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Introduction

This programme module may be delivered as a standalone module leading to certification in a QQI minor award. It may also be delivered as part of an overall validated programme leading to a Level 4 QQI Certificate. 
The teacher/tutor should familiarise themselves with the information contained in Laois and Offaly ETB’s programme descriptor for the relevant validated programme prior to delivering this programme module.

The programme module is structured as follows:

	1. Title of Programme Module

	2. QQI Component Title and Code

	3. Duration in hours

	4. Credit Value of QQI Component

	5. Status

	6. Special Requirements

	7. Aim of the Programme Module

	8. Objectives of the Programme Module

	9. Learning Outcomes

	10. Indicative Content

	11. Assessment

a. Assessment Technique(s)

b. Mapping of Learning Outcomes to Assessment Technique(s)

c. Guidelines for Assessment Activities

	12. Grading

	13. Learner Marking Sheet(s), including Assessment Criteria


Integrated Delivery and Assessment
The teacher/tutor is encouraged to integrate the delivery of content where an overlap between content of this programme module and one or more other programme modules is identified. This programme module will facilitate the learner to develop language, literacy and numeracy skills relevant to the themes and content of the module. 
Likewise the teacher/tutor is encouraged to integrate assessment where there is an opportunity to facilitate a learner to produce one piece of assessment evidence which demonstrates the learning outcomes from more than one programme module. The integration of the delivery and assessment of level 4 Communications and level 4 Mathematics modules with that of other level 4 modules is specifically encouraged. 

Structured communication and teamwork is encouraged between the teacher/tutor delivering this programme module and the language, literacy, numeracy and learning support teacher/tutor, as appropriate, to facilitate the learner in completing the programme module and achieving certification in the award.
Indicative Content

The indicative content in Section 10 does not cover all teaching possibilities. The teacher/tutor is encouraged to be creative in devising and implementing other approaches, as appropriate. The use of examples is there to provide suggestions. The teacher/tutor is free to use other examples, as appropriate. The indicative content ensures all learning outcomes are addressed but it may not follow the same sequence as that in which the learning outcomes are listed in Section 9. It is the teacher’s/tutor’s responsibility to ensure that all learning outcomes are included in the delivery of this programme module.
1. Title of Programme Module

Biology 
2. Component Name and Code 

Biology 4N2828
3. Duration in Hours

100 hours (typical learner effort, to include both directed and self directed learning)
4. Credit Value

10 credits
5. Status
This programme module may be compulsory or optional within the context of the validated programme. Please refer to the relevant programme descriptor, Section 9 Programme Structure.
6. Special Requirements

The provider must have all of the following in place to offer this award:

Access to a science laboratory meeting current Health and Safety standards.

7. Aim of the Programme Module

The purpose of this award is to equip the learner with the knowledge, skill and competence to explain and apply a range of biology concepts and principles in a supervised environment and apply them to everyday life.

8. Objectives of the Programme Module
This programme module aims to give the learner an understanding of a range of scientific skills and principles related to biology including:

· To foster an understanding and familiarise the learner with the basic features of living organisms.
· To develop practical, experiential, investigative and analysis skills necessary for scientific investigation and biological enquiry.

· To develop the attitudes and attributes of scientifically literate citizens.
· To integrate the teaching and learning of language, literacy, and numeracy skills. 
· To assist the learner to develop the language, literacy and numeracy skills related to Biology and Science Skills/level 4, through the medium of the module

· To enable the learner take responsibility for his/her own learning.
9. Learning Outcomes of Level 4 Biology 4N2828
Learners will be able to:

a) Distinguish between living and non living organisms
b) Explain the characteristics of living things
c) Describe using diagrams the structure and function of plant and animal cells
d) Outline the relationship between cells, tissues, organs and systems
e) Illustrate the structure of the breathing system in humans
f) Outline the role of the breathing system in human respiration
g) Illustrate the structure of the excretory system in humans
h) Describe the role of the excretory system in humans
i) Outline the structure and function of the main parts of a typical flowering plant 
j) Explain the plant processes of photosynthesis, transpiration and reproduction
k) Illustrate the basic structure of the three types of bacteria cells
l) Outline the advantages and disadvantages of bacteria and fungi
m) Carry out a range of biological experiments including demonstrating transport in plants, demonstrating photosynthesis in plants; demonstrating exhaled air contains more carbon dioxide then inhaled air, studying a specific habitat using ecology equipment and investigating the growth of bacteria using soil, air and water.
n) Exercise proper safety procedures when working in a science laboratory including general principles, eating, drinking, protective clothing and glassware safety.
o) Write up an experiment under the headings aim, materials, diagram, method, results and conclusion.

10. Indicative Content 

This section provides suggestions for programme content but is not intended to be prescriptive. The programme module can be delivered through classroom based learning activities, group discussions, one-to-one tutorials, field trips, case studies, role play and other suitable activities, as appropriate.

Section 1:  Living Things

In order to help the learner achieve Learning Outcomes 1, 2, 3, 4, 13, 14, 15, explore with the Learner the biology of living things as outlined below:
· The learner should understand that living things and non-living things are differentiated by a number of key traits (also outlined below). It may be useful to discuss examples of both, and also how some non-living things may display some, but not all of the traits of living organisms. It may be interesting to explore how science and technology has advanced to be able to mimic or recreate certain characteristics of living things, for example through robotics.
· The learner should be able to list the 7 main characteristics of living organisms that distinguish them from non-living organisms as outlined below:
· 1. Responsiveness: Living organisms respond to stimuli, non-living organisms do not. Examples of stimuli include, touch, taste and light.
· 2. Living organisms display movement of one kind or another. Some have only internal movement, for example simple organisms moving chemicals on a cellular level. Other living organisms may display external movement moving from place to place through their environment.
· 3. Respiration (breathing): All living things exchange gases with their environment. For example animals breathe in oxygen and expel carbon dioxide.
· 4. Excretion: All living things remove waste from their bodies. In humans waste products from nutrition are removed by way of the excretory system.
· 5. Nutrition (feeding): All living organisms need to obtain food from their environment to obtain energy for growth and other processes. For example animals eat other living, or once living things. Through feeding and respiration, living things exhibit a rapid turnover of chemical materials, which is referred to as metabolism. Non-living things do not display metabolism.
· 6. Reproduction: All living things have the ability to reproduce by sexual or asexual reproduction. For simple organisms such as bacteria, asexual reproduction involves division of one parent cell into two identical cells. In animals sexual reproduction leads to the combination of DNA from two parents to make one new individual.
· 7. Growth: All living things have the ability to grow by taking in material from the environment (Nutrition/respiration) and organising this material into its own growth structures.
· It may be useful to introduce the learner to other important characteristics of living things such as:
· Ecology: Living things generally have a complex relationship with their environment and the other organisms contained within. The study of ecology concerns how populations of organisms interact and are interdependent within a habitat (specific environmental area e.g. a forest, sea bed, grassland). Consider introducing the learner to how ecologists conduct different kinds of surveys to assess biodiversity (richness of different living organisms) within habitats.
· Evolution: Populations of living things are known to have adapted to their environment over periods of time. Organisms today from simple organisms to humans are more adapted to their environments than their ancestors by development of features that cope better with environmental conditions. For example animals such as the Chameleon reptile have developed the ability to change their colour to blend in with their background so that it is likely to be seen by predators and prey.
· Biological classification: It may be useful to familiarise the learner with the concept of Biological classification, which scientists use to group and categorise organisms by biological type. Organisms are classified by Kingdom, Domain, Phylum, Class, Order, Family, Genus and Species. It may be helpful to introduce the learner to a biological key for identifying an organism.
· Describe using diagrams the structure and function of plant and animal cells. The learner should be able to illustrate the structure of both a plant and an animal cell, and explain briefly the main structures and functions within, Important structures to note include:
· Cell shape: Plant cells are regular in shape while animal cells are irregular in shape.
· Cell wall: Plant cells have a protective structure called a cell wall made of cellulose, animal cells do not.
· Cell membrane: In both plant and animal cells there is a biological membrane that separates the interior cells from the environment. It controls the movement of substances in and out of cells and is selectively permeable to the ions, organic molecules and proteins in its lipid bilayer.
· Vacuole: These are more prominent in plant cells with large central vacuole taking up 90% of cell volume, containing water and maintaining turgor (pressure) in plant cells, containing waste products, maintaining pH, storing nutrients. Animal cells contain a number of small vacuoles.
· Cytoplasm: Found in both plant and animal cells it contains the fluid cytosol. In this fluid, many of the cells activities occur, as it contains enzymes, fatty acids, sugars, and amino acids that are used to keep the cell working. Waste products are also dissolved before they are taken in by vacuoles or sent out of the cell. All the other organelles of the cell are suspended in the cytolplasm (nucleus, mitochondria, chloroplast etc.).
· Nucleus: The nucleus, enclosed in a double membrane, is considered the brain of the cell since it controls all cell activities.

· Chloroplasts: These are only found in plant cells and contain chlorophyll which uses sunlight, converting the energy to sugars and making food for the plant cell. 

· The learner should be able to outline the relationship between cells, tissues, organs and systems in living organism, including basic definitions of each and explanations/examples of the functions and processes of each, such as:
· Cells: All living organisms are divided into cells that include proteins and organelles. Cells hold all of the biological equipment necessary to keep an organism alive. The main purpose of a cell is to carry out specific metabolic functions.  Each type of cell is designed for a particular function. Cells are organized to form tissues, organs, and organ systems. 
· Tissues: Tissues are groupings of cells, not necessarily identical but from the same origin and with the same specialised function, for example blood tissue and muscle tissue. In animals there are four types of tissue, connective, muscle, nervous, and epithelial.
· Organs: Organs are formed by a collection of tissues joined in a structural unit to serve a common function. Usually there is a main tissue (parenchyma) which is specific to the organ and sporadic tissues (stroma). In the heart for example, main tissue is the myocardium, while sporadic tissues include the nerves, blood and connective tissues. Plants also contain organs such as the roots, stems and leaves.

· Systems: Systems exist where two or more organs work together in to a specific body function. Examples in animals include the nervous system, the reproductive system and the excretory system. Often organ systems overlap in their roles, for example the muscular and skeletal systems serve similar functions and are also known in science as the muscoskeletal system.
· Conduct with the learner a study of a specific habitat using ecology equipment. The learner should be familiar with the basics of ecology and important terms and procedures for its study. Introduce the learner to a number of habitat types and decide on a suitable habitat to study. Consider some of the following as part of the study:
· The biodiversity of the habitat, i.e. the plants and animal species living in the habitat including insects and microorganisms if possible.

· What is meant by a baseline study of a habitat, allowing results to be compared over time and changes in species recorded.

· Ecological survey methods such as:

· Aquatic net and kick samples for aquatic invertebrates

· Quadrat samples for plant species

· Cores/digs to assess the soil

· Transect walks, listening and recording bird species

· Markings/trails of mammals

· Habitat measuring and mapping

· GPS recording

· Food webs from survey results

· Insect sampling and observation e.g. beetles, butterflies, dragonflies.

· How to record and assess ecological data including any comparisons with previous surveys.

Section 2: Human Biology

In order to help the learner achieve Learning Outcome 5,6,7,8, 13, 14 and 15  in particular, consider doing the following: Explore with the learner the human respiratory and excretory systems covering key areas as outlined below:

· The learner should be able to illustrate the structure of the human breathing systems showing the following features 

· Lungs

· Bronchial tubes

· Bronchiole

· Trachea

· Alveoli

· Diaphragm

· Pharynx

· Larynx

· Ribs

· Intercostal muscles

· The learner must be able to outline the main processes carried out by the human respiratory system and the function of the organs and tissues associated with it. They should be aware of the following key areas:

· Respiration is the controlled release of energy from food. Respiration can be either aerobic or anaerobic. Aerobic respiration requires oxygen while anaerobic does not.

· A number of mechanisms are involved in breathing. Firstly, during inhalation, the diaphragm contracts, pulling the ribcage down. The ribcage and intercostal muscles are attached to the lungs and as a result air is taken in when the mouth (or nasal passage) is open. During exhalation, the diaphragm relaxes, pushing the ribcage so air escapes though the nose or mouth. 

· When you breathe air in, it passes from your nose or mouth, through the pharynx at the back of the throat and into the larynx, before passing along the trachea or wind pipe. Beyond the trachea the air splits between the right and left main bronchus. The main bronchial tubes become gradually smaller, and are referred to as bronchi and then bronchioles. The airflow terminates at the alveoli, which are specially adapted for carbon dioxide and oxygen exchange.

· Aerobic respiration uses oxygen in order to break down molecules, which then release electrons and create energy. It can be described by the equation glucose + oxygen -> carbon dioxide + water + energy released. In the process, aerobic respiration creates a substance known as adenosine triphosphate (ATP), responsible for storing and carrying most of the energy to other body cell.

· In order to fulfil learning outcome 13, demonstrate with the learner that carbon dioxide levels are higher in exhaled air than inhaled air using a simple experiment such as that outlined below. Introduce learning outcome 14 regarding laboratory safety at this point and consider learning outcome 15.

· Note with the learner that a known test for the presence of carbon dioxide is that it turns lime water milky.

· Set up two test tubes A and B and half fill each with lime water. 

· Seal the test tubes with a rubber stopper through which 2 narrow tubes are passed, one (x) for air in and one (y) for air out.

· Breath in through x in test tube A

· Breath out through Y in test tube B

· Repeat until the lime water in one tube goes milky

The lime water in test tube B turns milky more quickly showing that exhaled air in this tube contains more carbon dioxide.

· The learner must be able to illustrate the structure of the urinary system the main system of the excretory system in humans. The following features should be illustrated:

· Kidneys

· Urethra

· Ureter

· Bladder

· Renal vein

· Renal artery

· The learner should understand the processes of excretion i.e. the removal of waste products from the body and be able to identify the main organs and tissues of this system and their functions. They should be aware of the following key areas:
· The lungs, kidneys and skin are organs of excretion that enable the human body to eliminate metabolic waste, including urea, carbon dioxide, water, salts and urea.

· The urinary system works as follows: 

· The renal artery transports blood from the body into the kidneys to be filtered

· The kidney removes waste products in the form of water, salts and urea from the blood and converts it to urine (urea, water and salts)

· The filtered and cleaned blood is carried to the heart by the renal vein.
· Urine is passes along the ureter tubes to the bladder for storage.

· The bladder stores the urine before passing it along the urethra and expelling it from the body.

· The skin has a role in excretion by its secretion of sweat.

· Sweat can contain nitrogen, water, lactic acid and urea.

· Sweat travels from sweat glands in the dermis to pores on the surface of the skin where it is released. 

· The skin's excretion of sweat also helps maintain body temperature and homeostasis (regulation of the organisms systems)

· The lungs also play a role in excretion by releasing carbon dioxide and waste gases from the body through respiration as outlined above.
· The large intestine, colon and rectum are involved in the elimination of solid waste. The gut is essentially a hollow tube, removing waste products that have not been produced inside the cells:

· The large intestine consists of the caecum, colon and rectum. Water and undigested material such as cellulose (fibre or roughage) pass through the colon from the caecum to the rectum. The rectum acts as a temporary storage site for faeces. As the rectal walls expand this stimulates the faeces to move to the anus where the sphincter muscles cause the waste to be expelled.

Section 3: Plant Biology

In order to help the learner achieve elements of Learning Outcome 9, 10, 13, 14 and 15 in particular, consider doing the following:
· Outline the structure and function of the main parts of a typical flowering plant. The learner should be able to illustrate with a diagram the following structures and write a brief explanation of their functions Flowering plants are composed of sections with functions as follows
· Root System
· Stem
· Leaves
· Flower
· Buds
· Fruit 

· Explain the plant processes of photosynthesis, transpiration and reproduction

· Photosynthesis: Photosynthesis is the way in which plants make food by taking in carbon dioxide from the air and water from the ground. Plant cells then combine this with chlorophyll (which is already in the cells) and sunlight to produce food in the form of glucose. Oxygen is produced as a by-product and is released into the atmosphere. Carbon dioxide + Water (+ sunlight and chlorophyll)  → glucose + oxygen
· Transpiration: Transpiration is a process by which plants lose water vapour from their leaves. The lower surface of the leaves have stomata , tiny openings, which allow water to evaporate from them. Transpiration supplies water to the leaves for photosynthesis and helps to cool plants (in the same way sweating helps cool the human body).
· Respiration: Plant respiration is the opposite of photosynthesis, involving creation of oxygen and its release into the air by green plants. During respiration, plants absorb free molecules of oxygen (O2) and use them to create water, carbon dioxide, and energy, ensuring plant growth.

· Conduct with the learner an experiment to demonstrate transportation in plants. It may be helpful prior to the experiment to discuss the functions of the xylem and phloem cells in plant stems. The experiment below or any other suitable experiment may be used:

· A 500ml beaker is filled ¾ full with water to which approximately 20ml of red food colouring is added. 

· The white carnation is then placed in the water.  

· The results may be observed over approximately 5 days.

·  Initially the carnation will remain white and gradually over the 5 days the carnation will start to change colour with spots of red appearing. This proves that the dyed water was transported by the cells in the plants stems to its flower and petals,

· Conduct with the learner an experiment to demonstrate photosynthesis in plants.  Remind the learner of the equation of photosynthesis and production of glucose/starch by plants. The experiment below or any other suitable experiment may be used: 

· A plant is placed in darkness for 24 hours, preventing photosynthesis and to de-starch the leaves.  A leaf may be tested with iodine to ensure starch is not present.  Cover part of some leaves with lightproof material as a control for the experiment.

· The plant should then be placed in good light for six hours at room temperature which should give a high rate of photosynthesis and cause the plant to produce starch.

· The results should show that the exposed leaves tested with iodine turn blue-black showing that starch is present and photosynthesis has occurred. The covered leaves will turn yellow-brown with iodine showing no starch present and proving photosynthesis has not occurred due to the absence of light.

Section 4: Simple organisms

In order to help the learner achieve elements of Learning Outcome 11, 12, 13, 14 and 15  in particular, consider doing the following:

Illustrate the basic structure of three types of bacteria cells It may be useful to introduce the learner to the basic definition of bacteria are microscopic organisms whose single cells have no true nucleus or membrane enclosed organelles. The learner should understand the three common types of bacterial morphology - coccus, bacillus, spirillum. The should be able to draw and label their main structures as follows:: 
· Bacilli: These are rod-shaped bacteria cells. Bacilli can occur singly (Bacillus), in pairs, or in chains.  Examples of bacillus bacteria include coliform bacteria (found in wastewater pollution) as well as the bacteria responsible for typhoid fever.  
· Cocci: These are spherical shaped bacteria. Cocci (or coccus for a single cell) are rounded cells, sometimes slightly flattened when they are adjacent to one another.  They can exist singly, in pairs (as diplococci ), in groups of four (as tetrads ), in chains (as streptococci ), in clusters (as stapylococci ), or in cubes consisting of eight cells.

· Spirilla: These are bacteria with curved walls. Spirilla (or spirillum for a single cell) can range from a gently curved shape to a corkscrew-like spiral.  Many spirilla are rigid and capable of movement.  A special group of spirilla known as spirochetes are long, slender, and flexible.
· Some common features visible on bacteria cells under microscope are as follows: 

· Nucleoid: There is no true nucleus but a nucleoid, which contains most of the cell's genetic material.

· Cell wall: This protects the cell.

· Granule: Used for nutrient storage

· Cytoplasm: The cytoplasm of Bacterial cells is made of a Viscous (Thick Liquid) solution of Ribosomes and DNA.
· Ribosomes: These translate the genetic messages in messenger RNA into the protein sequences.

· Flagella: Whiplike structures used for movement.
· Pili: Hairlike protein structures found on the surface of some bacteria which help to hold on to host cells, and transfer material to other cells.

· The learner should be able to list some advantages and disadvantages to bacteria and fungi in everyday life. Some suggestions are given below:
· Advantages: 
· Bacteria and fungi can be used in medicines to cure illnesses e.g. penecillin 
· They can be used in many food processes for example breadmaking (yeast) and cheese making

· Bacteria in our bodies perform many important functions, for example bacteria in our gut breaks down food through digestion.
· Bacteria can also be used for biological pest control 

· Fungi in soil are beneficial to many soil processes including binding the soil and adding to soil fertility.

· Disadvantages
· Bacteria can be used in biological warfare 
· Some bacteria cause diseases, 
· Disease causing bacteria can mutate to resist antibiotics
· Fungi are the cause of many plant diseases such as potato blight
· Fungi can also cause human disease such as ringworm.
· Conduct an experiment with the learner which investigates bacteria growth on soil, air and water. The procedures below or any other suitable experiment may be used. 

· Four petri dishes containing a layer of sterile agar (the agar acts as a food source) should be prepared. 

· The first dish remains sealed tight with parafilm and is the ‘control’ dish. The second dish should be exposed to the air for five minutes before sealing with parafilm and labelled air. A small amount of soil should be sprinkled on the third dish before sealing and labelling as above. Several drops of water should be placed on the final dish and the dish sealed and labelled.

· The petri dishes may be left upside down either in a laboratory incubator at 30°C for 3 days, or at room temperature for a week. They may then be turned over and the results observed through the lids.

· After this time the results should show the control plate is completely clear, while the other plates should show varying amounts of micro-organism growth. Fluffy growths probably indicate the presence of fungi while round shiny dots are colonies of bacteria.

· All plates should be cleansed with sterilising fluid to kill the micro-organisms before disposal.
Section 6: Practical and Laboratory skills and procedures 14 & 15

In order to help the learner achieve elements of Learning Outcomes 14 and 15 ,  in particular, consider doing the following:
· The learner should understand the standard safety procedures for working in a science laboratory and be able to put these into practice when conducting experiments. The learner should have access to standard procedures in the school/ETB or the tutor may wish to draw up appropriate guidelines. References for lab safety may be found in the Department of Education and Science booklets Safety in School Science (1996) and Safety in the School Laboratory - disposal of chemicals (1996). The following should be evidenced for some or all of the practical laboratory tasks in the learning outcomes:

· The learner can follow laboratory safety procedures such as those outlined below and describe them in the experiment write up:

· Eating or drinking are prohibited in the lab

· Ensure you understand the task and procedures assigned to you. If in doubt, ask the Teacher/tutor.

· Ensure eyes, hair and clothing are protected e.g. long hair should be tied back securely.

· Wear appropriate protective clothing and eye protection when instructed to do so.

· Check that the label on the bottle is exactly the same as the material you require. If in doubt, ask the teacher/tutor.

· Any substance accidentally taken into the mouth must be spat out immediately and the mouth washed out with water. 

· Any safety incident must be reported to the teacher/tutor.

· Any cut, burn or other accident must be reported at once to the teacher.

· Any chemicals spilled on the skin or clothing must be washed at once with plenty of water and report to the teacher/tutor

       Always wash your hands after practical work.

· The learner should write up a full report on at least one of the experiments conducted in learning outcome 18. The report should contain the headings Aim, Materials, Diagram, Method, Results and Conclusion. A useful template can be found at http://www.sess.ie/sites/all/modules/wysiwyg/tinymce/jscripts/tiny_mce/plugins/filemanager/files/Resources/science/6/6.6_Experiment_Write-up_Template_D.pdf.  The following information should be contained under each heading:

· Aim: This should clearly outline what the experiment is trying to show in other words the hypothesis, for example ‘To demonstrate that photosynthesis occurs’.

· Materials: This section should describe all the materials and implements required to conduct the experiment, for example (as above) Materials: A leafy plant, lightproof material, a lightproof cupboard, iodine.

· Diagram: This should illustrate clearly the ‘set-up’ or arrangement of the materials and implements used in the experiment. All objects/materials must be labelled and useful information included, such as direction of flow (for experiments using water/electricity). For example (as above), a diagram for the above experiment showing plant and leaves, light source, iodine and glucose test.

· Method: The exact steps and procedures followed in conducting the experiment. This should include how materials were used and how results are observed and recorded.

· Results: These should be recorded in a suitable clear and concise manner such as in a table, graph, diagram or chart, with a brief explanation of the findings.
· Conclusion: This should summarise the experiment stating whether the hypothesis/aims were demonstrated or proven and repeating the aims, for example (as above) ‘The plant leaves tested positive for starch proving that photosynthesis occurs’.
11. Assessment
11a.
Assessment Techniques

Examination Theory                                   40%

Skills Demonstration                                  30%

Learner Record                                            30%

11b.
Mapping of Learning Outcomes to Assessment Techniques
In order to ensure that the learner is facilitated to demonstrate the achievement of all learning outcomes from the component specification; each learning outcome is mapped to an assessment technique(s). This mapping should not restrict an assessor from taking an integrated approach to assessment.
	Learning Outcome
	Assessment Technique

	1.  distinguish between living and non living organisms

	Examination – Theory

	2.  explain the characteristics of living things

	Examination – Theory

	3.  describe using diagrams the structure and function of plant and animal cells
	Learner record

	4.  outline the relationship between cells, tissues, organs and systems
	Examination – Theory

	5.  illustrate the structure of the breathing system in humans

	Learner record

	6.  outline the role of the breathing system in human respiration
	Examination – Theory

	7.  illustrate the structure of the excretory system in humans

	Learner record

	8.  describe the role of the excretory system in humans
	Examination – Theory

	9.  outline the structure and function of the main parts of a typical flowering plant
	Examination Theory

	10. explain the plant processes of photosynthesis, transpiration and reproduction
	Examination – Theory

	11. illustrate the basic structure of the three types of bacteria cells
	Learner record

	12. outline the advantages and disadvantages of bacteria and fungi
	Examination – Theory

	13. carry out a range of biological experiments including demonstrating transport in plants, demonstrating photosynthesis in plants; demonstrating exhaled air contains more carbon dioxide then inhaled air, studying a specific habitat using ecology equipment and investigating the growth of bacteria using soil, air and water

	Skills demonstration

	14. exercise proper safety procedures when working in a science laboratory including general principles, eating, drinking, protective clothing and glassware safety
	Skills demonstration

	15. write up an experiment under the headings aim, materials, diagram, method, results and conclusion.

	Skills demonstration


11c.  
Guidelines for Assessment Activities
Please note: In addition to referring to QQI Guidelines for Preparing Programme Descriptors, Programme Developers should also refer to QQI Quality Assuring Assessment, Guidelines for Providers, May 2007, when developing guidelines for assessment activities and assessment criteria.

The assessor is required to devise assessment briefs and marking schemes for the skills demonstration and learner record and examination papers, marking schemes and outline solutions for the Examination – Theory.  In devising the assessment briefs and examination papers, care should be taken to ensure that the learner is given the opportunity to show evidence of achievement of ALL the learning outcomes. Assessment briefs may be designed to allow the learner to make use of a wide range of media in presenting assessment evidence, as appropriate. Quality assured procedures must be in place to ensure the reliability of learner evidence.
	Examination - Theory
	40%

	The learner will undertake the examination as follows: 2 hours
All instructions for the learner must be clearly outlined in an examination paper.


	The tutor/internal assessor will devise an examination as follows. The examination will consist of 8 structured questions. The examination will cover the learning outcomes 1, 2, 4, 6, 8, 9, 10 & 12
Learning Outcome 1: distinguish between living and non living organisms

Learning Outcome 2: explain the characteristics of living things

Learning Outcome 4: outline the relationship between cells, tissues, organs and systems
Learning Outcome 6: outline the role of the breathing system in human respiration

Learning Outcome 8:  describe the role of the excretory system in humans

Learning Outcome 9:  outline the structure and function of the main parts of a typical flowering plant

Learning Outcome 10: explain the plant processes of photosynthesis, transpiration and reproduction

Learning Outcome 12: outline the advantages and disadvantages of bacteria and fungi
Layout of the Examination:

The examination will take the form of 8 structured questions.

Structured questions 

Questions should be designed to test the learner’s application of knowledge and understanding, analysis and evaluation as opposed to rote recall.  Questions may vary in style and structure and may include diagrams to draw or complete, label and/or interpret. The learner will be required to write several sentences in their answers.
The learner must describe, explain, interpret, illustrate, and/or give examples, as directed.  The response must be clearly and logically presented, use appropriate scientific terminology and demonstrate deep awareness or understanding.

Evidence for this assessment technique may take the form of written, oral, graphic, audio, visual or digital evidence, or any combination of these (select as appropriate). Any audio, video or digital evidence must be provided in a suitable format.


	Learner Record
	30%

	The learner will complete a record of learning outcome as follows.
All instructions for the learner must be clearly outlined in an assessment brief.



	The tutor/internal assessor will devise a brief that requires the learner to complete a record of the diagrams and tasks completed, to include learning outcomes 3, 5, 7, 11.
Learning outcome 3:  describe using diagrams the structure and function of plant and animal cells
Learning outcome 5:  illustrate the structure of the breathing system in humans
Learning outcome 7:  illustrate the structure of the excretory system in humans
Learning outcome 11: illustrate the basic structure of 3 types of bacteria cells
The learner record will consist of:
· Records of any research or investigations conducted by the learner to include a description of methodology

· Lists, illustrations and diagrams, where appropriate, of the tasks in the learning outcomes

· Other evidence of investigation including internet references, literature searches or other sources.

· Responses to the brief including correct scientific terminology. 

· Evidence that the learner can work individually and in teams to collect and share information and ideas where appropriate.

Evidence for this assessment technique may take the form of written, oral, graphic, audio, visual or digital evidence, or any combination of these (select as appropriate). Any audio, video or digital evidence must be provided in a suitable format.




	Skills demonstration
	30%

	The learner will complete a skills demonstration as follows.

All instructions for the learner must be clearly outlined in an assessment brief.



	The tutor/internal assessor will devise a brief that requires the learner to conduct 5 practical experiments in a laboratory or other suitable environment including field studies, incorporating laboratory safety measures and one full experiment write-up, covering learning outcomes 13, 14 and 15. 

Learning outcome 13: Carry out a range of biological experiments including:

· demonstrating transport in plants 

· demonstrating photosynthesis in plants

· demonstrating exhaled air contains more carbon dioxide then inhaled air 

· studying a specific habitat using ecology equipment 

· investigating the growth of bacteria using soil, air and water

Learning outcome 14: exercise proper safety procedures when working in a science laboratory including general principles, eating, drinking, protective clothing and glassware safety

Learning outcome 15: write up an experiment under the headings aim, materials, diagram, method, results and conclusion.

The skills demonstration will consist of:
· carrying out 5 experiments and practical tasks

· following procedures precisely
· one full experiment write up as required by Learning outcome 15, to be chosen from the five listed in Learning Outcome 13
· demonstration of good laboratory safety as outlined for Learning Outcome 14

Candidates must maintain primary records, observations and results (e.g. worksheets, graphs, tables etc.) for all experiments.

Evidence for this assessment technique may take the form of written, oral, graphic, audio, visual or digital evidence, or any combination of these (select as appropriate). Any audio, video or digital evidence must be provided in a suitable format.




12. Grading

Distinction: 
80% - 100% 

Merit:

65% - 79%

Pass: 

50% - 64%

Unsuccessful:
0% - 49%

At levels 4, 5 and 6 major and minor awards will be graded. The grade achieved for the major award will be determined by the grades achieved in the minor awards.
	Biology 
4N2829
	Learner Marking Sheet

Examination - 40%


Learner’s Name: ________________________________



	Assessment Criteria


	MaximumMark
	Learner Mark

	 Structured Questions

8 structured questions covering learning outcomes 1, 2, 4, 6, 8, 9, 10, & 12. Answer all  
The learner must: 
· describe, explain, interpret, illustrate, and/or give examples, as directed  
· present their response clearly and logically

· use appropriate scientific terminology 
· demonstrate deep awareness or understanding
Questions:

1. _____

2. _____

3. _____

4. _____

5. _____

6. _____

7. _____

8. _____

	5
5
5
5
5
5
5
5

	

	Total Mark
	40%
	


NO ROUNDING OF MARKS
The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the result recorded here has been transcribed to the Summary Results Sheet

External Authenticator's Signature: ............................................................   Date: .................

	Biology 
4N2828
	Learner Marking Sheet

Learner Record - 30%


Learner’s Name: ________________________________



	Assessment Criteria


	MaximumMark
	Learner Mark

	The learner has responded to the assessment brief and can demonstrate knowledge, awareness and practical skills from learning outcomes 3, 5, 7, 11. 

Evidence of the following should be included in the learner record:
· Satisfactory research and investigation

· Comprehensive understanding of the facts and concepts

· Accurate use of scientific terminology

· Clear and logical presentation

· Clear and full descriptions including diagrams and illustrations


	6

6

6

6

6


	

	Total Mark
	30
	


NO ROUNDING OF MARKS

The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the result recorded here has been transcribed to the Summary Results Sheet

External Authenticator's Signature: ............................................................   Date: ...............................
	Biology 
4N2828
	Learner Marking Sheet

Skills Demonstration - 30%


Learner’s Name: ________________________________



	Assessment Criteria


	MaximumMark
	LearnerMark

	The learner has responded adequately to the assessment brief and has demonstrated the practical skills based on learning outcomes 13, 14 & 15. 

The following criteria should be used in marking the evidence:

· Effective demonstration of practical skills
· Appropriate laboratory procedures followed
· Clear detailed recording of procedures/practical work
· Appropriate illustration where necessary
· Demonstration of good laboratory safety as outlined in Outcome 14 for all experiments.  


	6

6

6

6

6


	

	Total Mark
	30
	


NO ROUNDING OF MARKS
The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the result recorded here has been transcribed to the Summary Results Sheet

External Authenticator's Signature: ............................................................   Date: ...............................
Doc No: 4N2828-03
Effective Date: 1st September 2024 
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