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The most recent change and version is highlighted and listed first.  This is the version you should use in your delivery of the component.

	Version
	Effective Date
	Change

	04
	1st Sept 2022
	Minor reformatting, including inclusion of component version log. 
No change to content.

	03
	1st Sept 2020
	Formatting only

	02
	1st Sept 2018
	Unnecessary signature removed, minor reformatting, no change to content. 





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 5 QQI Certificate. 
The teacher/tutor should familiarise themselves with the information contained in Laois and Offaly ETB 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 the academic and vocational 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 5 Communications and level 5 Mathematics modules with that of other level 5 modules is specifically encouraged, as appropriate. 
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.

Title of Programme Module
Biology

Component Name and Code 
Biology 5N2746

Duration in Hours
150 Hours (typical learner effort, to include both directed and self directed learning)

Credit Value
15  Credits 

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

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

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

Aim of the Programme Module
This programme module aims to provide the learner with the knowledge, skill and competence to independently apply concepts and principals of biology in a laboratory and in the field in a managed environment.




Objectives of the Programme Module

· To facilitate the learner to become competent in a range of biological concepts and principals.

·  To create within the learner an interest in biological science.

· To explore with the learner current developments in biological science.

· To create an awareness of environmental issues within the learner. 

· To facilitate the learner while taking part in experimental work, in a safe environment. 

· To assist the learner to develop the skills in relation to hazards and good practice which will enable them to work in a laboratory safely. 

· To enable the learner to take responsibility for his/her own learning

Learning Outcomes of Level 5 Biology 5N2746
Learners will be able to:

1. Identify a range of plant and animal cell types, outlining the structure and functions of major organelles and the fundamentals of cellular respiration.

2. Explain the functions of a variety of cell types, differentiating between mitosis and meiosis.

3. Explain the factors that influence photosynthesis and transpiration.

4. Outline the life cycle of bacterium, fungus and virus including examining the structure of each.

5. Describe the main pathogenic agent infection pathways.

6. Describe the role of bacteria in a variety of industrial processes, including citric acid, methane production and cheese production.

7. Explain the basic structure and function of DNA and RNA and the effects of mutation on gene expression and the role of mutation in natural selection and evolution.

8. Outline the genotypes and phenotypes of the four blood groups and demonstrate the importance of compatibility in blood transfusion.

9. Describe the role of genetic engineering in the manufacture of a variety of industrial products and the production of plant varieties resistant to pests and disease.

10. Explain the basic structure and function of the antibody molecule.

11. Describe a breeding programme used to improve a specific crop and one used to improve a specific animal or product. 

12. Discuss the plants and animals found in a specified habitat using a range of keys.

13. Discuss the effects of common physical hazards on the human body and the appropriate safety precautions necessary to minimise hazards including use of common hazard symbols.

14. Outline the rights and responsibilities of employers and employees under health and safety legislation.

15. Use a variety of field work techniques to estimate the number and distribution of plants and animals, analysing the results and identifying the effects of changes on this environment.

16. Apply Mendals laws of inheritance to mono and dihybrid crosses.

17. Select tools and techniques to culture, isolate and inoculate micro-organisms, identifying the main pathogenic agent pathways.

18. Carry out biological experiments or investigations in a scientifically accurate and methodical manner.

19. Maintain laboratory reports within planned timelines and deadlines on experiments and investigations.

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: The Cell
Facilitate the learner to identify a variety of plant and animal cells, and their components; for example
· Diagrams of plant and animal cells
· Diagrams of organelles such as
· Mitochondria
· Nucleus
· Endoplasmic reticulum’s
· Vacuoles
· Chloroplasts
· Functions of the major cellular organelles.

   Enable the learner to explore the factors influencing photosynthesis and transpiration, for example
· Photosynthesis
· Leaf structure
· Leaf adaptations
· Environmental conditions
· Light and dark stage.
· Definition

· Transpiration
· Osmosis, diffusion, evaporation
· Xylem and phloem vessels
· Root pressure
· Transpiration stream, Cohesion-Tension Model.

Explore with the learner the concept of cell continuity, for example 
· DNA and Hereditary
· Chromosomes
· Gametes and Somatic cells 
· Distinguish between Mitosis and Meiosis- 
· Brief description of stages-Mitosis
· Diagrams relating to each stage-Mitosis

Facilitate the learner to carry out biological experiments or investigations in relation to The Cell, for example,
· Use of the light microscope to identify plant and animal cells
· Investigate the effect of light on the rate of photosynthesis


Section 2: Genetics

Explore with the learner  the basic structure and function of DNA and RNA, for example:
· DNA- double helix
· Nucleotides and base pairs 
· Transmission of genetic information
· Types of RNA
· Compare and contrast DNA and RNA 
     
Explore with the learner the Law of Evolution  
· Darwin
· Mutations
· Natural selection
· Comparative Anatomy
· Natural selection

Explore with the learner the blood grouping and its importance in relation to transfusions ,for example:
· Genotype and Phenotype
· ABO Blood system
· Rhesus Blood system 
· Complications involved with Rhesus

Facilitate the learner to apply Mendal’s Laws of Inheitance to Mono and Dihybird crosses, for example:
· State and explain Mendal’s first and second law. 
· Inherited and Acquired traits
· Hetrozygous and Homozygous
· Dominant and Recessive

Explore with the learner the role of genetic engineering in the manufacture of a variety of industrial products and pest resistant plants,for example
· Genetic modification-
· Isolation
· Transformation
· Cutting
· Ligation
· Modification of plants, for example
· ‘natural’ herbicides
· Addition of Vitamin A to polished rice.
· Modification of animals, for example
· Sheep carrying the human clotting factor
· Chickens for protein and antibodies.
· Modification of bacteria, for example
· Production of Insulin
· Pharming

Explore with the learner a breeding programme used to improve a particular crop, and one programme used to improve a particular animal or animal product
· Name of crop, animal/product
· Name of breeding programme
· Procedure(s) followed 
· Outcome

Facilitate the learner to carry out biological experiments or investigations in relation to Genetics, for example
· The isolation of a strand of DNA
· Taste test to determine genetic dominance or recession.
  
Section 3 : Microbiology
Explore with the learner, the life cycle of a bacterium, fungus and virus, for example: 
· Bacteria
· Growth curve
· Endospore production.
· Fungus
· Rhizopus
· Saccharomyces
· Virus
· Attachment
· Penetration
· Replication
· Assembly
· Release.

Facilitate the learner in the examination of Bacteria, fungus and virus, to include the structure of each.
· Classification
· Uni/multicellular
· Diagrams representing the structure.

Explore with the learner the role of micro-organisms in a variety of industrial processes, including:
· Citric acid production
· Methane production
· Cheese production.

Facilitate the learner to isolate and inoculate micro-organisms using the correct tools, for example
· To Isolate a pure culture of an Air-borne micro-organisms
· To investigate the presence of micro-organisms in a soil sample
· An investigation into the growth of leaf yeast using agar plates.

Explore with the learner the main pathways of infection employed by pathogens, and the role of antibodies in defence against them, for example
· Definition of a pathogen
· General defence
· Specific defence
· Structure of an antibody
· Antigen-antibody interaction.


Facilitate the learner to carry out biological experiments or investigation in relation to Micro-biology, for example,
· Investigate the conditions required for the growth of Rhizopus
· Investigate the levels of micro-organisms in various locations of the college.

Section 4: Ecology
Explore with the learner the wide range of plants and animals found in a specific habitat, for example,
· Tree/shrub
· Algae
· Fungus
· Insects
· Birds
Enable the learner to identify a range of plants and animals using a key.

Facilitate the learner to employ a variety of field work techniques to estimate the number and distribution of plants and animals in a habitat, for example correct  use of,
· Pooter
· Various nets, ie sweep.
· Quadrat
· Pin frame.
Enable the learner to analyse results obtained.

Explore with the learner the effects of habitat changes  on the plants and animals living there, for example
· Biotic factors
· Abiotic factors

Facilitate the learner to carry out experiments or investigations in relation to Ecology, for example
· An investigation into an ecosystem, i.e hedgerow, pond, seashore.
Section 5 Legislation

Facilitate the learner to identify the adverse physical, chemical, biological effects of common hazards associated with laboratory work, for example
· To include common hazard symbols
· Examination of hazard data sheets
· Evaluation of safety statements
· Use of Personal Protective Equipment
· An analysis of Health and safety legislation

Outline the legal responsibilities of employers and employees in relation to health and safety while in the laboratory, for example
· Examination Equality legislation
· Working time directives
· Representation 
· An analysis of Health and safety legislation

Assessment
11a.	Assessment Techniques

Examination- Theory                              50%
Skills Demonstration                              25%
Learner Record                                        25%

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. Identify a range of plant and animal cell types, outlining the structure and functions of major organelles and the fundamentals of cellular respiration

	Skills Demonstration


	2. Explain the functions of a variety of cell types, differentiating between mitosis and meiosis
	Examination/ Learner record

	3. Explain the factors that influence photosynthesis and transpiration
	Skills Demonstration/ Examination

	4. Outline the life cycle of bacterium ,fungus and virus including examining the structure of each
	Examination/ Learner record


	5. Describe the main pathogenic agent infection pathways
	Examination

	6. Describe the role of bacteria in a variety of industrial processes, including citric acid, methane production and cheese production
	Skills Demonstration/Learner record

	7. Explain the basic structure and function of DNA and RNA and the effects of mutation on gene expression and the role of  mutation in natural selection and evolution
	Examination

	8. Outline the genotypes and phenotypes of the four blood groups and demonstrate the importance of compatibility in blood transfusion
	Examination

	9. Describe the role of genetic engineering in the manufacture of a variety of industrial products and the production of plant varieties resistant to pests and disease
	Examination/Learner record

	10. Explain the basic structure and function of the antibody molecule
	Examination

	11. Describe a breeding programme used to improve a specific crop and one used to improve a specific animal or product
	Examination
     

	12. Discuss the plants and animals found in a specified habitat using a range of keys
	Skills Demonstration/Learner record   

	13. Discuss the effects of common physical hazards on the human body and the appropriate safety precautions necessary to minimise hazards including use of common hazard symbols
	Skills Demonstrations/Examination

	14. Outline the rights and responsibilities of employers and employees under health and safety legislation
	Examination


	15. Use a variety of field work techniques to estimate the number and distribution of plants and animals, analysing the results and identifying the effects of changes on this environment
	Skills Demonstration/Learner record


	16. Apply Mendals laws of inheritance to mono and dihybrid crosses
	Examination/Learner record

	17. Select tools and techniques to culture, isolate and inoculate micro-organisms, identifying the main pathogenic agent pathways
	Skills Demonstration

	18. Carry out biological experiments or investigations in a scientifically accurate and methodical manner
	Learner record

	19. Maintain laboratory reports within planned timelines and deadlines on experiments and investigations
	Learner record
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11c.  	Guidelines for Assessment Activities

The assessor is required to devise assessment briefs and marking schemes for the Learner Record and Skills Demonstration and an examination paper, marking scheme and outline solutions for the Examination.  In devising the assessment briefs and examination paper, 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

	50%

	The examination will be undertaken at the end of the programme module, the duration of which will be 2 hours.


	The learner will be required to sit an examination at the end of the programme module. The examination will be theory-based, requiring the learner to recall information based on the variety of Learning outcomes listed under Learning outcomes for Level 5 Biology.

The examination will be divided into two sections:

· Section A  (2marks each), to include 
· 10 questions, the learner will be required to attempt all questions
· Section A questions may take the form of, for example
· Multiple choice questions
· True/False
· Short answer
· Matching

· Section B (10 marks each) to include
· 3 questions, , the learner will be required to attempt all questions
· Section B questions may take the form of, for example
· Essay 
· Probing
· Structured
· Affective
· Higher order


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

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







	Skills Demonstration 
	25%

	Skills demonstrations may be carried out over the duration of the programme module. The learner will be required to complete 5 skills demonstrations.

	The Skills Demonstration will assess specified skills mastered by the learner over the duration of the module, to include
· Planning and preparation 
· Use of correct equipment 
· Safe work practices
· Care of equipment 
· Evaluation of work

· Techniques  
· Handling /assembly of equipment
· Following instruction 
· Accuracy of measurements and or observations.


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

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




	Learner Record
	25%

	The learner record may be carried out over the duration of the programme module. It will include evidence of 5 practical experiments or investigations undertaken by the learner.


	The Learner record will be evidenced by completion of the following tasks
· Planning and preparation to include 
· Clear Aim
· Objectives
· Observation of safe practice 
· Use of correct equipment

· Techniques  to include
· Clear and logical procedure
· Correct handling of equipment

· Interpretation to include
· Accurate record of results/observations
· Comprehensive analysis of results

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

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



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 5N2746
	Learner Marking Sheet
Learner Record  25%




Learner’s Name: ________________________________		
	Assessment Criteria

	Maximum Mark
	Task1
	Task2
	Task3
	Task4
	Task5

	Planning and preparation 
	
2
	
	
	
	
	

	Clear statement of Aim
	
	
	
	
	
	

	Clear statement Objectives
	2
	
	
	
	
	

	Observation of safe practice 
	3
	
	
	
	
	

	Use of correct equipment
	2
	
	
	
	
	

	
	
	
	
	
	
	

	Techniques  
	3
	
	
	
	
	

	Application of clear and logical procedure
	
	
	
	
	
	

	Correct handling of equipment
	3
	
	
	
	
	

	
	
	
	
	
	
	

	Interpretation- to include:
	5
	
	
	
	
	

	Accurate record of results/observations

	
	
	
	
	
	

	Comprehensive analysis of results

	5
	
	
	
	
	

	Subtotal
	25
	
	
	
	
	

	
Total Mark = Total (task1+task2+task3+task4+task5)
                                                    5
	25
	




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 marks awarded here have been transcribed to the Summary Results Sheet


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

	Biology 5N2746
	Learner Marking Sheet
Skills Demonstration 25%




Learner’s Name: ________________________________		

	Assessment Criteria

	Maximum Mark
	SD1
	SD2
	SD3
	SD4
	SD5

	Planning and preparation 
	
3
	
	
	
	
	

	Use of correct equipment 
	
	
	
	
	
	

	Safe work practices
	3
	
	
	
	
	

	Care of equipment 
	3
	
	
	
	
	

	Evaluation of work
	3
	
	
	
	
	

	
	
	
	
	
	
	

	Techniques  
	4
	
	
	
	
	

	Handling /assembly of equipment
	
	
	
	
	
	

	Following instruction 
	4
	
	
	
	
	

	Accuracy of measurements and or observations
	5
	
	
	
	
	

	
	
	
	
	
	
	

	Subtotal
	25
	
	
	
	
	

	Total Mark = Total (SD1+SD2+SD3+SD4+SD5)
                                                    5
	25
	





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 marks awarded here have been transcribed to the Summary Results Sheet


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


	Biology 5N2746
	Learner Marking Sheet
Examination-Theory 50%



Learner’s Name: ________________________________		
	Assessment Criteria
	MaximumMark
	LearnerMark

	Section A 10 questions, learner attempts all questions

Question No.1

Question No.2

Question No.3

Question No.4

Question No.5

Question No.6

Question No.7

Question No.8

Question No.9

Question No.10
	

2

2

2

2

2

2

2

2


2

2
	

	                                                                                                          Subtotal
	20
	

	Section B  3 questions, learner will attempt all 3

Question No.1
Question No.2
Question No.3
	

10
10
10
	

		Subtotal
	30
	

	Total Mark
	50
	



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 marks awarded here have been transcribed to the Summary Results Sheet


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