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Subject: 
Title: 
Ages: 

Biology 
Human Evolution 
15-16 

 

Description 

This infographic presents some key facts of the human evolution. It is accompanied with a presentation 
with detailed information about human evolution. 

Objectives 

After the completion of this lesson, students will be able to: 

 Name the human species (Homo sapiens). 
 Refer to natural selection as the mechanism that drive human evolution. 

Activities  

1. Infographic: ask students to observe the infographic and describe what they see. Ask them to 
use the information that are listed in each step. Initiate a small discussion about the changes 
that happened, mention the environment as an important factor that drove the changes in each 
point of human evolution.  

2. Link to power point: Ask students to read the power point with the extra information about 
human evolution. Refer to the environment that as an important factor that different human 
species adapted. They organized in groups, made tools using different materials, arts started to 
flourish, etc.  

3. Make a virtual tour in natural history museums, like  Human evolution | Natural History 
Museum (nhm.ac.uk) and Introduction to Human Evolution | The Smithsonian Institution's 
Human Origins Program (si.edu) 

4. Watch the documentary about human evolution: Link 
https://www.nationalgeographic.org/video/human-origin-101/ 

5. Ask students to do the follow up quiz https://www.khanacademy.org/humanities/big-
history-project/early-humans/how-ancestors-evolved/e/quiz--how-our-ancestors-evolved 

 

Projects 

As a follow up project students may: 

 Construct a map with the places that fossils and tools of this era were found. 
 Make a timeline of the changes that happen in the skulls between the subspecies. 

 

Curators 
 

Students: A. Voulgareli, D. Kampylafka, E. Mexi - Supervisor: M. Balabekou 
 



7 8

Subject: BIOLOGY 

Title: MENDELIAN LAWS OF HEREDITY

Age: 14-15

DESCRIPTION

by Gregor Mendel. 
 Due to the discovery of Mendelian laws, 

LEARNING OBJECTIVES 

- 

- to raise awareness of STEAM education.

REFERENCES (BIBLIOGRAPHY, WEBOGRAPHY)
- Corneanu Mihaela,  Corneanu Gabriel - ,  Edit. 

Universitaria , Craiova, 2005

- Mohan Gheorghe , Corneanu Gabriel , Ardelean Aurel -  , Edit. Corint, 2004.

- https://www.scientia.ro/biologie/genetica/2414-mendel-legile-mendeliene-ale-ereditatii-2.html 

- google images
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This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein.

Subject:
Title:
Ages:

Biology
Mitosis vs Meiosis
14-15

Description

This infographic consists of: 

Graphical explanation of these two processes of cell division into eukaryotic organisms, 
focusing on karyokinesis, on a hypothetical four-chromosome cell.
Scheme of the different phases of mitosis, with special emphasis on the number of 
chromosomes and chromatids in each phase and their movements.
Outline of the meiosis, distinguishing between meiosis I and II and each one of their 
phases and phenomena. Again, doing special emphasis on chromosome and 
chromatid number and behaviour, as well as in its destination with regard to each 
daughter cell. The moment of DNA recombination is also shown in its corresponding 
stage into Prophase I of meiosis.

Learning objectives

By using a four chromosome cell model, students are intended to understand the 
concepts of diploid and haploid as well as how and when haploidy occurs.
We want students to know the different phenomena that occur at every stage of mitosis.
We expect them to acquire a clear comprehension of the different phases of meiosis I
and II, as well as of the processes that lead a cell to become haploid, understanding 
how it occurs. So, the number of chromosomes and chromatids are graphically shown 
in every stage.
In the same way, we plan to briefly explain the way and moment in which DNA 
recombination occurs through the different stages of Prophase I, illustrating by colours 
when a chromosome's DNA has been recombined.
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Subject: Biology, Ages 15-16

Topic: Lysogen and lytic cycle

DESCRIPTION:

takes place by normal prokaryotic reproduction, while the lytic cycle is more immediate.  results in 

between the lytic cycle and the lysogenic cycle is that the lysogenic cycle does not lyse the host cell 
immediately.

Phages that replicate only via the lithic cycle are known as virulent phages while phages that replicate 
using the lithic and lysogenic cycle.

Type of infographic/ Implementation

The infographic made by Eva Stojanova, shows how the bacteriophage (the bacterium that infects the virus) in-
fects the host.

proteins that break down the host’s DNA, allowing the phage to take control of the cell machinery. The phage 

host genome, with the help of phage-encoded integrases, where it is then called a prophage. The genome is then 
passively replicated along with the host genome because the host cell divides it stays there and does not form the 

- To educate and inform students about the importance of these two cycles.
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E: ORGANISM

D: ORGAN SYSTEMS

C: ORGANS

B: TISSUES

A: CELLS

Levels of f Organisation
An organism may consist of a single cell, like 
microorganisms or consist of a great number of cells 
like multicellular organisms. These organisms have a 
very complex way of working.

All living things are made of cells.
The human body is made of trillions of

cells. Cells provide structure for the body,
take in nutrients from food, convert those

nutrients into energy, and carry out specialized 
functions. Cells also contain the body’s hereditary 

material (DNA) and can make copies of themselves.

A group of structurally
and functionally similar

cells and their intercellular ma-
terial in multicellular organisms, 

like humans, is called a tissue

Organs are the body’s
recognizable structures that

perform specific functions. An
organ is made of several types of

tissue and therefore several types
of cells.

3D
Organs

Organs make up organ 
systems, in which they 
work together to car-
ry out a particular 
function for the 
organism.

An organism refers to a living thing that has an 
organized structure, can react to stimuli, re-
produce, grow, adapt, and maintain home-
ostasis. An organism consist of many
different organ systems.

“The Body in  
Movement”

D

“T
M

Which structure is smaller?

M. Mpalampekou, Infographic Creation: K. Kotsanis (Student)

The Grand Cell Tour

Quizizz
Levels of

Organization
Review Game

Ag
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5+
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Subject: 
Title: 
Ages: 

Biology 
Levels of Organisation (cell-tissue-organ-organ system-organism) 
15-16 

 

Description 

This infographic presents the levels of organization of multicellular organisms. Each level is accompanied 
by a basic description and is followed by a picture with a related link.  

Objectives 

After the completion of this lesson, students will be able to: 

Name the five levels of organization (cell-tissue-organ-organ system-organism). 
Order the levels of organization (smaller to bigger). 
Describe the key points of each level of organization. 

Activities  

1. Cell: Students have to read the names of the main organelles of the cell, point out the differences 
between eukaryotic and prokaryotic cells and watch the animated video of the structure of the 
cell.  

2. Tissue: Students have to observe the images of the different tissues and discuss the differences 
and the similarities they see. The teacher presents them with the relative scale of some structures 
and they discuss the size of each structure and its role in the conservation of life. 

3. Organ:  The teacher asks students to name different organs and their function. Students watch 
the video about the 3D printed organs. The teacher asks students to think about the 
implementation of technology in medicine. 

4. Organ systems: The teacher asks students to name different organ systems. Students have to 
explore what different organ systems look like through the simulation link.  

5. Organism: The teacher ask students to think about other organisms like humans, that have the 
same levels of organization. Students may visit an art exhibition about the body.  

Projects 

As a follow up project, students may: 

Investigate how different organ systems work together in order to keep organisms healthy. 
Choose an organ system and make a model using different materials. 
Make a timeline of the different perceptions about the body in medicine. 

 

Curators: 
 

Content: Matina Mpalambekou (Teacher), Construction: Konstantinos Kotsanis (Student) 
 

 



15 16

Subject: BIOLOGY 

Title: INFLUENCE OF ENVIRONMENTAL FACTORS ON PHOTOSYNTHESIS

Age: 15-16

DESCRIPTION

 

 

LEARNING OBJECTIVES: 

REFERENCES (BIBLIOGRAPHY, WEBOGRAPHY)
- Manual Biologie ,clasa a X- a, Edit. LVS 

Crepuscul, 2005

- 

-  

-  

- 
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This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein.

Subject:
Title:
Ages:

Biology
Types of cloning

-17

Description

This infographic consists of: 

A list with a brief explanation of the basis of cloning in different organisms.
Scheme of the animal cloning procedures, distinguishing reproductive and therapeutic 
techniques of cloning in animals.
Graphical explanation of techniques for animal cloning, including embryo splitting and 
somatic cells nuclear transfer (SCNT) as well as their applications.

Learning objectives

To present in a graphical and simple way a compilation of methods in which cloning is 
carried out for different types of organisms.
To specifically distinguish the two main uses of cloning techniques: reproductive for 
animals and therapeutic for humans.
To use of text-enriched graphical diagrams that illustrates the procedures employed to 
perform the two main types of cloning techniques in animals: embryo splitting and 
SCNT.
To graphically compare two ways of using the SCNT technique depending on whether 
it is intended to be used for reproductive or therapeutic purposes.
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DNA analyzes and their use in science, judiciary and medicine 
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PCR - polymerase chain reaction - involves the 
duplication of a DNA fragment - allows you to obtain a 
large number of copies of a selected DNA fragment 

DNA sequencing consists in determining the nucleotide 
sequence of the selected DNA fragment 

DNA hybridization with the use of a molecular probe - 
consists in connecting a molecular probe with a DNA 
strand with a complementary sequence of nucleotides 
and indicating the location of this sequence - enables 
the detection of genes in the genetic material 

DNA electrophoresis is the separation of DNA 
fragments in a special gel under the influence of an 
electric field 

Applied techniques of 
genetic engineering 

 study of the evolution 
process and the 
development of genetic 
kinship 
- molecular clocks 
- phylogenetic trees 

 classification of organisms 
 understanding the 

structure of genomes 

 identification of deceased 
and missing persons  
 

 relationship test 
 

 establishing paternity 

 disease diagnostics  
- genetic 
- infectious 
- cancerous 
- multifactorial 
 

 treatment of diseases 
 
disease prevention

 

 

 

 

    Z           P1         P2 

 

  
mtDNA 

This publication reflects the views only 
of the author, and Commission cannot 
be held responsible for any use which 
may be made of the information 
contained therein. 

20

                                                                              
 

 
DNA Analysis and their use in science, judiciary and medicine. 

 
 
This infographic is designed to graphically represent the use of DNA analysis in science, 
forensics and medicine. 
The design of the infographics was made using a text editor and Paint. 
Knowledge in the field of genetics concerning the structure of DNA, the structure and 
location of genes as well as the mechanisms controlling the processes of genetic expression 
is used in various areas of life. 
Various genetic engineering techniques are used in DNA research, including polymerase 
chain reaction (PCR), DNA electrophoresis, DNA sequencing, and DNA hybridization with 
the use of a molecular probe. 
DNA analyzes are used in research, forensics and medicine. 
In scientific research, they are used, among others, in works on the course of the evolution 
process and the development of genetic relatedness between species. 
In forensics, forensics and the judiciary, it is possible to identify people, bodies or human 
remains on the basis of DNA analysis. Thanks to DNA analysis, it is possible to determine 
the degree of kinship, the identity of the deceased, and to collect information about the 
perpetrator of the crime. 
In medicine, DNA analyzes enable the early detection and diagnosis of diseases and the use 
of appropriate therapy. They allow to increase the effectiveness of treatment of diseases, 
including those that have not been cured so far. They are also used in the prevention of 
diseases. 
 
The goals of the infographics: 

 explanation of genetic engineering techniques used in DNA research,  
 familiarization with selected research methods,  
 learning examples of the use of DNA analysis in science, judiciary and medicine, and 

evaluation of their importance. 
 
Links: 
https://portal.abczdrowie.pl/badanie-dna  
https://www.medonet.pl/zdrowie,czym-sa-i-jak-dzialaja-testy-genetyczne-
,artykul,1733898.html  
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Subject: Biology, Ages 17 
Topic: Autonomic nervous system 
 
DESCRIPTION: 
 
The autonomic (vegetative) nervous system appeared very early in the course of evolution. It consists of 
a central part, formed by nuclei and nerve fibers, located in the central nervous system, and a peripheral 
part, formed by ganglia and nerves that belong to the peripheral nervous system. 
The vegetative nervous system is divided into sympathetic and parasympathetic systems. The centers of 
the sympathetic part are located in the cervical, thoracic and lumbar regions of the spinal cord. Most 
organs are innervated twice, with nerve fibers from the sympathetic and from the parasympathetic part, 
which have antagonistic action. 
 
Type of infographic/ Implementation 
 
At the infographics made by the students Dimitar Kocev and Dina Mirova, it can be noticed that many 
organs are innervated twice, with nerve fibers from the sympathetic, but also from the parasympathetic 
part, which have antagonistic action. For example, the sympathetic accelerates the work of the heart, 
while the parasympathetic slows it down, or the parasympathetic stimulates intestinal peristalsis, while 
the sympathetic slows it down. The infographics show all the organs that are innervated by this nervous 
system. 
 
The objectives of this infographic are:  
- Provide data-rich visualization for effective comprehension of the autonomic nervous system 
(sympathetic and parasympathetic). 
- To educate and inform students about the importance of this part of the nervous system. 
- To encourage independent thinking and to improve the innovative ability of science students. 
- To raise awareness about STEAM education. 
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DNA

DNA

THE COURSE OF MODIFICATION OF GENETIC 

 MICRO-ORGANISMS, PLANTS AND ANIMALS

Genetic modification is the process of taking a gene from the DNA of an organism 

and inserting it into the DNA of another organism to obtain the desired trait.

a plasmid containing the gene
coding for growth hormone 

bacterial cell division
growing bacteria that produce growth hormone

genetic 
transformation

the gene encoding the Cry 
protein increasing resistance 
               to pests

a plasmid containing 
the gene encoding 
the Cry protein

genetic 
transformation

Agrobacterium tumefaciens 
infecting plant cells

growing the plant in a nutrient medium containing 
bacteria enables the introduction of the gene encoding 

the Cry protein into the plant cells

mouse - the donor 
of the zygote

female pronuclei

male pronuclei
zygote microinjection

injection of DNA containing 
the rat's growth hormone gene

the merger of 
the pronuclei

zygote containing the rat's 
growth hormone gene

the embryo 
in the blastula stage

mouse - blastula recipient
offspring with 

larger body sizes
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growth hormone

This publication reflects the views only 
of the author, and Commission cannot 
be held responsible for any use which 
may be made of the information 
contained therein.
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This infographic has been designed to graphically represent the course of genetic 
modification of microorganisms, plants and animals. 
The design of the infographics was made using a text editor and Paint. 
 
Genetic modification procedures are presented: 

 microorganisms - using the vector method, using plasmids, 
 plants - using the vector method, using cells of Agrobacterium tumefaciens 

bacteria, 
 animals - using the vectorless method, the so-called microinjection. 

By combining the DNA of two different organisms, recombinant DNA, also 
known as hybrid DNA, is formed. 

The process of introducing hybrid DNA into bacterial cells is called 
transformation. On the other hand, the process of introducing hybrid DNA into 
plant and animal cells is called transfection. 

In the recipient cell, foreign DNA undergoes the process of expression of genetic 
information. The expression product of a foreign gene is a new protein in the 
recipient's cell, and thus - a new feature of the organism. 

The goals of the infographics: 

 comparison of different methods of genetic modification (vector and 
vector-free), 

 explanation using examples of vectorless and vector methods of 
transferring a transgene, 

 explaining the functions of plasmid vectors, 
 explaining the importance of genetically modified microorganisms, plants 

and animals. 

 

 
 
 

 
 


