
 

Y9 Biology Organisation – Tissues, Organs and Systems 

Title Learning Objectives Activites Learning Resources 

4.2.2.2 

The Heart 

and 

Circulation 

 

 

 

 

 

 

The heart and blood vessels. 

The heart is a double pump. 

How the heart is adapted for its function. 

The names of the blood vessels associated with the heart. 

Pacemaker cells regulate the beating of the heart. 

Artificial pacemakers correct irregularities in heart rate. 

How the lungs are adapted for efficient gas exchange. 

Describe the functions of the heart and circulatory 

system.  

Describe and label a diagram of the heart showing 

four chambers, vena cava, pulmonary artery, 

pulmonary vein and aorta. 

Describe the flow of blood from the body, through 

the heart and lungs and back to the body. 

Explain how the heart is adapted for its function. 

 

Describe the heart as a double pump and explain 

why this is efficient. 

Describe the function of the pacemaker cells and 

coronary arteries. 

Label the main structures in the gas exchange 

system – trachea, bronchi, alveoli and capillary 

network around alveoli. 

Explain how the alveoli are adapted for efficient 

gas exchange. 

BBC Bitesize; The human 

heart (video clip showing 

heart and pacemaker cells).  

Activity: Cards to sort 

 

how heart works 

bbc teach The Human 

Heart 

Blood 

Vessels 

Structure and function of arteries, veins and capillaries. Explain how the blood vessels are adapted for 

their function. 

Label diagrams of the three types of blood vessel. 

Produce a table to compare the structure of the 

vessels and relate to their function. 

Explain the principles of valve action 

 

 

The blood vessels 

 

http://www.bbc.co.uk/education/clips/zx7qn39
http://www.bbc.co.uk/education/clips/zx7qn39
http://www.klbict.co.uk/interactive/science/heart.htm
https://www.nhlbi.nih.gov/health-topics/how-heart-works
https://www.bbc.co.uk/teach/class-clips-video/science-biology-ks3-ks4-gcse-the-human-heart/zr47nrd
https://www.bbc.co.uk/teach/class-clips-video/science-biology-ks3-ks4-gcse-the-human-heart/zr47nrd
http://www.abpischools.org.uk/page/modules/heartandcirculation/heart5.cfm?coSiteNavigation_allTopic=1


 

4.2.2.4 

Heart 

Disease 

Coronary heart disease. 

Fatty material builds up in coronary arteries reducing blood 

flow to the heart muscle. 

Stents can be used to keep the coronary arteries open. 

Statins reduce cholesterol levels, so fatty material is 

deposited more slowly.  

Faulty heart valves can be replaced with biological or 

mechanical ones. 

Heart failure can be treated with a heart and lung transplant. 

Artificial hearts can be used whilst waiting for a transplant, or 

to allow the heart to rest and recover. 

Describe problems associated with the heart and 

explain how they can be treated. 

Evaluate the use of drugs, mechanical devices 

and transplants to treat heart problems, including 

religious and ethical issues. 

 

BBC Bitesize: Coronary 

heart disease 

BBC Bitesize: Heart and 

lungs transplant 

BBC Bitesize: The 

circulatory system 

4.2.2.3 

Blood 

Blood. 

Blood is a tissue consisting of plasma, red blood cells, white 

blood cells and platelets. 

Plasma transports dissolved chemicals and proteins around 

the body. 

Red blood cells transport oxygen attached to haemoglobin. 

White blood cells help to protect the body against infection. 

Platelets are fragments of cells involved in blood clotting. 

Describe the four main components of blood. 

Explain how each component is adapted for its 

function. 

Draw and label diagrams of red blood cells, white 

blood cells and platelets. 

Produce a Mind map to explain the composition of 

blood and describe the functions of plasma, red 

blood cells, white blood cells and platelets. 

Write a word equation for the reaction of oxygen 

with haemoglobin. 

 

 

 

 

 

 

BBC Bitesize: Blood 

transport systems 

http://www.bbc.co.uk/education/clips/zqsq6sg
http://www.bbc.co.uk/education/clips/zqsq6sg
http://www.bbc.co.uk/education/clips/z6sjxnb
http://www.bbc.co.uk/education/clips/z6sjxnb
http://www.bbc.co.uk/education/guides/zhnk7ty/activity
http://www.bbc.co.uk/education/guides/zhnk7ty/activity
http://www.bbc.co.uk/education/guides/ztp9q6f/revision/4
https://www.bbc.co.uk/bitesize/guides/zsncsrd/video


 

4.2.2.5 

4.2.2.6 

Health, 

Disease and  

Lifestyle 

 

 

 

 

 

 

 

 

 

 

 

 

Health issues and effect of lifestyle on non-communicable 

diseases 

Health is the state of physical and mental well-being. 

Factors such as diet, stress and life situations can have a 

serious effect on physical and mental health. 

Diseases are major causes of ill health. 

Different diseases may interact: defects in the immune 

system increase the chance of catching an infectious 

disease. 

Viral infections can trigger cancers. 

Immune reactions can trigger allergies. 

Physical ill-health can lead to depression and mental illness. 

Various risk factors are linked to some non-communicable 

disease. 

Explain how diet, stress and life situations can 

affect physical and mental health. 

Give examples of communicable and non-

communicable diseases. 

Write a report on the effects of diet, stress, 

smoking, alcohol and exercise on health, to 

include risk factors for specific diseases. 

Describe examples of how diseases may interact. 

Describe the effects of diet, smoking, alcohol and 

exercise on health.  

Explain how and why the Government 

encourages people to lead a healthy lifestyle.  

Give risk factors associated with cardiovascular 

disease, Type 2 diabetes, lung diseases and 

cancers. 

Human physiology and 

health 

Adverts: 

Change4Life: Be Food 

Smart TV ad 2013 

Public Health England ant-

smoking campaign video 

Change4Life: Alcohol 

4.2.2.7 

Cancer 

Cancers (malignant tumours) result from uncontrolled cell 

division.  

Cancer cells may invade neighbouring tissues, or break off 

and spread to other parts of the body in the blood, where 

they form secondary tumours. 

Describe some causes of cancer, eg viruses, 

smoking, alcohol, carcinogens and ionising 

radiation. 

Describe the difference between benign and 

malignant tumours. 

Explain how cancer may spread from one site in 

the body to form a secondary tumour in another 

part of the body. 

Cell division and cancer 

 

 

  

http://abpischools.org.uk/page/resource/age/subject/topic.cfm?age=Age%20range%2014-16&subject=Human%20physiology%20and%20health
http://abpischools.org.uk/page/resource/age/subject/topic.cfm?age=Age%20range%2014-16&subject=Human%20physiology%20and%20health
http://www.youtube.com/watch?v=KMiT-tdNKTY
http://www.youtube.com/watch?v=KMiT-tdNKTY
http://www.theguardian.com/media/video/2013/dec/30/public-health-england-anti-smoking-campaign-video
http://www.theguardian.com/media/video/2013/dec/30/public-health-england-anti-smoking-campaign-video
http://www.tellyads.com/play_advert/?filename=TA14445&advertiser=Change%204%20Life&type=recent
http://www.abpischools.org.uk/page/modules/celldiv_cancer/.cfm?coSiteNavigation_allTopic=1


 

4.2.3 Plant tissues, organs and systems 

Some useful resources and information can be found at saps.org.uk 

 

Title Learning Objectives Activities Learning Resources 

4.2.3.1 

4.2.3.2 

Plant 

organs 

and Plant 

tissues.  

The leaf. 

 

 

 

 

Plant organs include stems, roots and leaves. 

Organs are made up of different tissues, eg meristem tissue at 

growing tips. 

The leaf is the organ of photosynthesis. 

Examples of tissues in a leaf: epidermis, palisade and spongy 

mesophyll, xylem, phloem, guard cells and stomata. How these 

tissues are adapted for their function. 

Label the main organs of a plant and describe 

their functions. 

Identify the tissues in a leaf and describe their 

functions. Relate the structure of each tissue to its 

function in photosynthesis. 

Explain why there are more stomata on the lower 

surface of a leaf. 

Describe the role of stomata and guard cells to 

control water loss and gas exchange. 

Calculate stomatal density. 

Label a diagram of a cross section through a leaf. 

 

Measuring stomatal density 

Stomata: Leaf structure, 

stomata and carbon dioxide 

video clip 

Rap:  

BBC Bitesize: 

Photosynthesis rap 

4.2.3.1 

4.2.3.2 

Plant 

transport 

systems. 

 

The roots, stem and leaves form a plant transport system. 

Root hair cells absorb water by osmosis and mineral ions by 

diffusion and active transport. (See next lesson). 

Xylem tissue transports water and dissolved ions. The flow of 

water from the roots to leaves is called the transpiration 

stream. 

Xylem tissue is composed of hollow tubes strengthened with 

lignin. 

Describe the organs that make up the plant 

transport system. 

Describe the role of xylem, phloem and root hair 

cells and explain how they are adapted for their 

functions. 

Define the terms ‘transpiration’ and ‘translocation’. 

 

BBC Bitesize: The need for 

transport 

B3.1.3  Exchange 
systems in plants1.ppt

 

http://www.saps.org.uk/
http://www.nuffieldfoundation.org/practical-biology/window-past-measuring-stomatal-density
http://www.saps.org.uk/secondary/teaching-resources/799-video-clip-leaf-structure
http://www.saps.org.uk/secondary/teaching-resources/799-video-clip-leaf-structure
http://www.saps.org.uk/secondary/teaching-resources/799-video-clip-leaf-structure
http://www.bbc.co.uk/education/clips/z6f7tfr
http://www.bbc.co.uk/education/clips/z6f7tfr
http://www.bbc.co.uk/education/guides/zwsdmp3/revision/1
http://www.bbc.co.uk/education/guides/zwsdmp3/revision/1


 

Title Learning Objectives Activities Learning Resources 

Phloem tissue transports dissolved sugars from the leaves to 

other parts of the plant. The movement of food through phloem 

is called translocation. 

Phloem cells have pores in their end walls for movement of cell 

sap. 

Label a diagram of a plant to show that water 

enters via the roots and travels in the xylem to the 

leaves; carbon dioxide enters leaves via stomata; 

light is absorbed by chlorophyll in leaves; 

dissolved sugars are transported from the leaves 

in the phloem to other parts of the plant. 

 

4.1.3.3 

 

 

 

 

 

4.1.3.3 

Active transport. 

Active transport involves the movement of a substance against 

a concentration gradient and requires energy from respiration. 

Mineral ions can be absorbed by active transport into plant root 

hairs from very dilute solutions in the soil. 

 

Sugar can be absorbed by active transport from the gut into 

the blood. 

Recap diffusion and osmosis. Compare them with 

active transport. Produce a comparison table. 

Define the term ‘active transport’. 

Describe where active transport occurs in humans 

and plants and what is transported. 

Explain why active transport requires energy.  

Suggest why farmers and gardeners turn the soil 

and hydroponic solutions must be kept aerated. 

Explain how active transport enables cells to 

absorb ions from very dilute solutions. 

Explain the relationship between active transport 

and oxygen supply and numbers of mitochondria 

in cells. 

BBC Bitesize: Movement 

across cell membranes 

Tracking active uptake of 

minerals by plant roots 

 

 

 

 

 

 

 

 

http://www.bbc.co.uk/education/guides/zc9tyrd/revision/5
http://www.bbc.co.uk/education/guides/zc9tyrd/revision/5
http://www.nuffieldfoundation.org/practical-biology/tracking-active-uptake-minerals-plant-roots
http://www.nuffieldfoundation.org/practical-biology/tracking-active-uptake-minerals-plant-roots

