities in schools, the difficulties in preparing 

microscopic structures and materials related to living things make it difficult to teach microscopic 

concepts. Classical methods such as lectures, questions and answers are not sufficient to teach 

microscopic concepts. When the textbooks are examined, it is seen that the samples relating to the 

microscopic structures are insufficient. The limitations of written textbooks and the inadequacy of the 

importance of microscopic life forms in the life cycle make it difficult to learn the concepts. Therefore, 

it is important to prepare and use virtual materials especially in the teaching of microbiological 

concepts. In addition, it is possible to visualize microbiological concepts in an educational 

environment with the use of developed computer technologies. 

Purpose of the Research 

The main aim of the research is; to prepare visual virtual material for use in the training and 

teaching of microbiological concepts. 

Method 

The material development method was used in the study. This method is used in educational 

materials based on the students' sensory, cognitive and psycho-motor characteristics 

(Karamustafaoglu, 2006). In addition to this method, document analysis of qualitative working 
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methods was used. Examination of documents is known as analyzing the data using objective criteria 

by operating the codes that will reflect the spirit of research (Çokluk, Yılmaz and Oğuz, 2011). 

Collection of Data 

The data used in the research is the archive of YüzüncüYıl University Biology Education 

Material Development and Preparation, Science and Technical Journal Archives (2001-2006), biology 

high school textbooks used (2005 -2016), glossary of biology terms, observations made by researchers 

and internet. In addition, the collection of data Microscope, Video Camera, Photoshop, Macromedia 

Dreamweaver, Macromedia Fireworks, Flip Album, Redhouse and Babylon were used as virtual tools. 

Analysis of Data 

The data obtained from the research were analyzed descriptively using the coding. The 

microbiological concepts obtained are coded according to their alphabetical order. Each code is 

visualized by making explanations for each code. The data analysis is based on the joint decisions of 

two faculty members and a biology teacher. 

Table 1. Some of the encodings and their explanations. 

Order Cedes Descriptions Image 

1 Primer Primary, first, first degree, first, essential. Photo 

2 Probosis 
A similar structure to the nasal or head part of the animal 

used in feeding. Photo 

3 Prokaryot 
Organisms that do not have a real nucleus, as in bacteria and 

viruses. Photo 

Table 1 shows three examples from concept codes starting with the letter “p”. The scientific 

explanations of these codes are visualized. A similar situation was performed in other encodings. This 

is visualized in the following pictures. 

 

Figure 1. Concept codes of alphabetical order 

Figure 1 shows some of the concept codes that start with the same letter. These concepts are 

visualized using the related links. Some of the concept images cannot be found.  
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Figure 2. Example of visualized concept code 

In Figure 2, visuals of the Prokaryot concept code are given. Here, the presentation of the 

concept in different colors and forms enables the material to be enriched. It is also indicated in the 

definitions of the concept. 

In the data analysis during the preparation of the material, the following steps were also 

carried out. 

1. Using a microscope and a CCD Color Video Camera VC, 3031 images were obtained from ready-

made preparations. 

2. The photos obtained using the Adobe Photoshop CS virtual graphics tool have been resized and 

named. 

3. Macromedia Dreamweaver web editor and Macromedia Fireworks programs are defined by 

matching the concept images. 

4. Using the Turkish Language Association, Redhouse and Babylon dictionary, logical, easy-to-call 

and simple ones have been identified from the Turkish equivalents or definitions of foreign-language 

concepts. 

5. Using the Flip Album program, a virtual visual book that works internally in interconnected 

environments is prepared in the absence of internet access. 

Material 
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The principles of material development in relation to achieving the aim of the research are explained 

below. 

Principle of significance: In order to show a meaningful integrity of the study, the definitions and 

articles used were positive and correct sentences. 

The principle of starting from the known: The selected concepts are arranged from simple to complex, 

from known to unknown, and from concrete to abstract. 

Multi-example principle: Attention was paid to the use of more than one sample and its concept. 

The principle of vision: In order to prevent misunderstandings and misunderstandings in the use of the 

material, the font size, background, volume, screen coverage ratio of the concepts were kept equal. 

Selectivity principle: The colors that will reveal the main element in the teaching material are used. The 

definitions of the concept are placed under the visuals so that the student can read. The background is 

painted with a good-looking color for reading. 

Completion principle: Instead of giving the lines of an event or an item, it is provided that some of them 

are given separately. 

Fundamentality of Funding: Fund compliance was made according to the color chart used in material 

development. 

Principle of closure: Shapes should be clear, open and not allowed. Especially for two-dimensional 

figures, the figure should be made complete. 

Principle of unification: Objects and events with similarities and affinities are perceived and are better 

remembered. For this purpose, those who share the same or similar issues from the concepts are kept 

close to each other. 

Invariance in Perception: Concepts that students can understand easily are selected. The definitions are 

also written in accordance with student levels. 

Depth principle: The different distances and dimensions of the images in the material were presented 

and the definition of the concept in different environments was facilitated. 

The principle of innovation: In the material, new, up-to-date studies are emphasized. 

The principle of simplicity: The elements of a visual tool should be simple, not complicated. For this 

purpose, the concepts are listed in alphabetical order in order to select the general simplicity. All 

letters are categorized according to each letter, links have been thrown and these links are combined 

in a single link. 
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Target-behavior principle: The vehicle to be used must be capable of meeting the intended target 

behavior. The concepts prepared within the framework of this principle were applied in a school 

affiliated with the Ministry of National Education to try to evaluate the efficiency rate of some written, 

visual, audio-visual concept groups. The statistical data obtained from this study have been evaluated 

and the results obtained have proven that the training performed using the audiovisual material is 

more effective (Gülen and Demirkuş, 2014). 

Eligibility for the student: The vehicle to be used must be appropriate to the characteristics of the 

students (age, intelligence and the order of past experiences). The prepared material is at the level of 

secondary school students. However, it will benefit the upper-level students (Demirkuş, 2018b). 

Findings 

3100 microbiology concepts which are determined as a result of researches in internet, science 

technical magazine, nature and textbooks are listed alphabetically and coded. 

 

Figure 3. Visualized concepts are reached in alphabetical order. 

As shown in Figure 3, apart from the listed alphabet, a separate web page has been prepared 

in which there are no Turkish characters such as q, w, x. Each page contains microbiological concepts 

related to that letter. 

 

Figure 4. The sample design of the prepared material. 
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The order of the concepts starting with the letter B is shown in Figure 4. The image of the 

concepts are seen in a yellow color cannot be reached. Several concepts have been added to some 

concepts. Different concepts of some concepts are indicated by numbers. 

 

Figure 5. Visualization of concept in prepared material 1 

Figure 5 shows more than one image given the concept of bacteria. Some of these images are 

scanned from pdf format, some are taken from the internet, and some are microscope images. In 

Figure 6, images of the concept of mushrooms are presented. In this image, there are various 

photographs taken by natural researchers. In addition, there is no description of the concept in this 

image. 
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Figure 6. Visualization of concept in prepared material 2 

During the study, 1340 images were taken from 120 ready preparations with the aid of a 

microscope. These images were used to visualize appropriate concepts. Approximately 3000 pages in 

pdf format were reviewed by the Science Technical Journal. A total of 5000 images were used together 

with the photographs taken by the researchers in the natural environment. 3100 microbiological 

concepts have been identified as a result of research from various sources. A large part of these 

concepts were visualized and about 700 of them were defined. 

 

Discussion and Conclusion 

In the current age, computer or computer-aided materials should be used in an educational 

environment. Kalaycı and Bakır (2018) stated that computer technologies should be used in an 

educational environment. Çakmak and Taşkıran (2014) found that teachers' attitudes towards the 

usage of computers were positive. In addition, Taş, Çepni and Kaya (2012) found that technology had 

an effect on concept education. This research supports the use of computer or computer-assisted 

materials in an educational environment. 
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It is also seen in the literature review that the material must be used in the education of 

concepts that are difficult to reach, dangerous or invisible. As a matter of fact, it has been determined 

that visual material has a positive effect on the success of students in many studies (Gülen and 

Demirkuş, 2014; Taş, Gülen, Öner and Özyürek, 2015). As these studies show, it is necessary to use 

visual material especially in the training of invisible microbiological concepts. In addition, Yokuş and 

Koçyiğit (2017) found that there are errors in microbiological concepts. It is thought that this kind of 

misconceptions can be used to prevent the occurrence of such errors. Finally, it has been determined 

that there are similar materials prepared by Demirkuş and Gülen (2017) with different concepts. 

As a result, it is widely accepted that the usage of computer-assisted teaching materials in an 

educational environment will benefit the concept education. Therefore, in this study, a visual material 

has been prepared for microbiological concepts with integrated computer aided internet. 

When all the obtained data were combined, 3100 microbiology concepts were coded and 2850 

of them were visualized. A total of 5000 photographs were used with 1340 microscope images, 1000 

scanned images with pdf extension, and shoots made from nature. In addition, the related images of 

about 700 of the determined concepts were searched and a conceptual picture-name-definition pool 

was created by scanning from the sources. As a result, the internet-integrated visual material of 3100 

microbiological concepts, of which 2850 were visualized, was prepared. In addition, the virtual book 

of these concepts to be used in situations where there is no internet access is prepared to work with 

nested links. This material is designed to be used in DVD media formats. 

Suggestions 

It is also recommended to pay attention to the following points in teaching concepts. 

When preparing course books, all the concepts they contain should be supported with video, 

internet and internal virtual books. 

Concepts should be taught with video, short film, animated DVDs where possible. Discussion, 

question-answer, application and similar methods should be taught. 

Concept lessons should be placed at all levels of teaching. Concepts should be given the most 

comprehensible, easy-to-associate and logical responses in the language and annual reports of new 

concepts should be prepared. These reports and suggestions should be discussed on the Internet. 

In concept teaching; work on updating and placement of concepts in the mind should be 

intensified. 
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