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WORK AND EXPERIMENTATION TECHNIQUES
In this section, you’ll find out about interesting methods and 
procedures for handling instruments and for carrying out your 
study. These will help you learn about your surroundings and the 
things found there. With these techniques, you will be able to put 
into practice what you have learnt in this unit.

FINAL TASK
We will guide you through the task you have to carry out, and 
explain how you should present your results. This Final task for the 
unit is also available in digital format in Oxford investigation.

CONSOLIDATION
This is a double page of activities that relate to the unit content. 
There are two highlighted sections: Read and understand science 
and Study skills. These consist of a summary, a concept map and 
a glossary of scientific terms. 

This is your book
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Observing cells

1. Calculate the size of five cells using the following formula: 

2. Calculate the mean cell diameter. 

3. Convert the values obtained into microns.

4. Draw the cells you have observed. Label the parts that you can recognise and indicate the magnification used. 

5. If you did not know where the cells had come from, how could you tell that they are actually animal cells? 

6. What are the limitations of this experiment? How could it be improved?

1. Gently scratch the inside of your cheek. Do 
this carefully as it should not be painful.

2. Deposit the sample obtained on the slide and 
let it dry for a couple of minutes.

3. Cover the sample with a drop of methylene 
blue and let the chemical compound act.

4. Use a wash bottle to pour water and remove 
the excess dye.

5. Place a coverslip, making sure there are no air 
bubbles, and place it under the microscope.

6. Use a low power objective (40×) to focus on a 
group of epithelial cells.

7. Change to the next objective (100×) to magnify 
the cells even more.

8. Photograph an area through the eyepiece, in 
which several cells can be observed.

9. Copy the picture to your computer and insert 
it in a document.

Procedure

cell diameter = cell diameter (in the photograph)
microscope magnification 

Epithelial buccal mucus cells seen through an optical microscope.

Cells are not visible to the naked eye. In 
order to observe cells we have to use a 
microscope. In this science experiment you 
will observe oral mucus cells. You will also 
identify particular cell structures as well as 
calculate the cell’s size.

Materials

 ❚ microscope

 ❚ slides 

 ❚ coverslips

 ❚ tweezers

 ❚ flat toothpicks

 ❚ methylene blue

 ❚ transparent graph paper

Making a clastic model

a) How are the organs arranged inside the human body?

b) Which organs are located in the thorax and which ones are located in the abdominal 
area?

c) Are the organs protected in any particular way?

d) What is the function of the main organs?

1. Research

In order to present your findings, create a clastic 
model following these steps:

a) Draw the outline of a human torso on a large 
piece of card.

b) Use another piece of card to draw the outline 
of the main organs related to vital functions.

c) Colour the organs appropriately and cut them 
out. Leave a flap on the edge so you can glue 
them to the main piece of card. 

d) Glue all the organs, making sure they overlap in 
the same way they do inside our bodies. 

e) Number each organ and create a key on the 
side to identify them.

2. Presentation

In order to complete your research, follow these steps: 

Search for information

 ❚ Create a list of organs that will be represented in your clastic model.

 ❚ Find information about how they relate to each other and group them 
by systems.

 ❚ Write down where each organ is located.

 ❚ Find images of the organs you are studying and draw accurate 
diagrams.

Organise the information

 ❚ Create a draft version of your clastic model and think carefully about 
how the organs overlap.

 ❚ Cut out the drawings and identify them using a numbered key.

Draw conclusions and check your research

 ❚ Validate and verify the results of your research. Make sure that you 
have included a range of organs that are involved in nutrition.

 ❚ Make sure that you use a proportional scale that is as accurate as 
possible.

Procedure

❚ Assess your work by answering the following questions:

 1. Does the poster include a range of organs?

 2. Did you position them appropriately?

 3. Have you identified them with a number?

 4. Have you created a key?

 5. Rate your clastic model (1 to 5).

SELF-ASSESSMENT 

In this unit we have studied how systems in the body are 
linked. Have you thought about how your organs are 
placed inside your body? In this task, you will locate certain 
organs that are involved in nutrition as well as learn some 

of their functions.
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Organisation of living matter

32. Explain the meaning of the following terms:

33. Order the following terms according to their 
complexity (levels of organisation): protein, tissue, 
cell, organ, cell organelle, organism, system.

34. Cell theory explains that the cell is the vital unit 
in all organisms. Copy and complete the following 
sentences in your notebook so they match the 
findings of cell theory:
a) All living things are made of …

b) Cells are the … and … units of living things.

c) Each cell comes from the … of other …

d) The … is the most … independent unit of life.

Cell structure

35. What is the function of the endoplasmic reticulum?

36. Why do you think cell membranes are semipermeable?

37. Name the different parts of the cell:

38. Imagine two cells with the following shapes and 
dimensions:

a) Calculate their volume.

b) Calculate their superfi cial area.

c) Calculate the relationship between their superfi cial area 
and their volume.

d) If both cells have to absorb a substance from an external 
medium, which cell would perform this task faster? 
Why?

46. Identify the tissue that relates to the following 
definition: ‘its cells are found in all organs covering 
and connecting other tissues.’

47. What type of tissue is predominant in the following 
organs?

48. Can all cells incorporate substances by endocytosis? 
Investigate which cells are able to perform this process 
and relate it to their function in our organism.

Systems

49. Identify the relevant tissue, organ or systems 
corresponding to the following functions.
a) Lining the body and protection

b) Regulating and controlling the organism

c) Protecting internal cavities

d) Hormone production

e) Supporting the organism

50. Copy the following table in your notebook and write 
each term under the correct heading: endoplasmic 
reticulum, muscular, neuron, respiratory, leukocyte, Golgi 
apparatus, kidney, reproductive, nervous, mitochondria, 
epithelial, red blood cell, ovary, digestive, pancreas.

51. What system will be affected if any of the following 
events happened?
a) fracturing a leg c) cardiac arrest  

b) being anaesthetised d) nosebleeds

39. Copy the following series into two columns in your 
notebook and match each cellular function to its 
corresponding cytoplasmic organelle.
Series 1: protein formation, energy production, secretion 
of substances, storage of substances

Series 2: mitochondria, Golgi apparatus, vacuoles, ribosomes 

40. What happens to a human cell when it is submerged 
in salt water?

41. In order to incorporate nutrients obtained by 
endocytosis into the cytoplasm, particles need to 
be digested. Which organelle would perform this 
function?

42. Human tissue is submerged into 9 solutions that 
have different concentrations of salt.  The tissue 
is weighed before and after being submerged in 
each solution. The following graph displays the 
variations in mass after 30 minutes.

a) What is causing the variation of the tissue’s mass?

b) What happened to the tissue that was submerged in the 
solution whose concentration was 0.1?

c) What happened to the tissue that was submerged in the 
solution whose concentration was 0.6?

d) Which solutions did not alter the mass of the tissue?

e) Which solutions are hypotonic in relation to the tissue?

f) Which solutions can be considered hypertonic?

Tissues and Organs

43. Do all human cells have exactly the same organelles? 
Why? 

44. Identify the tissues displayed in the following 
images:

45. What cell has more mitochondria, one found in 
muscle tissue or one found in bone tissue? Why?

Relationship between systems

52. Answer the following questions:
a) Why is the excretory system part of nutrition?

b) Which systems are responsible for coordinating all the 
organs in the body?

c) What would happen if we did not have sense organs?

d) What is the function of the endocrine system? 

a) heterotrophic b) multicellular c) eukaryote
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Advances in biomedicine

Research in regenerative medicine is breaking down 
barriers 15 years after the discovery of human 
embryonic stem cells. After creating miniature versions 
of the liver and brain, scientists are now focused on 
creating miniature human kidneys. The process is 
not about deriving a certain cell line from a stem 
cell, but creating authentic 3D versions of the organs 
themselves. These smaller versions would be similar to 
the ones humans develop during their early stages of 
existence. It is still too early to think about transplants, 
however this could be the case soon; scientists can now 
find out fundamental applications these mini kidneys 
can have in order to treat renal illnesses.

Javier SAMPEDRO 
El País, November 2013 (Translated)

a) Give the text a new title.

b) What is the meaning of the following sentence: ‘Research 
in regenerative medicine is breaking down barriers …’

c) What are human embryonic stem cells?

d) Find out if there are other kinds of stem cells.

e) Why are stem cells so important?

READ AND UNDERSTAND SCIENCE

a) brain

b) glands

c) bone

d) heart

e) skin

f) lung

Organelle Cell Tissue Organ System

... ... ... ... ...
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STUDY SKILLS

❚ Create your own summary of the unit using the Key concepts. Add other important information.

❚ Copy the following diagram and add the missing information to create a concept map of the 
unit.

You can record your summary and listento it as many timesas you like to revise.

❚ Create your own scientific glossary. Include the following words: Golgi apparatus, cell, cytoskeleton, cytoplasm, collagen, 
chondrocyte, cell differentiation, diffusion, endocytosis, epithelium, muscle fibre gland, lysosomes, mitochondria, 
neuron, organelle, osmosis, endoplasmic reticulum, ribosome, endocrine system, tonicity, active transport, vacuole. Add 
any other terms you consider important. 

The human body

Cells 

performs vital functions

....

is formed by

that group together forming…
Nutrition Reproduction Interaction

PRESENTATION
In order to give you an overview of the unit, there’s a large picture 
and some questions to stimulate previous knowledge. This will 
help you relate the unit content to some aspects of your daily 
life, and show you how the content can be applied to real life. 
We recommend that you answer the questions throughout the 
unit. There’s also a Final task which will prepare you as you go 
through the unit. The same task is also presented in digital format 
in Oxford investigation. The link near the picture will take you 
to a short introductory video.

You have a DUAL BOOK: a printed book and its electronic version, 
which includes resources for you to use together with the unit. In 
order to access the electronic version, use the code in the book 
and follow the instructions. You will be able to work either online 
or offline.

Digital icon: This icon reminds you that there is a digital 
version of your DUAL BOOK, Oxford investigation. In this 

version, you will find reading comprehension worksheets, animated 
videos, videos, relevant web links and interactive versions of all the 
course book activities.

CONTENT DEVELOPMENT
On these pages, there is an explanation of the material you are 
going to study. The activities are classified as lower-order thinking 
skills (Remember, Understand and Apply), or higher-order thinking 
skills (Analyse, Evaluate, Create). There is a brief summary of the 
content (Key concepts) at the end of each lesson in the margin.

● Understand the levels of 
organisation of the human body.

● Describe the function of cell 
organelles.

● Differentiate the main types of 
human cells.

● Recognise the main human tissues 
and their function.

● Identify systems of the human 
body.

● Relate the different systems to 
their vital functions.

● Carry out a research task.

1
YOU WILL LEARN TO…

THE ORGANISATION OF 
THE HUMAN BODY

 Do you know how cells are organised in the human body?

 What is the basic structure of human cells? Do cells adopt 
different shapes to perform different functions?

 How many types of tissues do you know? In which organs can 
we find them?

 Look at the picture on the double page. What systems work 
when you skate, run and cycle?

Final task

51. The organisation of the human body

Making a clastic model

Human bodies are organised into cells, tissues, organs and systems. The joint action 
of systems allows them to perform vital functions.

In this task, you will create a clastic model in order to understand where organs are 
located and how they connect to other organs. This model is formed by independent 
units that can be disassembled. It is possible to see their internal structure. You will 
overlap the different organs, just as they are found inside the human body.

After completing your own clastic model you will be able to answer the following 
question: How is the human body organised?
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Levels of organisation of the human being

Remember

1. Do you know any other systems apart from the skeletal and 
reproductive systems?

2. List all the systems of the human body.

Understand

3. Explain the meaning of the following statement: ‘Every living thing is 
or has been a cell.’

4. Why are bones considered to be organs?

1. ORGANISATION OF LIVING MATTER

Living things are highly organised and complex organisms. Inorganic matter and 
organic matter are formed by the same chemical components. However, in living 
things, these chemical components are grouped into structures with different levels 
of complexity known as levels of organisation. These levels are:

Key concepts

 ❚ The human body is organised 
into molecules, cells, tissues, 
organs and systems. The 
coordinated functioning of all 
of these structures allows 
humans to perform the vital 
functions.

1.2. Levels of organisation of the human being

Cells are elemental units of independent life and are different from each other.  
They have specialised features and group together to form more complex structures 
(in multicellular organisms). 

The level of organisation found in human beings are: cells, tissues, organs, systems 
and organism.

Subatomic level. 
It includes protons, 
neutrons and 
electrons.

Atomic level. 
Formed by atoms.

Molecular 
level. Formed by 
molecules and 
macromolecules 
that are able 
to perform 
simple biological 
functions.

Cellular organelles. 
Capable of 
performing complex 
biological functions.

Cellular level. Formed by 
cells that are capable of 
performing vital functions.

Multicellular level. It includes 
tissues, organs and systems. 
They perform complex biological 
processes.

Population level. 
This level includes 
living things, which 
belong to the same 
species and share a 
particular area.

Community 
level. Formed by 
populations of 
different species that 
inhabit the same 
environment.

Ecosystem 
level. It 
includes the 
relations 
between biotic 
and abiotic 
factors.

Biosphere level. Formed 
by all living things on the 
Earth and all the areas 
where they live.

 ❚ Cells.  ❚ Tissues: group of cells of the same 
type and origin, which are specialised 
in performing a particular function.

 ❚ System: group of organs that have different types of 
tissues and participate in one or more functions.

 ❚ Organism: formed by the ensemble of systems that  
function in a coordinated way.

 ❚ Organ: formed by several different 
tissues that join together to 
perform a particular function. 

1.1. Definition of a human being

Human beings are living things and as such they have the following characteristics:

 ❚ They are composed of chemical substances known as biomolecules.

 ❚ They are made of cells.

 ❚ They perform the three vital functions: nutrition, interaction and reproduction.

Human beings are multicellular organisms: they have many cells. Not all cells are 
the same and cells have different structures and functions.

Human beings are also animals and have the following characteristics:

 ❚ They have eukaryote cells. This means that they have cell organelles, which 
specialise in a particular function and their genetic material is enveloped by a cover.

 ❚ They carry out heterotrophic nutrition: in order to obtain their own organic 
matter they feed on other living things.
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